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PA3JIEJI 1. OBIIUE MOJIOXEHU S
O TTIPOBEJIEHNHY BCTYIIUTEJIbHBIX UCTIHITAHNI B MATICTPATYPY
10 HATIPABJIEHUIO 27.04.04 « YIIPABJIEHME B TEXHUYECKUX CUCTEMAX»
B 2022 TOTY

1.  KommiekcHble BCTYNUTENbHBIE UCIIBITAHUS MPOBOISTCS MO HANPABJIEHHIO
noaroroBkn 27.04.04 «YmpaBieHHe B TEXHHYECKHX CHUCTEMax» IO MAaruCTepCKUM
nporpaMmmaM 00ydeHUSI:

- «ABTOHOMHBIC HH()OPMAIIMOHHBIE YIIPABISIIOIINE CUCTEMBIY.

2.MopmMa  mnpoBeJdeHHs]  BCTYNHTEJIbHOT0  HCHBITAHMSA.  KOMIIBIOTEPHOE
TECTUPOBAHUE U YCTHBIN OTBET HA JOTIOJHUTEIBHBIE BOIIPOCHI.

3. BcrynutenpHble ucnbiTaHus B Maructparypy (BUM) mnpoBoasTcs B O4HOM
dbopmaTe W B pEKUME ITUCTAHIIMOHHOTO (yJaJeHHOro) jgoctyna B cucreme LMS
Mockosckoro Ilommrexa (https://online.mospolytech.ru) B pamkax oHIalHH-Kypca
BUM2022_27.04.04 «YnpaBieHue B po0OTOTeXHHYECKUX cucTeMax». KoHTpoms 3a
BBINIOJIHEHUEM TE€CTa U UJICHTU(HUKALM a0UTYPHUEHTOB ITPOBOJUTCS B CUCTEME HHTEPHET
BuaeokoHpepenuun (naiee - BKC) Ha 6aze oHOTrO M3 BUIOB MIPOTrPaMMHOIO MPOIYKTa
Zoom, Cisco Webex Meet. KoHKpeTHBII BUJ UCIOIB3YEMOTO MPOTPAMMHOIO MPOIYKTa
OyJzeT yka3zaH aOUTYpPUEHTY IPUEMHON KOMUCCHUEH .

4. [To pe3ynpTaTy BCTYNUTEIBHOTO UCIIBITAHUS MOCTYNAIOIIEMY BbICTABIIAECTCS
orieHka oT HyJs 10 100 6amioB. MUHMMAaNBHBIN MOJOKUTENBHBIN 0amt mo 100-0anbHOM
cucreme coctabisgeT 40 0ayyIoB, HUKE KOTOPOrO BCTYNHUTEIbHOE UCIIBITAHUE CUUTAETCS
HECIaHHBIM.

5. [Ipuem BcTynuTeNnbHBIX HWCOBITAaHUN mnOpoBoautcs B cucreme BKC ¢
npumeHenueM LMS. Kaxnapiit abutypuent 3a 30 MUHYT 10 Hayaiga BCTYMUTEIHHOTO
ucneiTanus noakiaouaercs kK BKC no 3apanee oObsBICEHHON CCBHIIKE W OCTAETCS B ATOM
KOH(EpEeHIIUU JO0 OKOHYAHUS BCTYNUTEIbHBIX UCTIBITAHUM.

Hauano rectupoBanus: 10.00, mmurenbHOCTh — 45 MUHYT.

Hauano npuema yctHeix otBetoB: 11.00.

6. KommnbrotrepHoe TectupoBanue coiep:kut 60 BompocoB (MpUMEpHBI OaHK
BonpocoB pasmenieH B Ilpunoxxkenun 1), Bpemst TecTupoBaHus — 45 MHHYT.
TectupoBanne B cucreme LMS aBTromatmuecku otkpeiBaeTcs B 10.00 B mary
BCTYNIUTENBHOTO HCIBITAHWS W AaBTOMAaTW4YeCKW 3akaHumBaerca B 10.45. Jlomyck
CTYJIEHTa OCYILIECTBIIACTCS MO pe3yabTaTaM MpoLeaypbl IPOKTOPUHTA — UECHTU(UKAITUN
auyHocTH moctynaromiero. s sroro ¢ 9.30 go 10.00 aGutypueHT JOMKEH
nonkimountecsi kK BKC, rpoMko M OTYeTIIMBO COOOUINTH CBOM (aMWIHIO, UMS U
OTYECTBO, MPEABSIBUTH JOKYMEHT, YIOCTOBEPSIOIIMN JMYHOCTh, W WHAUBUIYAJIBHBIN
HOMEpP JIMYHOIO Jeja WM pacnucky lIpumemMHON KOMHCCHM O NpHEME JTOKYMEHTOB.
Pe3ynbTarsl TeCTHpOBaHUS aOUTYPUEHTOB, HE MPOLIEALINX NMPOLENYpPY UACHTU(DUKALINH,
aHHyJupytoTcs. Takue aOUTypHEHTBI HE JOIMYCKAlOTCA JO YCTHOTO OTBETa Ha
JOTIOJTHUTENbHBIE BOMPOCHL. [10 OKOHYaHUIO TECTUPOBAHUS AOUTYPUEHTHI MIEPEBOJSATCS B
3an  oxugaHusi KoHgpepeHuuu. Ilo pe3ynbraraM KOMIBIOTEPHOTO TECTUPOBAHUS
a0UTYPUEHT MOKET MOIYUYUTh 10 60 6aos.



1. YCTHBIA OTBET HA JONOJHHUTENBHBIE BONPOCHI NPOBOIUTCS KOMHMCCHUEH,
Ha3HAYEHHOM NPUKA30M 1O YHHUBEpcuTeTy. Jlig 3TOro aOuUTypUEHT NEepPEeBOIUTCS
KOMUCCHEH U3 3aja 0KUAaHus B KOHPEpeHIMI0. AOUTYPUEHT MOJIy4yaeT JBa BOMpPOca U3
cniucka (Ilpunoxenue 2) u 6€3 TONOTHUTENHHON MOATOTOBKHU JA€T YCTHBIN 0TBET. OTBET
Ha BOIPOC OIICHUBAECTCS KOMHUCCHUEH B COOTBETCTBUM co Mkanon (Tabmuma 1).
MakcumanbHasi OlleHKa 32 OTBET Ha Bompoc coctasiser 20 6amnoB. Komuccusi moxer
3a/1aBaTh YTOYHSIOIINE BOMPOCHI.

8. NtoroBass oOlLleHKAa BCTYNUTEIBHOIO MCIBITAHUSA OIPENEIAETCS IyTEM
CYMMHUPOBaHMS KOJMYECTBA OAJIOB, MOJYYEHHBIX 32 KOMIIBIOTEPHOE TECTUPOBAHHUE U
YCTHBIN OTBET, U HE MOXKeET IpeBbimaTh 100 6amios.

Q. Bcs  mpoueaypa  BCTYNHTENBHOTO — MCHBITAHUS — MPOBOJUTCA €
Buneodpukcarmeii B cucteme BKC. KouTpons 3a ocymiecTBieHHEM MPOIETypPhI
TECTUPOBAHUSI OCYILIECTBIISIIOT WICHbl KOMMCCHUH, Ha3HAUYCHHOM TMPUKA30M TIO0
YHUBEPCUTETY.

Tabmuma 1
banabl | Xapakrepucruka | Kpurepuii BbICTaBJICHUSA OLEHKH
oTBETAa
16-20 [TonHbIi JleMoHCTpalusi OTJIMYHBIX 3HAHUH 110 3aJaHHOMY

BOIIPOCY. Y MEHUE WIUTFOCTPUPOBATH TEOPETUYECKUE
MOJIOKEHUS ICKU3aMHU, rpadukamu, popMyiamu.
[ITupokuit Kpyro3op no 006Cy» aaeMbIM BOIIPOCAM.
12-15 Henonnsiit JleMOHCTpanus TBEpAbIX 3HAHUM MO 33 IAHHOMY
Bompocy. Hammumne MenKkrnx HETOUHOCTEN B OTBETE
U B WJUTIOCTPATUBHOM MaTtepualle.

8-11 Bepnsiii ¢ Hemoxoe 3nanne Bonpoca, HO C 3aMETHBIMHU
OIUOKAMH omuOKamu.
5-7 Cnalnbiit, Cnaboe 3HaHUE ¥ TOHUMAaHKUE PACCMAaTPUBAEMOTO
rpyObie OMIMOKHU BOIIPOCA, CO 3HAUUTEIbHBIMU OIMOKAMHU
0-4 He nonyuen He3HaHne 1 HEeMOHMMaHKE paccMaTPUBAEMOTO
BOIMpOcCa.
10. BerynurensHble  MCHBITAaHUS TPOBOASTCS IO  PACIHCAHUIO TMPUEMHOM

KOMUCCUM YHHMBeEpcuTeTa: npu ouyHoM ¢opmare BUM coobmiaercss BpeMs U HOMED
HK3aMEHAIMOHHOW ayIUTOpHH; TIpH qucTaHimoHHoM dopmate BIM coolraeTcst Bpems
M CChUIKA JIUIA TOAKIIOUEHUs K BUieokoHbepeHiusMm nposeacauss BUM. Ceenenust o
BPEMEHHU, MECTE€ M CCHUIKE pa3MENIaeTCs Ha CailTe MPUEMHONW KOMHUCCHUU U B JIMYHOM
kabunere  moctymnawomero. CChUIKM  Ha  KOMIOBIOTEPHOE  TECTHUPOBAaHWE U
BHUICOKOH(pEepEeHIINH MyOINKYIOTCS B oHJaiH-Kypce «BMIM2022 <Kon u HaumenoBanue
OOII>» ne no3nnee, yem 3a 1 cytku 1o Hayana BIM.

11. JInst ygacTus Ha BCTYNHUTEIBHBIX UCHBITAHUAX B JUCTAHIIMOHHOM (opmare
pabodee MecTO aOUTYypHUEHTa JOHKHO OBITh OCHAILCGHO CPEJCTBAMHU BUJICO- U AyJIHO
TpaHchanuu (Be0-kamepa u MUKpPOGOH), TO3BOJISIONIUE OJHO3HAYHO UISHTU(PUIIUPOBATH
a0uTypHEeHTA U MO3BOJISIIOIIMMH XOPOIIIO MpocMaTpuBaTh ero padbouee Mecto. Kamepa u
MUKPO(DOH JOJIKHBI OBITh BKJIIOUEHBI HA MPOTSHXKEHUHU BCETO TEPHOJa IMPOBEICHHUS
BCTYNHUTEIBHOTO UCIIBITAHUS.

12. [Tepen HavamoM BCTYMUTEIHLHOTO WCIBITAHMS, MOCTYMAONIIM COOOIIAETCS



BpeMsl M CIOCOO TOJMy4YeHUs MHPOpMAIMU O MOJYyYEHHBIX pe3yJbTaTax. Pe3ynbrarsl
UCIBITAaHUHN MyOIHUKYIOTCS B KOHIIE JHS UCTIBITAHUM.

13. B mponecce mpoBeneHWH BCTYNHTEIBHOTO HCHBITAHUSA OCYILECTBIIETCS
IIPOKTOPUHT (KOHTPOJIb 3a COOJIOJEHHMEM Ipouenypbl sk3ameHa). llpu mnpoBeaeHUM
BCTYNIUTENbHBIX WCHBITAHUM HE JOIYCKAaeTCsd NPUCYTCTBUE B TIOMEUIEHUU C
a0UTYPUEHTOM MOCTOPOHHHUX JIMIl W/WIM OOIEHHE C HCIOJIb30BAHUEM TEXHHUYECKHUX
CPEACTB CBSI3U, 3a HWCKJIIOYEHHEM YCTPOMCTB, HCIOJB3YEMBIX IS peaau3aluu
JUCTAHIIMOHHOTO pEXHWMa BCTYNHUTEIBHOTO HUCIbITaHus. [Ipn HapylleHHMH Npoueaypbl
BCTYIUTENIbHbIC HCHBITAHUS JI1 a0UTYypUEHTa MPEKPAIatOTCs, Pe3yIbTaThl UCIIBITAHUS
aHHyupyroTcsa. daMunus, UMs, OTYECTBO MOCTYIMAOMIET0 M MPUYMHA MPEKPALICHUS
VCTIBITAHUM 3aHOCSTCS B IPOTOKOJI mpoBeacHuss BUM.

14, B cmywae mnoTtepu CBsA3M C AOUTYpUEHTOM BO BpeMs IPOBEICHHUS
JUCTAHIIMOHHBIX HCIBITAaHUN Ha mepuoja Oosiee 15 MUHYT UCHBITaHUS ISl JAHHOTO
abuTypueHTa mnpekpamaroTcd. PamMuins, UM, OTYECTBO IMOCTYHAIOLWIEro0 W MpUYHHA
IIPEKPALLIECHNS UCIIBITAHUNA 3aHOCATCS B IPOTOKOJI ITpoBeaeHnss BUM.

15. Ha BCTynuTENnbHBIX HMCHBITAHHUSAX 3alpElICHO I0Jb30BAThCA CPEICTBAMU
cesi3u u IIK, momompro croponHux mui. [locTynarommi, Hapymammuyd IpaBuia
MOBE/ICHUSI Ha BCTYNUTEIbHOM HCIBITAHUU, MOXET ObITh YJAJIEH, a €ro pe3yibTar
aHHynupoBaH. damwius, UMsl, OTYECTBO YAAJIECHHOIO M3 ayJAUTOPHUH IOCTYIMAIOLIEro U
IIPUYUHA €r0 YJIAJEHUs 3aHOCATCS B IIPOTOKOJI IIPOBEIECHUS BCTYIIUTEIBHOIO UCTIBITAHUS.

16. Ha xaxmoro aOutypuieHTa KOMHUCCHUSA 10 TMPUEMY BCTYHNUTEIHHOTO
UCIIbITaHus cocTaBisgeT [IpoTokos 0TOOPOYHOTO UCTIHITAHUS.
17. [Ipy npoBeAeHUMH BCTYNUTEIBHOTO WCHBITAHUS YTOUYHSAIOLIUME BOIPOCHI

[IOCTYNAKIIMX NPUHUMAIOTCA  IIpEIceNaresieM JK3aMEHAllMOHHOW KOMHUCCUM U
paccMaTpUBAIOTCS TOJIBKO B Cillyyae OOHApY>KEHHsI ONEYaTKU WU JAPYrOoM HETOUYHOCTH
KaKoro-nu0o 3afaHusi BCTYNHUTENbHOro ucnbiTaHus. llpencenarens sK3aMeHALIMOHHOMN
KOMHUCCUHM O00s13aH OTMETUTh 3TOT (PAKT B MPOTOKOJE MPOBEACHUS BCTYHHUTEIBHOIO
UCIIBITaHUS. DK3aMEHAI[MOHHONW KOMUCCUEH OyAyT MpoaHaIu3MpOBaHbl BCE 3aMeyaHus,
IIpU TPU3HAHUKA BOMNPOCA HEKOPPEKTHBIM OH 3aCUYMTBHIBACTCS IMOCTYMAIOIIEMY, Kak
BBITIOJTHEHHBIN ITPABUIIBHO.



[MTPMJIOXXEHME 1.

BAHK BOITPOCOB KOMIIBIOTEPHOI'O TECTUPOBAHUA ABUTYPUEHTOB
HAITPABJIEHU 27.04.04 «YIIPABJIEHUE B TEXHUYECKUX CUCTEMAX»
110 MaruCTEPCKUM MpoTrpaMMamM 00ydeHUsT « ABTOHOMHbBIC HH(DOPMAITMOHHBIC
YIOPABJISIOIINE CUCTEMBI)

HazoBute Tpu anbTepHATUBHBIX METOJO0JIOTHYECKUX MOJIX0J1a K MOCTPOCHUIO UMHUTAIIMOHHBIX
moaenei (M)
1) Iomarosslii, 2) cOOBITUIHBIN, 3) HENPEPBIBHBIM
1) JdeTepMUHUPOBAHHBIN, 2) CTATUCTUYECKHH, 3) HETMHCHHBIN
1) YUucneHnslit; 2) CUMBOJIBHBIN; 3) JIOTHUECKUI
1) CoObITHIHBIN, 2) CKAHUPOBAHUS aKTUBHOCTEH, 3) MPOIECCHO-OPUEHTHPOBAHHBIH

Kakne npenmymiectBa CyJIHT HCIOJNB30BAaHUE YHUBEPCAJIBHBIX S3BIKOB IPOTPAMMHPOBAHHUS
nist cozmaaust UM CIIC?
Oun oOmagaror AByMsS  HamOosiee  BaKHBIMH  JIOCTOMHCTBAMH:  YA0OCTBOM
IPOTPaAMMHUPOBAHUS U KOHIIETITYaJIbHON BBIPA3UTEIHHOCTHIO
[TporpamMmMuCT UMEET 31eCh MPAKTUYECKH HEOTPAaHWYECHHBIC BO3MOKHOCTH IO CO3JaHUIO
spdextuBHON MM, HammydmmM o00pa3oM HUcHoib3yromer pecypcsl OBM, ocobeHHOCTH
OIEPALIMOHHOM cucTeMbl, 00J1a/1atolIel BEICOKUM ObICTpoaeiicTBUEM U T.1. OHU MO3BOJISIOT OBICTPO
u 3¢¢dexktuBHO cozmaBath MM W mpoBOAWTH HCClEOBaHUS BooOIIe 0e3 MpOorpaMMHUpPOBAHHS U
HIO3TOMY C HUIMHU HEMOCPEACTBEHHO PadOTaeT HCCIIeA0BaTENb

[IpuBenuTe npuMepsl yHUBEPCAIBHBIX S3bIKOB IporpaMMupoBanus Juis co3aanus UM C/IC
e SLAMII, GASP IV, SIMASCRIPT II, CUMITAK, CUMKOM
e I[IOJICUM, ICUM, ACUMIITOTA, DOSIMIS-3, Process Charter 1.0.2 , Powersim
2.01, Ithink 3.0.61, Extend+BPR 3.1, Arena; ProModel; ReThink
e CSL, DRAFT, HOCUS, HEADLANDS
e [lackans, C++, ®oprpan, PL/1, Ana
e GPSS, SLAM I, CUMVIJIA, SOL, Q-GERT, SIMAN, PAWS, ONAR

[IpuBeuTe TpUMEpHl CHCIHATU3UPOBAHHBIX S3BIKOB MOJCIHUPOBAHMS IS co3maanus VM

CJIC, ucnonp3yronmx COOBITHIHBIN MOIX0
e [IOJICUM, ICUM, ACUMIITOTA, DOSIMIS-3, Process Charter 1.0.2 , Powersim

2.01, Ithink 3.0.61, Extend+BPR 3.1, Arena; ProModel; ReThink
GPSS, SLAM II, CUMVIJIA, SOL, Q-GERT, SIMAN, PAWS, QNAR
[Mackanp, C++, ®optpan, PL/1, Ana
SLAM Il, GASP IV, SIMASCRIPT Il, CUMITIAK, CUMKOM
CSL, DRAFT, HOCUS, HEADLANDS

HpI/IBeIlI/ITC MMPUMCPLI CHCHUAIIM3UPOBAHHBIX A3BIKOB MOICIUPOBAHUA I CO3MaHUA M
CJIC, ncnonp3yromux MpoIeCCHbIN MOIX0/1
e SLAMII, GASP IV, SIMASCRIPT Il, CUMITAK, CUMKOM
e [IOJCHUM, ICUM, ACUMIITOTA, DOSIMIS-3, Process Charter 1.0.2 , Powersim
2.01, Ithink 3.0.61, Extend+BPR 3.1, Arena; ProModel; ReThink
e CSL, DRAFT, HOCUS, HEADLANDS
e [lackams, C++, ®oprpan, PL/1, Ana
e GPSS, SLAM II, CUMVIJIA, SOL, Q-GERT, SIMAN, PAWS, QNAR



[IpuBenuTe mpuMeEpbl CHEUATU3UPOBAHHBIX S3bIKOB MOJECIMPOBaHUS Juisl co3nanus MM
CJIC, ncnob3yromux Moaxo/l CKAaHUPOBAHUST aKTUBHOCTEM

SLAM II, GASP IV, SIMASCRIPT IlI, CUMITAK, CUMKOM

I[MIOACHUM, ICHUM, ACUMIITOTA, DOSIMIS-3, Process Charter 1.0.2 , Powersim
2.01, Ithink 3.0.61, Extend+BPR 3.1, Arena; ProModel; ReThink

GPSS, SLAM II, CUMVIJIA, SOL, Q-GERT, SIMAN, PAWS, QNAR

CSL, DRAFT, HOCUS, HEADLANDS

IMTackane, C++, ®oprpan, PL/1, Ana

HpI/IBe,I[I/ITe IMPUMCPLBI HpO6J’I€MHO'OpI/IeHTI/IpOBaHHHX CUCTEM MOACIIMPOBAHUSA OJId CO3JaHUSA

1M CJIC

SLAM II, GASP 1V, SIMASCRIPT II, CUMITAK, CHUMKOM

CSL, DRAFT, HOCUS, HEADLANDS

GPSS, SLAM Il, CUMVIJIA, SOL, Q-GERT, SIMAN, PAWS, QNAR

I[NIOJACHUM, ICUM, ACUMIITOTA, DOSIMIS-3, Process Charter 1.0.2 , Powersim
2.01, Ithink 3.0.61, Extend+BPR 3.1, Arena; ProModel; ReThink

[Tackanp, C++, @optpan, PL/1, Ana

[IpuBeaute mpuMepsl MOCTOSHHBIX pecypcoB CIAC

ABTOMOOWUJIb, B KOTOPBIH 3aJIMBaOT OCH3UH

[TapTus neranei, BBITYCKAEMBIX LIEXOM

Benzokononka, CKi1aj], TpaHCIOPTHBIE YCTPONCTBA, PabOUHid
Tankep, 0OcTy)KEHHBIN B TIOPTY

KommiekT nHCTpyMeHTa HEOOXOIUMBIH JIJIsl ONPEAETICHHON paboThI

[IpuBenurte npumepsl BpeMeHHbIX pecypcoB CIC

[Topt HedTeHaMBHOMN

CraHok B 11exe

Cxuan neranei

bensokononka

Tankep, oOciTy)KeHHBIN B IOPTY
Pabounii

Uem 00BsICHAETCS IMPOKOE MPUMEHEHUE UMUTAITMOHHOTO MoienupoBanus (MIM)?

Tpannumeit

TeM, uTo OHO naeT Gosee TOUHBIE PE3yIbTaThI

Tewm, 4TO HE CyILIECTBYET IPUEMIIEMON aJIbTEPHATUBBI

Tem, uro cnabas Qopmaan3yeMocTh CIOXHBIX CHUCTEM WU BBICOKas pa3MEpHOCTh
penaemMspIx 3a/1a4 IPEMsTCTBYOT UCIIOJIB30BAHUIO CTPOTHX METOJI0B ONITUMH3ALUN
Tewm, 4TO MCHOAB30BaHUE CTPOTMX METOJOB ONTHMM3ALMU IPUBOJIUT K PE3YyJIbTATAM,
JAJIEKUM OT BO3MOXKHOCTEH MTPAKTUUECKOr0 IIPUMEHEHUS

19B uem cOCTOUT UMUTALIMOHHBIN SKCIIEPUMEHT?

B nporno3upoBaHuu ¥ MIaHUPOBAHUH paOOTHI CUCTEMBI Ha OyayIiee

B oToOpaxkenuu mporecca, NPOTEKAIONMIETO B CIOXKHOH CHCTEeME B TEYCHHE
HCCKOJIbBKUX CCKYHJ WKW MUHYT, 3a JIUTCIIBHOC BPEM pa6OTI)I KOMHBIOTepHOfI
MporpaMMbl UMUTALIUN

B cunTe3npoBaHuM U UCCIIEIOBAHUU CTPATETUH YIIpaBICHUS

B oroOpaxkenun mporecca, MPOTEKAIOIIETO B CIOXKHOW CHCTEME B TEUYCHHUE
JUINTEIPHOTO WHTEpBaja BpPEMEHH, 3a HECKOJBKO CEKYHJ WIH MHUHYT paboThI
KOMIIBIOTCPHOU IMPOrpaMMbl UMUTAILUA

B 00y4enuu 1 TpeHUPOBKE YIIPaBICHYECKOT0 MepCoHana



21Ipu cOOBITUHHOM MOIXO/IE:

Pa3paboTumnk OMMCHIBAaCT BCE JCHCTBHS, B KOTOPHIX MPHUHUMAIOT Y4acTHE DIIEMEHTHI
CUCTEMBI, U 3a/1a€T YCIOBUs, ONpPEIESIONINe Haualo U 3aBepiuenue neiicteuil. [locne
KaXJIOTO TMPOJABUKEHUS HMHUTAIIMOHHOTO BPEMEHH YCIOBHUS BCEX BO3MOXKHBIX
NEHCTBUI MPOBEPSIOTCS M €CJIM YCIOBUE BBIMOJHAETCS, TO MPOUCXOIUT UMUTALUS
COOTBETCTBYIOLIETO JICHCTBUS

UccnepoBatenb OMUCHIBACT MOCIEIOBATEIHLHOCTh KOMIIOHEHTOB MOJIENIH, KOTOpBIE
BO3HUKAIOT M0 ompenesneHHoil cxeme. Jloruka BO3HUKHOBEHMSI ONPEIENIEHHBIX
KOMITOHEHTOB 33JIa€TCs OJIHUM OIEepaTopoM si3bika. MmuTtaTop Mopaenupyer mpoiiecc
MIPOJBMKCHHSI AKTUBHBIX JJIEMEHTOB Yepe3 CHCTEMY, KOTODPBIH COINPOBOKIACTCS
COOTBETCTBYIOIIEH TTOCIIEIOBATEIIBHOCTHIO COOBITHIA

[Iporpammuct wuMeeT 34€Ch NPAKTUYECKU HEOTPAaHUUYCHHBIE BO3MOXKHOCTH IIO
co3nanuto pdexkTuBHoi UM, Hamnydmmm oOpa3oM HCHOIB3YIOIIEH pecypcsl OBM,
0COOEHHOCTH OTEPAIlMOHHON CHUCTEMBbI, 00JIaJaroIiell BHICOKMM OBICTPOJCHCTBUEM H
T.J.

HccnenoBaTens onuchbiBaeT COOBITUS, KOTOPBIE MOTYT U3MEHSATh COCTOSIHUE CHCTEMBI,
U OTPEJENSeT JJOTUUECKHE B3aUMOCBS3U MEX1y HUMHU. VIMHUTAIMS POUCXOIUT MMyTEM
BbIOOpa M3 cmHcka OyaymMX COOBITUN ONMKaMIIero mo BpPEeMEHU COOBITUS U €ro
BBITIOJTHCHHUS

20YTo no3BoJIseT OCYIIECTBUTh UMUTALIMOHHBINA IKCIEPUMEHT?

Ob6ecneunTh CTOXACTUYCCKYIO CXOANMOCTD ITponeccca MOACIMPOBAHUSA

VYMEHBIIUTD TPYAOCMKOCTD IOJYUCHUA PE3YJIbTATOB

C,I[eJ'IaTb BBIBOJBI O ITIOBCACHHUHN CCuee OCO6€HHOCT§IX, CUHTC3HUPOBATH U UCCIICOIOBATDH
CTpaTCrun yIHpaBJICHUA, NIPOTHO3UPOBATL U IINIAHUPOBATH pa60Ty CUCTCMBI Ha
6yz[ymee, O6yanb H TPpCHUPOBATb ynpaBJ’ICH‘ICCKI/Iﬁ IepCcoHall

HpOBepI/ITB MMpaBHUIIBHOCTDH peH.IeHPIfI, MOJIYYCHHBIX APYT'UMH METOAAMU

21B yeMm cocrosT HEOOCTAaTKHU UMHUTAITMUOHHOTI'O MO,I[CJ'II/IpOBaHI/ISI?

TpyaHOCTH aIeKBaTHOCTH ONKMCAHUS CUCTEMBI

He Bcerma ypmaercs o0OecneunTh CTOXaCTUYECKYIO  CXOJIUMOCTh  Ipolecca
MOJEIIMPOBAHUS

HerpuBnanbHa nHTEpIIpETAIUA PE3YJIHTATOB

TpynHOCTH aneKBaTHOCTH OINMCAHMS CHUCTEMbI, HE BCerjga yjaercs o00ecrneunuTh
CTOXaCTUYECKYI0  CXOAMMOCTb  IIpoLecca  MOJCIMPOBAaHUs,  HETPUBHAIIBHA
MHTEpHpeTalys pe3yabTaToB, O0IbIIas TPYA0EMKOCTh, BBICOKAsI pa3MEPHOCTh
bonpmas tpynoemkocts UM

22Ha3oBuTe nepByIo a3y pa3BUTHS CPEACTB UMUTALMOHHOTO MOJICIIMPOBAHUS

WNurtennextyansHoe MM, XapakTepusyrolleecss BO3MOXHOCTBIO —HCIOJIb30BaHUsA
METOJIOB MCKYCCTBEHHOTO WHTEJUICKTA W MPEXKAe BCEro 3HAHWi\: MpH TPUHITHH
peleHuii B mpolecce UMUTAIMK, TPU pealu3aluu uHTepdeiica moap3oBareis, Mpu
CO3/1aHUU MHQOPMAIMOHHBIX O0aHKOB MM, mpu HCrosib30BaHUM HEUETKUX JAHHBIX U
T.J

Co3nanne M Ha yHuBepcalbHBIX s3bIKax mporpammupoBanus (Poprpan, [Tackans,
Mopyna, C++, Ana u ap.) wiM Ha crueruanu3upoBaHHbIX s3bikax MM (GPSS, Q-
GERT,GASP 1V, SLAM II,SIMULA u ap.) uwiu Ha OOBEKTHO-OPUEHTHUPOBAHHOM
si3pike UM (MODSIM II1, SIMULA 67, Sim++, C++Sim, Simex 3.0, QNAP 2).
Ucnonp3oBanue mnpu pazpabotke MM mnpoOreMHO-OpUEHTHPOBAHHBIX CHUCTEM U
cpeacts UM, takux kak [IOJJCUM, ACUMIITOTA, DOSIMIS-3, Process Charter
1.0.2, Powersim 2.01, Ithink 3.0.61, Extend+BPR 3.1, Arena, ProModel , ReTnink



23HazoBure BTOpyIO a3y pa3BUTHs CPEACTB UMUTAITMOHHOTO MOJICITUPOBAHHUS

Coznanne M Ha yHuBepcalbHBIX s3bIKax nporpammupoBanusi (Poprtpan, [lackans,
Mopyna, C++, Aga u ap.) wiM Ha crneruanu3upoBaHHbIX s3bikax MM (GPSS, Q-
GERT,GASP 1V, SLAM II,SIMULA u ap.) uiu Ha OOBEKTHO-OPUEHTHUPOBAHHOM
s3pike UM (MODSIM 111, SIMULA 67, Sim++, C++Sim, Simex 3.0, QNAP 2)
Hcnons3oBanue mnpu paszpabotke MM mnpoOieMHO-OPUEHTHPOBAHHBIX CUCTEM U
cpeacts UM, takux kak [IOJJCUM, ACUMIITOTA, DOSIMIS-3, Process Charter
1.0.2, Powersim 2.01, Ithink 3.0.61, Extend+BPR 3.1, Arena, ProModel , ReTnink
WNurennextyanbHoe WM, xapakrtepusyromeecss BO3MOXKXHOCTBIO —HCIIOJIb30BAHUS
METOJIOB MCKYCCTBEHHOTO MHTEIUICKTA W MPEkKAE BCEro 3HAHWI\: NpH TPUHITUH
pelleHrid B Mpollecce MMUTALMU, NpU pean3aluu uHTepdeiica moab30BaTes, Mpu
cozanny MH(pOpMaMoHHBIX 0aHkoB MM, npu HMCHOJIB30BAHUM HEYETKUX JAHHBIX U

T.J0

24HazoBuTte TPCTbIO (ba3y Ppa3BUTHA CPCACTB UMUTALTHOHHOTI'O MOJACIIMPOBAHUA

Coznanne UM Ha yHuBepcalbHBIX s3bIKax mporpammupoBanusi (Poptpan, [lackans,
Mopnyna, C++, Ana u ap.) wid Ha crneuudanusupoBaHHbIX si3bikax UM (GPSS, Q-
GERT,GASP IV, SLAM ILSIMULA wu np.) uiun Ha 0O0BEKTHO-OPUEHTHPOBAHHOM
s3pike UM (MODSIM III, SIMULA 67, Sim++, C++Sim, Simex 3.0, QNAP 2).
HNuremnektyansHoe WM, xapakrtepusyromieecs BO3MOKHOCTBIO — HMCIOJIb30BAHUS
METOJIOB HCKYCCTBEHHOT'O HHTE/UICKTAa M MPEXKAE BCEro 3HAHWU\: MPH MPHHITUH
pelleHrid B mpollecce MMHUTAIMK, TpU pealn3aluud UHTepdeiica moiabp3oBarens, mpu
CO3/IaHUH MHQPOPMAITMOHHBIX 0aHKOB MM, mpu HCIIOJIIB30BAaHWHM HEYETKHUX JAHHBIX U
T.J

Ucnons3oBanue mnpu paszpadbotke MM mnpoOreMHO-OpPUEHTHPOBAHHBIX CHUCTEM H
cpeacts UM, takux kak [TOJJCUM, ACUMIITOTA, DOSIMIS-3, Process Charter
1.0.2, Powersim 2.01, Ithink 3.0.61, Extend+BPR 3.1, Arena, ProModel , ReTnink

25Bcer)1a JaAu TIpH HUMUTAIUOHHOM MOZACIIMPOBAHUHU BO3MOXHOCTH COKOHOMHTL BpPEMA
ABJIACTCA onpez[eml}omeﬁ?

Bcerna, mockoiabpKy Bpems - 3TO IVIaBHBIN (akTop

He Bcerna

M mosxeT paboTaTh MeIJIeHHEE pealbHOM CUCTEMBI

Her Takux 3a1a4, KOTOpble HE MO3BOJIMINA Obl 5KOHOMUTH BpeMs

25aB kakux ciayyasx MOJEIbHOE BpEMSI MOXKET MPEBBIIIATh peaabHOe?

DTO0 3aBUCUT OT HACTPOUKH MOJENN

CymiecTBYIOT TakHe CIOXKHBbIE 33Jayd (KaK IMpaBWJIO, OHM CBS3aHbl C CHCTEMaMu
YIIPaBJIEHUS, CUCTEMaMH MOJAEPKKU U IPUHATHUS PEIICHHUM, SKCIEPTHBIMA CHCTEMAMU
U T.I.), KOTOpble TpeOyIOT MpH MOAEIHPOBAHUU IPOBEACHUS CTOJIb OTPOMHOIO
KOJIM4YeCTBa BbIUUCIEHUH, uTo IM MoxkeT paboTaTh MeJjIEeHHEE PeabHOM CUCTEMBI

26/ IMuTarimoHHBIC MOJICIIH TIPEACTABISAIOT COOOM O CYIIECTRY...

AHaTuTHYECKHE CTOXaCTHYECKHE MOJIETH
AJITOPUTMUYECKUE TTOBEICHYECKHE MOJICIIH
AHaJIUTUYECKUE AETEPMUHUPOBAHHBIE MOJIECIIH
Henuneiinbie HecTalMOHAPHBIE MOIEIIN
Pacnpenenennpie aHaauTUYECKUE MOJETU



27B pe3ynpTareé WMHUTALMOHHOTO MOJEIHPOBAHMSA TIOJIyuyeH Tpaduk, M300paKCHHBIH Ha
pucyHke. YTo MOKHO CKa3aTh O XapaKTepe NpoLecca NOCTYIUIEHUS 3asBOK?
e Heperymspnsiit
e JlocrosiHHBIN
e PaBHOMepHBIH
e Perynspubiit
o CnyualiHbIH

284rto sBisIeTCS ONPEEIIAIONIEH YepTOM UMUTAIMOHHOTO MOJIEIIMPOBAHUS?
e Hannune aHAIMTUYECKOW MOJIENIM UMUTUPYEMOTO MpoLecca
Hannuune croxactudeckoi MOJEIM KMUTUPYEMOTO MIpoLEecca
CKopoCTb BBIIIOJHEHUS] KOMIIBIOTEPHHBIX OIlE€paluii
HenpemeHHas MOBTOPSEMOCTb 3KCIIEPUMEHTOB
Hanuuue 1mpocToro BBIPAKEHHMs, IO3BOJSIOLIEIO IPOrHO3UPOBATh  PE3yJbTAT
ITIOBTOPHOI'O OKCIIEPUMEHTA

3I1pu rcnonap30BaHUM MOAX0Aa CKAHUPOBAHUS aKTUBHOCTEH:

ePa3paboTunK ONHUCHIBAECT BCE ICUCTBHSA, B KOTOPBIX IMPUHUMAIOT YYaCTHE AIIEMEHTHI
CHCTEMBI, M 3aJaeT yCJOBHUS, ONpPEeISIoIne Hayalo M 3aBepuieHue neiictBuil. [locne kaxmoro
MPOABIDKEHHS] UMUTALMOHHOTO BPEMEHHU YCIOBUS BCEX BO3MOXKHBIX JICHCTBUU MPOBEPSIOTCS U
€CJIM yCJIOBHUE BBIITOJIHSETCS, TO IIPOMCXOJUT MMUTALINS COOTBETCTBYIOIIETO ICHCTBHS

eliccienoBaTenh ONKMCHIBACT IOCIEIOBATEIBHOCTh KOMIIOHEHTOB MOJEIH, KOTOpBIE
BO3HHUKAIOT MO OIpeaesieHHOH cxeme. Jlormka BO3HMKHOBEHHUS ONPEACICHHBIX KOMIIOHEHTOB
3a7aeTcs OJHUM OIEepaTopoM si3blka. MmuTaTop MoJenupyeTr mpolecc MpOABHKEHUS aKTHBHBIX
AJIEMEHTOB Yepe3 CHCTEMY, KOTOPBIH COMPOBOXKIACTCS COOTBETCTBYIOUICH IOCIIE0BATEIbHOCTHIO
COOBITHIA

e[IporpaMMucT UMeeT 3/1€Ch MPAKTUUECKU HEOTPAHUYEHHBbIE BO3MOXKHOCTH MO CO3/1aHUI0
s¢pdextuBHoit MM, HamnyuymmM o6pa3oMm wucnonb3yromeid pecypcel OBM, ocoOenHocTu
OTIEePALIMOHHOM CUCTEMBI, 00IaIatoIeii BBICOKUM OBICTPOJCHCTBUEM H T.JI.

ellccnenoBaTenb OMUCHIBAET COOBITHSA, KOTOPbIE MOTYT U3MEHATh COCTOSIHUE CUCTEMBI, U
OTIpeIeNIIeT JIOTUYECKHE B3aMMOCBSI3M MEXIY HUMHU. MIMHTAIMsi MPOMCXOAWUT MyTEM BBIOOpa W3
CIHCKa OyIyIMX COOBITUN OMMDKaNIIEero o BpeMEHHU COOBITHS U €TO BBINOJIHEHUS

41Tpu npoueccHO-OPUEHTUPOBAHHOM MOJIX0/IE:

ePa3paboTunk OMMCHIBAET BCE NEHCTBUS, B KOTOPHIX MPUHUMAIOT Y4acTHUE DIIEMEHTHI
CHUCTEMBI, U 3aJa€T YCJIOBUS, ONPEIEIAIONIME Hadaao W 3aBeplieHue aerctBuid. [locie kaxaoro
MIPOJBMKEHHS] UMUTAIMOHHOTO BPEMEHM YCIIOBUSI BCEX BO3MOXKHBIX NEHCTBHI MPOBEPSIOTCA U
€ClIn YCHOBI/IC BBITIOJIHACTCA, TO HpOI/ICXO}II/IT UMHUTanus COOTBGTCTBYIOHIGFO I[CflCTBI/IfI

e[IporpaMMUCT UMEET 3/1€Ch MPAKTUUECKH HEOTPAHUUYCHHBIE BO3MOKHOCTH TIO0 CO3/IaHUIO
spdextuBHoi VM, HammydmmMm o0pa3oMm wHcmonb3ylomeld pecypcel OBM, ocobGeHHOCTH
OTIEPAIIMOHHOMN CUCTEMBI, 00JIaIal0IIeH BHICOKUM OBICTPOJCHCTBUEM U T.J

ellcceoBaTelb OMUCHIBAET TMOCIEAOBATEIPHOCTh KOMIIOHEHTOB MOJIETH, KOTOPBIE
BO3HHUKAIOT M0 OINpeAeNeHHOW cxeme. Jlornka BO3HUKHOBEHHS OIPEACIICHHBIX KOMIIOHEHTOB
3a/1aeTcsl OJTHUM ONEpaTopoM s3blka. MmuTaTop MonenupyeT mpouecc NpOABUKEHUS AKTUBHBIX
3JIEMEHTOB Y€pe3 CUCTEMY, KOTOPBIA COMPOBOXKIAETCA COOTBETCTBYIOLIEH MOCIEAOBATEIbHOCTHIO
COOBITHH

ellccrenoBaTenh OMUCHIBAET COOBITHS, KOTOPHIE MOTYT U3MEHSTh COCTOSIHHE CHCTEMBI, U
onpeﬂenﬂeT JIOTUYCCKHUEC B3aMMOCBSI3HU Me>1<)1y HUMMN. I/IMI/ITaHI/Iﬂ HpOI/ICXOJII/IT HYTeM BI)I60pa n3
crucKa Oyaynux coObITHIA OMKalIIero Mo BpeMEHU COOBITUS U €r0 BBITIOTHEHHUS
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SKakue HeIO0CTaTKH BIJIEUET HCIOJNIb30BAHUE YHUBEPCAIbHBIX AITOPUTMHUYECKUX SI3BIKOB

nporpammupoBanus a1 co3ganus UM CIIC?

Bonpmias cTouMOCTh M, Kak MPaBUIIO, OPUEHTUPOBAHHOCTH Ha BBIMOJHEHUE KPYITHBIX
MIPOEKTOB B OOJIBIINUX PUPMaX U OpraHU3aALUAX

Bonpmme  TpymosarpaThl,  BbICOKas ~ KBAIH(HUKAIUS  IPOTPAMMUCTOB,  y3Kas
HAIpaBlIEHHOCTh TnonyuyeHHo KM  Ha pelieHue KOHKPETHOM 3ajaud M, Kak MpaBuio,
HEBO3MO>KHOCTh UCIIOJIb30BAHUS JUIsl IPYTUX TPUIIOKEHUN

OrpanuueHHass THOKOCTb C TOYKM 3pEHHUS MHOro0Opaszusi HUCCIEIYyEeMbIX CHCTEM U
BO3MOYKHOT'O pa3HOO0pa3us 3a7ay UX aHajIu3a U CHHTE3a

6Kakne HemOCTaTKH BJIEYET UCIOJIb30BAaHUE CIICHHUATM3UPOBAHHBIX S3BIKOB MOJICIIMPOBAHUS
st cozmaaust UM CIIC?

e bompmmme  Tpymo3aTrparbl, BBICOKas — KBaJHM(HUKAIMS  HPOTPAMMHUCTOB,  y3Kas
HaIPaBJICHHOCTH MoyiydeHHOH MM Ha pelieHre KOHKPETHOH 3a/auu |, KaK MPaBHIIO,
HCEBO3MOXHOCTD UCITIOJIb30BAHUA IJIA APYTrUX HpI/IJ'IO)KeHI/If/'I

e boibirasg cToUMOCTH H, KaK IpaBUIO, OpUCHTHUPOBAHHOCTL HA BBINIOJIHCHUC KPYIITHBIX
IIPOEKTOB B OOJIBIINX (PUPMAX M OpraHU3aIUsIX

e OrpannycHHass TMOKOCTb C TOYKM 3PEHHUS MHOr000pa3usi UCCIEAYEMBIX CUCTEM U
BO3MOXXHOT'O Pa3HOOOpa3us 3a/1a4 UX aHAJIN3a U CHHTE3a

7Kakue HeOOCTaTKU BIJIEYET UCIOJIb30BaHUE IPOOJIEMHO-OPUEHTHUPOBAHHBIX CHCTEM
MozaenupoBanus A co3ganus UM CIIC?

e bosbmve  Tpyno3arparbl, BbICOKass — KBaJM(HKAIMs  HPOrPaMMHUCTOB,  y3Kas
HaIlpaBJIEHHOCTh NojaydYeHHOUM IM Ha pelieHne KOHKpPETHOM 3aa4M U, KaK IPaBUIIo,
HEBO3MO>KHOCTb MCIIOJIb30BAHMS ISl IPYTUX PUIIOKEHUN

e bonbmas crouMocTs M, Kak NPaBUJIO, OPUEHTUPOBAHHOCTh HA BBHIIIOJIHEHHUE KPYIHBIX
MIPOEKTOB B OOJIBIINX PUPMax U OpraHU3aLUAX

e OrpaHnyeHHass THOKOCTb C TOYKHM 3PEHHUS MHOrooOpasus HCCIENyeMbIX CHUCTEM H
BO3MOXKHOT'O Pa3HOOOpasus 3a/1a4 UX aHaJlM3a U CUHTE3a

8Kakue mpeumyliecTBa CyJUT HCIIOJIb30BAHUE MPOOIEMHO-OPUEHTUPOBAHHBIX CHCTEM
MozaenupoBanus i co3panus UM CC?

e Onu oOnamatoT JByMs HauOojee BaXHBIMH  JJOCTOMHCTBAMH:  yJIOOCTBOM
MIPOrpaMMHUPOBAHUS U KOHUENTYaJIbHOW BBIPA3UTEIbHOCTHIO

e OHuU NMO3BOJAIOT ObICTPO U 3PdekTuBHO co3aaBarh UM u mpoBoauTh uccieaoBaHUS
BOOOIEe 0€3 MpOorpaMMHMpOBAaHUS U TO3TOMY C HHUMH HEMOCPEICTBEHHO paboTaer
HCCIIEA0BATENb

e [IporpammucT wHMeeT 3/4eCh MPAKTUYECKH HEOTPaHUUEHHBIE BO3MOYKHOCTU IO
coznanuio pdextuBHoit UM, HamryudmmM obpa3zoM ucnolb3yomei pecypest 9BM,
OCOOEHHOCTH OIEpaAIMOHHON CHCTEMBI, 00JaJaroIell BHICOKUM OBICTPOJICHCTBHEM H
T.J

OKakme  mpeumymiecTBa  CyJHUT  HCIIOJIB30BAaHHE  CIELUAIM3UPOBAHHBIX  S3BIKOB
MoaennpoBanus Juis cos3panus UM C/IC?

e Onm oOmamaroTr JByMs HaumOojee BaXXHBIMH  JOCTOMHCTBAMHU:  yJA00CTBOM
IPOrpaMMUPOBAaHUS M KOHIIENITYaJbHOM BBIPA3UTEIBHOCTBIO. 3a CUET CHUKEHHUS
rMOKOCTH ¥ YHUBEPCAJILHOCTH OHM MO3BOJISIIOT co3/iaBaTh MM Ha HECKOJIBKO MOPSIKOB
ObIcTpee U He TPeOYIOT pabOThl CUCTEMHBIX TPOIPAMMHKCTOB

e [lporpammucT wHMeeT 31€Ch IPAKTUYECKH HEOTPAHWYEHHBIE BO3MOXHOCTH IIO
co3nanuio 3pdextuBHoil UM, Hammydmmm oOpa3zom ucHomb3ytoniei pecypecsl O9BM,
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0COOEHHOCTH ONEPaIlMOHHON CHUCTEMBI, 00JIafaromeil BHICOKUM OBICTPOACHCTBUEM U
T.J

Onu no3BossA0T ObICTPO U 3PPekTHBHO co3aaBaTh VM M NpoBOAUTH MCCIIENOBAHUS
BOOOIIE 0€3 MpOrpaMMHMpOBAHUS U IIO3TOMY C HUMH HEMOCPEICTBEHHO paboTaer
UCCIIEI0BATEIb

Urto siBNI€TCS abTEPHATUBOM aHaIU3a TOCTHXXUMOCTH ceteid [letpu?

AHanu3 abCONFOTHON ¥ OTHOCUTEIBHOU MPOIYCKHOM CIIOCOOHOCTH CETH

Cunre3s cereit [leTpu, o6agaromux CBONCTBOM JOCTHKUMOCTH

CucTeMHBIM aHAJIN3 CUTYallMU CTATUCTUYECKON HEYCTOMUYMBOCTH MOJEIICH
Nmurtannonnoe monenupoBanre CMO, npeacTaBiieHHbIX MoJiesiMu cetelt [letpu
AnpTEpHATUBbI HET

Amnmapat cetu [lerpuKakue cuctemsl o3BoJisieT nMoaeupoBaTh anmnapar cereit [lerpu?

JInneliHbIe HENPEPBIBHBIE CUCTEMBI
Henunelinble HENpepBIBHBIE CUCTEMBI
CraTudeckue TUCKPETHbIE CUCTEMBbI
JInHaMy4ecKkHue JUCKPETHBIE CUCTEMBI
CucreMsl ¢ pacripeieIeHHbIMU TapaMeTpamMu

B kakoM cMbIcie YTrOJOBHBIM MPOLIECC MOXHO MPEACTaBUTh KaK MPOLECC MacCOBOTO
oOciy>)xuBaHusi? B KakoM CMBbICIE YTOJOBHBIA MPOIECC MOXKHO TMPEICTaBHTh KaK IIPOLECC
MaccoBOT0 00CTyKUBaHUsA? {

OO6ciyxuBaHue- CIylIaHUE JIea B CyJe

OO6ciyxuBaHue- IPECTYIIICHUE

OO6ciyxuBaHue- COlepPKaHUE 3aKIIFOUYEHHBIX
O0cmykMBaHUENPUCSKHBIX 3ace/iaTeNieil BO BpeMsi BBIHECEHHs BEpPIUKTa

UYro npencrasinseT coboirpaduuecku cets [letpu?

JIaGupuHT

JlpeBoBUIHBIN Tpad COCTOSTHUM

Mynbsturpad ¢ pedbpamu, COOTBETCTBYIOIIMMU IIEPEX01aM
CereBy10 CTPYKTYpY € TpeMsl BUIaMU BEPILUH
CoBOKYNHOCTb TpauKOB COOBITUI B CETH

JIBY10JIbHBIN OPUEHTUPOBAHHBIN Tpad

Kak oroOpaxarotcsinnamuueckue o0bekTsl B ceTsix [lerpu?

Bepmmnamu
Jyramn
CoObITusIMU
[Tepexonamu
Mapxkepamu

KupocTh cetun HCTpI/I O3Ha4YacT:

IloBeneHue CE€TH, aHAJIOTNYHOC ITOBCACHHNIO ’)KHMBOU CHUCTEMEI
O,Z[HOBpCMCHHOC BBITIOJTHCHHEC yCHOBI/Iﬁ 6C3OHaCHOCTI/I, OIrpaHUYCHHOCTH
,LJAOCTHXXUMOCTH U COXPAaHAECMOCTHU

Hanuuue B Mmonenupyemoii cucreme n30bITOYHOCTH MHPOPMAITUN

Hanuune B Mogenupyemoit cucteMe U30bITOYHOCTH anmnapaTypbl, LIUKIOB, TYUKOB U
OJIOKUPOBOK
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e OrcyTcTBHE B MOJCTUPYEMOH CHCTEME M30BITOYHOCTH amIapaTypbl, HUKIOB, TYITHKOB
1 OJIOKUPOBOK

Kak Ha3piBaeTcs n3MEHEHNE MapKUPOBKU B ceTu [letpu?
JleMapKupoBKOH

ACHHXPOHU3MOM

[Tepexonom

3azepkKon

e Pacnpenenenuem

e CoOpITHEM

Urto o3nauaet "uHruOUTOpHAS"?
e B Hell ecTb pazpemiaromuye 1yru
B neli ecTb 11BETHBIE 1yTH
B Heli ecTh Hecrubaemele 1yru
B nelt ectpb 3anpemaronme 1yru
B Heit ecTh pyHKIIMOHATBHBIE TyTH

Ha kakom »stame HYXHO IIPOU3BOAWUTL aHAJINU3 yCTOfIHHBOCTH, a TaKKXC YHNpPaBIACMOCTH H
Ha6J'IIO,I[a€MOCTI/I CHUCTCMbI ynpaBJ’IeHI/IH?
Ha »Tane u3roroBneHus
Ha sTane ucnelTaHUM I'OTOBOTO U3aCInsA
Ha sTane OKCILTyaTauuu
Ha sTane yYTUJIn3anuu
Ha sTane IMPOCKTUPOBAHHA
Ha stame Bo3HHKHOBEHMS niacu Co3JaHuA

K xakuM nocneacTBUsIM MOXKET IPUBECTU HEMOJIHAS YIIPABISIEMOCTh CUCTEMBI?
e K OrpaHnyeHuro BO3MOKHOCTEN yIIPABICHUS

K meaddexTuBHOM paboTe CHCTEMBI

K cboro B mporiecce paboThl CUCTEMBI

K HenocTH)UMOCTH 11eNn yTIpaBiIeHUS

K aBapuu B nporiecce sKcIuTyaTauu

K TpynHOCTAM IIpH TOCTUKEHUU L€ YIIPABJICHUS

K xakuMm mocneacTBUSIM MOKET IPUBECTU HEMOHAs HAOII0JaeMOCTh CHCTEMBI?
e K orpanndenuro BoO3MOKHOCTEH HAOIIOIEHUS

K HeaddexTuBHOM paboTe CUCTEMBI

K c6or0 B mporiecce pabOThI CHCTEMBI

K aBapuu B mpoiiecce dKCIUTyaTaluu

K HemocTH)uUMOCTH 1€ HaOII0IeHUS

K TpymHOCTSM TP H3MEPEHUH TICPEMEHHBIX COCTOSTHHS

Uro omnpenensieT MOHATHE: COCTOSTHUE CUCTEMBI?

e Ortaenser HacTOALIEe OT MPOLLIOrO, COMAEPKUT BCHO HHPOpPMAIMIO O Oyayliem
CHCTEMBbl, HEOOXOIMMYIO JJIsi ONpEeAENeHHS pPEaKUUd Ha IMPOU3BOJIBHBIM BXOIHOMN
CUTHAJ

e Ortaenser Hacrosiiee OT OyAyIIero, COAEPKHUT BCIO HHPOPMAIUIO O BXOIHBIX
CHTHaJIaX, HEOOXOIMMYIO ISl OTIPEJICJIEHUS PEaKI[M CUCTEMBI B TEKYIIIEM BPEMEHU
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CBs3pIBa€T BXOJHBIE TIEPEMEHHBIE C BBIXOJHBIMHU, COACPKUT HWH(OOPMAIUIO O
CTPYKType W TapaMeTpax CHCTEMbI, HCOOXOAMMYIO JUIsi OMPEICICHHUS PEakiuy Ha
MPOU3BOJILHBINA BXOJHON CUTHAJ

CBs3pIBaC€T BBIXOJHBIC IIEPEMEHHBIE C BXOJHBIMHU, COJEPKHUT HHOOpPMAIUIO O
mapaMerpax CHCTEMBbI, HEOOXOIUMYIO IS ONpPEICICHUS HAONIOJAaeMbIX U
YIIPaBJIsIEMbIX TEPEMEHHBIX

COBOKYITHOCTh TEKYIIUX 3HAYCHHH MEPEMEHHBIX, OMUCHIBAIOIINUX BXOABl M BBIXObI
CHCTEMBI

Casi3piBacT OyayIiee ¢ MPOIUTBIM, COAEPKUT BCIO HH(POPMAIIHIO O MPOILIOM CUCTEMBI,
HEOOXOIUMYIO ISl OTIPEACIICHUs PEAKIIMU Ha MPOU3BOJIbHBIN BXOIHON CUTHAII

Kak Ha3pBaeTcsi HampspDKeHUE, eclid K o0omM BXojaMm AuQQEepeHIHaTbHOTO YCUIHTENS
MIOCTOSTHHOTO TOKa MPHJIOKEHO OJMHAKOBOE M0 3HAYCHHUIO U 3HAKY HarpspKeHUe?

cuHdazHoe
ACUMMETPUYIHOE;
nudhepeHIraTbEHOe
WHTETPAIBHOE
CUMMETPUIHOC

Yuciao 22 B ABOUMYHOU CHCTEME CUUCIICHUS\;

10010
10101
10110

Kakoii Tpurrep He HMeeT HEONPEAETICHHOTO COCTOSHUS M MOJXKET MCIIOJIb30BaThCs B
Pa3IUYHbIX PeKUMax?

T - -Tpurrep;

JK - -tpurrep
;D- - Tpurrep;
RS - -tpurrep

Tpurrepbl He MOTYT HCIIOJB30BATHCS Kak\:

3JIEMEHT 3aJCPKKHI
reHepaTopbl CHHYCOUJTAIBHBIX CUTHAJIOB
TE€HEepPaToOPsI MPSIMOYTOIBHBIX UMITYJIbCOB
sueiika mamsTh

HET BEPHOT'O OTBETA

B kakom pexxuMe paboTaroT TpaH3UCTOPHI B IIU(PPOBBIX diIeMeHTax?

B nmaccuBHOM pexxnume

B ycunurensHOM pexume
B pexume Mmopynsaunn

B pexume nemonynsinuu
B xiroueBoM pexnme

PeanmyeT JIOTUYCCKYIO OII€palvii0 YMHOXKCHHUA. . .

Jlornmueckuit\nanement NJIA
Jlornyeckuit anement U
Jlornueckuit anement HE

[MudpoBsie ycTpoiicTBa, MOCTPOEHHBIE HA OCHOBE TPUITEPOB M NpEAHA3HAYEHHBIC IS
YMEHbBIIICHHS YaCTOThI UMITYJIHCOB B I1€710€ KOJIMYECTBO pa3, HA3bIBAIOTCS\:
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e JlenuTenu 4acTOThI
e Cymmaropsl
e Perucrtpsl

Kak Ha3bIiBaeTcsi ycCTpOICTBO, MpeAHA3HAUYEHHOE JJisi OTKPBITHUS WM 3aKpbITUS KaHaua,
MepeIAt0IeT0 YHEPTUI0?
e KommyTtaTop
e KiroueBoi 37€MeHT

e Jlemmudparop

Peructp sto —
e Uucno Uiy CUMBOJI, YYaCTBYIOLIUE B MAITMHHOM OMepanuu
e DIIEKTPOHHAs CXeMa JUIsl BPEMEHHOTO XpaHEHHUs! TBOMUHON MHpOopMaIuu (MAlIMHHOTO
CJIOBA)
e  YCTPOWCTBO BBIMOJHAIOIICE [0 KOMaH1aM\NHECKOJIbKO MPOCTEHIINX OrepaIinit

AKTHBHBIMH 2JIEMEHTAMH Ha3bIBAIOTCH. . .
e DJIEMEHTHI, COJIeprKallie BHYTPEHHUE UCTOYHUKU SHEPTUU
e DJIeMEHTHI, B KOTOPBIX BHYTPEHHHE HCTOUHUKU SHEPTUU OTCYTCTBYIOT
e DJeMEeHTHI, BBIpadaThIBAIOIINE HJIEKTPUUECKYIO SHEPTUIO

Kak HaszpiBaeTcs KpaTKOCPOUHOE OTKJIOHEHHE (PU3UYECKOro IMpoliecca OT YCTAHOBJIEHHOTO
3HaueHus?
Curnan
WudopmaTuBHOCTS;
OproauyHoCTh
Nmmynse
Oynkus [Junpaka

UYro Takoe Tpurrep?
e lMnysnbCHOE YCTPOMCTBO, MMEIOLIEE JBAa YCTOMYUBBIX M HEU3MEHHBIX BO BPEMEHU
COCTOSIHMS, B KOTOPBIX OHO MOXKET npe6LIBaTL CKOJIb YTOJHO nonro<br>
e VCTpOHCTBO, MMEIOIIEE JBAa YCTOMUMBBIX COCTOSIHHS, CIIOCOOHOE TMOJ| JECUCTBHEM
YIPABJIAIOLIAX CUTHAJIOB CKAUYKOM IIEPEXOAUTH U3 OHOTO COCTOSIHUS B IPYTrO€
e lIMmyabCHOE YCTPOWCTBO, UMEIOIIEe TPH YCTOMUMBBIX cocTostHus\: -1, 0, +1.

Kittou, umeromuii HyeBoe CONMPOTUBICHHE B 3aMKHYTOM COCTOSTHUM U OECKOHEYHO OO0JbIIoe
COTNPOTHUBIICHHE B PA30MKHYTOM COCTOSIHMM HA3bIBACTCH. ..
e VCHIUTEIBHBIN
o PeannHbIil
o HMneanpHbIit

Kak HazpiBaeTcsi pexuM paloThbl, Korga K o0ouM BxoaaM AU(QepeHIHaTbHOT0 YCHINTENs
MIOCTOSTHHOT'O TOKa MPUJIOKEHO HE OJJMHAKOBOE 10 3HAUEHHUIO U 3HAKY HamlpsKeHue?
o nuddepeHIATBHBIMI
MHTETPAIbHBIN;
ACUMMETPHUYHBIN;
CUMMETPUYHBIN
cuH(Da3HBIHA
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CUMMETpPUYHBIN TPUITEP COCTOMT M3\:
e JIBYX TPaH3UCTOPHBIX KJIFOYEH, OXBAUYECHHBIX KaK OTPULATEIILHOM, TaK ITOJIOKUTEIbHOU
00paTHBIMU CBS35MU;
® JIBYX TPaH3HCTOPHBIX KIIFOUEH, OXBaUE€HHBIX OTPHUILIATEIBHON 00paTHOM CBA3bIO;
® JBYX TPAaH3HCTOPHBIX KIIFOUEH, OXBAUCHHBIX MOJOKUTEIBHON 0OpaTHOH CBSI3bIO
e JIByX IIOCJIEZOBATEIbHO BKJIIOUYEHHBIX TPAH3UCTOPHBIX KIIIOUEH
® HET BEPHOI'O OTBETA;

CYeT4YnKH UMITYJIBCOB MO CTPYKTYPE MOCTPOCHUS JACTSITCS Ha\:
® ACHUHXPOHHBIE C IIOCJIENOBATEIBHBIM WM CKBO3HBIM IIEPEHOCOM M CHUHXPOHHBIE C
NapajuleJIbHbIM WA CKBO3HBIM IIEPEHOCOM
® CYMMHPYIOILIKE, BHIYUTAOLIUE U PEBEPCUBHBIE;
® OJHOCTYICHYATHIC U ABYXCTYIICHYATHIE;
® UMIIYJIbCHBIE U TAKTUPYEMBIE;
® CYMMHPYIOILIHE U BBIYUTAIOLIUE

CyeTunku HUMITYJIBCOB IO HA3HAYCHUIO ACIIATCA Ha\:
¢ CYMMHUDPYIOIIHEC, BBIYUTAOMINC U PEBECPCUBHBIC
® ACHUHXPOHHBIC C IIOCICAOBATCIIbHBIM HJIM CKBO3HBIM II€PEC HOCOM U CHHXPOHHBIC C
mapajicJIbHbIM HJIN CKBO3HBIM IICPECHOCOM
¢ CYMMHUDPYIOIIHNE U BBIYUTAOIINC,
¢ HMMIIYJIbCHBIC U TAKTUPYCMEIC,
® OIAHOCTYIICHYATBIC U ABYXCTYIICHYATBIC

OO0o3HavyeHue Tpurrepa ¢ 3aep>KKOi, HUMEIOLIEro OJJMH WH()OPMAMOHHBIN BXO, OJMH BXOJ
CHHXPOHU3AIIMH U JIBA BBIX0/1a\: IPSIMOIl 1 HHBEPCHBIH.
e D-tpurrep<br>
¢ RS - tpurrep<br>
e T - Tpurrep

YCTONYMBBIM COCTOSIHUEM CHMMETPUYHOIO TPUITEPA SBISAETCA TAaKO€ COCTOSIHHUE, NpH
KOTOPOM ...
e 00a TpaH3UCTOPA HAXOAATCS B 3aKPBHITOM COCTOSIHUH
e 00a TpaH3UCTOPA HAXOMIITCS B aKTUBHOM COCTOSTHUU
® OJIMH TPAH3UCTOP OTKPHIT U HAXOJUTCS B PEKUME HACBIIIEHHUS, a IPYTOH - B 3aKPHITOM
COCTOSIHUM
e 00a TpaH3UCTOPa OTKPBITHI U HAXOATCS B PEXKHME HACHIIIEHUS
® HET BEPHOI'O OTBETA

YeTpoicTBO, MpeAHA3HAYEHHOE IS CII0KEHNS IBONYHBIX YMCEITHA3BIBAETCH. . .
e MynbpTHIeKcop
e KommyTaTop
e Cymmarop

Hudpossle ycTpoiicTBa, MOCTPOCHHBbIE HA OCHOBE TPUITEPOB U NpeJHA3HAUEHHbIE IS
YMEHBILEHHS YaCTOTHI UMITYJIECOB B I1€JI0€ KOJIMYECTBO pa3, HA3bIBAIOTCS\:
e KiroueBoil aneMeHT;
Peructpsr;
Cymmartopsl
JlenuTenn 4acToThI

Hemmdpatop
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Kitou, nmeronuii HyJeBoe CONMpPOTUBIICHUE B 3aMKHYTOM COCTOSIHUM M OECKOHEYHO O0JIbIIoe
COIIPOTUBIIEHHUE B PA30MKHYTOM COCTOSIHUM Ha3bIBACTCA ...

AOCONIOTHBIH
Wneanpubiit

YV CHIIMTENBHBIN;
PeanpHprit
ITaccuBHEBII

Kakoil M3 HuXKecnenyrolmux 3JIEKTPOHHBIX YCTPOMCTB BBICTYIIA€T B KAaueCTBE JJIEMEHTA

namMsTu?

OUIOJISIPHBIN TPAH3UCTOD;
TI0JIEBOM TPAH3UCTOP;
TUPHUCTOP

TPUITEP

BapHKar

10IIpu nHTEpBATILHOM U3MEPECHUU:

HYJICBast TOYKa OTCHUCTA HE (1)I/IKCI/Ipy€TC$I

YCTaHaBJIMBAIOT COOTHOIICHNUEC MCKAY 3HAYCHUCM BCINYHNHBI U Mepoﬁ

MOKHO OIIPEACTIUTb OTHOCUTCIIbHYIO BEJIMYHMHY ABYX XapPaKTCPHUCTUK

BCC BCJIIMYHHBI, KOTOPBIC JOJIKHBI OBITH HU3MCPCHBI, ACJIATCA Ha HCCKOJIBKO KJIACCOB

11IIpu nponopuroOHaNbHOM U3MEPEHUH

YCTaHaBJIMBAIOT COOTHOIICHNUEC MCKAY 3HAYCHUCM BCINYHNHBI U MepOﬁ

MOKHO OIIPEACTIUTb OTHOCUTCIIbHYIO BEJIMYHNHY ABYX XapPaKTCPUCTUK

no0assieTcst GUKCUPOBaHHOE HAYAJIO OTCYETa

BCE BEJIMYMHBI, KOTOPBIC JOJKHBI OBITh H3MEPEHBI, JCISTCS Ha HECKOJIBKO KJIacCOB

12IIpuBeneHHas NOTPEMIHOCTD - ATO

BBIPQ)KEHHOE B MPOIIEHTaX OTHOLIEHHE a0COIIOTHOM MOrPEeIIHOCTH K HOPMHUPYIOLIEMY
3HAYEHUIO

pa3MepHOe OTHOIICHHE JOMOJHUTENBHON MOTrPEITHOCTH K HOPMUPYIOLEMY 3HAUEHUIO
BBIPAKEHHOE B MPOIEHTAX OTHOIICHNE a0COIIOTHON MOTPEIIHOCTH K JOTIOIHUTEIbHON
MOTPEIIHOCTH

pasMepHOe OTHOLIEHHE a0COMIOTHON MOTPEIIHOCTH K HOPMUPYIOLIEMY 3HAUCHHIO

12IIpu kapIuHAIBHOM U3MEPEHUH:

yCTaHABIUBAIOT COOTHOIIIEHUE MEXKY 3HAUCHUEM BEIMYMHBI U MEPOit

MOKHO ONPEACTIUTb OTHOCHUTCIIbHYIO BEJIMYHNHY ABYX XapaKTCPUCTUK

no0aBiseTcst GUKCHPOBAHHOE HAYAJIO OTCUETA

BCC BCJIIMYHHBI, KOTOPBIC JOJI>KHBI OBITH HU3MCPCHBI, JACIATCA Ha HECKOJIBKO KJIACCOB

13Metpuyeckas nHPpOpMAIUS - ITO

nHpopmaiysg 00 MHTEHCUBHOCTH OIPEAEICHHON XapaKTePUCTUKHI
nH(pOpMaIIKs O COCTOSHUU OTIPEAENIEHHON XapaKTepUCTUKU
nH(pOpMaLUs CTPYKTYpE ONpeAeIEHHON XapaKTepUCTHK
uH(OpMaIKs IPUPOAE ONPEIETCHHON XapaKTePUCTUKH

13 lononHuTENBHAS TOTPEMIHOCT CPEACTBA U3MEPEHUH -

MOTPEUIHOCTh, BO3HHUKAIOIIA MPU OTKJIOHEHUH 3HAYCHUI BIMAIONIMX BEIUYMH OT
HOPMaJIbHBIX 3HAYCHU I
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® [IOrpC€IIHOCTH B YCIOBUAX, IIPUHATHIX 3a HOPMAJIBHBIC
® 3aBHCHUT OT HOFpeH_IHOCTef/'I IIPUMEHACMBIX CPCIACTB I/I3MepeHHI>’I
® 3aBHUCUT OT USMCHCHUA XapPaKTCPUCTHK an60pa B IIPOLECCE SKCILTyaTalluu

141Tapamakc — 310
e (CyObexTuBHasI IOTPELIHOCTb
e OObeKTUBHAS MOTPEIIHOCTh
e OO0wexTuBHas norpemwHocTh [lorpemHocTs npudopa
e Ilepuoauyeckas NOrpemIHOCTh

15Knacc TounocTi mpubopoB 0003HAYASTCS B BUIE JBYX YHCET, €CITU
e a0COJIFOTHBIC TIOTPEIIHOCTU HE 3aBHCAT OT U3MEPAEMOM BEIMIHHBI
¢ AJJIMTUBHAA U MYJIbTUIIJIMKATHBHAS NOTPCIIHOCTH
¢ aAJ/IMTUBHAA NOTPCHIHOCTD OoJbIle MYHLTHHHHKaTHBHOﬁ MOrpCIIHOCTHU
e aUIMTHBHAS MOTPEIIHOCTh MEHbBIIE MYJIbTUIUIMKATHBHON MOTPELTHOCTH

15HedusznueckuMu BeTMUYUHAME XapaKTEPU3YIOTCS

o Jlomu

e Marepuainsl
e [a3mnI

o [Ina3zma

16MeTos KOMITEHCAIIH Ty TEM BBIYHCIICHUS OTHOLICHUS 3 (HEKTHBEH
e 1pu OOpbOE CO BCEMU aINTHBHBIMU IIOMEXaMHU
e 1pu O60pbOE C BHEIMIHUMH MYJIbTUILTUKATHBHBIMH
e 1pu 60pb0Oe CO BcCeMU BHYTPEHHUMH IIOMEXaMH
e 1pu 6opb0Oe CO BCEeMU BHEIUIHUMH ITOMEXaMU

17151 TouHOTO M3MEpEHUs V-BETUUMHBI IPU aHIHEPT€TUYECKOM COIJIACOBAaHUM HEOOXOINMO,
YTOObI
® BXOJHOE COIPOTHBIEHHUE H3MEPUTENBHOW CUCTEMbl OBUIO MHOTO MEHbILIE, YeM
BHYTpPEHHEE COIPOTUBIIEHHE 00bEKTA N3MEPEHUI
® BXOJ/IHasg €MKOCTb M3MEPUTEIbHOW CUCTEMBI ObUIO MHOI'O MEHBIIE, YeM BHYTPEHHSS
€MKOCTh 00bEKTa U3MEPEHH
® BXOJHAas MHIYKTUBHOCTb M3MEPUTEIBHOH CHUCTEMBI OBUIO MHOIO MEHbILE, 4YeM
BHYTPEHHS UHAYKTUBHOCTh OOBbEKTa U3MEPEHUIN
® BXOJIHO€ CONPOTHBICHHE H3MEPUTEIBbHOW CHCTEMbl OBUIO MHOrO OoOJblIe, YeM
BHYTpPEHHEE COIPOTUBIIEHHE 00bEKTA U3MEPEHUI

17AxtuBHast uHpopmanus umeer hopmy
SHEPIreTHUYECKOU XapaKTEPUCTUKH
1M(poBON XapaKTEPUCTUKH
aKTUBHOM XapaKTepUCTUKU
JUHAMHYECKON XapaKTepUCTUKU

1811enbr0 SHEPreTHYECKOTO COTIIaCOBAHUS SIBJISIETCS

HU3BJICYEHUEC MUHUMAJIBHO )IOCTynHOfI MOIIIHOCTHU U3 HSMepHTCHBHOﬁ CHUCTEMBI
HU3BJICYCEHUE MAaKCHUMAJIbHO HOCTyrIHOﬁ MOIITHOCTH U3 I/I?,MepI/ITe.]'IBHOI\/'I CUCTEMBI
W3BJICYCHHE MAaKCHUMAIILHO TOCTYITHOW MOIIIHOCTH U3 U3MEPSIEMOT0 O0HEKTa
W3BJICYCHHE MUHUMAJIBHO JOCTYIMHON MOIITHOCTH U3 U3MEPSIEMOro 00beKTa
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18CKoJIbKO BCEro OCHOBHBIX €IMHUL MexTyHapoiHO# cucteMbl equnuL CI?

7

6
8
5

19FOcTupOoBKOM CPeICTB UBMEPEHUIN HA3bIBACTCS

YCTaHOBKa B3aUMHOTO TOJIOKEHHUSI JIeTaJIel U Y3JI0B CPEJCTBA U3MEPEHUN
COBOKYITHOCTh OIlEpalfii MO JOBEICHHUIO MOTPEIIHOCTeH CpPEeACTB H3MEpPEHHil 0
3HAQUYEHMM, COOTBETCTBYIOLIUX TEXHUYECKUM TPEOOBAHUSAM

HAaHECCHHME OTMETOK Ha IIKAJIBI MPUOOPOB

onpeeleHUE TPATyUPOBOYHON XapaKTEPUCTUKU CPEICTBA U3MEPEHUMN MO 3TaJOHHBIM
BXOJIHBIM BEJIMYMHAM

19Crepaguan — 310

TEJIECHBIN YTOJl C BEPUIMHOU B LEHTpe chephl, BRIPE3aIONInii Ha MOBEPXHOCTH c(epsl
TUTIOIIAIb, PABHYIO TUIOMIAIN KBaJpaTa co CTOPOHOM, paBHOM panuycy chepbl

3TO Yrojl MEXAY JBYMs paJuycaMu OKpPY>KHOCTH, JAyra MeEXJy KOTOPbIMH pPaBHA
panuycy

TEJIECHBIN YToJl C BEPIIMHON B LEHTpe chephl, BRIPE3alONInii Ha MOBEPXHOCTH C(epsl
IUIOMIA/1b, PABHYIO IJIOLIAIM KBaApaTa coO CTOPOHOM, paBHO quameTpy chepsl
TEJIECHBIN YTOJl C BEPIIMHON B LEHTPE chephl, BHIPE3aAOIINN Ha TOBEPXHOCTU CEphI
TUTOIIAIb, PABHYIO TUIOMIAIN KBaJpaTa co CTOPOHOM, pPaBHOM MepuMeTpy chepsl

200BEKTOM U3MEPEHUS MOXKET OBITh

¢busnveckas BeIUINHA
cucrema

poIecc

BCE BBIIICTIEPEUNCICHHOE

2 UyBCTBUTEIBHOCTHIO U3MEPUTENHHOIO IPUOOpa Ha3bIBAETCA

MMPOU3BOJHAA OT NICPEMCIICHU A YKa3aTCJIA 110 I/IBMepHeMOI\/JI BCIIMYHUHC
BOCIIPUUMYUBOCTD K HSMepHeMOﬁ BCIIMYNHC

HUHTETpall OT NEPEMCIICHUS YKA3aTCIIA 110 H3MepHeMOﬁ BCIIMYNHC
CKOPOCTb NNEPEMCIICHUA YKA3aTCIIA

20Bebep - 31O

CANHUIA HAIIPSAKCHHOCTHU SJICKTPUUICCKOTO ITOJIA
€IMHMIIA TOTOKAa MarHUTHOM HHAYKOHUN
CANHNIAa UHAYKTUBHOCTU

SJIMHHIIAa MAarHUTHOM WHAYKOWUN

20PerynupoBka — 310

YCTaHOBKA B3aWMHOTO TIOJOXKEHHUS JETajJe M Y3JI0OB CpPEACTBa HM3MEPEHH, IPH
KOTOpOM obOecrieunBaeTcsi Hanbosee d3ppekTrBHas ero padbota

COBOKYITHOCTb ONepaluii Mo JOBEACHUIO MOTPEUIHOCTEH CPelICTB H3MEpeHuil a0
3HaYeHUH, COOTBETCTBYIOMINX TEXHUYECKHM TPEOOBAHUSIM

OTIpeJieNIeHUe TPaayupPOBOYHON XapaKTEPUCTUKU CPEICTBA M3MEPEHHIA 1O ATAJOHHBIM
BXO/IHBIM BEJIMUMHAM

YCTAHOBKA B3aMMHOTO TOJOXKEHUs JIeTallel U Y3JI0B CpeACTBa U3MEpPEHHI B mpoliecce
U3MEPEHUIN
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21T'enpu - aTo
® ¢IUHUIIA HATIPSHKEHHOCTH 3JIEKTPUUECKOI0 OIS
® CJUHHIA ITOTOKA MarauTHOM HHAYKOWUN
¢ CAWMHHIA MHAYKTHBHOCTU
® ¢IVHHIIA MATHUTHOW MUHIYKIUU

21B yeM oTauyue 3TajJoHa OT MEPHI?
e Hu B uem
e DTaJOH HEMOCPEJCTBEHHO HE UCIONb3YeTCs Ul U3MEPEHU
e Mepa HENMOCPEACTBEHHO HE UCTOIB3YETCs ISl U3MEPEHUI
e Mepa equHnYHA

21KanactpoM Ha3bIBaeTCs
® CHCTEMaTHU3UPOBAHHBIN CBOJI CBEJICHUIA
e OJOK MPUOOPOB
® PEryJIUPOBOYHBIN AIEMEHT
®  METOJl UBMEPEHHUS

21CucreMaTruyeckas MmorpemnHocTb — 3TO

® COCTaBIAIONIAS  TOTPEIIHOCTH  HM3MEPEHHUs, OCTAIMIAsICS  MOCTOSHHOW WK
3aKOHOMEPHO M3MEHSIONIasiCsl MPU TOBTOPHBIX H3MEPEHUSX OJHOM M TOH ke
BEJIMYUHBI

® COCTaBIAIONIAs  TOTPEIIHOCTH  HM3MEPEHHUs, OCTAIMIAsICs  MOCTOSHHOW WK
3aKOHOMEPHO U3MEHSIOLIAsCS MPU MOBTOPHBIX U3MEPEHUSAX PA3HBIX BEIUUHH

e 00mas MOTPEIIHOCTh HM3MEPEHHs], OCTAloIIasiCsl TOCTOSHHOW WM 3aKOHOMEpPHO
M3MEHSIONIASICS IPU MOBTOPHBIX U3MEPEHHUAX OJTHOM U TOM K€ BETUUMHBI

e 00m@as MOTPEIIHOCTh H3MEPEHMs], OCTAloIIasiCsl IOCTOSIHHOW WM 3aKOHOMEPHO
M3MEHSIOIASCS MPU MOBTOPHBIX U3MEPEHUSAX PA3HBIX BETUYUH

22DKcmtyaTalluOHHasi COBMECTUMOCTh CPEJICTB aBTOMATH3aLUU JOCTUTAETCA

® COTJIaCOBAHHOCTBIO XapaKTEPUCTHUK, OMPEICIAIOMINX IeHCTBHE BHEMIHUX (DAKTOPOB Ha
arperatHblie Cpe/icTBa B pabounx

® COIVIACOBAaHMEM BXOJHBIX M BBIXOJHBIX CUTHAJIOB IO BUAY, AUANA30HY U3MEHEHUS U
MOPSIIKY OOMEHa CUTHAJIaMU

® COIIACOBAaHWEM KOHCTPYKTHUBHBIX MAapaMETPOB, & TAKKE MEXAHUYECKOE COMPSHKEHUE
CPEICTB

® CONOCTaBUMOCTBIO METPOJIOTMUYECKUX XAPAKTEPUCTUK arperaTHbIX CPEACTB M HUX
COXPAaHHOCTBIO BO BPEMEHH

23CoBOKYIIHbIE U3MEPEHUS — 3TO U3MEPEHUS, IIPU KOTOPBIX

® JICKOMBIC 3HAUCHUS BEJTUYHH HAXOJAT PEIICHUEM CHUCTEMbl YPABHEHHH W3 HECKOIBKHUX
OJIHOMMEHHBIX BEJIIMYMH, TOJy4aeMbIX TMPHU TMPSAMBIX H3MEPEHUSAX PaA3IUYHBIX
COUYCTAaHUH STUX BEIHMINH

® JICKOMBIC 3HAUCHUS BEJTUYHH HAXOJAT PEIICHUEM CHCTEMbl YPABHEHHH W3 HECKOIBKHUX
HE OJHOMMEHHBIX BEJIMYWH, TMOJYYaeMbIX MPU MNPSAMBIX H3MEPEHUSIX Pa3IUUHBIX
COYCTAaHUH STUX BEIHMINH

® JCKOMBIC 3HAUCHUS BEJTUYMH HAXOJAT PEIICHUEM CHUCTEMbl YPABHEHHI W3 HECKOIBKHUX
HE OJIHOMMEHHBIX BEJIMYUH, MOJIYYAE€MbIX MPU KOCBEHHBIX H3MEPEHHUSX Pa3IMUYHBIX
COUYCTAaHUHU STUX BEIHMINH

® JCKOMEIC 3HAQUYEHHS BEIUYHMH HAXOAAT U3 HECKOJBKHX OJHOMMEHHBLIX BEJIHYUH,
MOJTYYaeMBIX TIPH MPSIMBIX U3MEPEHHSIX PA3TUIHBIX COUETAHUN dTUX BEITHYUH
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23WHdopManinoHHas COBMECTUMOCTb CPEICTB aBTOMATH3AI[MH 00eCIIeunBaeT

00BEIMHEHNE B KOMIUJICKC M3JICTTHI HECKOJIBKUX THIIOB, KOTOPHIE MPEIHA3HAYCHBI JIJIS
M3MEpEHUS Pa3HbIX BETMYMH WUJIHM BBIITOJHEHUS PA3IUYHBIX (PYHKIUN

COTJIACOBAHUE BXOJIHBIX MU BBIXOJHBIX CHUTHAJIOB IO BHUY, AMANa30HY WU3MEHEHUs U
MOPsIAKY OOMEHa CUTHAJIaMU

COrJIaCOBAaHME KOHCTPYKTHMBHBIX MapaMeTPOB, a TAKKE MEXaHUYECKOE COMPSIKEHHE
CpEICTB

COIMOCTAaBUMOCTh METPOJIOTUYECKUX XaApPAaKTEPUCTUK arperatHbIX CpeACTB U HX
COXPaHHOCTBIO BO BPEMEHHU

24CoBMECTHBIMM U3MEPEHUSMHU Ha3bIBAKOTCS:

MMPOU3BOJUMBIC OAHOBPCMCHHO HU3MCPCHHA IABYX WJIM HCCKOJIBKUX HC OJHOMMCHHBIX
BCJIMYHH IJId HAXOXKACHHA 3aBUCUMOCTU MCKIAY HUMU

MMPOU3BOJUMBIC ITOCJICA0OBATCIIBHO U3MCPCHUA IBYX HWJIM HCCKOJIBKUX HE OJJHOUMCHHBIX
BCJIMYHH IJId HAXOXKACHHUA 3aBUCUMOCTU MCKAY HUMU

MMPOU3BOJUMBIC IOCIICAOBATCIIBHO U3MCPCHHUA ABYX HJIM HECKOJIBKHUX OJHOUMCHHBIX
BCJIMYHMH IJId HAXOXKACHHA 3aBUCUMOCTU MCKIAY HUMU

IMPOU3BOJUMBIC OAHOBPCMCHHO H3MCPCHHA ABYX HC OJHOMMCHHLBIX BCIWYUH JIA
HaXOXKXIACHUA 3aBUCUMOCTHU MCKAY HUMU

24]1ns wW3MEpUTEIbHBIX NPUOOPOB C TOKOBBIM BbixoaoMm cTanaapt ['CII Hopmupyet
JIMaria3oHbl K3MEHEHUS BBIXOHOTO TOKA B IIpeIesiax

0-5MA
0-5MAmm0-10MA
0-5Aumm0-10A
0-10MA

25HyneBoi meTog — 3T0

METO/I CPABHEHMS U3MEPSIEMOMN BEJIMUMHBI C MEPOU, B KOTOPOM JEHCTBUE U3MEPIEMOMN
BEJIIMYMHBI HAa HWHAUKATOP CBOJUTCS K HYJIK BCTPEYHBIM JIEUCTBUEM H3BECTHOMU
BEJIMUMHBI

METO/I, IO KOTOPOMY MTPHOOPOM H3MEPSIETCS PA3HOCTh MEKIY U3MEPSEMON BETUYMHON
Y U3BECTHOM BEJTMYMHOMN, BOCIIPOU3BOUMON MEPOU

METO/I, IO KOTOPOMY H3MepsieMasi BETMYMHA 3aMEHSETCS B U3MEPUTEIIBHON YCTAaHOBKE
M3BECTHOM BEJIMYMHOM, BOCIIPOU3BOAUMON MEPOH

METOJl, M0 KOTOPOMY H3MepsieMas BEJIMYMHA ONPEAENIIETCS HENOCPEICTBEHHO I10
OTCUETHOMY YCTPOMCTBY U3MEPHUTEIHHOTO MprUOOpa

25V3mMepenne CKOPOCTH JTBUKEHUSI aBTOMOOUIIS TIPOU3BOIUTCS

Cnunomerpamu
Taxomerpamu
Opnomerpamu
AkcenepoMeTpamMu

26/IuddhepeHnnanbHBIM METOIOM Ha3bIBACTCS

METOJI, B KOTOPOM JIEUCTBUE U3MEPSEMON BEJIMYMHBI HA UHIUKATOP CBOAUTCS K HYJIIO
BCTPEYHBIM JIECTBUEM U3BECTHOW BEITMYMHBI

METO/I, TI0 KOTOPOMY TTPHUOOPOM H3MEPSAETCS PA3HOCTh MEXKIY M3MEPSEMOI BETUIMHON
Y U3BECTHOM BEJIMYMHOM, BOCIIPOU3BOAUMON MEPOH

METO[I, IO KOTOPOMY M3MepsieMasi BEJIMYMHA 3aMEHSAETCS B U3MEPUTEIIBHON YCTaHOBKE
W3BECTHOM BEIMYMHON, BOCIIPOU3BOAUMON MEpOM
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® METOA, IO KOTOpPOMY H3MepsieMasl BEIMYMHA ONpEAENseTCs HENOCPEACTBEHHO IO
OTCYETHOMY YCTPOUCTBY M3MEPUTEIBHOTO Mprbopa

26B pgatunkax 3JE€KTPOHHBIX CIIUJOMETPOB UCIIOIB3YETCS
s ekt Xomna

s ekt 3ecOeka

s ekt [lenpThe

anemeHT Becrona

27MeToaoM CpaBHEHHS HAa3bIBAIOT

® METOJ, B KOTOPOM JEHCTBUE U3MEPAEMON BEIUUYMHBI HA MHAUKATOP CBOJMUTCS K HYJIIO
BCTPEYHBIM JICICTBUEM U3BECTHOW BEJTMYUHBI

® METO/I, IO KOTOPOMY MPUOOPOM U3MEPSIETCS PA3HOCTh MEXKIAY U3MEPSIEMOM BEITMUUHON
Y U3BECTHOM BEJIMYMHOMN, BOCIIPOU3BOIUMON MEpO

® METOJI, 10 KOTOPOMY U3MepsieMasi BEJIMUMHA 3aMEHSAETCS B U3MEPUTEIbHON yCTaHOBKE
W3BECTHOUN BEJIMYMHOM, BOCIIPOU3BOAUMON MEPOM

® METOJl, IO KOTOpOMY H3MepsieMasi BEJIMYMHA OMPENESETCS HEMOCPEACTBEHHO 10
OTCYETHOMY YCTPONCTBY U3MEPUTEIBHOTO Ipudopa

27B npubopax ypoBHS TOIUIMBA HUCIIOIb3YIOTCS
peocTaTHbIe JATYUKU

€MKOCTHBIE TaTYHKU
3JIEKTPOMArHUTHBIE TATYUKHI
MbE303JICKTPUYECKUE TATIYNKU

28V-BeanunHa — 3TO BEIMYHHA,
® KOTOPYIO HW3MEpSIOT, TMOAKIIOYAs HW3MEPUTEIBHYIO  CHCTEMY  MapauIeIIbHO
COOTBETCTBYIOIIEMY JJIEMEHTY
® KOTOPYIO U3MEPSIOT IMyTeM BKIIIOUEHUS U3MEPHUTEIHHOW CUCTEMBI MOCIEI0BATENBHO C
3JIEMEHTOM, TT0 KOTOPOMY IPOXOJIUT U3MEpsieMasl BETMIMHA
®  XapaKTEePHU3YIOIIas dJIEKTPUICCKHUE TapaMeTPhl
®  XapaKTEePHU3YIOIIasi MAarHUTHBIC MTaPaMETPhI

28KOHTpOHL 3a YPOBHEM SKCIITyaTaAllMOHHBIX JKUIKOCTEH OCYHICCTBIIACTCA C MIOMOIIBIO
® JATYMKOB Ha OCHOBC I'CPKOHA
® PCOCTAaTHBIX JAaTUUKOB
® CMKOCTHBIX JaTYHUKOB
® TIBC3O0RJICKTPUICCKUX NATYUKOB

291lIupuHa crieKTpa CUTHajia - 3TO
e IIMPHUHA FAPMOHMK B CIIEKTPE CUTHAJIA
® YacTOTa CaMOM BBICOKOM TapMOHHUKH B CIIEKTPE CUTHaIa
® YaCcTOTa CaMOM HU3KOW FapMOHHKH B CIIEKTPE CUTHAJIA
e IIUMPHUHA aMIUIMTY/bI B CIIEKTPE CUTHAJIA

291151 KOHTPOJIS 3apSATHOTO PEKUMA B aBTOMOOUIIE TPUMEHSIOT
® aMIepMeTphI
® TaJbBAaHOMETPHI
®  KYJOHMETPHI
® BOJIbTMETPHI
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3Bapuanus nokazanuii npudopa - 3To

e HaubonplIas pa3HOCTb
M3MEPSIEMON BEIIMUNHBI
e HauMEHbLIAs pPa3HOCTb
U3MEPSAEMON BETUYUHBI

e HaubonplIasg pa3HOCTh
BEJIMYMHBI

e HaWMEHbIIAs Pa3HOCTh
BCJINYHHBI

30IIpu yaCTOTHOM MYJIBTUILIEKCUPOBAHUU UCIIOIB3YIOT

e Ilepexmroyarens
e  Mopynstop

e Taiimep

e Yacroromep

HOKa3aHui

HOKa3aHui

noKa3aHuN

HOKa3aHWui

npubopa
npubdopa
npudopa

npubdopa

30/daTynkoM MOMEHTa HCKPOOOpa30BaHUs SBISIETCS

L4 reHepaTopHBIfI JaTYUK
L4 peOCTaTHHﬁ JaT4YuK

® EMKOCTHOM JaT4YUK
[ ]

MbE303JIEKTPUUECKUN TaTUUK

41Ton BpeMeHEM yCTaHOBJICHUS MMOKA3aHUW TOHUMAIOT
® [IPOMEXKYTOK BpPEMEHHU, KOTOPBIM IMPOXOJAUT C MOMEHTAa HU3MEHEHHUS H3MEpPIEeMOil
BEJIMYUHBI 10 MOMEHTA, KOrJa YyKa3areib 3aliMeT IOJIOKEHHE, COOTBETCTBYIOIIEE
HOBOMY 3HAYEHHUIO U3MEPSEMON BEJTMYUHBI

e BpeMs MOJHOTO U3MEPEHUS

® [IPOMEXKYTOK BPEMEHH, KOTOpPBIA MPOXOJUT C MOMEHTa Hayajla H3MEpPEHHS 10
MOMEHTA, KOTJla yKa3aTesb 3aiMET MOJIOKEHNUE, COOTBETCTBYIOLIEE HOBOMY 3HAUEHUIO

U3MEPAEMON BETUYUHBI

¢ BpEMA YCIIOKOCHUS YKA3aTCIIA

5KakoBa poisib U3MepeHuil B TEOPETUYECKUX HayKax?

e BripaboTka cTpaTeruii

e [loBbIlIEHNE TOYHOCTHU PE3YIBTATOB
e OnucaHue OKpy>KaroILero Mupa
[ ]

CuHre3 ynpasieHus

6Pa3pemeHHe H3MCpHTCJ’IBHOﬁ CUCTEMBI — 3TO

pu

npu

pu

npu

OJHOM MW TOM XC 3HAUYCHUU
OJHOM MW TOM 2XKE€ 3HaA4YCHHUHU
ABYX 3HAYCHUAX I/I3Mep$IeMOI71

JABYX 3HAUCHHUAX HSMCpHCMOﬁ

¢ pasMCp mara, ¢ KOTOpbIM Ha HHAUKATOP BBIBOAUTCA PE3YJILTAT

Anana3oH U3MCPCHUA

[ ]
¢ PpPaszpAAHOCTb HHAWKATOPA
[ ]

aomnyckaeMas nmorpe€iurHoCTb

6UTo moHnmaroT o nHpopmarmen?

e COBOKYITHOCTb 3HAHHI
Pesynbrarel uamMmepenunii

[ ]
e (CBeneHust 00 OKpYIKaOIIEM MUPE
e CaejieHHS 00 OKPYIXKAIOIIEM MHPE, KOTOPBIEC TIOJIYUYSHBI B Pe3YyJIbTaTe B3aNMOICHCTBHS

C HUM
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7YUTO Takoe SHTPONUS CUCTEMBI?

CyMMa MPOU3BEICHUIN allpUOPHBIX BEPOSTHOCTEN PA3JIMYHBIX COCTOSHUN CUCTEMBI Ha
sorapu@mbl ITUX BEPOSATHOCTEH, B3SITHIX C OOPATHBIM 3HAKOM

MIPOU3BE/ICHUS AIlPUOPHBIX BEPOSATHOCTEH pA3JIMYHBIX COCTOSIHUM CHUCTEMBI Ha
norapuMbl 3TUX BEPOATHOCTEH, B3STHIX C 0OPATHBIM 3HAKOM

CyMMa IPOU3BEICHUMN AlPUOPHBIX BEPOATHOCTEH PA3JIMYHBIX COCTOSHUM CHCTEMBI Ha
jorapu@mbl 3TUX BEPOSTHOCTEH PAa3HOCTh MPOM3BEICHHUI allpHOPHBIX BEPOSITHOCTEH
pa3IUYHBIX COCTOSHUI CHCTEMBI Ha JIOTapU(PMBI ITUX BEPOSTHOCTEH, B3ATHIX C
0o0paTHBIM 3HAKOM

HpI/I HOMHWHAJIbHOM U3MCPCHHUMU:

YCTaHABJIMBAIOT COOTHOIIECHUE MEXly 3HAUEHUEM BEJIMUUHBI U MEPOX

MOKHO OIIPENEIUTh OTHOCUTEIIBHYIO BEJIMUMHY JABYX XapaKTEPUCTUK

HyJIeBasi TOUKa OTCYeTa He (PUKCUpPYETCs HyJIeBasi TOUKa OTCYeTa He (PUKCUPYeTCs
BCE€ BEJIMUMHBI, KOTOPbIE JOJKHBI ObITH U3MEPEHBI, IEISTCS Ha HECKOJIBKO KJIACCOB

bensl ciyxar

JUIS OIPEJCIIEHNS OTHOCUTENIbHON MEphl MOILIHOCTH
IUISL OTIpeJIeNIeHuUs] a0COTIOTHON Mephl MOIITHOCTH
Jorapu(pMUUECKON MEPOIl OTHOLLIEHUS! MOLTHOCTEMN
a0COFOTHON MEPOH OTHOIICHUSI MOIITHOCTEH
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[MTPMJIOXXEHME 2.

CIIMCOK BOITPOCOB IJ14 YCTHOI'O OTBETA ABUTYPUEHTOB
HATITIPABJIEHUS 27.04.04 «YIIPABJIEHUE B TEXHUYECKUNX CUCTEMAX»
10 MaruCTEPCKUM MPOTpaMMaM 00ydeHUsT « ABTOHOMHbBIC WH(DOPMAITMOHHBIC
YIOPABJISIOIINE CUCTEMBI)

Jns mpoXOoXKAEHWS BCTYNUTEIBHOTO HCHbITaHUs B Maructparypy 27.04.04
«YmpaBlieHHE B TEXHUUECKUX CUCTEMax» M0 MarucTepcKkor mporpamme «YIpaBieHHUE B
pPOOOTOTEXHUYECKUX CHUCTEMax» aOUTYpPHEHT JOJKEH 3HAaTh OCHOBHBIE TOHSATUSA IO
muciuiuinHaMm:  «Teopus  aBTOMAaTMYECKOro  ympaBlieHus», «MukpormporeccopHas
TEXHUKa», «DIEKTPOTEXHUKA U DJICKTPOHUKA.

[Tepedenp TeM, BBIHOCHUMBIX Ha BCTYNHUTEIIbHBIC HCTIBITAHUS (CoOece0BaHuE) TIPH
nocryrieHun B maructparypy 27.04.04 «YnpaBieHne B TEXHUYECKHUX CUCTEMAax» IO
MarucTepCcKoil mporpamMme «YpaBieHUE B pOOOTOTEXHHUECKUX CHCTEMAX):
JInneapusanusa ypasHenut CAY.

[IpeoOpazoBanue Jlamnaca.

[lepenarounas ¢pyHKIUS.

[lepexoanas hyHKIMS.

BecoBas ¢yHKkius.

YacToTHbIE XapaKTEPUCTUKH.

[IponopimonansHoe  3BeHO  (ypaBHEHHE, IepeAaToyHass  (QyHKIMS,
BPEMEHHBIE U YaCTOTHBIC XapaKTEPUCTHUKH, ONpENEIICHUE IMapaMeTpoB MO Tpaduxy
nepexoaHon (PyHKITHN).

NogagkowdE

8. Anepuonnueckoe 3BeHO (ypaBHEHUE, epeaaTouHas PyHKIUsl, BpEMEHHBIE U
YaCTOTHBIE XAPAKTEPUCTUKH, OMNpPEIENEHUE NapaMeTpoB MO TrpaduKy MepexoaHOM
GyHKLIMH).

Q. KonebarenbHoe 3BeHO (YpaBHEHHME, nepenaTouHas GyHKUUs, BPEMEHHbIE U
YaCTOTHBIE XapPAaKTEPUCTUKH, OMNpEIESIEHUE MapaMeTpoB MO Tpaduky MepexoTHON
GyHKIMH).

10. Hurerpupyroiiee 3BeHO (ypaBHEHHUE, TiepenaTouHas (yHKIINsI, BpeMEHHbBIC U
YaCTOTHBIE XapPaKTEPUCTUKH, OMNpEIeNieHne NapaMeTpoB IO TpaduKy MepexoTHOM
GyHKIHHN).

11. Jduddepenuupyromee 3BeHO (ypaBHEHHE, IiepenaTodyHas  (QyHKIHS,
BPEMEHHBIE ¥ YaCTOTHBIC BPEMEHHBIE M YaCTOTHBIEOXAPAKTEPUCTUKH ).

12.  ®opcupyromiue 3BeHbs (ypaBHEHHE, NTepeaaToyHas (yHKINsI, BPEMEHHBIE U
YaCTOTHBIC BPEMEHHBIC U YACTOTHBIC XaPaKTEPUCTUKH ).

13. Tlonsitue ycroiunBoct CAY.

14. Knaccuduxanusa komang MIT K1810BM86

15.  Peructposas anpecanus MIT K1810BM86

16. Henocpenctrennas aapecamuss MIT K1810BM86

17. Tlpsmas agpecarus MIT K1810BM86

18. Kocennas peructponas aapecauus MIT K1810BM86

19. bazonas agpecanus MIT K1810BM86

20. UWunekcuHas agpecanus MIT K1810BMS86
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22,
23.
24,
25.
26.
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28.
29.
30.
31.
32.
33.
34,
35.
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bazoBas nnnexcHas agpecanus MIT K1810BM86

Komanget cnoxenus u Beruntanus. Kog ASCII MIT K1810BM86
Komanget cnoxenus u Beruutanusi. Kog BCD MIT K1810BM86
Henenne B popmare ASCII MIT K1810BM86

Ywmuoxenue B popmare ASCII MIT K1810BM86

Hemoueunsie koManbl. [Ipeduxc noBropenus MII K1810BM86
Komanap! nepecwuiku MIT K1810BMS86

®dopmat komanael MIT K1810BM86, nazHaueHue 1moseit nepBoro 0aira
Crpykrypa noctoaiita komanasl MIT K1810BM86

®dopmupoanue rdpdexruBHoro aapeca MIT K1810BM86

HavanpHblii yck mpoiieccopa 1 3aiiuTa BEIYUCICHUN 0T cO0EB MUTaHUS.
ApOuTp ¢ nporpaMMHUpPyEMbIMU MMPUOPUTETAMH KAHAJIOB.
BeposiTHOCTHBIN apOUTp.

[TogxiroueHne KiIaBuaTypsl U CTPEIOYHBIX UHAUKATOPOB B MUKpOo DBM.
Conpsbxkeane Mukpo OBM ¢ KiaBuaTypol W Tpynmou JaTYUMKOB C

HCIIOJIb30BaHUEM OOIIIEro BXOJHOTO MOPTA.

36. TlomkmroueHHne KIaBHATYpPHI K MarucTpaiu Mukpo DBM.

37. Mertoasl pacHIMpEHUs aJPECHOTO MPOCTPAHCTBA: METO]I OKHA.

38. Meroasl paciIMpeHus aJpecHOro MPOCTPAHCTBA: METO]] OA30BBIX PETUCTPOB.

39. Meroasl paciIMpeHus aJpecHOro MPOCTPAHCTBA: METO]T OAaHKOB.

40. Meron BupTyansHoil mamsitu. [Ipunnmn paGoTsl.

41. OcoOenHocTH cemeiicTBa MUKpOoKoHTpoJuiepoB 68HC08/908.

42. OOmas cTpykTypa u HoMmeHkiaaTypa cemeiictea 68HC08/908.

43. Cnyxebubie moaynu cemerictBa 68HC08/908.

44. TlapannenbHble nopThl cemeiictBa 68HC08/908.

45. Muxpokontpomep 68HCI08GP32, cTtpykTypa 1 XapaKTEpUCTHKHU.

46. Tlponeccopusrit Momyns CPUOS, peructpoBast MOACIb.

47. Tlpoueccopusiii Monyins CPUOS, ciocoOsl agpecanym.

48.  TIpoueccopusriii Mmoayns CPUOS, rpymibl koMaH/I.

49. Tlpomeccopusiit Momyins CPUOS, komMaHBI TEPECHLTKH.

50. IIpomeccopnsriit moxyns CPUOS, komaHabl apupMETHIECKHE OTIEPAIIUH.

51. IIpomeccopnsiit Mmogyns CPUOS, KoMaH bl JIOTHYECKUX OTIEPAIIHii.

52. Ilpomeccopnsiit moxyns CPUOS, komMaHbl CABUTOB.

53. IIpomeccopnsiit mogyns CPUOS, koMaH1bl OUTOBBIX OTEpaIiuii.

54.  IIpoueccopusiii Mogyns CPUOS, koMaHbl yIIpaBIeHUS! TPOTPAMMON.

55. IIpoueccopusiii Moxysib CPUOS, komaHAbl NpepbhIBaHUS W YNPABICHUS
MIPOLIECCOPOM.

56. HauanwHubrit myck nporeccopa CPUOS.

57. O6pabotka npepsiBanuit mporeccopa CPUOS.

58.  Monynb IRQOS.

59. Pexumsl padbotel MK cemeiictBa 68HC08/908, 0030p.

60. Pexum oxnnanusgs MK cemeiictea 68HC/908.

61. Pexum ocranoBa MK cemeiictBa 68HC/908.

62. Pexum ornaaku MK cemeiicta 68HC/908.

63. Pacnpenenenue anpecunoro npocrpanctsa MK GP32.
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64. Ilpunnun paboThl TpaH3UCTOPHOTO KiTtoua. OCHOBHBIE CXEMBI BKITIOUCHUS.

65. I[udpoBbie MymnbTHIUIEKCOPH. YI'O, BXOABI, BBIXOJbI, MPUHIUAIN PaOOTHI,
MIPUMEHEHUE.

66. AmnHanoroBble MYJBTHIUIEKCOPHI U JeMylbTuiuiekcopel, YI'O, mux
OCOOEHHOCTH.

67. C4yeTuyuku C TOCTOSHHBIM W W3MEHsieMbIM MoayjieMm cueta. YI'O. Bxomsl,
BBIXO/IbI, TPUHIUI pa0OThI, TPUMEHEHUE.

68. Ludposbie kommapaTopsl. YI'O. Bxoabl, BBIXOJbI, NPUHLHUI PaOOTHI
,JIPUMEHCHHE.

69. IlpeobpazoBarenu kojoB. YI'O. Bxonapl, BBIXOJBI, NPHUHIUI PaOOTHI
,JIPUMEHEHHE.

70. HuterpanbHble cxeMbl MUPPOBBIX 3anmoMuHaronmx yctpoiicts. YI'O. O3V,
MPUHLUI pabOThl, OCHOBHBIC MTAPAMETPHI.

71.  Cymmatopsl. YI'O. Bxobl, BBIX0/1bI, IPUHLIUI PAOOTHI ,[IPUMEHEHHUE.

72.  RS-tpurrep. YI'O. Bxozpl, BBIXO/IbI, TPUHINI PaOOTHI, MPUMEHEHHE.

73. CnBuroBble perucTpbl, perucTpel xpanenus. YI['O. Bxozasl, BBIXOABI,
MPUHLUI pabOThI, MPUMEHEHUE.

74. A, npunnumne! noctpoenus, YI'O, mapameTpsl.

75. Jloruueckue ¢yHkiuu. Tabmuubl ucTUHHOCTH Jloruueckue sneMeHTh U,
WNJIN, HE, U-HE, NJIN-HE, uckmouaroniee MJIN. YT'O. [Ipunuun paboTsl.

76. PepepcuBnbie cuertunkd. YI['O. Bxoapl, BBIXOABI, NPUHIMI PAOOTHI,
MIPUMEHEHUE.

77.  d-tpurrep. YI'O. Bxospl, BBIXO/IbI, IPUHIUIT PAOOTHI, TPUMEHEHUE.

78.  Jk-tpurrep. YI'O. Bxo/pl, BBIXOIbI, IPUHIIUAI paOOTHI, IPUMCHEHHE.

79.  IlpunHnumn paGoThl ¥ MPUMEHEHHE aHAIOTOBOTO KOMIIapaTopa.

80. IIpunuumn paGoThl M MPUMEHEHHE aBTOKOJIC0ATEILHOTO MyIbTUBHOpaTOpA.

81. [Ilpunuumn paGoTel U mpuMeHeHHe Tpurrepa [lmura.

82. JIBomuHo-mecsaTudHbIe cueTdyuku. Y1 O. BX0/bl, BEIXOABI, MPUHITUAIT paOOTHI,
MIPUMEHEHHUE.

83. Cxembl KOHTPOJIS YETHOCTH: PUHITUT PAOOTHI, TPUMEHEHUE

84. Ilpunuun paboThl 1 IPUMEHEHUE OJHOBHOpaTOpA.

85. AJIY: YI'O, npunnum paboTsl, MpUMEHEHUE.

86. IAII: knaccudukamus, YI'O, mapameTpsl.
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