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1. lesn kypcoBoii padoThI

[enssMu KypcoBOMl pabOTHI SABJISIOTCS:

® OCBOCHHUE IPUEMOB IIPOCKTUPOBAHUS MNPOIPAMMHBIX CHUCTEM
CpPEIHEHN CIO0KHOCTHA HA OCHOBE UCIIOJIb30BAaHUS METO/A IOLIaroBou Je-
TAJIU3alUY;

® OBJAJCHUEC HABBIKAMH paOOThl B COBPEMEHHBIX Cpejax OBICT-
poil pa3pabOTKKU MPOTrpaMMHBIX CUCTEM C MPUMEHEHHUEM BU3YaJbHOTO
[IPOTrPAMMUPOBAHUS U KOMIIOHEHTHOTO MOAXO0/1A;

® TpUOOpETEHHE YMEHUM B HCHOJIb30BAHUU COBPEMEHHBIX TEX-
HOJIOTUWA OTJIAJIKA U TECTUPOBAHUS MPOrPaMM, CTPATETHM MHTETPaLUU
MIPOTPAMMHBIX CUCTEM.

2. KpaTkne TeopeTnueckue cBeeHUs

Texnonoeueu npocpammuposaruss Ha3bIBalOT COBOKYITHOCTb METO-
JIOB U CPEJICTB, UCMOJIb3YEMbIX B IMpOIIeCCe Pa3pabOTKH MPOrpaMMHOIO
obOecnieuenus. Kak nrobast npyras TEXHOJOIHS, TEXHOJIOTHSI MpOrpaM-
MHPOBaHUS MPEACTABIISIET CO00 HAOOP TEXHOJOTHYECKHUX UHCTPYKITUH,
BKJTFOYAIOIIUX:

* yKa3aHHWE MOCJEI0BATEILHOCTH BBITTOJHECHUS TEXHOJIOTHYECKUX
OIepalni;

* IIEPECUMCIICHUE YCJIOBUM, MPU KOTOPHIX BBIMOJHSIETCA Ta WU
WHAasl ONeparus;

* OIMCAHUS CaMHX OIEpallvi, 1€ I KaXI0W OIepaluu OIpe-
JIEIEHBl UCXOAHBIE JAHHBIC, PE3YJIbTAThI, 4 TAKKE MHCTPYKIMU, HOpMa-
TUBBI, CTAHAAPTHI, KpUTEPUHA U METO/bI OLICHKH U T. 1.

Kpome Habopa omneparuii 1 UX MOCIEI0BATEIIbHOCTH, TEXHOIOTHS
TaK)Xe OMpeeNsaeT Croco0 OnucaHusi MPOCKTUPYEMON CUCTEMBI, TOUHEE
MOJIEJIM, UCTIOIB3YEeMOM Ha KOHKPETHOM ATalrle pa3padOoTKHU.

PaznuyaroT TEXHOJOrWH, UCIOJIb3YyEMbIE HA KOHKPETHBIX ATarax
pa3pabOTKU WM JIJIS PEUICHUs OTAEIbHBIX 3a7a4 3TUX ATANoB, U TEXHO-
JIOTHH, OXBATHIBAIOIME HECKOJILKO ATAMOB MJIM BECh MPOIeCC pa3padboT-
KU. B OCHOBE MepBbIX, KaK MPABUIIO, JIEKUT OTPAHUYEHHO MPUMEHUMBIM
Memo0, TIO3BOJISIIONINNA PEIINTh KOHKPETHYIO 33a/1ady. B ocHOBE BTOpBIX
OOBIYHO JICKUT 0a30BBIA METOJ WJIH H0OX00, OTPEETSIONINN COBOKYII-
HOCTh METOJ/IOB, MCTOJIb3yeMbIX Ha Pa3HbIX ATanax pa3pabOoTKu, WIH
Memo0ooa02uro.



5

BonbmmHCcTBO coBpeMeHHbIX nporpamMubix cucteM (I1C) oObek-
THBHO OYEHb CIIOKHBI U UX pa3paboTka 0e3 MCMOJb30BAHUSI COBPEMEH-
HBIX TEXHOJOTMH NPOrpaMMHUpOBaHusi HeBO3MOxHA. CioxHocTh [IC
00yCJIOBJICHA MHOTUMU NIPUYUHAMU, TJIABHOM U3 KOTOPBIX SIBIISIETCS J10-
2UYeCKas CI0HCHOCMb peulaemvlx UMU 3a0ay. TakxKe CYIIECTBYET Psill
(GakTOpOB, AOMOJHUTEIBHO YBEIUYMBAIOT CJIOKHOCTH COBPEMEHHBIX
I1C. K ux 4ncity oTHOCATCS:

* CIOXHOCTh (hopManbHOTO onpeneneHus TpedoBanmii k [1C;

* OTCYTCTBHE aJI€KBAaTHBIX CPEJICTB OINUCAHUS TOBEIACHUS JUC-
KPETHBIX CUCTEM C OOJBIIUM YKMCJIOM COCTOSIHUM MPU HEACTEPMUHUPO-
BAHHOM ITOCJICIOBATECIbHOCTH BXOHBIX BO3JCHCTBUM;

* KOJUIEKTHBHas pa3padoTKa,;

*  HEO0OXOIUMOCTh YBEJIUUYECHUS CTEIIEHU MOBTOPSIEMOCTU KOJOB.

IIpakTrka TOKa3bIBAE€T, UTO IOJABJIAIONICE OONBITUHCTBO CIOXK-
HBIX CHCTEM, KaK B MPUPOJIC, TaK U B TEXHUKE MMEET UEPAPXUUYECKYIO
BHYTPEHHIOI CTPYKTYpPY. ITO CBS3aHO C TE€M, UTO OOBIYHO CBS3HU JJie-
MEHTOB CJIOKHBIX CUCTEM Pa3JIMuHbl KaK MO THUITY, TaK U MO CHUJIE, YTO U
MO3BOJISIET pacCMaTPUBaTh 3TH CUCTEMbI KaK HEKOTOPYIO COBOKYNHOCb
83aUMO3ABUCUMBIX noOcucmem. BHYTpEHHUE CBSI3M DJIEMEHTOB TaKUX
MOJICUCTEM CHIIbHEE, YeM CBSI3U MexAy nojcucremamu. Cka3zaHHOE B
MOJIHOM Mepe OTHOCUTCS U K MPOrPAMMHBIM CUCTEMAaM.

Hepapxuueckas npupoja ciioxkHbiXx [IC mo3BosiseT ucnonb30BaTh
IPpU UX CO3JIaHUHU OJI0YHO-UEePAPXUYECKULl N00X00. ITOT TOIX0] Tpe/-
MoJiaraet, 4To cHavaja usrorasiupatorcs yactu [1C (6y0ku, Mmomynu), a
3aTeM U3 HUX cOOMpaeTcs cama CUcTeMa, T.€. Mpernoaraercs pazoue-
HUE CUCTEMBI Ha COCTABJISIOIIME.

[Iporiecc pa3OureHust CIOKHON CUCTEMBI Ha CPAaBHUTEIHLHO HE3aBU-
CHUMBbIE YacTH MOJYYWJ Ha3BaHUE Oexomnosuyuu. IIpu HeKOMIIO3UIIMU
HEOOXOJAUMO CTPEMUTBHCSI, YTOOBI CBSA3U MEXKIY OTIAEIbHBIMU YaCTSIMHU
JIOJIKHBI OBITH ci1abee, ueM CBSI3M AJIEMEHTOB BHYTpH yacteid. Kpome To-
ro, 4ToObl M3 MOJYYEHHBIX 4YacTed MOXKHO ObLIO coOpaTh pa3padaThi-
BAaeMYIO0 CUCTEMY, B MPOILIECCE JEKOMIO3UIIUU HEOOXOAUMO ONPEACIIUTD
BCE BHU/IbI CBSI3€M YacTeil MEXKIy COOOI.

IIpu cozpanuu ouyeHb cioxHbIX IIC mporecc 1eKOMIO3UIIUKA BhI-
MOJIHSIETCSI MHOTOKPATHO: KaXK/bId OJOK, B CBOIO OYepe/lb, IEKOMIIO3H-
PYIOT Ha 4acTH, MOKa HE MOoJIydaT OJIOKH, KOTOPBIE CPAaBHUTEIBLHO JIETKO
pa3pabotaTh. JlaHHBI MeTOA pa3paOOTKU TMOIMYYUJT HA3BAHUE NOWLACO-
801l Oemanu3ayuil.
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Pe3ynbpTar A€KOMMOO3UIIMU OOBIYHO MPEACTABIISIIOT B BHUJE HUEpap-
XMYECKOM CXEMbl, HAa HW)KHEM YpOBHE KOTOPOM pacmojiaratoT CpaBHHU-
TEIBHO MPOCThIE OJIOKH, @ HA BEPXHEM - CUCTEMY, MOJIEKAIILYIO pa3pa-
0otke. Ha kax7a0oM HepapXUueCKOM YPOBHE ONMCAHHE OJIOKOB BBIMOJI-
HSAIOT C OMNPEICICHHONW CTENEHBIO JeTaln3allui, a0CTparupysch OT He-
CyLIECTBEHHBIX aeTaner. COOTBETCTBEHHO, Ui Ka)XJOTO YPOBHS MC-
MOJIB3YIOT CBOM (DOPMBI JOKYMEHTAIIMU U CBOU MOJIETH, OTpaKarollne
CYIIHOCTh MPOIIECCOB, BBHIMOJHIEMbIX KaxabiM O10koM. Tak mnsa I1C B
IIEJIOM, KaK MpaBujo, yaaeTcs cHOpMyIupoBaTh JHUIIbL CaMble OOIINE
TpeOOBaHUs, a OJIOKM HUXKHETO YPOBHS JOJHKHBI OBITH crielU(pUIUPOBa-
HBI TaK, YTOOBI U3 HUX JEHCTBUTEIHLHO MOXKHO OBLJIO cOOpaTh paboTaro-
iy cucremy. MHbIMU ciioBaMu, yeM Oosibllie OJIOK, TeM Oosiee adCT-
PAKTHBIM JIOJDKHO OBITH €r0 OMMCAHUE.

Jexommnozuiuio IIC Ha O70KM B XOj€ MOIIAroBOM JAeTalu3aIuu
MOKHO BBIMOJIHATH IO Pa3IMYHBIM Mpu3HaKaMm. Hampumep, kiaccude-
cKasi (CTPYKTYpPHO-MOYJIbHAsI) TEXHOJOTHUS MPOrpaMMHUPOBAHUS TIPEI-
noJiaraer, 4To cucrema pazdouBaercs no GyHkuusaM (PyHKIHMOHAIbHAS
aekomno3uiys). Jlanee QyHKIUKA TPYHIUPYIOTCS B MOJIYJIH, KOTOPBIC
HE3aBUCHUMO OTJIQXXHUBAIOTCS W HCIOJB3YIOTCS ISl COOPKH PE3YbTH-
pytomiei cucteMbl. OObEKTHAsE TEXHOJOTHS POrPAMMHUPOBAHUS TIPEAY-
CMaTpUBAET pa3OUEHHUE MPOEKTUPYEMON CUCTEMBI MO KJlaccaM U 00bEK-
TaM TpeIMETHOM 00yiacTu (00BeKTHas JAeKkoMmno3uius). 13 MHOXecTBa
MOJIYYEHHBIX KJIaccoB (opMupyercsl KiaccoBas vepapxus (oaHa WM
HECKOJIBKO), COCTAaBJISIONIAS KOHIIENTYAJIbHBIA KapKac MPOCKTHPYEMOU
cucteMbl. I3 COBOKYNMHOCTU OOBEKTOB CTPOUTCS TaK Has3biBaeMmasi 00b-
exTtHas cTpyktypa IIC, onuckiBaromas (QyHKIIMOHUPOBAHUE CHUCTEMBI
yepe3 MOBEACHUE M B3aUMOJICHCTBUE O0BEKTOB. M3BecTHa Takxke Je-
kommno3uisa I1C no o6pabaTsiBaeMbIM JTaHHBIM, B XOJI€¢ KOTOPOH OCY-
IICCTBISCTCS BBIACICHUE U pa30MEHUE Ha COCTABJISIIONIME OCHOBHBIX
MTOTOKOB JTaHHBIX, 00pa0aThIBAEMbIX CHCTEMOM.

B xo/1€ BBINOJIHEHUS! TaHHOW KYpPCOBOM pabOThlI UCIIOIB3YETCS Me-
TOJ MOIIATOBOW JeTajJu3allid Ha OCHOBE OOBEKTHOW JIEKOMIIO3UIIMH.
[Ipeanonaraercs, 4To CTYACHTHI MMEIOT 0a30Bble 3HAHUS B 00JACTH
00BEKTHO-OPUEHTUPOBAHHOTO ¥ BU3YaJIbHOIO MpPOrpaMMUPOBAHMS,
BJIAJICIOT HaBbIKaMH PaOOThI B OJHOM U3 cpea ObICTpOM pa3paboTKH
NPUIIOKEHU, YMEIOT COCTaBJISITh U OTJIAXKUBATh MPOCTHIE MPOTrPAMMBI
Ha a3bike CH++.
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3. ®opMyJIHPOBKA 3aJaHUSI M ITaNbl BbINOJHEHUSA PadOTHhI.
TpeOoBaHMsi K NPOrPaMMHOI cCTEMe

B xose BbINOMHEHUs KypCOBOM pabOThl HEOOXOIUMO pa3padoTaTh
MOJIYJIbHYIO TPOTPAMMHYIO CUCTEMY HMHUTAIIMIOHHOTO MOJICIUPOBAHUS
3aIaHHOM CUCTEMBI MacCOBOTO OOCIIYKUBAHUS C UCIOJIb30BAHUEM O0b-
€KTHOM JEKOMITO3UIIMK. JTarnbl pa3padoTtku [1C pa3OuparoTcs B paMkax
OTZIETIbHBIX JJA0OPATOPHBIX padOT, MPOBOJIUMBIX B TEUEHUE CEMECTPA.

DTanbl BHINOIHEHUS 3aJaHU:

® T[OJyYUTh BApUAHT 3aJaHUSl B COOTBETCTBUU C WHIUBUAYalb-
HBIM HOMEPOM (HOMEPOM TI0 JKypHaIy);

® [OCTPOUTH MOJEIb 3aIaHHON CHUCTEMBbI MACCOBOI0 00CITYKUBa-
HUS;

e pa3paboTaTh MEPAPXMIO KJIACCOB, & TAKXKE MOJYJIBbHYIO U 00b-
EKTHYIO CTPYKTYPY MPOEKTUPYEMOM MPOTPAMMHOMN CUCTEMBI;

® peanr30BaTh pa3pabOTAHHYIO HEPapXHI0, MOIYJIbHYIO U O0b-
EKTHYIO CTPYKTYpPy MPOTrpaMMHOM CHUCTEMBbI Ha 3aJaHHOM S3BbIKE IMpPO-
rpaMMHPOBAHUS.

[Ipoextupyemas IIC momkHa COOTBETCTBOBATH CIEAYIOIIMM Tpe-
OOBaHUSIM.

| ®yHK1IMOHATBHBIE TPEOOBAHMUS:

® TMaJIOTOBBIN PEXUM PabOTHI;

® 0TOOpa)KEHUE TEKYIET0 COCTOSHUS MPOIECcca MOJAETUPOBAHUS C
yKa3aHUEM MOJIEITbHOTO BpEMEHH M HanboJiee BAXKHBIX MTapaMETPOB;

® BO3MOXXHOCTh IIPEPHIBAHUS MPOLIECCca MOJICTUPOBAHUS Ha JTI0OOM
€ro 3Tane ¢ pacrneyaTKon MPOMEKYTOUHBIX PE3YJIbTATOB;

® 0TOOpa)KEHHUE TEKYILEr0 COCTOSHUSI Mpoliecca MOJCIMPOBAaHUS B
TEKCTOBOM, TaOJIUYHOM U/WUIU TpaUIECKOM BUJIE;

® 0TOOpa)KEHUE PE3YJIHTATOB MOJICIUPOBAHUS B TEKCTOBOM HW/WIIU
TaOJIMYHOM BHJIE.

Pe3ynbraThl MOJETMPOBAHUS Il BCEX BAPUAHTOB 3aJaHUS BKJIIO-
4aroT: 1) 4uciao BeIpaOOTaHHBIX 3asBOK; 2) YMCIO MOTEPSIHHBIX 3asBOK;
3) 3arpy3ka BC€X YCTPOWCTB; 4) MaKCUMaJIbHbIE U CPEAHUE JIJIMHBI BCEX
ouepeneil; S) JONMOJHUTENbHBIEC PE3YIbTAThI, ONPEICICHHBIE BAPUAHTOM
3a/1aHMUsl.
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Il TpeGoBaHus K yCIOBUAM pa3paOOTKU U IKCILTyaTALUU:

¢ IBM-coBmectumas I1OBM;

e orepaimonHas cucreMa cemeiicrea Windows (Bepcuun 7, 8 uiu
HOBEE);

® COOOIIEHUS HA PYCCKOM SI3bIKE;

® sI3bIK MporpaMMupoBanusi C++;

e cpea nporpammupoBanus Microsoft Visual Studio, Embarcade-
ro RAD Studio Architect (Borland C++ Builder).

4. IlpuMep BbINOJTHEHUS 3a1aHUS

ITopsiiok BBIMOJHEHUSI KYpCOBOM pabOThl OyjaeM TMOSCHATH Ha
NpUMEpPe NMPOCKTUPOBAHUS MPOTPAMMHOM CHUCTEMBI, MPEIHAa3HAYCHHOU
JUISl IMUTAlIMOHHOTO MOJICTUPOBAHUS MOJYJISl MAaTPUYHON KOMMYHHKA-
nronHoi cetu (KC).

Oran 1. U3yuenue popMynnpoBKY 3a1aHUSL.

VYKpynHeHHast CTpyKTypHasi cxema mojenupyemoro moayis KC
n3o0pakeHa Ha pucyHke 1. Moaynb coaepxut oydepuoie 610ku (bb),
omok ompoca (BO), 0ok BbIOOpa HampaBlieHHs] TEepeAadyd IaKETOB
(BBHIIII), Oydepnsiii peructp Pr, myasTuriekcop MX u aeMyJIbTHII-
sekcop DX.

Bxonpi |y, ..., Iy UCIONB3YIOTCS 17151 TprieMa MaKeTOB OT COCEIHUX
monyiei KC. Bxop lg cinyxuT aJisi mprema NakeToB, BhIpadaThIBAEMbIX
IPOLIECCOPOM, OOCITYKMBAEMbIM JaHHBIM MoayjeM. bydepHbie O0ku
bbg, bby, ..., bby obecnieunBaroT nprueM, XpaHEeHHE U BbIJjauy MTAaKETOB B
NOpsIIKE UX MOCTYIUIEHUS HAa COOTBETCTBYIOIIME BXOAbl. biiok ompoca
(bO) ympaBnsieTr cunThiBaHKEM cooOmieHui u3 bb uepe3 mynbTHIek-
cop MX B Oydepnsbiii peructp Pr u peanusyer TpedyemMyro TUCHUILIAHY
oocmyxxuBanus bb (B 1aHHOM ciydyae mpearnoiaraeTcs mpocTeiias mo-
cienoBatelbHas aucuuiuinHa onpoca bb). biok BeiOOpa HampaBiieHuUs
nepenaun makeros (BBHIIII) onpenenser HanpaBlieHUe BbIIaYH KaX10-
ro MakeTa COrJacHO 3aJJaHHOMY JITOPUTMY MapIIpyTHU3allUA U oOecIie-
YUBAET BbIJauy MaKeTa yepe3 JeMysbTuriekcop DX Ha COOTBETCTBYIO-
M 3ToMy HarnpayieHHio Bbixos O.

[Iponienypa 00pabOTKH MaKETOB AaHHBIM MOYJIEM BKJIIOYAET TO-
CJCAOBATEILHOCTD U3 TPEX (ha3.
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@a3a . IIpueM makeToB OT COCEAHUX MOIYJIEH U 3alUCh B COOT-
BeTCTBYIOLIKE bb.

@da3za 2. CunThIBaHUE MAKETOB U3 OYEPEACH B MOPSAJIKE MOCTYILIE-
HUSI U OTIPENICIICHUE HANPABJICHUN NX BBIIAYH.

da3za 3. Beigaua makeToB COCEIHUM MOAYJISIM M IIPOLIECCOPY, KO-
TOPBIM COOTBETCTBYET TEKYIIEMY MOIYJIIO.

Ot npoueccopa

K npoueccopy

| v »| BBHIIII

o | — | Mx

Iy l Oo

B bby ” Pr X :O
I 1

IN A .

> BBN > ON
—
BO

Pucynok 1. CtpykTypa MOyt KOMMYHUKAIMOHHOM CETH

Oran 2. [loctpoeHre UMUTAIMOHHON MOJIEIIH.

s moctpoeHuss uMuTanioHHon moxaenu moayist KC Oynem wuc-
MO0JIb30BaTh PACIIMPEHHBIN s13bIK Q-cxem. OH mpeacTaBiseT co0oil mo-
aypopMalibHBIN rpadUUeCcKuil sI3bIK, KOTOPBIM OPraHUYHO BIHCHIBAETCS
B paMKU 0OBEKTHOro moaxoaa. OH yHUBEpPCAJIEH M MO3BOJISIET OMHUCHI-
BaTh CUCTEMBI IIIMPOKOTO KJIacca.

Q-cxema — 3T0 rpad, BepIIUHBI KOTOPOr0 OTOOPaKaIOT IJIEMEHTHI
MOJICJIUPYEMOIN CUCTEMBI, a JYTH CBS3BIBAIOT JIEMEHTHI MEXIY COOOi.
Bce Bepmmnbl pazaenstorcs Ha 4 BUJa B 3aBUCUMOCTH OT TOTO, KaKOu
3JIEMEHT OHHM MOAECNUPYIOT. CBS3U IENATCS Ha 2 BUJA.

['padpuueckoe n300pakeHUE OCHOBHBIX 3JIEMEHTOB Q-CXEMbI JaHO
Ha pucyHke 2. Kpyxxkom 0e3 BXOASIIUX CTPEIoK 0003HavaeTcs reHepa-
TOp 3asBOK. Ero QyHKIMS — UMUTHPOBAThH MOCTYIUICHUE 3aIBOK B CHC-
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TEMY M3BHE B COOTBETCTBHUU C HEKOTOPBIM 3aKOHOM pachpeneicHus (B
HallleM cliydae 3agaBKoil OyzaeT nmakeT). Habop mapameTpoB A 3amaercs B
COOTBETCTBUM C 3aKOHOM pacrnpeneneHus. KpyXok ¢ BXOASIIMMHU
CTpEJIKaMHU CIIpaBa OT reHeparopa — 3To kaHaid. Ero ¢pyHkuusa — umura-
U 00pabOTKH 3asiBKU B TEUEHUE BPEMEHHU, ONIPEAEIIIEMOT0 HEKOTOPBIM
3aKOHOM pacrnpeereHus BpeMeH oocimyxuBanusi. Habop mapamerpos [
aHaJIOTUYEH A 11 reHepaTopa. Clenyromuid 3IEMEHT — NPSAMOYTOJIbHUK
C BEPTUKAJIbHBIMU JIMHUSMHU — HAKOMMUTENb (WK ouepeab). OH UMHUTH-
pyeT BO3MO>KHBIE CKOIUICHMS 3asiBOK B cucteMe. Hakonurens xapakre-
pusyercst npeaenbHoi aimuHoi L. OHa mMoeT ObITh O€CKOHEUHOU (Ha-
KOIUTENb 0€3 MOTEPh) WM OTPAaHUYEHHOM (HAKOIMUTENb C MOTepen 3asi-
BOK). Tak)ke HaKOMUTENb XapaKTepU3yeTCsl NUCIUIUIMHON OOCTy>KHBa-
HUs 3a9BOK. TumnoBble quctuiuinabl — FIFO (mepBbiM mipuiiesn, nepBbiM
ymien) u LIFO (mepBbiM mpuiiien, MocaeaHuM YIIen), HO BO3MOXHBI U
IpyTye, HampuMmep, CiaydailHbii BbIOOp 3asBOK. HakoHel, deTBepThIN
AJIEMEHT — TPEYTOJIbHUK — 3TO KianaH. OH UMUTUPYET YIPABJICHUE IO-
TOKaMH 3asBOoK. Hampumep, oH MOKeT OJIOKMPOBATh MPOXOXKICHUE 3asi-
BOK WJIM, HA0OOPOT, pa3pelinuTh B 3aBUCUMOCTH OT 3HAYECHUM HEKOTOPBIX
YIPaBIAOIIAX CUTHAJIOB, KOTOPBIE IMOCTYIAIOT OT APYTUX JIEMEHTOB.

O 0

T
I
:
I
v <

d4------

L

Pucynok 2. OcHOBHBIE 251eMeHTHI Q-CXeMBbI

Casi3u B Q-cxeMe noapaszensitorcs Ha 2 Buaa. MHpopmalimoHHbie
CBSI3U — M300pa)aroTcsl CIUIOIMIHBIMU CTPEIKAMH — OTOOpaXaroT MyTH
MPOXOXKICHUS 3asBOK B CHUCTEME. YTPABIISIONIUE CBSI3M — PUCYIOTCS
NYHKTUPHBIMUA CTPEIKaMH — MOKa3bIBAIOT MYTH JABUXKCHUS YIIPABIISIO-
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IIMX CUTHAJIOB B cucTeMe. Ha CBs3M HakiaapIBaeTCs psji CHHTaKCHUYe-
CKMX U CEMaHTHUYECKHX orpanuueHuil. Tak, reHeparop (eciu OH HE SIB-
JSI€TCA YNPABISIEMbIM) HE MOXET MMETh BXOJAIIMX CBsI3€W, M 00s3aH
UMETh XOTSI Obl OJJHY BBIXOAHYIO MH()OPMALIMOHHYIO CBS3b. A y KJjama-
HOB, HaNpUMep, 00s13aT€NBbHO TOKHBI OBITh BXOSIIUE YIPABIISIONINE
CBSI3U. BhIXOAsME YIIPABIISIOMINE CBSI3H JOIYCTUMBI TOJIBKO Y KAHAJIOB
U ouepenen. VX yucio nmpou3BOIBHO.

Kaxnoit ynpasinsmomieit cBsi3zu B Q-cxeme COOTBETCTBYET OIpejie-
JIEHHOE COCTOSIHHE YIPABJICHUS, HAPUMEpP, «KaHaJ IIyCT» WIH «O4e-
peap 3aHsTa». Ecau B TEKyIIMM MOMEHT MOJENBHOIO BPEMEHHM TaKOE
COCTOSTHHE UMEETCS], TO YNPABISEMBIN 3JIEMEHT BOCIIPUHUMAET €0 Kak
paspemaronnii curai. Hanpumep, Kiamad MOXET OTKPBIThCA 10 yCI10-
BUIO «IIyCTOThI» ouepenu. Ecnu HEeKOTOpHIi 3ieMeHT uMeer 0osee o-
HOM BXOJSIIEH YITPABIISIIOLIEH CBSI3M, Pa3pelIAOIAE CUTHAIIbI, MIPUIIH-
CaHHbBIE ATUM CBA3SIM, KOMOMHUPYIOTCS JIOTMUECKON (yHKIuen. ITo
MOET ObITh KOHBIOHKIIUS, JU3BIOHKIINS WK UHbIE PYHKIIUU.

Jlns1 obecriedeHust KOMIMakKTHOCTH Q-cxeM 0a30BbIM HAOOP JIEMEH-
TOB JIONOJIHSETCSI BCIIOMOTaTEJIbHBIMU 3JIEMEHTAMU TPYHIIOBOrO YIIPaB-
nenus. I'paduueckoe M300pakeHUE 3TUX DJIEMEHTOB JAHO HA PHUCYH-
ke 3.

Pucynok 3. BcnomorarenbHble 371eMeHThI Q-CXEMBI

DJIEMEHT CJIEBA, HA3bIBAEMbIM IMPOCTHIM CIIyYalHBIM KOHTPOJLIE-
POM, peanu3yeT yInpaBJICHUE KOHEYHOW TPYIION KJIAIMAHOB MO HEKOTO-
poMy ciiydaHOMY 3aKOHYy. OH MOXET, HallpuMEp, PAaBHOBEPOSITHO OT-
KpbIBaTh OJWH M3 JIBYX WK OoJiee KiamaHoB. BeposTHocTn He 00s3a-
TEJIbHO JOJDKHBI COBIIAJAaTh. JJIEMEHT B CEPEIVWHE — aJaNTHUBHBIN CIIy-
YalHBI KOHTPOJUIEP — TaKXKe€ UMUTUPYET CIy4alHBIA BBIOOP OJHOTO
KJIaraHa u3 AByx win Oosnee. Ho oH MOkeT aBTOMAaTHYE€CKU MEHSTh BE-
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POSITHOCTH OTKPBITUS KJIalaHOB B 3aBUCHMOCTH OT COCTOSIHMSI PYTHUX
AJIEMEHTOB. DJIEMEHT CIpaBa — OOOOIIEHHBIN MAacCCOBBIN KOHTPOJLIEP —
TO’KE€ HEOOXOJIUM JIJIsl BRIOOpA KJIAIMMAHOB M3 3aJlaHHOM Tpymiibl. O1HAKO
OH MOXET BBIOMpATh KJIAMaHbl MO JIIOOOMY 3aKOHY, HE 00s3aTelbHO
Cly4aiiHOMY (3aKOH 3aJaeTcsl MPOeKTUPOBIIUKOM Q-cxembl). Kpome To-
ro, oH BeiOupaetr He oauH u3 N, a M u3 N kinananoB, BO3MOXKHO, YUUTHI-
Basi COCTOSTHHE APYTHX AJIEMEHTOB CXeMbl. BrIOpaHHbIE KilanmaHbl MOTYT
OBITh JIUOO OTKPHITHI, TUOO 3aKPBITHI, UTO ONPEAEIACTCS PeaKiuen Kia-
MIAaHOB Ha CUTHAJIBI OT AJIEMEHTOB-KOHTPOJIJIEPOB.

Ntak, ucrons3ysi ONMUCAaHHBIN S3BIK Q-CXeM, IMMOCTPOMM HMHTAIIH-
OHHYI0 MOozeNb Moyt MaTpuuHoM KC, OCHOBBIBasiICh Ha COJIEPKATEIb-
HOM OIIMCaHMH €r0 CTPYKTYPHI U pyHKIMOHUpoBanus. [lomydenHas mo-
nenb (Q-cxeMa) u300pakeHa Ha pUCYHKE 4.

Hasnauenue s1eMeHTOB pa3paOOTaHHOW MOJENIN COCTOUT B Clie-
TYIOIIEM.

['erepaTopsl MSGi UMUTHPYIOT BXOZSIIHNE MOTOKH MTAKETOB.

Ouepenu BUFi cootBercTBytoT OydhepHbiM O1okam bb.

Knanansr KBUFI npenHasHadens! s pa3penieHus / 3anpera Bbl-
Oopa MaKeToB U3 COOTBETCTBYIONIUX Oy(pepHBIX OJIOKOB Il 00pabOTKHU.

Knamaner KLOSTiI MUMUTHPYIOT BBIXOJ U3 CHCTEMBI MOTEPSHHBIX
NaKETOB MPH MEePENoTHEHUN OypepoB.

Kanan RG mogenupyeT oOpaOOTKy ouepeaHOro makeTra, CUYHMTaH-
Horo 13 oxHoro u3 bb.

I'enepatrop MXG ciayXuT sl UMHTAlMU TakTOB pabOThI Oi0Ka
omnpoca.

Kananet MXBUFi o0ecrieunBaroT MMUTAIIMIO BEIOOpa I-ro Oydepa
Ha | TakT.

Kananmet MXDELiI npennassadueHbl mji1 HUMUTAIUd 00pPaOOTKH
CUMTAHHOTO aKeTa B TE€YEHHUE 2 TAKTOB.

Knamanet KMXON 1 KMXOFF umutupyiot ynpaBieHUe BKIIIO-
YEeHUEM U OTKIIFOUEHHEM 0JIOKa Oompoca.

Kimanan KSTART cayXuT a1 TOMETKHM Hadaja IUKJIa OIpoca
oydepos, a kimanan KSTOP — 11 moMeTKH KOHIIA ITUKJIAa OMpoca.

®uktuBHas ouepear | MPBUF mopenupyer XpaHeHue yCIOBUS
mycKa I[MKJa onpoca (ee ajvHa paBHa 1).

Yepes exp u nonrnd o0o3HaYeHbI COOTBETCTBCHHO SKCITOHCHITH-
albHBIN W (UKCUPOBAHHBINA (HECTyYalHBIN) 3aKOHBI pacHpeaeICHUs
BPEMEH TOSIBJICHUS 3asBOK M OOCITY>KUBaHUM; B CKOOKaX yKa3zaH mapa-
METp 3aKOHa pacmpe/ieTICHuU.
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TMPBUF KSTOP

,J KSTART

| :

[} 4 ,”/ Z .-

- & - MMXBUF1 MXDELL
” nonrnd(1) nonmd(2)

MSG1
exp(r)

MXBUF2  MXDEL2
nonrd(1)  nonrnd(2)

MSG2
exp(L)

MXBUF3 MXDEL3
nonrnd(1)  nonrnd(2)

MSG3 |  'pyFs NS
exp(L) I

|
1 KLOST3
MXBUF4  MXDEL4

nonrnd(1) nonrnd(2)

MSG4 ! -~ 4‘
exp()) : e e 'O_’Oi

MXBUF5 MXDELS5
nonrnd(1)  nonrnd(2)

v

Q

MSG5 ' BUF5

exp@d) | Pucynoxk 4. Q-cxema Monyss
1 KLOSTS5

[i matpuaHoii KC

OTKpBITHE KJIAIaHOB OOECIEUMBACTCS COTJIACHO CIEAYIOIIUM YC-
JIOBUSIM:

KLOSTi: BUFi monom;

KBUFi: RG nmyct 1 MXBUFi He mycT;
KMXON: xoTs 01 oguH BUFI He mycT;
KMXOFF: Bce BUFI mycTsr;

KSTART: Bce MXBUFi 1 MXDELI mycTsr;

KSTOP: xoTs 061 oguH MXBUFi i MXDELI we mycT.
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AHanmu3upys NopsI0OK MPOXOXKICHUS 3asiBOK B pa3zpadboTtaHHON Q-
CXEME IPU Pa3IMYHBIX COOTHOIIEHUSX €€ MapaMeTpPOB, HECIOXKHO yOe-
JUTHCS B aJICKBATHOCTH ATON MOJIETU MPEJICTABISIEMOMY OOBEKTY.

Oran 3. [locTtpoenune nepapxuu knaccoB npoektupyemoit I1C.

Jn 1mOCTpOEHUsT YHUBEPCAJIBbHOM WM HapallMBaeMOM HEpapXUU
KJIacCOB, MpejcTaBsitoneld Q-cXeMbl IIMPOKOro Kiacca, HEOOXOIUMO
BBISIBJICHUE BCEX a0OCTpakIuii MpeAMETHOW 00JIaCTH, UX aHaJIu3, BbIJE-
JIEHHE OOIIMX CBOMCTB, IOBEACHUS W oTamdui. [lo comckam oOmmx
CBOMCTB U OTJIMYMI MOXKHO MOJY4YUTH Oojiee 00Ire abCTpakiuyu U 3a-
TE€M MOCTPOUTH OTHOIIEHUE «O00OIIEHUS», KOTOPOE OyJIeT OCHOBOM He-
papXuu KJIaCCOB.

Bce BbIsBIIGHHBIE aOCTpakIMd BMECTE C HMX XapaKTePUCTHUKAMU
CBeJICHBI B Ta0muIry 1.

Tabmura 1

Ne Hazpanue abcTpakuuu XapakTepucTuka abcTpakiuu

1 I'enepatop 3asBOK Bxomut B cTpykTypy Q-cXeMbr
OO0pabaTbIBaeT 3asBKH

HmeeT BpIXO1HBIE HH(DOPMALIMOHHBIE CBSI3U
Brimaer 3asBku

3anepKuBaeT 3asBKH (110 BPEMEHH)
XapakTepusyeTcsi 3aKOHOM pacIpeieIeHUs
He nMmeet BX0m0B

He umeer ynpapnsionux BbIX010B

2 Kanan Bxomut B cTpykTypy Q-cxembl
OO0pabaTbIBaeT 3asBKH

HmeeT BxoaHbIe HHPOPMAIIMOHHBIE CBS3U
HmeeT BpIX01HBIE HH(DOPMALIMOHHBIE CBSI3U
[Tpunumaer 3asBKu

Brimaer 3asBku

3anepKuBaeT 3as1BKH (110 BPEMEHH)
XapakTepusyeTcsi 3aKOHOM pacipeieeHUs
He umeet ynpapnsitomux BXo/10B

MoskeT UMeTh YIPaBISIONINE BbIXOIbI

3 Ouepenp Bxoaur B cTpykTypy Q-cxeMsl

OO0pabatbIBaeT 3asBKU

Nmeer BxoaHbIe HHGOPMAIIMOHHBIE CBSI3U
Nmeet BbIX0AHBIE MHPOPMAIIMOHHBIE CBA3H
[Ipunumaer 3asBku

Brimaer 3asBku

3anepkuBaeT 3asiBKU (TI0 TOTOBHOCTHU MPUEMHHUKA)
XapakTepusyeTcsi AUCUUTITUHON 00CTyKUBaHUS
Hwmeer kKoHTENHED 3a1BOK

He umeet ynpapisromux BX010B

Mo>keT UMETh YIPaBISIONINE BbIXOIbI
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Knaman

Bxoaut B cTpykTypy Q-cxeMsl
OO0pabatbIBaeT 3asBKU

Nmeet BxoaHbIe HHPOPMAITHOHHBIE CBSI3U
HMmeeT BxoHBIE YIIPABIISIIOIINE CBSI3U
Nmeet BbIxoiHBIE HTHPOPMALMOHHBIE CBSI3U
[IpuHnrMaer 3asBKU

Brimaer 3asBku

He 3anep:xuBaet 3asBKu

Xapakrepuszyercst pyHKIHEH yrmpaBIeHHs
He umeet ynpapisitoliux BbIX0J10B

[IpocToii cimyyallHBIM KOH-
TpOJLIEp

Bxoaut B cTpykTypy Q-cxeMbr

He o6pabateiBaet 3asBku

Nmeet x0Ts ObI 2 yIpaBIIsIFOIIMX BbIX0/1a

VYrpasiser rpynnoi KjIanaHoB IO CIy4alHOMY 3aKOHY
Br160p kanaHoB 1o npuHUMITY «0AuH U3 Ny

He umeer nndopmanoHHbIX cBs3el
XapakTepu3yeTcs 3aKOHOM pacIpeiesIeHUs

He umeet ynpapasitoliux BX0/10B

AanTUBHBIA
KOHTPOJIIEP

CITy4alHbII

Bxomut B cTpykTypy Q-cXeMbr

He o6pabatsiBaet 3asiBKu

Nmeet x0Ts ObI 2 yIpaBIIsSIFOIIMX BbIX0/1a

VYrpasiser rpynnoi KjJanaHoB IO CIy4alHOMY 3aKOHY
Br16op kanaHoB 1o npuHUMITY «0AuH U3 N»

Anantupyer 3aKOH YIPaBICHHUS MO COCTOSIHUIO JIPYTHX
JIEMEHTOB

He nmeet nHpopManiMOHHBIX CBSI3EH

XapakTepu3yeTcs 3aKOHOM pacIipelelIeHUs

Hmeet ynpaBisronye BX0 bl (aCCOIUAIINN)

O0001IeHHBIH MacCOBBIA

KOHTPOJUIEP

Bxonut B cTpykTypy Q-cxembl

He oGpabatsiBaeT 3asiBku

Hmeet x0Tst ObI 2 yIIpaBIISIONINX BBIX01a

VYnpasiser rpynnoi KjianaHoB [0 MPOU3BOJILHOMY 3aKOHY
Br16op ki1amaHoB 1o Jr0060My NPUHITUITY

AJnanTtupyer 3aKOH YIPABICHHUS MO COCTOSHUIO JIPYTHX
3JIEMEHTOB U JIpyroil nHdopmanuu

He nmeer nHpOpManimOHHBIX CBsI3EH

HwmeeT ynpapisitolue BX0 bl (aCCOIUAIIN)

3aaBka

dopmupyetcs B reHepaTope
Bxurouaet atpuOyThI (TUIL, TPUOPUTET, BpEMs TeHEPAIIHH )
YHUUTOKAETCS NP BBIXOJIE U3 CUCTEMBbI

CrpykTypa cxembl

CO,Z[ep)KI/IT HH(bOpMaI_II/IOHHBIe " yIpapJdgromue CBA3U IJI1
BCCX IIap CBA3aHHBIX 3JICMCHTOB
I[J'IH YIIPABJISIFOIIUX CBSI3EH 3aJ1a€T COCTOSIHUS YIIPpaBJICHUS

10

Q-cxema

OxBaTbIBaeT YIIpABJICHHUEC 3aIlyCKOM MOZICIIH, OCTAHOBOM
MOJCIIMPOBAHUS, OPTraHU3yCT C60p CTaTUCTUKH, UMUTHUDPY-
€T NOIIapHYIO Hepcaady 3asBOK 3JICMCHTAMH, YIIPABIIACT
OTCJICKUBAHUEM OILINOOK

11

I'eneparop ciyuallHBIX Yu-
celn

I/ICHOJ'IL3yeTC$I réHeparopamMu 3asBOK W KaHaJIaMHW JJId I10-
JIYdCHUA BPEMCHHBIX HMHTCPBAJIOB BbIAAYU 3a4BOK U 00-
CIIY’KUBAHUSA

12

JucuuIimHa
HUS

oOciTyKuBa-

I/ICHOHB3yeTCSI oucpecassMu Ui 3alaHUs TTOpAAKa U3BJICUC-
HUA 3a4BOK
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13 OyHKIUA yIpaBIeHUs Hcnonp3yercs knamaHamu A OOBEAWMHEHHS] CHUTHAJIOB
YIpaBJICHUS

14 MeHnemxep CTaTUCTUKU BcenomorarenbHast abctpakius, ucmonbzyemas Q-cxemoit
JUTS yIIpaBJICHHS] COOPOM CTAaTUCTUKH M BEJCHUS IIPOTOKO-
J1a CTAaTUCTUKU

15 Menemkep ommboK BcenomorarenbHast abcTpakius, ucmonbzyemas Q-cxemoit

I ynpaBJICHUSA OTCIIC)KHMBAHUCM omnboK

N3 Tabmuiel 1 MOXHO YBHJIETh, YTO MHOTHE 3JIeMEHTHl Q-cxem
MMEIOT OOIIKE CBOMCTBA U TTOBEJEHUE, YTO MO3BOJISIET MTOCTPOUTH HA UX
OCHOBe 00001IeHHbIE a0cTpakiuu. B nanbHeieM 3Tu abcTpakimyu Mo-
I'yT OBITh TMPEJCTaBICHBI aO0CTPAKTHBIMHM KJIacCaMH, KOTOPBIC, B CBOIO
ouepesb, OyIyT MOPOXKIATh HeabCTPaKTHBIE KIACChl JIeMEHTOB Q-cxeMm.
CnuCoOK BBISBIICHHBIX HOBBIX aOCTpaKIuii IpeACTaBiieH B TaOIuIIe 2.

Tabmnura 2

Ne

Hazpanwue aGcTpakuuu

XapakTepucTruka adbCTpakiuu

1

CrpykrypHbIii 3memMenT Q-
CXEMBI

Bxomut B cTpykTypy Q-cXeMbr
Nmeer kakume-mub0 CBsI3M (XapakTep CBsA3EH HE ompene-
JIEH)

O06paboTUHK 3asIBOK

Bxomut B cTpykTypy Q-cXembl

OO0pabaTbIBaeT 3asBKH

Nmeer wHbOpMAIIMOHHBIE CBS3M (BXOJHBIC WIIM BBIXO/I-
HBIC, MJTM BXOJTHBIC M BBIXOJIHBIC OJJHOBPEMEHHO)

KonTposiep rpynmnel  Kia-
MaHOB

Bxonut B cTpykTypy Q-cxembl

He oGpabateiBaer 3asBOK

HNmeer ympaBmisitomue CBA3W (XapakTep CBs3eld HEW3BeEC-
TEH)

He nmeer napopManimoHHbIX CBsI3el

[Tepenatuuk

Bxoaut B cTpykTypy Q-cxeMbr
OO0pabaTbIBaeT 3asBKH

Hmeet BbIX01HBIC HHPOPMAITHOHHBIC CBSI3U
Brinmaet 3asBku (¢ 3auepkkoi 1160 6e3 Hee)

[Tpuemuuk

Bxoaut B ctpykTypy Q-cxeMmbr
OO0pabaTbIBaeT 3asBKH

Nmeet BxoHbIe HHOOPMAITMOHHBIC CBSI3U
[TpuHUMaeT 3assBKU

IlepenaTuuk ¢ 3aepKKOU

Bxonaut B cTtpykTypy Q-cxembl

OO0pabatbIBaeT 3asBKU

Nmeet BbIXoHBIE MHPOPMAIIMOHHBIE CBA3H

Brigaer 3agaBxu

3anepkuBaeT 3asBKU (IO BPEMEHH B COOTBETCTBUM C 3a-
JTAHHBIM 3aKOHOM pacIpeIeIeHHs])

OOBeKT ynpaBieHus

Bxonaut B cTpykTypy Q-cxembl
OO0pabatbIBaeT 3asBKU

NMmeet BXOHBIC YIIPABIISIIONINE CBSI3U
XapakTepusyeTcs: GyHKIHEH ynpaBIeHUs
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Jlanee aJs MOJydyeHUsl MepapXuu KiIaccoB OyJIeM MOCIe10BaTENb-
HO YCTaHaBJIMBAaTh OTHOILIEHUE «00lllee — YacTHOe» Il Bcex adcTpak-
IIUM, CBEJICHHBIX B TaOIHIIBI | U 2, a TaKXkKe ONpeaeNsiTh OTHOUICHUS HC-
NOJb30BaHUs U accouuanuu. Mepapxus kiaccoB mpejicTaBiieHa Ha pu-
cynke 5. IlpsiMmoyroipHUKamMu OTOOpPa’K€HbI OCHOBHBIE 3JEMEHTHI Q-
cxeM (KOTOpble HEMOCPEICTBEHHO N300pakaloTCs Ha CXEME), a OBAJIAMHU
MOKa3aHbl JIOMOJHUTENbHBIE abcTpakiuu. CIIOUTHBIMEU CTPEJIKaMHU U30-
OpaXeHO OTHOIIEHHE OTKPBITOTO HACIIEAOBAHUSI, KOTOPOE MPEICTABIISET
B MEpapXuUu OTHOLIEHHE «00lllee — YaCTHOE», a MYHKTUPOM IOKAa3aHbI
acCOIMAIK U OTHOIIICHUE MCIIOJIb30BAHUS MEXKITYy aOCTPaKIUSIMHU.

Menemxep
OO OK

Crpykrypa
CXEMBI

Menemxep
CTaTHCTUKH

< _---"" CTpyKTypHBIH 3JIEMEHT
_________ Q-cxembl 3asBKa
\ .,
7
7’
7
7’
7’
7

O0paboTYHK 3a5BOK

OO0BexT ymnpas- T \

MaccoBrbiii JICHUS
KOHTpPOJLJIEP ; )

/

O00011IeHHbBI I
MAacCOBBIA KOH-

TpoJIep IIpocroit ciay4alinblil KOH-
TpoJuIep

/

[lepenaTank [Tpuemuuk

AanTUBHBIN CITyIalHBIA KOH-
TpoJuIep

IlepenaTunk
C 3aJIepPIKKOI

Ieneparop cy- \__-----"~ - A
YalHBIX YUCET

I'enepatop 3as- Kagan
BOK
Hucmynnuaa o6- N ___ Ouepentp Knanan
CITY)KUBAHUS o
Koneunas oue- beckoneunas
penb ouepenp

Pucynok 5. Mepapxus kiaccoB
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Kaxkmas 3 adctpakiuii pa3paboTaHHON HEpapXyU KJIACCOB Jajce
NPEJCTaBIISIETCS B BHJE CYIIHOCTHM OJIHOTO M3 TPEX BHUJOB: Kiacca
(CTpyKTypbl), A0JIOHHOTO Kiacca win GyHKIMU Ha si3bike C++. Ilepe-
X0J1 OT a0CTpaKIMil K CyIHOCTSIM Ha C++ OCyILECTBISAECTCS Ha CIEAYIO-
mieM stane. Huke B Tabnuiie 3 3anmmcaHo COOTBETCTBUE CymiHOCTENH CH++
BBIJICJICHHBIM a0CTpaKIMsAM U JIaHbl UMEHA (MUIACHTU(DUKATOPHI) CYIIHO-

CTEN.

TabOmuiia 3

HaumenoBanue abcTpakuuu

Bun cymnaocTn

W peHTduKaTop CynHoCTH

CTpykTypHBI# 351eMeHT Q-CXeMbl

Kj1acC

CGenericElement

O06pabOTUHK 3asIBOK

Kj1acC

CRegAwareElement

OOBEKT yrpaBJICHHS KJ1acc CObjectOfControl
[MpuemHUK KJ1acc CReceiver
[Mepenatunk KJ1acc CTransmitter

[epenaTurk ¢ 3aAepIKKOM 11abJI0H CDelayedTransmitter
Heynpasnsemslit  reneparop 3as- | mabioH CReqGenerator

BOK

VYrpaBiisieMblil TeHepaTop 3asBOK | m1a0JIOH CControlledRegGenerator
Kanan 11a0JIOH CDevice

Knaman KJ1acc CGate

AOGcTpakTHas ouepepb malIoH CQueue

beckoneunas ouepein mabJIoH CUnlimitedQueue
Koneunas ouepein mabJIoH CLimitedQueue

KoHnTposuiep rpynmsl KjlanaHoB

KJj1aCC

CMassGateController

[IpocTtoii cnydailHbIi KOHTPOJUIEP

KJj1aCC

CRndGateController

AManTUBHBIA  CIy4alHBIM  KOH- | KJIacC CSmartRndGateController
TPOJIIED
OOGOOUICHHBI  MaccoBBI  KOH- | KJIacc CCustomMassGateController
TpoJUIep
Q-cxema ki1acce (¢ emuncrtBeHn- | CQChart

HBIM 0OBEKTOM)
3asBKa KJ1acc CReq
CrpykTypa Q-cxembl Ha0Op CTPYKTYP —
I'eHepaTop CiTydalHBIX YHCE 11a0JI0H OmnpenensieTcs MoJIb30BaTelieM
JlucuuruinHa 00CTyKUBaHHS 11a0JI0H Onpenensercs moJib30BaTeieM

@DyHKIMS yHOpaBIeHUs

callback-dynkmus

OHpe,I[eJ'IHeTCH IIOJIB30BATCICM

MeHemKep CTaTHUCTHKH

Ki1acc (C eIUHCTBEH-
HBIM 00BEKTOM)

CStatManager

Menemkep ommooK

Ki1acc (C CeIUHCTBEH-
HBIM 00BEKTOM)

CErrorManager

Oran 4. [loctpoeHne MOIYIbHON M OOBEKTHOU CTPYKTYPHI MPOCK-

tupyemon I1C.

Crpyktypa IIC momknHa obecrmeunBath ya0OCTBO €€ HCITOIb30Ba-
HUS TIPH COCTaBJICHUH MPOEKTOB MOJICTUPOBAHUS C Pa3INYHBIMH Tapa-
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MeTpamu. IIpu 3TOM OHa JTOJKHA MPEIOCTaBIISITh BO3MOKHOCTh BHEIpE-
HUSI BHEIIIHETO KOJIa B KOHTEKCT CYIIHOCTEW C 1eJbI0 00eCTIeYeHUs OT-
KPBITOCTH M THOKOCTU. Tak, HeoOXoguMa BO3MOXKHOCTb J0OaBIICHUS
ONpEeACTICHHBIX M0JIb30BATEIEM KJIACCOB T€HEPATOPOB CIyUaHBIX YUCEN
JUIsl peaju3aluy CHElUaIbHbIX 3aKOHOB PacIpe/eieHUs] TeHEpaTOpPOB
3a5IBOK M KAaHAJIOB, BBEACHUS HOBBIX (DYHKIUM YNpaBJCHUS KJIallaHAMU
U JIUCIUIUIMH OOCIIyKHMBaHUSI B ouepelsX. ITO K€ Kacaercs u 0000-
IIEHHBIX MACCOBBIX KOHTPOJUIEPOB, KOTOPHIE IO ONPECTCHUIO JOJIKHbI
BKJIIOYATh KOJI TOJIb30BAaTENs, MPEACTABIAIONIMNA 3aKOH YIIPaBJICHUS
KJIarlaHaAMH.

CocTaB OCHOBHBIX MOIYJIEN M 3arojIOBOYHBIX (PaljIoB MpPOrpaMm-
HOM CHUCTEMbl BMECTE€ C OMMCAHMEM MX HAa3HAUYCHUS IPEIACTABJICHBHI B
tabnure 4.

Tabnuia 4
NoNe Nms monynsa Hasnauenue monyis
1 gchartelements.h ColepXUT OINpeiescHUs U Peau3aluy KJIACCOB OC-
gchartelements.cpp HOBHBIX 3JIEMEHTOB Q-CXEMBI
2 gchart.h Brirodaer ompepeneHHE W peayM3aIio  KIaccoB
qchart.cpp CQChart u CStatManager, a Takke JOTOTHATEIBHBIX
KJIACCOB JIJISI TIOAJICPKKH [IUKIIA MOJCITHPOBAHHUS
3 gchartexcept.h Comep KT OmNpeeicHHEe U pealu3alfio  Kiacca
gchartexcept.cpp CErrorManager u uepapxuto KJIacCOB HCKIIOUNTEIb-
HBIX CUTYAIMH [T TPECTABICHHS OMTUO0K
4 gchartgatectrl.h Onpenensier psaa 6a30BbIX QYHKINN YIpaBICHUS Kia-
gchartgatectrl.cpp nanamu (Hanpumep, U, NI, U-HE, MJIN-HE)
5 gchartstdhdr.h CraHmapTHBIA 3aroJIoBOYHBIN (aiin, obecrednBaro-
MK KOMIIOHOBKY TIPOEKTOB M COJCPKAIIUI MaKpOCHI
JUTSL yIIpOIeHus: mHTepdeiica OnbInoTeKn
6 gchartcommon.h OrnuceiBaeT 0a30BbIC TUITBI OUOITMOTEKH
7 gchartrndgen.h CozepKuT ompeeacHNs Ia0JOHHBIX KJIACCOB THIIO-
BBIX T'CHEPATOPOB CIydailHbIX uucenl ((hUKCUpOBaH-
HBI, pAaBHOMEPHBII 3aKOH, SKCITOHECHIIMAILHBIN )
8 qchartgdisc.h Omnpexensier KIAcchl ISl pealu3allyd CTaHAapPTHBIX
muciuine oocnyxuanus (FIFO, LIFO)

MopaynbHas CTpyKTypa MPOrpaMMHOM CHUCTEMBI MPEICTABICHA HA
pHUCYHKE 6.
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v

gchartgatectrl.cpp

gchartgatectrl.h

\4

gchartqgdisc.h v
qchart.h qchart.cpp

v

gchartrndgen.h

A

gchartelements.cpp

gchartelements.h

A 4

gchartcommon.h

J

gchartexcept.cpp

\4

qchartexcept.h

\ 4 A 4 \ 4

gchartstdhdr.h » qchartstdhdr.cpp
|
|
[}
' 3
! _.4 userheaderl.h
* - - - - - “
. P¥is 3a20n0604HbIE Pati-
userproject.cpp e e e userheader2.h >]Zbl nob3068amens
‘ ~
“ AN
YT RN
NnpoeKm MOOeaIUposanHus s ¢

Pucynok 6. MoaynbHast CTpyKTypa
[1C uMUTAaTMOHHOTO MOAEIUPOBAHUS

Otan 5. Pa3paboTka cojaeprkaHusi MOAYJIEH M KJIACcCOB MPOEKTH-
pyemoii 11C.

[IepBOHAYAIBHO ONPENEIUM OPTaHU3ALUI MOJACIUPYIOLIETO MPO-
€KTa.

byneMm npencTaBiasaTh MOACIUPYIOMIUN TPOEKT B BUAE OTAEIBHOTO
MPUIIOKEHHUSI, UCTIONB3YIOIIET0 pa3padOTaHHYI0 MOAYJBHYIO CTPYKTYPY
I1IC. Ilonb3oBaTenp MOMAKEH MOATOTOBUTH OCHOBHOW MOJYJIb MPOEKTA
(cpp-datin userproject.cpp), BIrcaB B HEr0 B COOTBETCTBUHU C TpeOye-
MOHW CTPYKTYPOM ONPEAECIEHUS IJIEMEHTOB, CBSA3EH, ITApAMETPOB MOJIE-
JUPOBaHMUS (COTJIACHO BapUAHTY 3aJaHusl) U 3aIyCTUB MPOLECC MOAEIH-
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pOBaHHUsI COOTBETCTBYIOIIEH (QyHKIMEH. CTPyKTypy 3TOr0 MOIYNsS
MO>KHO MPECTaBUTh, HAIPUMED, CIECIYIOLIUM 00pa3oM:

// nomxmnwouenme odainor IIC
#include "qchartstdhdr.h"

using namespace QChart;
// nombBoBaTeNLCKME BaroJIOBOYHEIE Gariisl

))'ocnosnaz byHKIMSa MOmeNMpyHero npoexTa
// ompepenenue M permcTpanusi I'eHEPaTOPOB
))‘onpenenenue U permcTpaumsi KaHaJIoB
))‘onpenenenue M permucTpaumMst odepepeir
))‘onpenenenue U permncTpaumsi KJIANaHOB
))'perucmpauuﬂ MHOOPMAUMOHHEIX CBSABeMn
))'permcmpauMH YOPaBIAKILMX CBsIBen
))'Hacmpoﬁxa napamMeTpoB MORAEIUPOBaHMST

// nyck MoIenupoBaHMsI

Omnpenenum cozaepkanue moayieid IIC u kimaccoB, BXOIAIIUX B
nocTpoeHHyto uepapxuto. Cojaepkanue KiaccoB OyneM pa3padaThIBaTh
UCXOJ1 M3 XapaKTePUCTUK aOCTpaKIMii, CBEJICHHBIX B TaOIMIBl 1 U 2.
Pacnipenenenue kiaccoB 1Mo MOAYJISM OyJeM OCYIIECTBIISTh C YYETOM
naHHbIX K3 Tabmuusl 4. IlepBoHadanbHO OyAeM ompenensaTh 0a30BbIe
KJIACChI, HA OCHOBE KOTOPBIX 3aT€M OMpPEACIIUM BCE MPOU3BOIHBIC KIIac-
chl U 1absonHsl. [lapamiensHo OyaeM 3anuchiBaTh ONPEIACICHUS BCIIO-
MOTaTEeNbHBIX KJIACCOB, a TaK)Ke JOMOJHUTEIBHBIX CTPYKTYP JaHHBIX,
TUTIOB U (PYHKIUH.

Hwxe B KkadecTBe TmpuMepa JaHO OIpeleieHue Kiacca
CGenericElement, npencraBisioniero aOCTpakTHBIN CTPYKTYPHBINA 3J1e-
MEHT Q-CXEMBbI:

class CGenericElement {
// abCcTpakTHEDI BJIEMEHT Q-CXEeME!
// uHxancymmpyeT uOeHTUOMKAIPIO BJIEMEHTOB M oObljie CTPYKTYPHEIE CBOMCTEBA
public:
// KOHCTPYKTOP M OeCTPyKTOp
explicit _ fastcall CGenericElement(const std::string & name):
_plinks(0), _ name(name), _ id(0)
{

}
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virtual ~CGenericElement() = 0;

// ofuwast mupopmarmst 06 BIEeMeHTE
const std::string & GetName() const { return _ name; }
int GetID() const { return _ id; }

protected:
ChartStrEntry t * plinks;
// yxasaTens Ha sITUEMKY CTPYKTYPH Q-CXEME C OMNMCAHMEM CEBsIBeil

private:
std::string _ name; // cumMBOMMUeckoe umMs1 BIEeMeHTa
int _ id; // 4UCIIOBOi MOeHTMOMKATOP BJIEMEHTa
// npysest

friend class CQChart; // nnst HacTpoOikM CBEsIZelI C Q-CXeMoit

// wns6rrrounsle QYHKIpmD
CGenericElement (const CGenericElement &) ;
CGenericElement & operator = (const CGenericElement &) ;

}; // CGenericElement

B mpuBeneHHOM BBIIIE OMpPENETCHUN Kjlacca HCIOb30BAJICS THII
ChartStrEntry _t, npeacrapnstonuii OTACTBHYIO SYEHKY CTPYKTYphl Q-
cxeMbl. Ero onpezaeneHne uMeeT cleayromui BULL:

// Tun sneMeHTa CImMcKa CBsiZel Q-CXeMsl
typedef struct LinksListEntry t {
CGenericElement * pelem; // ykasaTens Ha DJIEMEHT
LinksListEntry t * pnextlink; // ykasaTene Ha CIeLYLyl CBSISb
} LinksListEntry tag;

// Tun sTYeNIKM CTPYKTYPH Q-CXeMs!
typedef struct ChartStrEntry t {

CGenericElement * pelem; // Texyupmi sJIeMeHT
LinksListEntry t * pininflinks; // BxonHsle MHOOPMAIMOHHEE CBSIZU
LinksListEntry t * poutinflinks; // BIxXOmHBIE MHOOPMAIMOHHEE CESIZN
LinksListEntry t * pinctrllinks; // BXopnHEle ynpaBJssTOUpIE CBSISH
LinksListEntry t * poutctrllinks; // BHXOmHEIE YIpPaBJSTIUMIE CBSISU
ChartStrEntry t * pnextelem; // yxasaTens Ha CIenyIUYyHo STYEKY

} ChartStrEntry tag;

Kak BUAHO U3 MOCIEIHETO ONpeneiieHus, CTpykTypa (Q-cXemsl 3a-
JaeTCS OOHOCBS3HBIM CIIMCKOM A4€€K. B KaXX10M U3 HUX UMEIOTCA yKa-
3aTEJM HAa COOTBETCTBYIOIIUI 3JIEMEHT (Q-CXEMBbI, HA €T0 BCEBO3MOKHbBIE
CBSI3U C JIPYTHMU BJIEMEHTAMU, & TAKXKE HAa OUYEPEAHYI0 AHAIOTHYHYIO
AYENKY, ONKCHIBAIOIIYIO CIEAYIOMMUN 3eMeHT. Kaxnasa cBsi3p onpene-
asiercst crpykTypoi LinksListEntry t.

AHaOTUYHBIM 00pa30M OMpeesieM OCTaIbHbIE KJIACCHI, JIBUTas
BHM3 110 Mepapxuu (0T 0OIIETro K YaCTHOMY).

OgHuM U3 BaXHEWIIMX  KJIAaCCOB  HMEPAPXUU  SIBIISIETCS
CRegAwareElement — abGcTpakTHBINE 00pabOTUMK 3aABOK. DTOT Kiacce
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onpenenser 0a30BbIE ACTEKTHl MOBEACHUS BCEX OOPa0OTUMKOB 3asBOK.
Ero onpenenenune nano Huxe:

class CRegAwareElement: virtual public CGenericElement {
// abcTpakTHEDI OBpPaBoTuMK BasTEBOK
// oT »TOro KJacca HaCJenylT BCe KJAcCh, paboTamupe C BasiBKaMu
public:

// KOHCTPYKTOpP M AECTPYKTOP

explicit _ fastcall CRegAwareElement (

{

}

const std::string & name, bool logstat = true): CGenericElement (name)

__logstat = logstat;
_marksreqgprocessed = false;

virtual ~CRegAwareElement() { }

// mpusHaK BHOAUM CTATUCTUKM IJII SJIEMEHTa

bool GetLogStat() const { return _ logstat; }

// ycTaHOBKa mpm3HaKa NOMETKM OBPaBOTaHHEIX BasBOK

void SetMarksReqgProcessed() { _marksreqprocessed = true; }
// nomyuenme COCTOSTHMSI - IUIsT YHOPAaBJIEHMSI APYIMMM SJIEMEHTaM
virtual state t GetState() const = 0;

// MexaHMBM BHUMCIIEHMSI COCTOSIHUSI ONpPeessIeTCsl MNONKIaccaMi

protected:
class CReq { // winacc "saseka"

/ / BJIOXEHHOCTE KJjlaCcCa MojeymMpyeT aCCOLMalLMI0 3JIEMEHTOB C BasiBKaMn

public:

// xoHCTpyxTOP
explicit _ fastcall CReg(bool logstat = true) {
__inittimestamp = __ timestamp = 0;
__logstat = logstat;
processed = false;
}
// wvmbopmMaryst
size t GetTimeStamp() const { // Bpems mpeGiBamMst BasIBKM B CHCTEME
return __ timestamp;
}
size t GetInitTimeStamp() const { // BpeMs nosBNEHWS BasIBKM B CHCTEME
return __ inittimestamp;
}
bool GetLogStat() const { // npusHaAK BKIOYEHNSI BasIBKA B CTATHUCTUKY
return _ logstat;
}
bool GetProcessed() const { // npusHak 0OBpaBoTkM BasIBKA
return processed;
}
// cueT BpeMeHM mNpeGHBAHWSI BasiBKU B CHCTEMe
void _ fastcall SetTimeStamp(size t time) { __ timestamp = time; }
void _ fastcall SetInitTimeStamp (size t time)
{ __inittimestamp = time; }
// noMeTka oBpaBoOTaHHON BasBKM
void SetProcessed() { processed = true; }

private:

size t _inittimestamp; // BpemMs nosmEneHMsI B3asBKM B CHCTEMe
size t _ timestamp; // Tekymas: BpeMeHHasr MeTKa

// wicnomesyeTcst Anst nopcyYeTa BPEMEeHM NpeCHBaHMSI BasiBKM B CHCTEMe
bool _ logstat; // npusHaK BKJIOUYEHMSI TEKyWlel BasiBKM B CTaTUCTHKY
bool _ processed; // mpusHak nonajaHMst BasIBKM XOTsI G B OfMH KaHAaJ
// ecom __processed = false, To ZasiBKa eme He obpabaTHBanack
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// wns6rrrounsie QyHKIpmM
CReq & operator = (const CReq &) ;

}; // CReq
bool _marksreqprocessed; // mpmsHaK NOMETKM OBPaGOTAHHEIX BasIBOK

private:
bool _ logstat; // mpmsHax BamMcu CTATMCTMKM [IO BasiBKaM TEKYUET'O SJIEMEHTa

// mpysbst
friend struct ReqListEntry t; // mms mocryna x sasBxe uz ouepemm

// wmsbrrrountie GyHKIpM
CRegAwareElement (const CRegAwareElement &) ;
CRegAwareElement & operator = (const CRegAwareElement &) ;

}; // CRegAwareElement

OCOOEHHOCTBIO MPEJICTABICHHOTO BHIIIE KJlacca SIBISETCA TO, YTO
HEMOCPEACTBEHHO BHYTPHU HETO ompeensercs BioxeHHbIN kinacc CReq,
ONMUCHIBAIOIINK 3asBKYy. BliokeHue KilaccoB B JaHHOM cllydae oToOpa-
AeT OTHOIIEHUE ACCOLMAlMU (3a4BKU aCCOLMUPYIOTCA CO BCEMH dJie-
MEHTaMHM, KOTOpble ux oOpabateiBatoT). BHyTpu kiacca CReq 3amaHbl
aTpuOyThl 3a4BOK, HaMpUMEp, BpeMs MOCTYIUICHUS 3asIBKH B CHUCTEMY,
NPU3HAK MPOXOXKJECHUS 3asBKOM XOTs Obl ojHOro oOpabotumka. IIpu
HEOOXOAMMOCTH MEPEUYEHB ATUX aTPUOYTOB MOXKHO pactIupuTh. s op-
raHu3aluu JOCTyNa K CBONCTBaM 3asBKH 3aJlaHbl COOTBETCTBYIOIIUE
KOMITOHEHTHbIE (PyHKIIMU. HeKkoTopbie CBOMCTBA JOCTYIHBI TOJIBKO JJIs
YTEHUS1, HEKOTOPBIE TOCTYIHBI U 1J11 MOAU(DUKALINH.

Bosspamasice k kinaccy CReqAwareElement, ciegyer oTMETUTB,
YTO B HEM BBEJIEHAa 4YMCTO BUpTyaibHas ¢yHkuus GetState, mo3Bossto-
niasi MoJy4YUTh TEKYIllee COCTOsIHUE 3jieMeHTa. [lockoibKy crnocob rmo-
Jy4EHUSI COCTOSIHUS 3JIEMEHTA M YKCIIO BO3MOYKHBIX COCTOSIHUM 3aBUCST
OT BHJIa ATOTO BJIEMEHTA, JAaHHas (QYHKIMS OO0BsBIEHA aOCTPAKTHOU U
OyZeT onpenensiTbCs MPOU3BOIHBIMU KIIACCAMH.

Ha ocnoBe kimacca CReqAwareElement HemocpeacTBeHHO orpe-
nensiercs  knacc CTransmitter, HOpPEACTaBISIIOIIUNM BCE DJIEMEHTHI,
UMEIOIINE BBIXOAsIIee UHGOPMAIMOHHBIE CBSI3M M CIIOCOOHBIE BbIJa-
BaTh 3asBKU. OnpeneneHue kiacca CTransmitter OyeT caeayronuM:

class CTransmitter: virtual public CRegAwareElement {
// abcTpakTHEDI BJIeMEeHT Q-CXeMEl, CMOCOCHEII BHIABATE SBasIBKU
public:
// KOHCTPYKTOP M OeCTPyKTOp
explicit __ fastcall CTransmitter (const std::string & name):
CGenericElement (name) , CRegAwareElement (name)

{

’
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}
~CTransmitter() { }

protected:
// noeepemmne
virtual CReq * _ fastcall Transmit(CReq * req = 0) = 0; // BHmaua 3asiBKM

// wvmdpopmarpst
virtual bool ReadyToTransmit() const = 0; // TOTOBHOCTE K BEHjaue BasiBKM

private:

// mpysbst
friend class CQChart;

// wmsbrrrountie GyHKIpM
CTransmitter (const CGenericElement &) ;
CTransmitter & operator = (const CGenericElement &);

}; // CTransmitter

B kmacce CTransmitter mosBISIOTCS JBE BaKHbIC (YHKIIUH —
_ReadyToTransmit m _Transmit. [TepBast CITy>KUT IJIs1 TIPOBEPKU TOTOB-
HOCTH DJIEMEHTA K BBIJau€ 3asBKH, BTOpas — HEMOCPEACTBEHHO IS
UMUTAIMU Bblauu 3asaBku. O0e GyHKIMM aOCTpaKTHBI, TaKk 00a Moje-
JUpyeMble MU acTieKTa MOBEJACHUS 3aBUCAT OT BUJIa 00paboTUMKa 3as-

BOK.

Kmacc ~ CTransmitter  moposkmaer — HpOM3BOAHBIA  Kiacc
CDelayedTransmitter, omuchIBaroIuX 3JIEMEHTHI, KOTOPBIC IEPEIAOT
9JIEMEHTHI TIOCJIE HEKOTOPOI 3aJePiKKHU (XapakTep 3aAep:KKH Ha JaHHOM
YPOBHE HEpapXUU HE ONPE/CIICH):

class CDelayedTransmitter: public CTransmitter ({
// abcTpakTHEDI BJIeMEeHT Q-CXeMbl, BHOAKIPN] BasiBKM C BafepPXKOM
public:
// KOHCTPYKTOpP M BeCTPyKTOP
explicit __ fastcall CDelayedTransmitter (const std::string & name):
CGenericElement (name) , CRegAwareElement (name) , CTransmitter (name),
_preq(0) , _issuetime(0), _issuetimeset(false)
{
}
~CDelayedTransmitter () {

// mnemenTH HE ymamnsmor BasiBOK; DTO mejlaeT GUKTMBHEI DIIEMEHT
// "cBopumk OBCITyXEHHBIX BasBOK'"
}

// vmbpopmarmst
virtual state t GetState() const { // mpoBepka cocTosHMS
return preq == 0 ? empty : busy;
}
protected:
// noeepmemme

virtual void _GeneratelIssueTime() = 0; // Bpemsi BRHXOHZA BasiBKU

CReq * preq; // BasBxa, Haxopsmasicss Ha ofpaBoTke
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size t _issuetime; // Bpems Brpmaum sasBxM
bool _issuetimeset; // mpusHak, uTO BpeMs BHAAWM BanaHO

private:

// Dpysest
friend class CQChart;

// wmsbrrrountie GyHKIpM
CDelayedTransmitter (const CGenericElement &) ;
CDelayedTransmitter & operator = (const CGenericElement &) ;

}; // CDelayedTransmitter

OCOOCHHOCTRIO 3TOTO KJlacca SBJSIETCS TO, 9TO B HEM OTMpeersieT-
Csl yHacJeloBaHHas 4MCTO BUpTyasnbHas Qynknus GetState. B 3aBucu-
MOCTH OT TOTO, €CTh JIA B JAHHOM 3JIEMCHTE 3asBKa B TCKYIUH MOMEHT
mojieapHOro BpeMenu (_preq == 0 unu _preq != 0), dynkuus Bo3Bpa-
miaet empty (JIEMEHT IyCT) Win busy (JIEMEHT 3aHAT).

Konkperuszamus copepkaHusi OCTAIBHBIX KJIACCOB MEPAPXUU OCY-
IIECTBIISIETCS aHAIOTUYHO onucanHoMy. Ilo Mepe ompeseneHus KiiaccoB
KOHKPETH3UPYETCS pean3aius HX KOMIIOHEHTHBIX (yHKmuid. [
OOBIYHBIX KJIACCOB OmpeaeiicHUsS (GYHKIUH pa3MEIIaroTcs B COOTBETCT-
ByIOIIeM cpp-daitre gchartelements.cpp, mis ma0IOHHBIX KJIACCOB BCE
OIIpEJICIICHNS OCTAIOTCS B 3ar0jI0BOYHOM daiiie qchartelements.h.

Ortan 6. Onpenenenue o0bekTHOW cTpykTyphl IIC. 3anuck omnpe-
nenenusi Q-cxeMbl B MOACIUPYIOIIEM MPOEKTE.

Ha nannom stane tpedyercs 3anath Q-cxeMy MOAEIUPYEMOM CHC-
TEMbI MaCCOBOT'0 0OCITY>KMBaHUs (PUCYHOK 4) B OCHOBHOM (haiiie MoJie-
JUPYIONIETO MPOEKTa, a TAKXKE ONMPENICTUTh 00IMe mapaMeTpbl MOJIEIIH-
poBaHusl (YCJIOBUE OKOHYAHHUS MOJICIMPOBAHUA, YCIOBUE Hayajga coopa
CTATUCTUYECKUX JAHHBIX, IEPEUYCHb JIEMEHTOB, JaHHBIE O KOTOPHIX HE-
00X0MMO TOJYYUTH U T.J1.).

s 3apanust Q-cxemMbl HEOOXOIUMO CO37]aTh MHOXECTBO OOBEK-
TOB, MPEJICTABJISIIONIMX BCE €€ DJIEMEHTHI, U 3aPETUCTPUPOBATH ATU O00B-
CKTBI ¥ CBSI3W MEXKIY HUMH B CTpyKType maHHbix ChartStrEntry t, onu-
CaHHOM BbIlIE. Perucrpanus 3JIEMEHTOB M CBS3EU OCYILIECTBIETCSA C
MOMOIIbI0 KOMIOHEHTHBIX QyHKIHM Kiaacca CQChart, mpencrapisronie-
ro Q-cxeMmy, U CBOAMTCS K JOOABICHUIO YyKa3aTelell Ha OOBEKTHI-
AJIEMEHTHI U SYCHKH OIMMCAHMS CBSI3EH, COJIepIKaIlNe aTPUOYTHI CBS3CH.
®dyukius RegisterElement peructpupyeT HOBBIN 2JIEMEHT, a (PyHKIIUS
RegisterLink peructpupyet HOBYIO CBsA3b. ITH (PYHKIIUU MPEANOIAraroT
nepeaady OOJIBIIOTO YKCJIa apTyMEHTOB, COCTaB KOTOPBIX 3aBUCUT OT
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TUIIa PETUCTPUPYEMOTO DJIEMEHTA WIH CBSI3U. B CBSI3M € 3TUM JIOCTYyM K
ATUM (PYHKIIUSIM yT0OHO OpPraHU30BaTh 4e€pe3 BCIIOMOTATENIbHBbIC MakK-
poornpeeeHus (MaKpoChl pEerMCTpalvi), COKpaIarIye 3aiuch BbI30-
Ba (YHKITUH.

Hwxe nmaHbl 3aroloBKH HEKOTOPHIX MAaKpOCOB pPETHUCTpaIldd dJie-
MEHTOB Q-CXeM:

GEXP (latency,name,title,logstat)

GEVEN (lbound,ubound,name, title,logstat)
GNRND (latency,name,title,logstat)

DEXP (latency,name, title,logstat)

DEVEN (1lbound,ubound,name, title,logstat)
DNRND (latency,name, title,logstat)
FIFOLQ (name,title,len,logstat)

FIFOUQ (name, title,logstat)

XXXGT (name, title)

RNDCTRL (name, title) ;
SMRNDCTRL (name, title) ;

MASSUSERCTRL (id, title,assoccontrollers,ctrlfunc) ;

Kaxxaplii M3 MepedncIieHHBIX MaKpOCOB PEIIacT JBE 3aadyu: BBO-
TUT orpeseneHue 3meMenTa Q-cXxeMbl B KOHTEKCT MPOEKTa U PETUCTPH-
pyer simeMeHT. Ha3BaHus MakpOCOB COOTBETCTBYIOT 3aJaBacMbIM HMH
sanemenTaM. GXXXX 3agaeT HeynpaBlseMblil TeHepaTop 3ad4BOK (OykBa
Q) c 3akoHOoM pacnpenenenusa XXXX, DXXXX 3agaet kanan (0yksa D)
¢ 3akoHoM pactpenenenus XXXX, FIFOXQ onpenenser FIFO-ouepens
¢ orpannuenreM 1o jiuHe (X = L) wiu 0e3 orpanunuenus (X = U),
XXXGT ompenensier kinanaH ¢ GyHKIUEH 00beAMHEHUS YIPABISIOMINUX
curagoB XXX (AND, OR, NOR wu T.1.). IIpocroii cimy4aitHbIli KOH-
TpoJulep onpenensercs u perucrpupyercsa makpocom RNDCTRL, aparn-
tuBHBIN — MakpocoM SMRNDCTRL, 00006mieHHbIII MacCOBbI KOH-
Tposuiep — makpocom MASSUSERCTRL.

Hasnauenue mnapaMeTpoB MaKpOCOB PErHCTpPALMM  CJEIYIOLIEE:
name — mporpaMMHBIA HIACHTHPHUKATOP 3JeMeHTa; title — cumBoiMye-
CKOE MMJ 3JIeMeHTa (CTpoKa, oToOpakaeMmasi Ha skpane); logstat — npu-
3HaK BKJIIOYCHHS DJICMECHTAa B COOp CTaTHCTUYCCKUX NaHHBIX (true —
BKitouaetcs, false — mer); latency, Ibound, ubound — mapameTpsr 3ako-
HOB pacmpezenenus; len — mouna ouepenu; assoccontrollers — BexTop
yKa3zaTesel Ha acCOIMUPOBAHHBIE KOHTPOJUIEPHI (3JIEMEHTHI, COCTOSIHUE
KOTOPBIX YUYHUTHIBAETCS MACCOBBIM KOHTPOJIJIEPOM MPH BbIPAOOTKE
YIPaBIIAIONUX Bo3JehcTBHi); Ctrifunc — ykasarenp Ha MOJIB30BATEIIb-
CKYIO (DYHKITMIO YITPaBJICHUS.

Hwxe npuBeseHsl mpuMephl UCIOIB30BaHMS MAaKpPOCOB PETrUCTpa-
IIUU 3JIEMEHTOB:
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DNRND (2 ,RG, "Buffering register", true);

GEXP (21 ,MSG1, "Message generator 1", true);

FIFOLQ (TMPBUF, "Poling unit temporary queue",1l,false);
NANDGT (KMXON, "Poling unit start gate");

Peructpamus cBszeit Q-cXeMbl BBITOJHSICTCS CICIYIOITUMH MaK-
pocamu:.

REG_ILINK
REG_CLINK
REG_CLINK_EX
REG_CLINK_RND
REG_CLINK_RND_EX
REG_CLINK_CUSTOM

Makpoc REG_ILINK peructpupyer nunpopManmoHHy1O CBSI3b OT
sanemenTa E1 k anementy E2. ®opmar ero Bbi3oBa:

REG ILINK (E1,E2)

OcTanabHbIE MaKPOCHI UCTIOIB3YIOTCS JUIsl PETUCTPALIMU PA3IMYHbIX
BUJIOB ynpasisitomux cBazel. [pocrenmmii u3 vux — REG_CLINK —
perucTpupyer cBsa3b OT 3jeMeHTa El x ympasisemomy snemeHnty E2,
ycTaHaBiMBas coctosiHue ynpapienus no ymomdanuio full («ouepens
noJiHa»). PopMar ero BbI30Ba TAKOB:

REG_CLINK (E1,E2)

Makpoc REG_CLINK_EX ananoruueH, HO O3BOJISIET 3a1aTh JIIO-
0oe MoMmycTUMOE [JIsi JaHHOTO D3JIEMEHTAa-KOHTPOJUIEpAa COCTOSHHUE
yrnpaBJieHHs (OHO 3a/1aeTCsl TPETbUM apTyMEHTOM ), HallpUMeD:

REG_CLINK EX(D1,K1,empty)

Makpocst REG_CLINK_RND u REG_CLINK _RND_EX peruct-
PUPYIOT YIPABISIONIME CBSI3U OT CIYyYalHBIX KOHTPOJUIEPOB: NEPBBIA —
OT IPOCTOr0 KOHTPOJUIEPA, BTOPOUW — OT AJANTHUBHOIO KOHTPOJUIEPA.
dopMaTel UX BBI30BA CIECAYIOLINE:

REG_CLINK RND (El,E2,probability)
REG_CLINK RND EX(El,E2,probability,assocelem,assocelemstate);

rie probability — BeposiTHOCTE OTKpBITHS KianaHa E2; assocelem —
HICHTH(UKATOP acCOIMMPOBAHHOIO KOHTpoyuiepa; assocelemstate —
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TpeOyeMOe COCTOSIHUE aCCOIMUPOBAHHOIO KOHTpoJuiepa (IIpu KOTOPOM
KJ1araH OyeT 100aBIATHCS B TPYIITY YIPABISIEMbIX 3JIEMEHTOB JIAHHOTO
MacCOBOr0 KOHTposuiepa). B kauectBe assocelemstate MOKHO HCITOJNb-
30BaTh cocTosHus empty, busy u (mas ouepencii) full, empty or_busy,
empty_or_full, busy _or_full.

[Tox BepOATHOCTHIO OTKPBITHS Ki1anaHa (MM HHOTO YIIPaBIISIEMOTO
AJIEMEHTA) 371eCh TOHUMAETCSI BEPOSITHOCTh €0 OTKPBITHS B HEKOTOPOM
TaKTe MOJIEIbHOTO BpeMeHH. Kaxnoe 3HaueHHE BEPOATHOCTH — KOH-
craara u3 auamazona (0...1). Cymma BeposSTHOCTEH OTKPBITHS IS
TPYIIIBI KJIalaHOB, YIPABISIEMbIX OJHUM KOHTPOJIEPOM, JOJKHA PaB-
HATHCS eAMHULE (YCIIOBUE MOTHOTHI TPYIIIIbI).

[TosscHuM Ha3HayeHHWE M OCOOCHHOCTH HCIIOJB30BAHUS aACCOIUH-
POBAHHBIX KOHTPOJIJIEPOB. ACCOIMUPOBAHHBIN KOHTPOJIJIEP — ATO dJIe-
MEHT, COCTOSTHHE KOTOPOTO OIPECIAeT OTKPHITHE/3aKPHITHE COTIOCTAB-
JICHHOTO €My KJjallaHa W3 TPYIIbl yIPaBIsSseMbIX KiIanaHOB. 3Has Tpe-
OyeMoe COCTOSIHHE acCOIMMPOBAHHOTO KOHTPOJUIEpa, aJalTUBHBINA KOH-
TPOJIJIEP MOXKET MPUHSITH PEIICHUE O BKIOUSHUH WM YIAICHUH KJjlara-
Ha W3 TPYIIIBI yIIpaBieHus. s KaXIoro KiaraHa U3 TPYIIbI yIpaBiie-
HUS YyKa3bIBaeTCsi COOCTBEHHBIN aCCOUMHUPOBAHHBIA KOHTposuiep. m
MOKET OBITh JIFOOOM 3JIEMEHT, CIIOCOOHBIM NMPUHUMATH/TIepeaBaTh 3a-
SABKH M COOOIIATh O CBOEM COCTOSIHUM MYTEM BBbIJAYW YHPABJISIOMINX
curHajioB. Takum 00pa3oM, 3TO MOXKET OBbITh JUOO KaHaj, Ju0O0 ode-
peab. ACCOMUPOBAHHBIA KOHTPOJUIEP JOJKEH YKA3bIBAThCS MIPHU PETH-
CTpaluy yIpaBJsIoNIe CBSI3U OT aJaliTUBHOTO KOHTPOJIEpa K COOTBET-
CTByIOIlIeMY KJjanany. OJHOBPEMEHHO JIOJDKHO 3aJaBaThCsi M pa3pe-
[IEHHOE COCTOSIHUE aCCOLIMMPOBAHHOTO KOHTPOJLIEPA.

3aBepHIaronied CTagued MTAaHHOTO 3Tafna MPOCKTUPOBAHMS IPO-
IPAMMHOM CHUCTEMBI SIBJIIETCS HACTPOMKA MapaMeTpOB MOJICIUPOBAHUS.
JlaHHas 3a7a4ya pemaeTcs ¢ MOMOIIbI0 KOMIIOHEHTHBIX (DYHKIIMM Ki1acca
CQChart, onuceiBaroniero Q-cxemy monenupyemoit cucremsl. Kak u B
ciydae (QYHKIMH perucTpanuu, pacCMOTPEHHBIX BBIIIE, JTOCTYN K
(GYHKIMSAM HACTPOMKU MapaMeTpoOB MOJEIUPOBAHUS YIOOHO OCYIIECTB-
JSTh 4Yepe3 CEMEUCTBO MaKpoOompeaAeseHU (MakpOCOB MOJEIMPOBa-
HUS).

Makpocbl MOAETUPOBAHUS JIETSATCA HA HECKOJBKO TPYII B 3aBU-
CUMOCTH OT 3a/J1aBa€MOro MMHU pEeXuUMa MOJEIUpoBaHusA. J{aHHBIA pe-
KMM BKJIIOYaeT CIoco0 cOopa CTAaTUCTHKHA MOJCIHMPOBAHUS (3alHCh B
(aiin uau BBIBOJ HA DKpaH), YCIOBUE MyCKa IHKJIA cOOpa CTAaTUCTUKH (C
MOMEHTA 3aIyCcKa MOJICIIMPOBAHUS, 110 BBIXOAY IEpBOM WM N-i 3a5BKH,
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M0 BPEMEHH U T.I1.), YCJIOBUE OCTAHOBA MOJICIIMPOBAHUS (110 YHUCITY 3asi-
BOK, 10 BpEMECHH MOJICUPOBAHUS U T.I1.).

Cnucok OCHOBHBIX MAaKpPOCOB MOJICIIMPOBAaHUS, ONPEICICHHBIX B
xoze npoektupoBanus [IC, npuBeneH HUXKeE:

SIMUL_STAT_COUT MOJICJIMPOBAHKE C BBIJIAYeH CTATHUCTHKU Ha KpaH C 3a-
yCKOM cOOpa CTaTHUCTHKH C Havaja MOJCIUPOBAHUS U
OCTAHOBOM I10 YHCITY CTEHEPHUPOBAHHBIX 3aSBOK

SIMUL_STAT_COUT_ONI1ST TO K€, HO CO COOPOM CTaTUCTHUKH C MOMEHTa T'€Hepa-
UM TIEPBOM 3asIBKU

SIMUL_STAT_COUT_ONNTH TO K€, HO CO COOPOM CTaTUCTHUKH C MOMEHTa T'€Hepa-
muu N-i 3a9BKU

SIMUL_STAT _COUT_ONTM TO XK€, HO CO COOPOM CTaTHUCTHKHU C 33JJaHHOTO MOMEH-
Ta MOJICIIBHOTO BPEMEHH

SIMUL_STAT_FILE MOJICIMPOBAHNE C BBbIJaued CTAaTUCTHUKU B (pailn c 3a-

MyCKOM cOOpa CTaTUCTUKHU C Hayaja MOJEITUPOBAHUS U
OCTaHOBOM I10 YUCITY CTEHEpHUPOBAHHBIX 3a5BOK

SIMUL_STAT_FILE_ON1ST TO K€, HO CO COOpPOM CTaTUCTHUKH C MOMEHTA T€Hepa-
LIUN [IEPBOM 3aBKH

SIMUL_STAT_FILE_ONNTH TO K€, HO CO COOpPOM CTaTUCTHKH C MOMEHTa T€Hepa-
mun N-1 3as9BKH

SIMUL_STAT_FILE_ONTM TO XK€, HO CO COOPOM CTAaTHCTHKHU C 3aJJaHHOTO MOMEH-

Ta MOJCJIBHOI'O BpEMCHU

3aroyjoBKu IMPUBCACHHBIX MAaKPOCOB NMCIOT BHU/:

SIMUL_ STAT COUT (whenend, param)

SIMUL STAT COUT_ON1ST (whenend, param)
SIMUL_ STAT COUT_ONNTH(n, whenend, param)

SIMUL_ STAT COUT_ONTM(tm, whenend, param)
SIMUL STAT FILE(F, fwrmode, whenend, param)

SIMUL STAT FILE ON1ST(F, fwrmode, whenend, param)
SIMUL STAT FILE ONNTH(n, F, fwrmode, whenend, param)
SIMUL STAT FILE ONTM(tm, F, fwrmode, whenend, param)

rae whenend — cioco6 3aBepiieHUs] MOASIUPOBAHUS (BO3ZMOMXKHBIE
3HadyeHus: duration — Mo BpeMeHH MOJIeTUPOBaHus; reqissued — 1Mo yuc-
JIy CTEHEPUPOBAHHBIX 3asIBOK; reqprocessed — mo uncity oOpaboTaHHBIX
3asBOK; reqlost — mo 4uMCiIy MOTEpSHHBIX 3asBOK); param — MapaMmeTp
JUTUTEIIBHOCTH MOJICTTUPOBAHKS, €r0 UHTEPIPETALNS 3aBUCUT OT 3HAYe-
Hus whenend (Hanpumep, mpu whenend = duration param — AIUTENb-
HOCTh IMKJIa MOJICJIMPOBAHUS B €IMHUIIAX MOJEILHOIO BPEMEHH, a TIPU
whenend = reglost param — Homep moceHel TOTePSHHOM 3asABKH); N —
HOMED 3asBKH, NMPU IeHEpallud KOTOPOH HauyuMHaeTcs cOOp CTaTUCTHUYE-
CKHMX JaHHBIX; M — MOMEHT MOJEIIBHOTO BPEMEHH, C KOTOPOro HaUMHa-
eTcsi cOOp CTaTUCTUYECKUX JaHHBIX; F — MoHOE Wi COKpareHHOEe UMS
daitita U1 XpaHEHHUs CTATUCTUYECKUX JAaHHBIX; fwrmode — pexxum 00-
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HOBJICHHMS (hailyia CTATUCTUKU (3HAYEHHUS: true — CTaTUCTUKA J100aBIISIET-
cs B cymiecTByromuil ¢aiin; false — cogepxumoe (aiina 3ameHseTcs: Ha
HOBOE).

[IpuBenem mnpuMepbl UCHOJIB30BAHMSI PACCMOTPEHHBIX MaKpOCOB
MOJIEJTUPOBAHMUSL.

[Ipumep 1. MopenupoBanue co cCOOpOM CTaTUCTUKM C Hayajia
IIMKJIa MOJICJIMPOBAHUS C 3aMUChI0 CTATUCTUKH B (haitn "qchart.stt" B Te-
KyIIEM KaTajore ¢ 3aMeHOW (paiijla CTaTUCTHKH, 3aBEPIICHUE IO YHUCITY
CreHEpHUPOBAHHBIX 3asBOK (1X yucio 400):

SIMUL STAT FILE("gqchart.stt", false, regissued, 400)

[Ipumep 2. MonenupoBaHue co cOOpPOM CTATUCTUKH C MOMEHTA
BpemeHu 3000 ¢ BBIBOIOM CTaTUCTHKM HA 3KPaH C 3aBEPLUICHHEM B MO-
MeHT norepu 200 3as1BOK:

SIMUL STAT COUT ONTM (3000, reqlost, 200)

[Ipumep 3. MonenupoBanue co cOOPOM CTAaTUCTUKH C MOMEHTA
reHepannu 200-i1 3asBKM C 3alUChIO CTAaTUCTUKHU B (aitn "qchart.stt" ¢
no0aBjeHMEM B KOHell (pailia U 3aBepIIeHUEM B MOMEHT T'€Hepaluu
600-i1 3a4BKH:

SIMUL STAT FILE ONNTH (200, "gchart.stt", true, reqgissued, 600)

Hwxe npencrtaBieH JUCTHHT MPOEKTa MOJACIHPOBAHUS CUCTEMBI
MacCOBOI'0 OOCITY>KHBaHUs, ONPEACIICHHON BapUaHTOM 3aJIaHuUs.

// cTaHpapTHEE BaroOJIOBKM
#include "QChartStdHdr.h"

// BaroloBxM MNONIBLBOBaTEJNsS
using namespace QChart;
// cospmaHMe BJIeMEHTOE Q-CXeMsl

// TeHepaToOpH
CRegGenerator<CNonRndNumGenerator<1l> > MXG('"Selector unit generator", false);
CRegGenerator<CExpRndNumGenerator<l2> > MSG1 ("Message generator 1");

CRegGenerator<CExpRndNumGenerator<1l2> > MSG2 ("Message generator 2
CRegGenerator<CExpRndNumGenerator<1l2> > MSG3 ("Message generator 3'
CRegGenerator<CExpRndNumGenerator<1l2> > MSG4 ("Message generator 4
CRegGenerator<CExpRndNumGenerator<1l2> > MSGS5 ("Message generator 5

// xauams



CDevice<CNonRndNumGenerator<2>
CDevice<CNonRndNumGenerator<1l>
CDevice<CNonRndNumGenerator<1l>
CDevice<CNonRndNumGenerator<1l>
CDevice<CNonRndNumGenerator<1l>
CDevice<CNonRndNumGenerator<1l>
CDevice<CNonRndNumGenerator<2>
CDevice<CNonRndNumGenerator<2>
CDevice<CNonRndNumGenerator<2>
CDevice<CNonRndNumGenerator<2>
CDevice<CNonRndNumGenerator<2>

// ouepenmn

CLimitedQueue<CFIFODiscipline>
CLimitedQueue<CFIFODiscipline>
CLimitedQueue<CFIFODiscipline>
CLimitedQueue<CFIFODiscipline>
CLimitedQueue<CFIFODiscipline>
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RG ("Buffering
MXBUF1 ("Queue
MXBUF2 ("Queue
MXBUF3 ("Queue
MXBUF4 ("Queue
MXBUFS5 ("Queue
MXDEL1 ("Queue
MXDEL2 ("Queue
MXDEL3 ("Queue
MXDEL4 ("Queue
MXDELS ("Queue

VVVVVVVVVVYV

BUF1 ("Queue
BUF2 ("Queue
BUF3 ("Queue
BUF4 ("Queue
BUFS5 ("Queue

1,
2",
3",
an,
5,

register") ;

selector
selector
selector
selector
selector

adWNhNROB_WDNDR

10);
10);
10);
10);
10);

selector", false) ;
selector", false) ;
selector",false);
selector", false) ;
selector", false) ;

delay", false) ;
delay", false) ;
delay", false) ;
delay", false) ;
delay", false) ;

CLimi tedQueue<CFIFODiscipline> TMPBUF ("Selector unit temporary queue", 1, false);

// xnanass

CGate KBUF1 ("Queue
CGate KBUF2 ("Queue
CGate KBUF3("Queue
CGate KBUF4 ("Queue
CGate KBUFS ("Queue
CGate KLOST1 ("Lost
CGate KLOST2 ("Lost
CGate KLOST3("Lost
CGate KLOST4 ("Lost
CGate KLOSTS5 ("Lost
CGate
CGate
CGate
CGate

select
select
select
select
select
messages
messages
messages
messages
messages

(S0 S VVRN VI

// byHKuMs1 permcTpauMy Q-CXeMs

{
// permucTpauusi 3JIEMEHTOB B
REG_ELEM (MSG1) ;
REG_ELEM (MSG2) ;
REG_ELEM (MSG3) ;
REG_ELEM (MSG4) ;
REG_ELEM (MSG5) ;
REG_ELEM (MXG) ;
REG_ELEM (RG) ;
REG_ELEM (BUF1) ;
REG_ELEM (BUF2) ;
REG_ELEM (BUF3) ;
REG_ELEM (BUF4) ;
REG_ELEM (BUF5) ;
REG_ELEM (KBUF1) ;
REG_ELEM (KBUF2) ;
REG_ELEM (KBUF3) ;
REG_ELEM (KBUF4) ;
REG_ELEM (KBUF5) ;
REG_ELEM (KLOST1) ;
REG_ELEM (KLOST2) ;
REG_ELEM (KLOST3) ;
REG_ELEM (KLOST4) ;
REG_ELEM(KLOST5);
REG_ELEM (KMXON) ;
REG_ELEM (KMXOFF) ;

gate") ;
gate");
gate");
gate");
gate");
gate
gate
gate
gate
gate
KMXON ("Selector unit start
KMXOFF ("Selector unit stop
KSTART ("Selector unit extra start gate");

KSTOP ("Selector unit extra stop gate" ,NANDCtrlFunc) ;

’

gate") ;

n MOOeNMpOBaHUS

Q-cxeme

gate" ,NANDCtrlFunc) ;
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REG_ELEM (MXBUF1) ;
REG_ELEM (MXBUF2) ;
REG_ELEM (MXBUF3) ;
REG_ELEM (MXBUF4) ;
REG_ELEM (MXBUF5) ;
REG_ELEM (MXDEL1) ;
REG_ELEM (MXDEL2) ;
REG_ELEM (MXDEL3) ;
REG_ELEM (MXDEL4) ;
REG_ELEM (MXDELS) ;
REG_ELEM (KSTART) ;
REG_ELEM (KSTOP) ;
REG_ELEM (TMPBUF) ;

// perucTpauusi cesizemn

// wmHOOPMAIMOHHEE CBSISU
REG_ILINK (MSG1,BUF1) ;
REG_ILINK (MSG1,KLOST1) ;
REG_ILINK (BUF1,KBUF1) ;
REG_ILINK (KBUF1,RG) ;
REG_ILINK (MSG2,BUF2) ;
REG_ILINK (MSG2,KLOST2) ;
REG_ILINK (BUF2,KBUF2) ;
REG_ILINK (KBUF2,RG) ;
REG_ILINK (MSG3,BUF3) ;
REG_ILINK (MSG3,KLOST3) ;
REG_ILINK (BUF3,KBUF3) ;
REG_ILINK (KBUF3,RG) ;
REG_ILINK (MSG4 ,BUF4) ;
REG_ILINK (MSG4,KLOST4) ;
REG_ILINK (BUF4,KBUF4) ;
REG_ILINK (KBUF4,RG) ;
REG_ILINK (MSG5,BUF5) ;
REG_ILINK (MSG5,KLOSTS5) ;
REG_ILINK (BUF5,KBUF5) ;
REG_ILINK (KBUF5,RG) ;
REG_ILINK (MXG, KMXON) ;
REG_ILINK (MXG,KMXOFF) ;
REG_ILINK (KMXON, TMPBUF) ;
REG_ILINK (TMPBUF,KSTOP) ;
REG_ILINK (TMPBUF,KSTART) ;
REG_ILINK (KSTART ,MXBUF1) ;
REG_ILINK (MXBUF1,MXDEL1) ;
REG_ILINK (MXDEL1,MXBUF2) ;
REG_ILINK (MXBUF2,MXDEL2) ;
REG_ILINK (MXDEL2 ,MXBUF3) ;
REG_ILINK (MXBUF3,MXDEL3) ;
REG_ILINK (MXDEL3,MXBUF4) ;
REG_ILINK (MXBUF4 ,MXDEL4) ;
REG_ILINK (MXDEL4 ,MXBUF5) ;
REG_ILINK (MXBUF5,MXDELS) ;

// ynpaensuomme cBsiSU

REG_CLINK (BUF1,KLOST1) ;
REG_CLINK (BUF2,KLOST2) ;
REG_CLINK (BUF3,KLOST3) ;
REG_CLINK (BUF4,KLOST4) ;
REG_CLINK (BUF5,KLOSTS) ;
REG_CLINK EX (MXBUF1,KBUF1,busy) ;
REG_CLINK EX (MXBUF2,KBUF2,busy) ;
REG_CLINK_ EX (MXBUF3,KBUF3,busy) ;
REG_CLINK_EX (MXBUF4 ,KBUF4 ,busy) ;
REG_CLINK_EX (MXBUFS,KBUFS,busy) ;
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REG_CLINK EX (RG,KBUF1,empty) ;
REG_CLINK EX (RG,KBUF2,empty) ;
REG_CLINK EX (RG,KBUF3,empty) ;
REG_CLINK EX (RG,KBUF4,empty) ;
REG_CLINK EX (RG,KBUF5,empty) ;
REG_CLINK EX (BUF1,KMXON,empty) ;
REG_CLINK EX (BUF2,KMXON,empty) ;
REG_CLINK EX (BUF3,KMXON,empty) ;
REG_CLINK EX (BUF4,KMXON,empty) ;
REG_CLINK EX (BUF5,KMXON,empty) ;
REG_CLINK EX (BUF1,KMXOFF,empty) ;
REG_CLINK EX (BUF2,KMXOFF,empty) ;
REG_CLINK EX (BUF3,KMXOFF,empty) ;
REG_CLINK EX (BUF4,KMXOFF,empty) ;
REG_CLINK EX (BUF5,KMXOFF,empty) ;
REG_CLINK EX (MXBUF1,KSTART,empty) ;
REG_CLINK EX (MXBUF2,KSTART,empty) ;
REG_CLINK EX (MXBUF3,KSTART,empty) ;
REG_CLINK EX (MXBUF4,KSTART,empty) ;
REG_CLINK EX (MXBUF5,KSTART,empty) ;
REG CLINK EX (MXDEL1,KSTART,empty) ;
REG CLINK EX (MXDEL2,KSTART,empty) ;
REG CLINK EX (MXDEL3,KSTART,empty) ;
REG CLINK EX (MXDEL4,KSTART,empty) ;
REG CLINK EX (MXDEL5,KSTART,empty) ;
REG CLINK EX (MXBUF1,KSTOP,empty) ;
REG CLINK EX (MXBUF2,KSTOP,empty) ;
REG_CLINK EX (MXBUF3,KSTOP,empty) ;
REG_CLINK EX (MXBUF4,KSTOP,empty) ;
REG_CLINK EX (MXBUFS5,KSTOP,empty) ;
REG_CLINK EX (MXDEL1,KSTOP,empty) ;
REG_CLINK EX (MXDEL2,KSTOP,empty) ;
REG_CLINK EX (MXDEL3,KSTOP,empty) ;
REG_CLINK EX (MXDEL4,KSTOP,empty) ;
REG_CLINK EX (MXDELS5,KSTOP,empty) ;

// BapaHme napaMeTpPOB MOMENMPOBAHMSI M BanyCcK NpoLecca MOIeVPOBaHMS
const char * comment = "Communication unit model";
SIMUL STAT FILE("results.stt", true, duration, 100000, comment);

B npuBeeHHOM NPOEKTE IJIMHBI OUEPENEH U ITapaMeTPbl TeHepa-
TOPOB, IMUTHUPYIOIINX MOTOKH MAaKeTOB Ha Bxomax moxayis KC, B3sTbl
ycinoBHO. Yepes NANDCtrlFunc o0o3nauena ¢GyHKIMS 0O0bEIUHEHUS
CUTHaJIOB ynpasieHus kinananamu no M-HE. 3aronoBok pyHkiuu peru-
cTpauu Q-CXeMbl U MOJIEIMPOBAHUS HE MOKA3aH, MOCKOJIbKY OH 3aBU-
CUT OT BHJa MOAEIUPYIOIIEro npuioxenus. Hanpumep, B ciiyyae KOH-
COJIBHOTO TIPUJIOKEHMS 9TO OyaeT (yHKIUS main, a B CiIydae MpUIoxKe-
Hug Windows — 00paOOTYMK COOBITHSI KHOIKH MyCKa MOJEIUPOBAHUS B
rpaduyeckom okHe [1C.

Ha pucynke 7 moka3aH BHEIIHUN BUJ ITABHOT'O OKHA pa3padoTaH-
Hoi I1C c 3arpyxenHoin Q-cxemoit Mmogenupyemoro moayis KC.
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Pucynok 7. BHemHuil Buj riiaBHOro okHa paspadotannoii [1C
¢ 3arpyxeHHou Q-cxemoit mogenupyemoro moaynst KC

B pa3paboTtanHOil cucTeMe KaxKIbIi 3JE€MEHT MOJIEIN pacroJjara-
eTcsi B CBOEH sueiike rpaduyeckoid popmbl auzaiiHepa Q-cxeM. 3anaTh
napaMeTpsbl AJIEMEHTAa MOXKHO Ha)KaTUEM KJaBUIIM Enter mnu memykom
PaBOW KHOMKH MBIIIN HA 3TOM 3JieMeHTe. [Ipr 3TOM mosiBisieTcst HOBOE
OKHO HACTPOWKH. Ero BHEIIHWK BUJ 3aBUCUT OT THUIIA 3JeMeHTa. /(i
TEeHEPATOPOB 3asIBOK U KAHAJIOB OHO, K MPUMEPY, OyJeT TaKUM, Kak IO-
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Pucynok 8. OkHO HAaCTpOWKH MapaMeTPOB TeHepaTopa 3asiBOK / KaHajla
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BosBpamasice k rimaBHomy okny IIC (pucyHok 7), ciemyer orme-
TUTh, YTO BCE JEWUCTBMS, OTHOCAIIMECS K pabdore c daimamu Q-cxem
ceenennsl B MeHIO CHART, B meHto PROJECT coaepxarcs onmuu npo-
CKTUPOBaHMsI, TPOBEPKU U HACTPOUKH Mozenu, B MeHI0 SETTING — on-
uuu HacTpoviku [1C u monenmupoBanusi.

TakuM 00pa3oM, MbI TO3TATHO PACCMOTPEIIU MPOIECC Pa3pabOTKU
MOJYJIbHOM TPOTPAaMMHOM CHUCTEMBI MMMTAIMOHHOTO MOJCIMPOBAHUS
CHUCTEMBbI MAacCOBOT0 OOCITY»KMBAHHUS C UCIOJIb30BAHUEM OOBEKTHOU Je-
komno3unuu. Crenyer oTMeTuTh, 4TO paszpaboranHas IIC mo3Bosser
paboTaTh HE TOJIBKO C JJAHHOW KOHKPETHOM (QQ-cxemoii, a ¢ kiaccom Q-
CXEM, U4TO TMO3BOJISIET MPOBOAUTH IKCIEPUMEHTHI C PA3TUYHBIMU Bapu-
QHTaMU TMOCTPOCHUS MUMHUTALIMOHHON MOJIEIU, UCCIEAYS] T€ WIM HUHbBIC
XapaKTEPUCTUKHU CUCTEMBI.

S. BapuaHThl 3a1aHuil
Bapuant 1. Mogens nmojcuctemMbl BBO/Ia-BhIBOAA.

B moacucreme BBOJIa-BBIBOAA HMMEETCS IIECTh HAKONUTENEH Ha
marHuTHbIX quckax (HM/I) u nBa cenextopubix kaHana (CK). 3ampocsl
Ha oOMeH mHpopmanueit ¢ HMJ] pacrnipenenens! no 3akoHy Ilyaccona,
00CITy’)KMBaHHE KaXXJIOTO 3ampoca OINpeAessieTcsl Ha4aJlbHOW IporpaM-
MOl u3 Tpex KoMan[. IlepBas komaHga oOecrnieunBaeT MOABOA TOJOBOK
3a Bpems t;, BTopas — HaxoxaeHue TpeOyemMoit 3anucu Ha M/ 3a Bpemst
t,, TpeThsl — CUMTHIBAHUE WK 3amUCh MHPopmaru Ha M/J] 3a Bpems 1.

[Ipr mocTyruieHnu 3ampoca KaHajl MTHOBEHHO IEPENAET IEPBYIO
koMaHay Hyx)kHomy HMJI u oTcoenunsiercs, a BeiOpannsii HM ]I Oyaet
B CpeaHEM 3a Bpems tj=15 Mc BBINIONHATH NEPBYIO KomaHy. Ecnu He-
ckosbk0O HMJI 0mHOBPEMEHHO BBITIOJIHWIM TIEPBYI0 KOMAaHy, TO Jajlb-
Helee obcnyxuBanue ocyuiectsisercs HMJ[ ¢ BeiciMM mpuopuTe-
toM. [lociie BoimonHenus: nepBoi komaH bl CK coemuHsieTcst ¢ Hy)KHbIM
HM/I u paGoTtaeT ¢ HUM BMecTe B TeueHue BpeMeHu t, u t3, mocie yero
KaHaJ oTcoeauHseTcs oT obcmyxuBanuss HMJ] u roTOB K BBIIIOJHEHUIO
caenyrouiero 3amnpoca. Cpegnee 3HaueHue tr+t; pasao 200 mc.

Bri6op nomepa CK, koTopsiii cBskeTcs ¢ Hy:kHbiM HMJI, onpese-
JSIeTCA HAJU4YMEeM CBOOOJHOTO B JaHHBIM MOMEHT kaHajna. Eciau cBo-
OOJHBIMU OKaXXYTCS JBa KaHaja cpasy, TO MPEANOUYTCHUE OTIAeTCs Tep-
BoMy. Eciu 00a xanana 3aHsaThI, TO ¢Bs3b ¢ HMJI ocyrecTBisiercs de-
pe3 KaHajl, OCBOOOIMBIITUICS MIEPBBIM. ITO KacaeTcsl 00CTy)KMBaHHS Kak
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NEePBOM KOMaHJIbl, TAK U JIByX OCTABIIMXCA. 3aMpOChl HA OOMEH MOCTY-
naroT B cpeanem yepes 10 mc.

CmonenupoBaTh pabOTy MOJACUCTEMBI BBOJA-BbIBOAA Jyisi N 3ampo-
coB. Onpenenuth 3arpy3ky kanaioB u HMJI u cpegnee Bpemsi oOciy-
YKHUBaHUSI 3aIpoca.

BapwuanT 2. Mozenb npor3BOACTBEHHOTO 11eXa.

B npousBojacTBEHHOM Iiexe padOTalT TPU OJAMHAKOBBIX CTaHKA.
Bo Bcex cTankax UCIOIb3YeTCs JeTallb, KOTOpasi BpeMsi OT BPEMEHU Bbl-
XoauT u3 cTposi. Kak TOIbKO JeTanb OTKa3bIBAE€T, COOTBETCTBYIOIIMI
CTAHOK HEOOXOJAMMO BBIKJIIOUUTE. OTKA3aBIIYIO JIeTallb BHIHUMAIOT U Ha
€€ MECTO CTaBAT UCHPABHYIO 3allaCHYIO JIETAIb CPa3y K€ WU KaK TOJIb-
KO 9TO CTaHET BO3MOXKHBIM, U CTAHOK BHOBb BKJIIOUYalOT. HeucrnpaBHbie
JIeTajad PEMOHTHUPYIOT U TIOCJIe PEMOHTA UCTIOJIb3YIOT CHOBA.

Bpems paboThl geTaiu pacnpeiesieHo Mo HOPMaJIbHOMY 3aKOHY CO
cpenauM 350 4yacoB U cTaHIAPTHBIM OTKJIIOHEHHEM 70 dacoB. CheM OT-
Ka3aBIlled JeTaJIM CO CTaHKa 3aHUMaeT 4 yaca. BpeMsi yCTaHOBKHM HOBOM
J€TAJIN COCTaBJISIET 6 yacoB. Bpemsi peMOHTa HEMCIPaBHOM JI€Talu pac-
MPEJICJICHO 10 HOPMaJbHOMY 3aKOHY CO CPEIHUM WU CTaHJIAPTHBIM OT-
KJIOHEHHEM COOTBETCTBEHHO 8 yacoB u (.5 4acos.

PemoHTOM OTKa3aBIIMX JeTajiel 3aHMMaeTcsl MexaHuk. B ero 00s-
3aHHOCTH BXOJUT TaKK€ PEMOHT HEKOTOPBIX NPYIUX JETajleH, MOCTY-
NAIIUX U3 JPYroro 1uexa. ITH APYTye AETal MOCTYMAKT MO 3aKOHY
IlyaccoHa co cpelHMM HHTEPBAJIOM MEXAY NOCTYIUIEHUSAMHU 9 4YacoB.
Bpems nx pemonTa coctapisier 8144 yaca. OHu uMEIOT 00siee BHICOKUI
OPUOPUTET MPU PEMOHTE, YEM HEUCHPABHBIEC AECTATHU, UCIOJIb3YEMbBIEC B
paccMaTpUBAaEMBbIX CTaHKax. Bce Tpu cTaHka HE 3aBUCAT JIPYT OT Apyra
3a UCKJIIOUEHHUEM Ipoliecca pacrpenaenenus aeraieid. MerTcss ToabKo
JIBE 3aI1aCHBIE JAETaIH.

CmopnenupoBaTh padoTy 1iexa B TeueHue N jer, paccmarpusas 40-
4acoByr0 pabouyro Henento. OnpenenuTb CTENeHb 3arpy3Ku CTaHKOB U
MeXaHuKa. HalTu CpeaHror 4aCOBYKO CTOMMOCTb CHUCTEMbBI KaK CYMMY
CTOMMOCTH MPOCTOSI CTAHKOB U CTOMMOCTH OKHJIaHUSI PEMOHTA APYTUMHU
neransiMu. CuuTaTh, YTO CTOUMOCThH IPOCTOSI CTaHKA COCTAaBIISIET 25
J0JUTapOB B 4ac, a CTOMMOCTb OXHWJIAHUSI PEMOHTA IPYTHUMHU JACTaIsIMU
paBHa 5 mouiapaM B 4ac JUTA KaKJIOW JIETalu.
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BapwuanTt 3. Mojenb JIOKaJIbHOM CETH.

B nokanbHoM cetn OBM nnuHa MOHOKaHana paBHa 2.5 kM. Kax-
JIbIi aDOHEHT Yepe3 CBOM aJlanTep MOXKET MOJAKIIOYUTHCS K MOHOKaHAITy
U1 Tiepenadyd UHGOPMAIIMOHHOTO Kajapa JIIoOOMYy JpyromMy aOOHEHTY.
CxopocTh pacrnpocTpaHeHHsi curHajia B MmoHokaHaie 250 m/mkc. Cko-
pPOCTb Tiepesiaun curHajgoB B MoHokaHan 10 Mowut/c. K cetn nmoakiroue-
HO 6 a00oHEHTOB C paccrossiHreM mexay Humu 500 m. Inuna uHdopma-
IIMOHHOTO Kajpa mnoctossHHa U paBHa 1000 Out. Harpyska oT kaxkmoro
abonenta 600 kaap/c U paBHOMEPHO paCHpPENETACTCS MEXAY OTIEIb-
HbIMU a0OHEHTaMHU.

AOOHEHTBI MEepeatoT JaHHbIC B KaHAI 10 UCTEUCHUU HEKOTOPOTO
BPEMEHU TIOCJIe OKOHYAHUS mepeaad Apyrux aOOHEHTOB, BpeMs OXKHa-
HUSI CIy4ailHO W pacmlpeiesieHo paBHOMepHO Ha uHTepBasie 0—20 mkc. B
Cllyyae OJHOBPEMEHHOM Mepedadyd B KaHaj KaJpoB OT JABYX WU Oosee
a0OHEHTOB MPOUCXOJUT "CTOJKHOBEHHUE" KAJAPOB U B KaIpax BOZHUKAIOT
OIMOKU (MCKaKEHUs). AJlanTep — MPUEMHHUK MTPOBEPSET NPABUIBHOCTh
Ka)XJI0T0 MPUHSTOIO Kajpa U MOChUIAET aJanTepy — NepeaTuyruKy Mo/I-
TBEPIKJEHUE TOTO, YTO MPUHSITHIA KaJp HE UCKAMXKEH.

Kaap nonreepxkaenust umeer nnuHy 100 OMT U OTHOCUTENBHBIN
OPUOPUTET MPU BbIJaYE B MOHOKaHAJ repes UHPOPMAIMOHHBIMU Ka/Jl-
pamMu. Apantep — MEPEeNaTYUK OXKHUIAET MOATBEPKIACHUS B TECUCHUE
BPEMEHHU Mepe/laur U pacpoCcTpaHeHHs] HH(HOPMALIMOHHOTO Kapa IITI0C
40 mxc. OmmbOka B Kaape MOATBEPKACHUS MPUBOIUT K €ro IMoTepe.
Crnenyromuii Kaap OT KaXJI0ro aOOHEHTa HE MOXKET OBITh Iepe/laH B
MOHOKaHaJl A0 T€X IMOp, NOKAa HE MPUAET NOATBEPKICHUE HA paHee Iie-
pPEIaHHBIM KAaJAp WIM MOKA HE HCTEYET JOMYCTUMOE BPEMS OXHUIAHUS
MOJIyYEHHSI MOATBEPKACHUA. [[OBTOPHBIX MOMBITOK IE€peNadyd HEMOM-
TBEPKICHHBIX KAaJAPOB HE MPOU3BOJMUTCA M TAKUE KAAPbl CUHUTAIOTCS
YTEPSHHBIMU.

CmonenmupoBate nepenady N kaapoB B cetu. OnpenenuTts A0
NOTEePh KaJpOB U KOIPPUIUEHT HCIOJb30BAHUS MOHOKAHaJa, BBHIYMC-
JSIEMBIM KaK OTHOIICHHE YHUCJIa yAA4HO NEPEJAHHBIX KaJAPOB K YHCIY
KaJpOB, KOTOPbIE MOIJIM Obl OBITH TIEPEJaHbl 32 pacCMAaTPUBAEMBbIN MH-
TE€pBaJI BPEMEHH.
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Bapuant 4. Mojenb cripaBo4HO-UH(OPMALIMOHHON CUCTEMBI.

ABTOMaTHU3UPOBAHHAS CIPABOYHO-UH(OPMAIIMOHHASI CUCTEMA CO-
JEPKUT 3 TepMUHAA, TIpolieccop, ocHOBHYIO namsTh (OIl) u nBa HaKo-
nurtesis Ha MarHuTHBIX auckax (HM/I). UMeetcst maTh TUIIOB 3alpoOCOB,
KOTOpBIE, KaK M OTBEThl HA HUX, MOCTYNAaKOT HAa TEpMUHAIBI 1, 2 u 3.
Tepmunansl 1 1 2 0oOpabaTbiBalOT COOOIIECHUS, OTHOCSIIUECS K MEPBHIM
YETBIPEM THUIIAM 3alPOCOB, & TEPMUHAN 3 — COOOLIEHHUSA, OTHOCSIIINECS
K 3ampocaM IISITOTO THUIIA. 3ampochl TUIOB 1, 2 M 5 XapakTepu3yrTCs
PaBHOMEPHBIM PACHPEICIICHUEM HHTEPBAIOB MEXKIY MOMEHTAMH I10-
crymienns: 1 — 600+10 ¢; 2 — 720+20 c¢; 5 — 660+30 c, a 3anpocs! 3
U 4 SBIAIOTCS MyaCCOHOBCKUMU CO CPEITHUMHU 3HAYEHUSIMU UHTEPBAJIOB:
3 — 480 ¢; 4 — 540 c. 3anpocsr uepe3 Ol 1 mporeccoB 3aMMCHIBAIOTCS
B HM/I 1 3a cpennee Bpems 20 c.

CymectByeT 5 NpUKIAIHBIX Iporpamm, xpansmuxcs B HM/I 2,
KaXKJ1as U3 KOTOPbhIX 00padaThIiBaeT COOOIIEHUS, OTHOCSIIIUECS K 3aMpO-
cy onpeaeneHHoro tuna. [Ipu moctymnennu B OII 3anpoca ¢ HM/] 1
oOpabaTbIBarolas 3TOT 3anpoc nporpamma 3arpyxaercst B OIl, rae ox-
HOBPEMEHHO MOTYT HaXOAUTHCA 0 5 COOOIIEHH, MPOUUTAHHBIX C TEP-
MUHAJIOB, U 710 8 coobmienuid, nmpountanHeix ¢ HMJ[ 1. IIpoueccop B
KaKJIbIi MOMEHT BPEMEHHU MOKET 00pabaThiBaTh TOJIBKO OJTHO COOOIIIe-
HUE.

[Iporecc 0OpabOTKK 3aMpOCOB B CUCTEME BKIIIOYAET CJEAYIOIIHE
sTanbl: 1) GopMupoBaHre U Tepenayda 3amnpoca ¢ TePMHUHANIA U 3aMKCh
ero B HM/I 1; 2) cuuteiBanue 3anpoca uz HMJI 1 B OII; 3) 3arpy3ka B
OIl ¢ HMJI 2 mnpukmagHod mnporpamMMbl U TOUCK HWH(OpMaluu;
4) yrenne HainenHou wHpopMmaruu B OIl, ee 00paboTka M BBIBOJ CO-
obmenus u3 OIl Ha Tepmunan. CymmapHoe BpeMst 00pabOTKH 3ampoca B
cpenneM coctapisieT 60 c. Cpennee Bpems 3anucu B HMJ[ 1 — 20 c,
sanucu ¢ HMJL 1 B OII — 10 c; Bpems mouncka nagpopmaruu 3015 c.

CmopnenupoBaTh paboTy cucteMbl B TedueHue N yacoB. Ompene-
JIUTh 3arpy3KH YCTPOMCTB, CPEIHHE BPEMEHA OXKUJAHHS OTBETA Ha 3a-
poc, MapaMeTphl ouepeieit COOOIIECHUH.

Bapuant 5. Mogenbs ropoJckoro rapaxa.
B ropose umeercs rapax, B KOTOPOM ITPOU3BOJAT pabOThI MO yXO-

1y ¥ PEMOHTY TPaHCIOPTHHBIX CpeaCTB. ['0po HEOOIBIIIONH, TTO3ATOMY Ta-
paxk o0OpyJOBaH TOJBKO OJHOW CMOTPOBOH sIMOM M B HEM paboTaer
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TOJIBKO OJJMH MEXaHUK. Bce ropojickue TpaHCIOPTHBIE CpeNCcTBa 00s13a-
HbI PETYJISPHO MPEOBIBaTh B rapax sl NPOPUIAKTHYECKOTO OCMOTpA.
Yucno apToMoOMIIel, MpeObIBAIONINUX KaXK/bIH JI€Hb 1O TPauKy OCMOT-
pa, pacupeeseH0 paBHOMEPHO OT JBYX J0 4YeTbIpex. Bpems oOcmyxu-
BaHMS KAXKJIOM MAllIMHbI PABHOMEPHO PaCIPEEICHO B MHTEpBaie OT 1.5
10 2.5 4yacoB. MalvHbl, HapaBJIEHHBIE HA OCMOTP B JAHHBIA JE€Hb, OC-
TaBIJIAIOT B Tapake J0 Hayana Kaxzaoro pabouero nHdA. ['apaxk OTKpBIT
ceMb JHeH B HeAeno. MexaHnuk padoTaet 8 4acoB B JieHb 0€3 IepephiBa.

I'opox mbITaeTr moanepKUBaTh TAKXKE IMOJHBIA MAPK MOJIUIEUCKUAX
MamuH. TpeOyercsi, 4ToObl MOJUIEHCKUE MaIlIMHbI MOXHO OBLIO HC-
noJyib30BaTh 24 yaca B cyTku. Kak TOJIbKO ¢ KaKOW-IMOO MAlIMHOW YTO-
TO CIy4aeTcsl, €€ HEMEJICHHO JIOCTaBJIIOT B Trapa)k IJisi pEMOHTAa BHE
rpaduka. Jlaxxe eciu Ha MPOPUIAKTUYECKOM OCMOTPE B ATO BPEMS CTO-
UT Jpyras MalluHa, BHOBb MPHUOBIBIICH MOJIUIIEHCKON MalluHE pa3pe-
[IA€TCS 3aHAThH CMOTPOBYIO SIMy, U €€ PEMOHT HauuMHaeTcs 0e3 3a1epx-
k. TeM He MeHee MOJULeCcKas MalllMHa, HYKIalonasics BO BHEILJIAHO-
BOM PEMOHTE, HE MOXET BBITECHUTD JAPYTYIO MOJIUIEUCKYIO MAIIUHY.

Pacnpenenenue BpeMEHM MEXAY MOCTYIUICHUEM MOJMUIEHCKUX
MAaIlIMH Ha BHEIUIAHOBBIM PEMOHT SIBIIIETCSI TyaCCOHOBCKUM CO CPEAHUM
nHTEepBaioM 48 dacoB. Eciu rapax 3aKpbIT B MOMEHT UX MOCTYIUICHUS,
MallIMHbI JTOJDKHBI JKIaTh O 8 4acOB yTpa, IMOKa HE HayHeTcs padora.
Bpewms ux o0ciy>kMBaHUs pacipeesieHO SKCIIOHEHIIMAIbHO CO CPEAHUM
2.5 4aca.

CmopaenupoBaTh padoTy rapaxa B Teuenue N quei. OueHuThb pac-
MpeIeJICHUE CIIy4alHOW MEPEMEHHOMN "UMCII0 MOJUIEHCKUX MalllvH, Ha-
XOJISIIIUXCS HA BHEIUIAHOBOM PEMOHTE".

Bapuant 6. Mogenb npo10BOJIbCTBEHHOI'O Mara3uHa.

[Ipo/10BOIBLCTBEHHBIN Mara3uH COCTOUT U3 TPEX MPHJIABKOB U OC-
HOBHOM Kacchl MpH BbIxojie. KpoMe Toro, Ha BbIXOJ/I€ U3 MarasuHa UMe-
eTcs sKcnpecc-kacca. [Tokynarenu npuxoasT B Mara3uH B COOTBETCTBUU
¢ pacnpenenenueM Ilyaccona. CpegHee 3HaueHHME MHTEpBala MpUXoia
coctaBisieT 75 ¢. Boias B mMarasuH, KaXablii MOKyIHaTelb OepeT Kop-
3UHKY U MOKET OOONTH OJIMH WJIM HECKOJIbKO MPUJIABKOB, OTOMpas mpo-
nykTel. Bpemsi, TpeOyemoe myisi o0xoda mpujiaBKa, U YUCIIO TMOKYTIOK,
BBIOpAHHBIX Yy MPUJIABKA, PACIPEICICHbBl PABHOMEPHO B COOTBETCTBUU C
TaOJIUIICH:
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[IpunaBo | BeposTHOCTB Bpewmst 06xo/1a YHucno nokymnok y
K MOKYIIKU IPUJIABKA, C MpUJIABKa, 1IT.
1 0.75 120+60 3+1
2 0.55 150+30 4+1
3 0.82 120+45 ot1

ITocne Toro kak ToBap OTOOpaH, MOKYIATEJIb CTAHOBUTCSI B KOHEI]
odepear K OCHOBHOM kacce. CTost B oduepeau, MOKyNaTellb MOXKET 3aXO0-
TeTh caenath eme 2+1 nokynku. [lokymarenu ¢ TpemMst 1 MEHBIIIUM YHC-
JIOM TIOKYTOK (HE CUUTasi BO3MOXHOU JOMOJIHUTEILHOM MOKYIIKH) MOJIb-
3yIOTCA JKCIIpecc-Kaccor. Bce apyrue mokyrnarend npoxXoAsT 4epes
00bIuHYI0 Kaccy. Eciii y KoHTpoJiepa 3KCHpecc-Kacchl HET paboThI, TO
MOKYMNAaTeNII0 U3 Hayajla OYepeln Y OCHOBHOW KacChl pa3periaeTcs Ie-
peUTH K JKCIpecc-Kacce. BpeMs oOcayKuBaHUSI TOKYIIATeNsl B JIFOOOM
Kacce MpONOPUHUOHATBLHO YUCTY CIICITAHHBIX MOKYIIOK, Ha OJHY MOKYIIKY
yXoauT 3 ¢ npoBepku. [locie ormmarsl MpoyKTOB MOKYIATEb OCTaBIIS-
€T KOP3UHKY U YXOIUT.

[TocTpouThk MOAENB, OMUCHIBAOIIYIO MPOIECC MOKYNOK B MPOJ0-
BOJILCTBEHHOM MarasuHe. [IpoBectu moaenupoBanre N 8-yacoBbIx pa-
Ooouux gHer. OnpenenuTh HaArpy3Ky KaCCUPOB U MAKCUMAJIbHBIE JIJTMHBI
ouepeneil mepen kaccoil. HaliTh HeoOX0auMMoOe KOJUYECTBO KOP3UHOK
st OecriepeOoiiHoN paboThl MarasuHa. Kak m3MeHATCS yka3aHHBIE Xa-
PAaKTEPUCTUKH, €CJIM CPEIHEE 3HAUCHHE MHTEpBaia MPUXO0Ja MOKYyIaTe-
aeit coctaBut T (Tg=30) c ?

Bapuant 7. Mogenb cucTeMbl IPOTUBOBO3AYIIHONW OOOPOHBI.

Cucrema npoTuBoBO3ayIIHON 000poHk! (IIBO) nmeer B cBOEM CO-
CTaB€ YEThIPE PAJUOJIOKAIMOHHBIE CTAHIIMM HABEJICHUS, KaXaas U3 KO-
TOPBIX OOecreurnBaeTCcsl AByMsl ITyCKOBBIMU yCTaHOBKaMU. Kaxknas myc-
KOBasi yCTaHOBKA IMPOU3BOAMUT B CPEIHEM TpPHU BBICTpEIa B MHUHYTY.
CpenHsisi BEpOATHOCTh HNOPAKEHUS LEIU OJHOM BBITYIIEHHOW PaKeTOu
paBHa 0.57. I'myOuna 30HbI 00CTpesia cocTaBysieT 37 KM U ONpeAeIsieTCs
KaK pa3HOCTh MEXY CPEIHEH NaTbHOCTBIO MEepexBaTa U CPeIHEN Jalb-
HOCTBIO TIpEKpalieHus cTpenbObl. ['TyOrMHa 30HBI 0OCTpena oJMHAKOBa
JUTSI BCEX CTaHUMN HaBEJECHUS.

CKOpOCTh HaJIETAIOIINX CAMOJIETOB MPHU YCIOBUU, YTO OHU HE 00-
crpenuBatotcs, — 850 kM/4. CpeHuil TMHEHHBIN UHTEPBAT MEXY ca-
mosieTaMu — 7 kM. OJHY IIeJb MOTYT OOCTpENMBAaTh MyCKOBBIE yCTa-
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HOBKHM He 0oJiee ueM JIByX CTaHIui HaBeneHus. Kaxas myckoBas ycra-
HOBKA 3TUX CTAHIIMM MOpa)aeT Lejb He3aBUCHUMO OT JApYrux. 3a camo-
JIETOM, BJIETEBILIMM B 30HY 00CTpesa, B ClIydae 3aHATOCTH BCEX MYCKO-
BbIX YCTAHOBOK OCYIIECTBJIISIETCS CIEKEHUE C IOMOLIBIO cTaHmii. Ecin
Kakasi-m00 MyCcKOBasi yCTAHOBKA OCBOOOXKIAETCS, TO COOTBETCTBYIOIIAS
CTaHLMS NEpEeAacT CaMOJIET Ha OOCTPEN P YCIOBUH, YTO CAMOJIET €IIIe
HaXOJUTCS B 30HE 00cTperna.

CwmonenupoBath padoty IIBO nipu Hanmere N camoneroB. Omnpene-
JIUTH BEPOATHOCTh MOPAKEHUS EIH, CPEIHEE YUCIIO BEIYIIINX 00CTpeE
MYCKOBBIX YCTaHOBOK. CUMTaTh, YTO HAJIETAIOIINE CaMOJIEThl 00pa3yloT
MyacCCOHOBCKHI MOTOK, a BCE 3aJJaHHbIE WHTEPBAJIbl BPEMEHU MOYMHSI-
I0TCS SKCTIOHECHIIMATLHOMY 3aKOHY.

Bapuant 8. Mojenb 3anpaBoOYHON CTaHITUU.

Ha 3amnpaBouHyr0 CTaHIMIO TPUOBIBAIOT ABTOMAIIWHBI CO CJie-
IYIOIIAM pacripe/ieIEeHUeM BpEMEHU MKy NPUOBITUIMU: MEHbIIe (0 —
0.0; 100 ¢ — 0.25; 200 ¢ — 0.48; 300 ¢ — 0.69; 400 ¢ — 0.81; 500 ¢ —
0.90; 600 ¢ — 1.0. BpeMs oOCay>kMBaHUS MOMUUHSIETCS CICTYIOMIEMY
pacnpenenenuto: menbie 100 ¢ — 0.0; 200 ¢ — 0.06; 300 ¢ — 0.21;
400 ¢ — 0.48; 500 ¢ — 0.77; 600 ¢ — 0.83; 700 ¢ — 1.0. (Yepe3 Tupe
yKazaHa CyMMapHas 4acToTa.) MaiivHa OoCTaHaBIIMBAaeTCs ISl 0OCITy-
YKUBAHUS JIMIIb B TOM CJIy4ae, €CJIM YUCJIO OKUIAIIIUX 00CITyKUBAHUS
aBTOMAILIMH MEHBIIE WIM PAaBHO YMCIY OOCTY)KMBAaE€MbIX MaliuH. Ma-
IIMHBI, KOTOPBIE HE OCTAHABIIMBAIOTCS, YE3KAOT HA JAPYTYHO 3alpPaBOY-
HYIO CTAHIIMIO U, TAKUM 00pa3oM, YMEHBIIAIOT BO3ZMOXHYIO MPUObLIb.

3ampaBoyHas ctadiusa otkpeita ¢ 7.00 1o 19.00. Mammunsl, mocry-
nuiue no3aHee 19.00 ve obcnyxuBaroTcsa. TeM HE MEHEe BCe Malllu-
HBI, MomaBie B odepeanr a0 19.00, momkHbl OBITH 00CTYyXeHBI. [Ipu-
OBLITb C OJTHOM OOCITYKEHHON MalllMHBI COCTaBJISIET B CpeaHeM 1 josiap,
BKJIIOYasi 3apa00TOK CIyXKalllUX W JAPYTrue IMOCTOsSIHHbIE pacxojnbl. Ha
KaKJI0M KOJIOHKE pa00TaeT OJMH CIy)Kalui. 3apab0ToK CIIyKaIluX CO-
CTaByisieT 2.5 qojuiapa B 4ac W BBIIUIAYMBAETCS TOJIBKO 3a 12-yacoBoit
pabouuii 1eHb, TaKE €CJIM OHU 3ajepkuBatoTcs nocie 19.00 nns toro,
YTOOBI 3aKOHYUTH OOCTY>KMBaHWE >KIYIIMX MaliuH. [pyrue mocTosiH-
HBIE PACXOJIbI COCTABIISAIOT 75 IOJIIIApOB B JCHb.

CmMopaenupoBaTh pabOTy 3anpaBOYHON CTaHIMU B TeueHue N JTHEe.
Onpenenuth, CKOIBKO CITYKaIIUX CIEAYET HAHATHh BIAJENbIly CTAHIIHH,
YTOOBI TTOJIYYUTh MaKCUMAJIbHYIO IHEBHYIO TTPUOBLIb.



43

Bapuant 9. Mogenb npou3BocTBa NPOIAYKTA.

HekoTtopeiii nmpou3BOAMMBIN OPOAYKT IIOJNYYaeTCs B PeE3yjbTaTe
COCIMHEHUS JBYX, MATH M Tpex dacTer TunoB A, B u C cooTBeTCTBEH-
HO. Bpemst Mexay MOCTYIUICHUSIMH JTHX YacTe B MECTO COEAMHEHUS
paBHO cooTBeTCTBeHHO: A — 15+5 muH, B — 642 mMun, C — 1043 muH.

Omnepatysi COeIMHEHUs BKIIOYAET CIEAYIONINE TaIIbI:

OO0BeauHUTh OJIHY YacTh A U JBe yactu B. B pesynbraTe nonyya-
etcs nonydadpukar D. TpeOyemoe Bpems 1513 muH.

O6benuuuTh 1o onHou yactu A, B u C. Tlonyuaercs nonydadbpu-
kat E. Tpedbyemoe Bpemst 1813 MuH.

[TpoBeputh D u E Ha cootBercTBHE. Tpedyemoe Bpems 5+2 MuH.

O0benuHuTh nonydadbpuxar D ¢ oanoi yacteio B. Ilomywaercs
nonydadbpukar F. Tpedyemoe Bpemst 1012 mun (3Tam 4 HEe MOXET Ha-
4aThCs, TOKA HE 3aBEPIIIEH dTall 3).

O0benuHuTh nostypadpukarsl F u E. Pesynsrar — G. Tpedyemoe
Bpems 1514 muH.

O6BeauunTh G ¢ oaHOM yacthio B u nByms vactsamu C. Coenune-
HUe 3aBepiieHo. Tpedyemoe Bpems 8+3 MuH.

Kaxaplii U3 MepeyucaeHHbIX 3TAlOB MOXET OBbITh BBINOJHEH O]I-
HUM pabouuM. OJIMH U TOT k€ pabOUYUil MOKET MEPEKII0UaThCs ¢ dTana
Ha ATarl.

[IpomonienupoBaTh MPOU3BOACTBO MPOJYKTA MPH MOCTyIieHHH N
yacTel U onpeeIuTh MUHUMAJIBLHOE YHCIIO0 Pabounx, HE0OX0AMMOE IS
TOTO, YTOOBI M30€KaTh U3JIMIITHEr0 HakorieHus dyactert A, B u (mm) C
B MECTE UX COCAUHEHUSI.

BapuanTt 10. Monenb neperoBopHOro myHKTa.

MeXayropoIHiii TeperoBOPHbIA MYHKT B HEOOJBIIOM TOPOJIKE
UMeeT TpU TellePOHHBIX ammapata Ajia neperoBopoB. IleperoBopsl Obi-
BaIOT JIByX BUJIOB: OOBIUHBIC U CpouHbIe. J[0 Hayanga meperoBOpPoOB K-
eHT oopMJIsieT 3aKa3 Ha pa3roBop B TeueHue 2+1 MuH. OTHOCUTENHHBIM
IPUOPUTET UMEIOT OOPMIISIONINE CPOUHBIA pasroBop. OAWH U3 Teme-
(OHHBIX amMapaToB MCIOJb3YETCS TOJBKO JJIi CPOUYHBIX MEPETOBOPOB.
Ecnu 3aka3aH CpOYHBIM Pa3roBOP, a4 YKA3aHHBIM aIliapar 3aHsT, KIUEHT
BHE Ouepear 3aHHMAeT IEPBBIM OCBOOOAMBINHMIiCS ammapaT. KimeHTsl,



44

3aKa3aBIIME OOBIYHBIE TEPETOBOPHI, CTAHOBATCS B KpaTYaWIIyl0 OYe-
penb.

B cpeanem 3a cytku noctynaer 200 3asiBOK Ha OOBIYHBIE MEPETO-
BOpHI 1 60 — Ha cpouyHbIe NEeperoBopbl. CpeaHss IUTENBHOCTh TIEpe-
TOBOPOB 000MX BHUJOB (C Y4E€TOM BBI30Ba aDOHEHTA B JPYroM TOpoOjE)
cocrarisaeT 7 muH. B 10% cinydaeB BHE 3aBUCMMOCTH OT BUA Pa3roBopa
BBI3BIBAEMBIN a0OHEHT OTCYTCTBYET Ha Mecte. CpenHss JIUTENbHOCTb
BbI30BAa OTCYTCTBYIOIIEr0 a0oHeHTa paBHa 1 MuH. [lo ucrteueHuun >Toro
BPEMEHHU KJIMEHT, 3aKa3aBUINI Pa3roBop, BO3BPAIIAETCS K CTOJY 3aKa30B
U1l IepeoOpMIICHHS 3aKa3a B TeUeHHE | MUH, a 3aTeM MOKHUJIAET Mepe-
roBopHbI TyHKT. IlepeodopmieHue 3akaza Ha APYyroe BpeMsl UMeEET
BBICILIMM IPUOPUTET.

CmMoaenupoBaTh padOTy MEepEeroBOpHOro nyHkra B TeueHue N cy-
TOK. ONpeaenuTh CpeIHee YUCIO OXKHUIAIOIIUX CPOYHOTO U OOBIYHOTO
pPa3roBOpPOB, COOTBETCTBYIOIIME CPEHUE BpEMEHA OKUJIaHUS, CPEIHEE
YUCJIO JII0JIE Ha MEPEroBOPHOM MYHKTE, CPEAHEE YMCIIO JIOJEH B OUe-
peau K cToiy 3aka3oB. CUMTAaTh BCE MHTEPBAJIBI BPEMEHU pacHpe/IeIeH-
HBIMU T10 KCIIOHEHIIMAIIBHOMY 3aKOHY.

Bapuant 11. Moaens 6u0IMOTEKH.

B 6ubnmoreke 0€3 OTKPHITOTO AOCTyNa JIMIA KENarollyue MOoy-
YUTh KHUTHU MPUXOIAT K CTOJy 0 3aKoHy IlyaccoHa co cpenHeid MHTEH-
cuBHOCTHIO 30 yenoBek B yac. Kaxknplii XO4eT MOJYyYUTh POBHO OJHY
KHUTY. TpeOyemas KHUTA BCerjga UMeeTcs. Y CToJia BhIIauu padOTaroT
yeThlpe Oubmmotekaps. Kak Tonbko OMOIMOTEKaph OCBOOOXKIAETCS, OH
MOXKET B3SITh JIMCTKH 3ampoca He 00Jiee YeM Yy YeThIpeX YEJIOBEK OHO-
BPEMEHHO (€CJIM TaKOe YHUCIIO JIIOACH oKujaer oociaykuBanusi). Bpems
nepeaadr JIMCTKOB 3alpoca HECYIIECTBEHHO. Bpemsi mpoxoxkaeHus: OT
CTOJIa BBIJIAYX A0 XpaHWiIUIa (B oAuH KoHel) paBHO 110.5 mun. Bpems
MOMCKA OJHOM, JBYX, TPEX WJIM YETHIPEX KHUT PACHpPEETICHO MO HOpP-
MaJIbHOMY 3aKOHY CO CPEJHHM COOTBETCTBEHHO 3, 6, 9 u 12 MuH u
CTaHIAPTHBIM OTKJIOHEHHUEM, paBHbIM 20% OT CpeliHero.

[Tocne BO3BpaleHuss OMOIMOTEKApsST W3 XpaHWIMILA BpeMsi, Tpe-
OyeMoe Ha 3aBepIleHUE NPOLEIypbl BbIJAa4HM, cocTaBiseT 2+1 MUH Ha
yenoBeka. JIuctku 3amnpoca 6epyT B MOPSAKE MOCTYIJICHUS. 3aBEepIICHUE
IpoLeayphl BbIJAYU KHUT TPOUCXOIUT AHAJIOTHYHO MPUEMY 3aKa30B.
Ecau cBoOOmHBI ABa mim Oojiee OMOIMOTEKape M MPHOBIBACT MOCETH-
TeJIb, TO €ro 0OCITYKMBAET TOT, KTO ObLII CBOOOJICH J0JIbIe ApyTrHuX. Ec-
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71 CBOOOJIHBI /1B UK Oosiee OMOIMOTEKape U OOCTyKUBAHUS OXKHUJ1a-
10T JIBa WM O0Jiee MOCeTUTENEH, TO OUOIMOTEKapu HE AENAT padoTy Io-
poBHY. BmecTo 3TOoro oauH OubOIHOTEKaph OEpEeT CTOIBKO JHMCTKOB,
CKOJILKO CMOXeT (HO He 0oJiee YeThIpeX); 3aTe€M, €CJIIM OCTarOTCS €Ile
MOCETUTENIA C JUCTKAMM, TO CICAYIOIIMNA OMOJIMOTEKAph TakXe OepeT
CTOJIBKO JINCTKOB, CKOJILKO CMOKET, U T.J.

CwmonenupoBaTth npoiiecc oocimyxuBanus N dyenoBek. Onpenenursb
pacupeseiCHUE CIIYYalHbIX BEIWYHMH '"BpPEMs, MNPOBEICHHOE KAXKIbIM
YUTATEIEM y CTOJIA BbIJAYM' W "UMCIIO JUCTKOB, 3a0MpaeMbIx OMOIMO-
Tekapem". HailTu Harpy3ky OuOianoTekapen.

Bapuant 12. Monens paboThl cTaHKa.

B cranke ucnonan3yroT JiBe aetand A u B, KOTopsle nepuondecku
BBIXOAAT U3 cTpos. Kak Tonpko neranp A win B oTka3biBaeT, CTaHOK
OTKJIIOYAIOT. 3aTE€M OTKa3aBIIYIO JETallb BHIHUMAIOT, BMECTO HEE CTaBST
UCIIPAaBHYIO 3aMacHYyI0 (€CM OHa UMEETCs] WIIM KakK TOJIbKO OHA MOSIBUT-
Cs) U CTaHOK BHOBB BKJItO4aroT. M neranp A, u nerans B MoxHO oTpe-
MOHTHUPOBaTh U MCIOJIH30BaTh CHOBa. Bpems pabGoTel aetaneit A u B
pacupeaeeH0 M0 HOPMAIBHOMY 3aKOHY CO CPEIHUM W CTaHJIApTHBIM
OTKJIOHEHHEM cooTBeTcTBeHHO: A — 350 vac u 70 yac; B — 450 yac u
90 yac. CpeM 1100011 OTKa3aBIIEH JETAIM CO CTaHKa 3aHMMaeT 4 yac, a
yCTAHOBKA 3aMEHSIONIEH €€ JeTalid ATOro ke Thuma Tpedyer 6 vac. Bpe-
MsI PEMOHTA HEUCIIPABHOW JETalu A pacHpeAcsiieHO MO0 HOPMaJIbHOMY
3aKOHY CO CPEAHUM 8 4ac U CTaHJAPTHBIM OTKJIIOHeHHEM (.5 dac, a Bpe-
Msl pEMOHTa JieTaiu B B COOTBETCTBUM C TaOJIUILICH:

Bpems pemoH-
Ta, Yyac MeHee S5 6 7 8 9
CymmapHasn
4acroTa 0.00 0.22 0.57 0.83 1.00

PemonT neraneiit A u B B nopsiike uX MNOCTYIUIEHUS BBITOJIHSET
MexaHuk. KpoMe Toro, OH pEMOHTUPYET IPYyrye AETaNIA, UMEIOIIUE TIPU
PEMOHTE BBICIIMN NPUOPUTET. ITU APYrUe AETAIU MOCTYNAIOT MO 3aKO-
Hy Ilyaccona co cpenaum mHTEepBaioM 9 dac. Bpems, Tpebyemoe Ha uX
PEeMOHT, cocTaBjsieT 8+4 yac. FMiMeeTcs JiBe 3amacHbIe AeTalyd TUHa A U
OJ[HA 3amacHas AeTajib Thna B.
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CmonenupoBaTh padboTy cTaHka B TedeHue N jeT, cuuras, 4To pa-
Oouast Henenss coctouT u3 40 yac. OnpenenuTh 3arpy3Ky CTaHka, 3a-
Ipy3Ky MEXaHUKa, CPEHIOIO JUIMHY OYEPEIN JIETANIEH K MEXaHUKY.

Bapuant 13. Monens koMMepueckoro 6aHka.

[Ipuxon KIMEHTOB B KOMMEPYECKHI OaHK OINMCHIBAETCS Iyacco-
HOBCKUM BXOJSIIIIUM MOTOKOM CO CPEIHEW MHTEHCUBHOCTHIO 200 B Hac.
B Tedenue Bcero BpeMeHu pabOoThl OTKPBITO MIECTh OKOIIEK KaccupoB. K
KaXJOMy KacCHUpPY CTOUT WHJIMBHyallbHasg ouyepelb. Ecam B MOMEHT
BXOJa KJIMEHTa B 0aHK XOTsl Obl OJMH KacCUpP CBOOOJCH, KJIMEHT Cpasy
K€ MOMAJIACT K 3TOMY Kacchpy. B mpOTMBHOM Ciydae KJIMEHT MPUCOE-
TUHSIETCA K JIF0OOM odepenu, KOTopas Ha TEKYIIM MOMEHT SIBJISETCS
Kkpatyaiiieir. O0cayKMBaHUE KJIMEHTOB OCYILECTBIISECTCS B MOPSIKE UX
NOCTyIUIeHUd. EClIM KIMEHT, yKe CTOSIUI B KOHIIE CBOECU O4Yepen, BU-
IUT APYTYIO O4Yepelb, B KOTOPOW CTOUT MEHBIIIE YETOBEK, TO OH YXOIUT
U3 CBOEU oYepeau U BCTACT B KOHEI[ caMoi KOopoTKou. [locie obcmyxu-
BaHMS KJIMEHT yXOIUT U3 O0aHka. B mporiecce mepepacnpeneneHus ode-
peneil BBICIIUN MPUOPUTET UMEIOT KIUEHTHI, YK€ Haxosiuecs: B OaH-
Ke€.

OOciy)XuBaHUE B KacCce MOKET ObITh Pa3/IeNICHO Ha MATh BUIOB:

Bup onepanun OTHOCHUTEIBHAS Yac- Cpenunee Bpems
TOTa 00CITy>KMBaHUSI, C
1 0.10 45
2 0.19 75
3 0.32 100
4 0.24 150
5 0.15 300

Bpems oOcnyKMBaHMS KaXKIOTO BHJAA MUMEET SKCIIOHEHIIHABHOE pac-
npeeicHre; HU OAWH U3 KIIMEHTOB HE TPEOYeT BBIMOJHEHHUS 0oJjiee YeM
OJTHOTO BH1a OOCITYKMBAHHUS 32 OJWH BU3HUT B OaHK.

CmonenupoBaTh paboTy OaHKa B TeueHHE Z OTIACIbHBIX MATHYACO-
BBIX pabounx mHed. OnpenenuTh 3arpy3Ky KacCHPOB, CPEIHHUE JIMHBI
odepeei.
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Bapuant 14. Mopenbs Maructpaliy nepeiadyu JaHHbIX.

Maructpans nepenadv JaHHBIX COCTOUT U3 TPEX KaHAJIOB (OCHOB-
HOT'O M JIBYX PE3€pBHBIX) M o0wiero Hakonutens. [Ipu HopmanbHOU pa-
00Te MarucTpaiau COOOIICHMS MEPEAAloTCsl MO OCHOBHOMY KaHAly 3a
814 c. B ocHOBHOM KaHalle MPOUCXOAAT cOOM uepe3 UHTEPBAJIbI BpeMe-
Hu 150130 c. Ecnu cOo¥i npoucxoauT BO BpeMs Iiepeiadn, TO B TCUCHUE
3 ¢ 3amycKaercsl MEpPBBIM PE3EPBHBIA KaHal, KOTOPBIM MEPEAAET Ipe-
pPBaHHOE COOOLIEHHE C caMOro Hayana. B HeMm Takke BO3MOXKHBI cOOU
yepe3 unrepBaisl Bpemenu 170140 c. [Ipu cboe Bo BpeMs nepenauu 3a
5 ¢ 3amyckaeTcs aOCOJIFOTHO HaACKHBIN BTOpOM pe3epBHbIN kaHal. Boc-
CTaHOBJICHME OCHOBHOro kaHana 3anumaer 30x10 c, a mepBoro peseps-
Horo — 2045 c.

[Tocne BoccTaHOBIEHUS BTOPOM pe3epBHBIN KaHa, MepeiaB coo0-
[ICHUE, BBIKJIIOYAETCS U pabdoTy C OYEpEAHBbIM COOOIICHHEM HAYMHAET
OCHOBHOM KaHaj (€CIuM OH BOCCTAaHOBJIEH). AHAJIOTMYHO, MEPBBIA pe-
3€pBHBIM KaHaJl, TepeaaB cooOIieHrue (Mpyu OTCYTCTBUU B HEM COOEB),
BBIKJIFOYAETCS U OCHOBHOM KaHaJl MPOJOJDKAET PadoTy C OYEpEeIHOro
cooburenus. CoobmieHust nmoctymnaroT yepe3 1015 ¢ u ocraroTcsi B HaKO-
nuTeIe A0 OKOHYAaHUs nepenayu. B ciiydae cOost B mepBOM pe3epBHOM
KaHaJle BTOPOM PE3epBHBIA KaHal TakKe MepelaeT MPEepBaHHOE COO0-
[IEHUE C CaMOro Havara.

CmMoaenupoBaTh pabOTy MaruCTpasid epeiadyn JaHHBIX B T€UEHUE
R ywacoB. Onpenenuts 3arpy3Ky 3amnacHbIX (Pe3epBHBIX) KaHAJIOB, YUCIIO
npepBaHHbIX cooOnieHni. Hailtu 00beM HakoNMUTeNs, rapaHTUPYIOIIUI
nepeaady cOoOILIEHUM ¢ BEPOSITHOCTHIO oTepu MeHblie 0.1.

BapwuanT 15. Moaens a’pomnopra.

AnponopT obcimyxkuBaeT 120 camoneroB. [loTok mocagok camose-
TOB M MOTOK IMOCTYIUIEHUSI CAMOJIETOB MO PEMCOBBIM PErVIAMEHTAM W3
YyClla COBEPIIMBIIUX IMOCAAKY SIBJISETCA MPOCTEHIIUM W CTAIMOHApP-
HbIM. [[JIOTHOCTH MOCTYIUICHUSI CaMOJIETOB Ha TEXHUYECKOE OOCIYKU-
BaHME paBHa 2 camolieta B cyTku. OOCIyXKuBaHUE BEIETCS KPYTIOCY-
TOYHO JBYMs CHELHUAIU3UPOBAHHBIMU Opuragamu. Kakaelii camosier
BHauajie OCMaTPUBAETCS MEPBOM OpUTaaon, MPOU3BOIAIICH PErylaMEeHT-
HbIe TpodrIakTUYecKue padoThl IBUraTesei, ¢ MPOU3BOIUTEILHOCTHIO
3 camouera B cyTKU. BTopas Opurana npou3BOAUT perjaMeHTHbIE pado-
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ThI TI0 TUTAHEPY, IIACCH | JIP. C MPOU3BOIUTEILHOCTHIO 4 caMoJIeTa B Cy-
TKH.

[IpomonenupoBaTh OOCTY>KMBAaHHE B a’poIoOpTy camoiieToB. Om-
pEeIEIuTh BEPOSITHOCTh TOTO, YTO 00€ Opurajibl OyayT CBOOOIHBI OT 00-
CIIY)KHUBaHUs, CpEIHEe YHCIIO CaMOJIETOB, HaXO/AIIMXCS B CUCTEME 00-
CIIY)KUBaHUS, CpPEAHEE YHCIO CaMOJIETOB, OOCTY>KMBAa€MBIX OOCHMH
OpuragaMu B CyTKH, CPEHEE YUCIIO0 CaMOJIETOB, OXKUIAIOIINX O0CTYKH-
BaHMUsI, BpEMSI ITPOCTOS MEPBOM K BTOPOI OpHTrajl B TEUEHUE CYTOK.

Bapuant 16. Monenb ppiO0JIOBEIIKOTO MPEATIPUSITHSL.

Pr10osioBelikoe mpeAnpusTUE BbUIABIUMBAECT B cpeAaHeM okosio 10
TOHH PbIOBI B CYTKH. YJIOB 3aBUCHUT OT psifia CIy4ailHbIX (DAKTOPOB, IMO-
ATOMY MOKHO CUUTAaTh, YTO MOTOK BBUIOBJIEHHON PBHIOBI MMEET Iyacco-
HOBCKOE€ pacmpezenienre. Yactb pbplObl mpeanpuarve nepepadaThiBacT
Ha COOCTBEHHOM ITyHKTE, COCTOSIIIEM M3 JIByX OJMHAKOBBIX II€XOB.
[Tpon3BOAUTENBHOCTh KAXKIOTO 1ieXa 2 TOHHBI B CyTKH. OCTanbHYIO
4acTh YJI0Ba MPEANPUATHE OTIPYKAET IJIs OTHPABKHU HA 3aBOJI O TEpe-
pabotke priObl. Ha npeanpustun umeercs: XOJIOAWIbHUK Ui XpPaHEHUS
pBIOBI 0OBEMOM 2 TOHHBI, TJI€ OHA MOXET XPAaHHUThCS HE Oojee CYTOK.
Ecnu 3a 310 Bpemst pplOy He Hauanu oOpadaTbiBaTh, TO €€ HEMEAJIEHHO
OTIPABISIIOT HA JPYroM 3aBOJ, KOTOPBIM MPOM3BOJIUT €€ KomueHue. B
IPOTUBHOM CJIy4ae OHA UCIIOPTUTCH.

[TpomoaenupoBaTe paboTy npeanpustus B TeueHue N Heaenb.
Ornpenennuts, CKOJIBKO B CPEIHEM HAAO BBLACIUTH aBTOMAIIWH JJIA I1€-
PEBO3KH PBIOBI, €CJIM MPU COOTBETCTBYIOLEM COCTOSIHUM JOPOT U pac-
CTOSIHUM JI0 3aBOJa NepepadOTKM MalllMHA TIPy30H0JIbEMHOCTBIO 2.5
TOHHBI MOXKET CHENATh 2 peiica B CyTKH, a JI0 3aBOJIA KOIYEHUs] — OJUH
PEUC B CYTKH.

Bapuant 17. Monenb 60€BOTro CTOJIKHOBEHUS.

B 60eBOM CTOJIKHOBEHUM Yy HamaJarolledl CTOPOHBI JBa oOpasia
BoopyxkeHus. [y oOcTpena MaHEBPUPYIONICH 1€ B cpeaHeM Tpely-
eTcsi 2 MUHYThl. BEpOSTHOCTh MOpa)xeHus IeIM TPU 00CTpesie paBHA
0.9. Hamanmaromiasi cropoHa o0afaeT CUCTEMOM pa3BEIKH, MO3BOJISIO-
el B cpelHeM OOHApYKUTh OJHY 11eJIb B MUHYTY. CpeHee Bpems mpe-
ObIBaHUS 1IEJIM B 30HE 00CTpera mocjae ee oOHapyKeHUs paBHO 4 MUHY-
TtaM. He3zaBucuMO OT TOro, OOCTpenuBaeTcs Ju Ieb WIA HET, OHA TI0
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UCTECYEHUN OIPEACICHHOTO BPEMEHU MOKUJAET CBOKO MO3WLIMIO U IS
HamnaJaronieil CTOPOHbI CUUTAETCS MOTEPSIHHOMN, TaK KaK MopaxeHa ObITh
HE MOXET.

[TpoMoaenupoBath Z 4acoB 00OEBOro CTOJKHOBEHUS. OnpeaennTh
3(PEKTUBHOCTh BOOPYNKEHUS HAMAJAIONIEH CTOPOHBI MO TMOPAXKEHUIO
NOSBJIAIOMIMXCS 1esield. ONpeaenuTs TakKe, CKOJIbKO €ANHULL BOOPYXKe-
HUSA HEOOXOJIMMO MMETh HaNaJarouleil CTOPOHE, YTOOBI €€ MOTEpU HE
npebinany B cpeaaeM 10%, ecnu uenb NpoTUBHUKA B Clydae HeEmopa-
KEHUS MOYKET HAHECTH OTBETHBIN yaap ¢ 3¢ dekTuBHOCTHIO ().5.

BapwuanT 18. Moaens Bo3ayniHoro 6os.

Uepes cuctemy [IBO npopsiBaeTcs rpyrma camoieToB, COCTOSIIASL
U3 4YeThIpeX IMOCTAaHOBIIUKOB IIOMEX W OJHOro OOoMOapaupoOBIIHKA.
Oronp cHaydajia BEAETCS IO MOCTAHOBIIMKAM IOMEX, a 3aTeM 1o OOM-
OapaupoBIIUKY. [I0TOK MyCKOB pakeT MOKHO CUMTATh ITyaCCOHOBCKUM C
MHTEHCUBHOCTHIO 0.5. BEeposITHOCTh MOpaKeHUsI OJTHOM PAKETOM OJHOTO
camonera (moOoro) paBHa 0.7. Ilociae mopaskeHus camojieTa OTOHb
MTHOBEHHO IEPEHOCUTCS Ha CIEAYIOUIMKA caMmolieT. Bpems: HaxoxaeHus
caMoJeToB B 30He 00cTpenioB [IBO paBHO 5 muHyTam.

[IpomonenupoBath BO3AYyLIHbIA 00il. OnpenenuTb BEPOATHOCTD
TOTO, YTO 3a BpeMs oOcTpesna 6oMOapAMpOBIIUK OyaeT mopaxkeH. [Ipo-
AHAJIM3UPOBATh KaK UBMEHUTCS 3Ta BEPOSITHOCTD, €CIIM BEPOSTHOCTD I1O-
pPaKEHUSI MOCTAHOBIIMKOB MoMeX yBenuuurcss A0 0.8, a BEpOATHOCTh
nopaxkeHus: oomOapaupoBIIKa cHu3uTCA 110 0.6.

Bapuant 19. Monens n03anpaBku caMOJIETOB.

[IponsBoauTCsa M03almpaBKa CaMOJIETOB TOPHOYMM B BO3Ayxe. B
paiioHe J103ampaBKy HAXOIATCs 3 camoJieTa-3anpasiyka. Camoier, Hy-
KIAIOIIMICA B 103alIpaBKe, BXOJUT B PAUOH, TIE JCKYPAT 3alpaBUIUKH,
¢ BepossTHOCThIO 0.9. Eciu camosieT BbIIIE B pailoH JI03alpaBKu T CBO-
0071eH XOTs Obl OJIMH U3 3alPaBIIMKOB, TO OH MPOU3BOJUT J03aMPaBKY,
Ha 4TO yxoauT B cpeaneMm 10 muH. Ecniu caMoneT BBIXOIUT B pailoH J0-
3alpaBKy, HO BCE CAMOJIEThI-3AIIPABIIUKH 3aHSThI, TO 3TOT CaAMOJIET OC-
TaeTcsl HeAO03alpaBieHHbBIM. Bo Bcex ciyyasx, Korjga camoJIeT Heao3a-
NPaBIICH, OH BBIHYXKJIEH CaJUThCA Ha 3amacHOW a’poapoMm. CamomeTsl
NOAXOJAT K paiOHy JO3alpPaBKU CO CPEAHUM UHTEPBATIOM B 150 cexyH.
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CmopenupoBaTh IpoIecc J03alpaBKu camoyeToB B TeueHue N ya-
coB. OnpenenuTh BEpOATHOCTh TOTO, YTO CAMOJIET OYAET BBIHYXKJICH Ca-
JIUTHCSA Ha 3aITACHOU a’3pOIPOM.

BapwuanT 20. Monenb peMOHTHOH CTaHITUH.

Ha cranuuro Tekyuiero peMoHTa CelbCKOXO03SIMCTBEHHON TEXHUKHU
MOCTYIAIOT B CIIy4YallHbIE MOMEHTBHI BPEMEHU pa3JIMYHbIE MAallWHBI.
CraHIus UMEeT OAHO MOMEIIECHUE UL OJTHOTO TEXHOJOTMYECKOro Mo-
TOKa MaluH. Bo ABOpe CTaHIMU UMeeTCsl HEOOJIbIasi KpbITas IJIOIIa/I-
Ka, I7Ie OJHOBPEMEHHO MOXKET HaXOAUTHCS, OXKUAask ouepeau, He Ooee
JIBYX MAalllMH. B 3aBUCMMOCTH OT XapakTepa HEUCIPABHOCTH, HAJTWYUS
3alaCHBIX YacTed M KBaJu(PUKAIIMU PEMOHTHBIX pabo4YuX BpeMs Ha pe-
MOHT KaXJOM MAaIlMHBI 3aTpauynBaeTcsi ciydaitHoe. CTaTUCTHUKa pe-
MOHTHOI'O BPEMEHU B 3TOM MaCTEPCKOM MOKa3aja, YTO OHO pacmupeesie-
HO IO NOKA3aTeJIbHOMY 3aKOHY CO CpeAHUM 3HadeHueM 1.5 cyrok. He-
UCIpaBHAsg TEXHHUKA MOCTYMAeT B MACTEPCKYIO U3 OJM3ISKAIIUX XO-
3s1cTB. CllyyaiiHble, HE3aBUCUMBIC JPYT OT APYyTra, MOMEHTHI BBIXOJA U3
CTPOS CEIIbCKOXO35IMCTBEHHBIX MAIIMH U PA3HOE YAAJIEHUE MECT UX DKC-
IJIyaTaluyd OT PEMOHTHOW MAaCTEPCKOW MO3BOJISIIOT IPEAIOIO0KNATH, YTO
IIOTOK ITOCTYIAIOIIEH HEUCHPABHOM TEXHUKU B MACTEPCKYHO MPOCTEU-
KA CO CpeaHeN IIOTHOCThIO 0.5 MaIlluH B CYTKH.

[IpomonenupoBath pabOTy MacTEpPCKOM B TEUEHUE HECKOJIBKHUX
Heenb. OnpenenuTh MPOIMYCKHYI0 CIOCOOHOCTh MacTepPCKOM, CpelaHee
BpEMs IIPOCTOSI MACTEPCKOW, CPEHEES UYMCIIO MAIIWH, OKUIAKOIIUX pe-
MoOHTA. [IpoaHanu3upoBaTh, HACKOJIBKO MU3MEHSATCS 3THU XapAKTEPUCTHU-
KM, €clii 000py/10BaTh BTOPOE MOMEIIEHHUE C HOBBIM TEXHOJOTMYECKUM
IIOTOKOM JIJI1 PEMOHTA TEXHUKMU.

Bapuant 21. Mojienb BBIYUCTUTENBHOTO IIEHTPA.

B Berunciutensabiit neHTp (BLI) mocTymaroT 3aka3bl Ha mpoBee-
HHUE METEOPOJOTUYECKUX PAacueToB. TaK Kak MPOTHO3 MOTOJbl MUMEET
CMBICJI IPOU3BOAUTH MO CBEKUM METEOJaHHBIM, MOCTYyMaroIas uHpop-
Malusi co BpeMmeHeM crapeet. [lo 3Toil nmpuunHe nonydaemas uHGopma-
UsI COXPAHSIET OMPEAECIECHHYIO HOCTOBEPHOCTh B TeueHwe 10 yacos.
IJIOTHOCTP TOCTYIUIEHUS 3aKAa30B Ha MPOBEICHUE PACUETOB COCTABIISAECT
2 3aka3a B yac. BIl mna npoBenenust 3Tux paboT MOXKET MCIOJIb30BaTh
nse OBM. Bpewms pemienus Ha niepBoii 9BM onHOM 3agauu B cpeliHEM
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paBHO S5 4acaM, a Ha BToport OBM — 1 wac. D10 BpeMs nMmeeT mnokasa-
TEJIbHBIMA 3aKOH PACIIPEIACIICHUS.

[TpoMoaenupoBatrh PpyHkuuonupoBanue BI] B Teuenue F yacos.
Onpenenutbh BEPOSITHOCTh TOTO, YTO JIBE€ MAIIMHBI CBOOOJHBI OT MPOBE-
JIEHUSI PaCYE€TOB, BEPOSITHOCTh TOTO, UTO OJHA U3 MAIIMH OYyJET 3aHATa
pacueTroM, a Jipyras cBOOOJIHa, BEPOATHOCTh TOTO, YTO MOCTYIUBIIWE
JTAHHBIE JIJI1 PACUETOB HE OYYT Cpasy K€ UCIOJIb30BaHBI.

Bapuant 22. Monenbs npou3BOJACTBEHHOTO MpoIlecca.

[Iponecc nmeranerd OMpPENENIEHHOIO BHUJA BKIIKOYAET JUIUTEIbHBIN
nporecc COOpPKH, 3aKaHYMBAIOIIMICS KOPOTKUM IEPHOJIOM OO0XHWra B
neuyn. Tak kak copepkaHue nedu 00X0IUTCs I0BOJIbHO aoporo (80 moi-
JapoB 3a §-4acoBOW pabOYuil JIEHh HE3aBUCUMO OT CTENEHU MCIOJIb30-
BaHMS), TO HECKOJIbKO COOPIIIMKOB HCIMOJb3YIOT OJIHY M€4Yb, B KOTOPOU
OJTHOBPEMEHHO MOKHO OOKHMTaTh TOJIBKO OJIHY jAeTaib. COOpIIMK HE
MOKET Ha4aTh HOBYIO COOPKY MOKa HE BHITALIUT U3 ME€UU TMPEABLIYITYIO
netanb. Oneparus cOOpKU 3aHUMAaET B cpeaHeM 30 MUHYT, a omeparus
o0xura — 8 MUHYT. 3aprjiata coOopuika cocrasisier 20 101apoB B
yac, IleHa mMaTepuajia — 5 J0JIJIapoB 3a JieTalb, CTOUMOCTh T'OTOBOIO
uzaenus — 15 gonnapos.

[TpoMoaenupoBaTh IPOU3BOJACTBEHHBIN Mpoliecc B TeueHue N pa-
Ooounx gHei. OmnpenaenuTh ONTUMAIbHOE YHUCIO COOPIIMKOB, HUCMOJIb-
3YIOIIMX OJHY MeYb (T.€. TAKOE YHUCIIO, IPU KOTOPOM IIPOU3BOICTBO JAET
MaKCHMaJIbHYIO IPHUOBLIB).

Bapuant 23. Mojiens 3anpaBo4YHON CTAHIIMH.

Ha 3anpaBouyHyt0 CTaHIMIO MPUOBIBAIOT aBTOMAIIIUHBI CO CPETHUM
uHTepBaioM Mexay npuosiTusiMu 200 cekyna. CpenHee BpeMst o0cCiy-
xuBaHusi paBHO 400 cexkyHn. MammHa OCTaHABIMBAETCS HA OOCITYXKH-
BaHME TOJILKO B TOM CJy4ae, €CJIM YHUCJIO OXKUJAIOMIMX OO0CITyKHUBaHMUS
aBTOMAIIIMH MEHBIIE WIM PaBHO YUCIY OOCITYKMBaeMbIX MalinH. Ma-
IIMHBI, KOTOPHIE HE OCTAHABIIMBAIOTCS, YE3’KAIOT HA JAPYrYHO 3alpaBOy-
HYIO CTaHIIMIO W, TaKUM 00pa3oM, YMEHbIIAIOT MPUOBLIL. ABTO3aIpa-
BOYHAas cTaHuus padoraer 12 yacoB B AeHb. [IpubbUIb ¢ 0HOM 00CTY-
’KEHHOW MAIIIMHBI COCTABJISICT B CPEIHEM 5 JIOUTapOB, BKIIOYas 3apado-
TOK CIY)KallMX WU JIPYTHE IMOCTOSIHHBIE pacxoipl. Ha KaxXIouW KOJIOHKE
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paboTaer oAWH ciyxaiuii ¢ 3apadotkoM 10 mommapoB B yac. [pyrue
MMOCTOSTHHBIE PACXO/IbI COCTABIISIIOT 125 M0oIapoB B AEHb.
[IpomonenupoBaTh paboOTy aBTO3alPAaBOYHON CTAHIIMH B TCUCHHE
aHsi. OmnpenenuTh, CKOJIBKO CIY)XAlllMX CIEAYeT HAHITh BIAJENbILY
CTaHIIUM, YTOOBI TTOTYYUTh MAaKCUMAJIbHYIO IHEBHYIO TTPUOBLIb.

Bapuant 24. Monenbs aBTOXO03s1iICTBa.

ABTOXO35IICTBO MMEET NYHKT ABTOMATHYECKOW MOWKH MAallWH,
OJIHAKO OH TOJIHOCTBhIO HE OOECHEeUMBAET MOWKY BCEX MAIlMH aBTOXO-
3siicTBa. [loaTOMY, 4TOOBI HE 3arpOMOXKIATh MOABE3AHBIE IMYTH K 0ase,
pEIICHO OPTraHU30BaTh Pa0dOTy CIACAYIONIUM 00pa3oM: MallluHa, NPUOBI-
Basi mocyie paboThl B MapK, MOCTYNAaeT Ha MYyHKT aBTOMOWKH, €CIIM Tam
€CTh MECTO. B MPOTMBHOM Ciydae MallWHA CTAHOBUTCA Ha CBOE MECTO
Ha CTOSIHKE, IJIe¢ U MoeTcs. MaiuHa, Kotopasi Obljla BbIMbITa HA MYHKTE
aBTOMOMKHM, OTIPABJISIETCS HA MYHKT 3allpaBKH, €CJIU OH CBOOOJEH. B
OPOTUBHOM CITy4ae MallMHa UAET K MECTY CTOSHKH, a 3alpaBKa €€ npo-
M3BOJIMTCS TIEPE] BBIXOJOM B peiic Ha cieayromuil AeHb. [ToTok npulbi-
BaIOIIMX MAlIWH B IIapK paBeH 4 MallMHbI B MUHYTY. [IyHKT aBTOMOWKH
umeeT 4 pabounx MecTa OJUHAKOBOM Mpou3BoAuTeNbHOCTH 0.5 mamu-
Hbl B MUHYTY. [IyHKT 3ampaBKu MMeeT OJHO MECTO IPOU3BOIUTEIILHO-
CTBIO 2 MAIlIUHBI B MUHYTY.

CMozenupoBaTh padOTy aBTOXO3SMCTBA B TEYEHHE HECKOJIBKUX
nHed. OnpeaenuTs NPOLEHT MAallWH, KOTOPbIE IMPOXOAAT MOWMKY Ha
IIYHKTE aBTOMOWMKM M 3aIIPaBIIIOTCA TNOPHOYMM 10 IOCTAHOBKHM HX Ha
CTOSIHKY.

Bapuant 25. Mojienb ra3eTHOro Kuocka.

B razetHbpiii KMOCK Ta3eThl MOCTABJSIIOT TOJIBKO B KHIAX MO 25
mTyk. Kaxmas razera crout 10 nenroB. Kuock miaatut 7 EHTOB 3a Ka-
KIYI0 MPOAAHHYIO ra3eTy U 4 1EeHTa 32 KKy HEeMpOJaHHYI0 (HEmpo-
JAHHBIE TA3€Thl UMEKOT OMPEICIICHHYI0 LIEHHOCTh, TAK KaK MX MOKHO
BEpHYTh Ha OymaxHyro (aOpuky). CUuTaeTcsi, 4yTO 3aMpOC Ha Ta3eThI
BO3HUKAET U3 JBYX HCTOYHHUKOB. [I€pBbI HCTOYHUK — 3TO MOCTOSIHHBIE
MOKyMNaTeIu; UX MOTPEOHOCTh B razerax B cpeaHeM 175 MmITyK B JI€Hb.
Jpyroil ICTOUHUK — CIy4ailHbIC MOKYIATENIN, Ybsi TOTPEOHOCTH B Ta3e-
Tax OMPEAEIACTCS HATMYUEM O0COOBIX COOBITHH, MPOUCIICINX 3a ACHb.
3ampoc OT Clly4alHbIX MTOKYIATENEN pacipeieNieH Kak OKa3aHO HUXKE!
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Oco0Orble cOOBITHS THS

HET T 1 THUII 2
YacTtoTa BOZHUKHOBEHHUS 0.3 0.5 0.2
CpenHee 9ucio 3ampocoB 0 50 100

[Ipeanonaraercs, 4YTo BBIIIEU3IOKEHHAs UH(POpMaLIUs — 3TO BCE,
YTO YYMTHIBAECT BJIAJIEIIC] KHOCKA.

[IpomonenupoBaTh pabOTy Ta3€THOIO KMOCKA B TEUEHHE HECKOJb-
KuxX JIHer. OmnpenenuTh, CKOJBKO Ta3eTHBIX KUIM cieayeT OpaTh Biia-
JEbIy €XKEIHEBHO, €CJIM OH XOUYET UMETh MAaKCUMAaJIbHBIN JOXO/I.

BapwuanT 26. Moaenb Mopckoro 60sl.

CoenuHeHne HAJBOJHBIX KOpabJiel, MMEIOIINX CPEACTBA MPOTH-
BOpPAKETHON OOOpPOHBI B KOJUUECTBE 6 €IWHMUI], MOABEPIVIOCH Hamaje-
HUIO KaTEpPOB MPOTHUBHUKA. YTPaBJICHUE OTPAXKCHUEM OTHS OpraHu30-
BAaHO TaK, YTO OOCTpeJ KaTepOB BEACTCS COCPEAOTOUYECHHBIM OHEM BCEX
CpPEICTB MO OJHOMY KaTepy. [II0THOCTh MOCTYIJIEHHUSI KAaTEPOB B 30HY
obOcTpena kopabieit cocraBisier 20 karepoB B MUHYTY. Bpems, HeobOxo-
JTMMOE OJTHOM €IMHUIIE BOOPY)KEHHUSI Ha o0cTpen karepa, paBHO 0.1 mu-
HyThl. Kak10€ CpecTBO MopakaeT KaTep 3a OJIHY CTPEJIbOYy C BEpOsT-
HOCThIO 0.3.

CmonenupoBaTh MOPCKOW OOM B TE€UEHHE HECKOJIbKHUX JECSTKOB
MUHYT. OmnpeneauTh MPOIEHT OOCTPENISTHHBIX KaTepoB MPOTHBHHKA, a
TaK>K€ CPEAHIOI0 BEPOATHOCTh MOPAKEHUS KaXI0W LIEIIH.

BapuanTt 27. Moaenb paauoioKalliOHHOTO KOMILJIEKCA.

PanunonokalimoOHHbBIN KOMILIEKC U3MEPEHUS TApaMETPOB JIBUKECHUS
CaMOJIETOB IO TPAcce COCTOUT U3 JIBYX CTAHIIMH, KaXJas U3 KOTOPBIX
MOXKET M3MEPATh MAPAMETPhI JIBUKEHHS CAMOJIETOB B MPEAEIIaX 30HBI
npoTsbkeHHOCThI0 50 kM. CropocTh camosieToB no Tpacce 1000 km/gac.
[TapameTpsl camosieTa UBMEPSIIOTCSA B CPEIHEM B TEUEHHE OJTHOM MHUHY-
Tbl. Eciii caMoneT, BIeTeBIINM B 30HY U3MEPEHUSI NapaMETPOB, 3aCTa-
HeT 00e PJIC 3aHAThIMH, TO €0 TapaMeTphl HE U3MepsoTcs. B cpennem
3a OJIMH 4Yac B 30HY M3MEPEHHUS MapaMeTpoB BieraeT 30 caMOJIEeTOB.

CmopaenupoBaTh pabOTy paaroOIOKAIIMOHHOTO KOMIUIEKCA B Teue-
Hue N gacoB. OnpeaenuTs BEPOSITHOCTh TOTO, YTO MapaMeTPhl CaMoJIeTa
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OynyT U3MepeHbl, cpeaHee uncio 3ausaTeix PJIC, BepoATHOCTH TOTO, YTO
PJIC 3ansra, cpegnee Bpems npocrtos PJIC.

BapwuanTt 28. Mojenb oBoITHON Oa3bl.

Ha ropojickyro oBoIHY0 6a3y MOCTYNarOT OBOIIYA HOBOTO YPOKasl.
Jliist obecrieueHus: ITUTEIbHOTO XPAHEHUsI OHU MPOXOST CTaui0 o0pa-
0otku. Jlo 00pabOTKM OHM XpaHATCS O OTKpPbITBIM HebOowm. [locne
TPAHCIIOPTHUPOBKH OBOIIM MOTYT XPaHUTHCA 0€3 CYIIECTBEHHOU MOTEpPH
KauecTBa He Oosblie cyTok. [I0TOK mocTyruieHus: OBOIIeH Ha 6a3y MOXK-
HO CUUTaTh MYaCCOHOBCKHUM, B CpelHEM Ha 0a3y B TEUYCHHE JIeKaJbl
npuOBIBaET /10 25 aBTOMAIIIMH OBOIIEH JBYXTOHHOW IPy30MOABEMHOCTH.
Ha 6a3e pabotaer nBe Opurajbl 1o npeaBapUuTesibHON 00paboTKe OBO-
e mepen 3akiaJkod MX Ha JUIMTeIbHOe XpaHeHue. Kaxxmas Opurana
crioco0OHa niepepadboTaTh 3a CyTKH /10 3 TOHH OBOIIIEH.

CmonenupoBaTh paboTy 0a3bl B TeueHue F cyrok. Halitu BeposiT-
HOCTb TOTO, YTO 00€ Opurajbpl OyayT 0e3 Jena u3-3a OTCYTCTBHS Ha 0ase
OBOIIEH, BEPOSTHOCTh TOTO, YTO MPHUBE3EHHBIC OBOIIU HE OYIyT CBOE-
BpEMEHHO 00pabOTaHbl, CPEIHEE YMCIIO OpUraj, 3aHSATHIX 00paOOTKOM
oBoIIeH, KO3 OUITMEHTHI 3aTPY3KHU U IIPOCTOSI OpUTal.

BapuanTt 29. Moaenb KOHTPOIbHO-TIPOBEPOYHOTO KOMILIEKCA.

Jl1s1 BBIOOpOYHOM MPOBEPKHM KauecTBa BBIMTYCKAEMbIX M3JIETUN Ha
OPENITPUATHI UMEETCS aBTOMATU3UPOBAHHbBIN KOHTPOJIbHO-
npoBepounbiii kKoMiiekc (KIIK). On ycTpoeH Tak, 4To B HEM OJHOBpE-
MEHHO MOTYT HaXOJuThcs He Oosee Tpex uzaenuil. OgHO U3 HUX Haxo-
IUTCSI Ha TPOBEPKE COOTBETCTBUSI OCHOBHBIX MMAPAMETPOB U3JCIIHS 3a-
JAHHBIM, a JIBa JAPYIMX OXKHJAKOT NpoBepkd. Eciu odyepenHoe BHITyC-
kaemoe m3aenue 3actaHer B KIIK Tpu m3nenus, To OHO MOCTyIIaeT Ha
ckJ1az O0e3 nmpoBepku. Bpemst mpoBepku ogHOTO u3nenus B cpennem 0.5
yaca. [Ipennpusitue BeimyckaeT B cpeanem 2 uzaenus B yac. KIIK Bpems
OT BPEMEHH BBIXOJUT U3 cTposi. CpenHee BpeMs ero 6e30TkazHoi pado-
Tbl paBHO 10 yacam. IIpu Beixoae u3 crpos KIIK uznenue, koropoe Ha-
XOJUJIOCh Ha IMPOBEPKE, MOCTYIAET HA CKJIAJ ITOJHOCTHIO HEMPOBEPEH-
HeIM. Cpennee Bpems BocctaHoBiieHus padborocriocoonoctu KIIK paBuo
OHOMY 4acy.

[IpomonenupoBats padoty KIIK B TeueHHME HECKONBKUX pabodmXx
nHeu. Hautu cpegHuii mpoLeHT MPOBEPEHHBIX U3AEIUN, CPEIHEE YUCIIO
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w3aenun, Haxoxsamuxcss B KIIK, a Takke cpenHuil MpOUEHT WU3ETni,
KOTOpBIE ObLIM HE POBepeHHI B cruty oTkaza KIIK.

Bapwuant 30. Moaenb myHKTa IEPBUYHON CaHUTAPHOM 00pabOTKH.

Jl1st mpoBeieHrs IEPBUYHON CaHUTapHOU 00pabOTKU JIMYHOTO CO-
CTaBa, MOJBEPIUIETOCA 3aPAKCHHIO, CO3/IACTCS ITOJIEBOW ITYHKT CaHU-
TapHOU 00paboTku. Bpems Ha 00paOOTKY OJTHOrO YeJIOBEKa Ha IMYyHKTE
coctapysieT 0.1 gaca. [loTok MmoCTymJeHHUs JIMYHOTO COCTaBa, TpeOyro-
miero o0OpaboTKH, SIBIASETCS MPOCTEUIIMM ¢ MHTEHCUBHOCTHIO 100 yerno-
BeK B yac. IIyHKT o0opyayeTcsi yKpbITUEM AJi JIUYHOTO COCTaBa Ha S
yenoBek. IlonoBuHa JIMYHOIO cocTaBa, T.€. 0koJjio 50 uenoBeK B yac, OT-
OPaBJISAIOTCS MEIUIIMHCKUM TPAaHCIOPTOM B ThUI Ha CTalMOHAPHBIN
NYyHKT caHuTapHoM oOpabotku. Kpome toro, okono 10% nuunoro co-
CTaBa MOKET OBbITh OTIPABIICHO B ThUI MOMYTHBIM TPAHCIOPTOM. YUH-
ThIBas, YTO COCTOSIHUE OpPTraHM3Ma YE€JIOBEKA 3aBUCUT OT BPEMEHH, MPO-
HIE/IIIETO ¢ MOMEHTA 3apa)KeHMs, BpEMs OKHMJIaHUSI Hadajla 00pabOTKU
HE JIOJKHO MpeBbiaTh 10 yacos.

[IpomonenupoBath pabOTy MyHKTa NMEPBUYHOM CAaHUTApPHOU OOpa-
OOTKH, BapbUpysl €ro MpOMyCKHYIO CIOCOOHOCTh. Onpeaenutrs HeoOxo-
JTUMYIO POMYCKHYIO CLIOCOOHOCTD MyHKTA.

6. Conep:kaHue MOSICHUTEIbHOI 3aNIUCKH

Pe3ynbTaThl BRINOJIHEHUS 3aJIaHUS MPEICTABISIOTCA B BUAE MOSAC-
HUTEIBHON 3aIlMCKU K KypCOBOW paboTe, KOTOpasl MOJDKEH BKIKOYATh
CJIEAYIOIIUE TOKYMEHTHI:

® 33/1aHUE HA KYPCOBYIO padoTy;

® UMHUTAIMOHHASI MOJIEJIb CUCTEMbI MACCOBOT'O OOCITYKUBAHUS;

® pe3yJIbTaThl OOBEKTHOM JACKOMITO3UIIMU MPOEKTUPYEMOM CHUCTE-
MBI (MepapXxusl KJIACCOB U OOBEKTHAsI CTPYKTYpa);

® pe3yiabTaThl (QYHKIIMOHATIBHON JEKOMITO3UIIMU MOJEIH (TPOEKT
MOJTYJILHOM CTPYKTYPBI IPOIPAMMHOM CHCTEMBI);

® CIICHAPUH AMAJIOTa C MOJIb30BATENEM U IN3alH MEHIO POTPAMM-
HOM CHUCTEMBI;

® COJIEpKaHUE OCHOBHBIX KJIACCOB U MPOTrPaMMHBIX MOJYJIEH, Hau-
0oJiee BaKHbBIC aJITOPUTMBI;

e oncanue Metoauku tectupoBaHusi [IC u pe3ynbTaThl TECTOB
(TaOIUIIBI TECTUPOBAHUS, CHUMKHU SKpaHa U T.11.);
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® JTUCTUHI OCHOBHBIX MOJYJEH MNPOrpaMMHON CUCTEMBI Ha A3bIKE
C++.

Bce noxkyMeHTBI 0QOpMIISIIOTCS B TEKCTOBOM pEIaKTOpe (Hampu-
mep, MS Office Word miu LibreOffice Writer) na nmucrax dopmara A4,
pacreyaTbIBalOTCSl HA OJJHOM CTOPOHE JIMCTA, U MPEIACTABIIAIOTCS B BUJE
YKECTKO CKPEIUIEHHOW NOSCHUTEIbHOMN 3aIIUCKH.

JIOKYMEHTBI IO COAEpPKAHUIO JOJDKHBI cooTrBeTcTBOBaTh ['OCT
34.201-89, 34.602-89, 19.701-90.
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