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PA3JIEJT 1. OBIIME TTOJIOKEHUS O TIPOBEIEHNN BCTYITUTEJIBHBIX
HCITBITAHUN B MATUCTPATYPY IO HATIPABJIEHHIO 15.04.04
«ABTOMATU3AIMS TEXHOJOTMUYECKHUX TTPOITECCOB U [TPOM3BOICTB»
B 2023 TOJTY

1.  KommiekcHble BCTYNUTEIbHBIE UCIIBITAHUS MPOBOJATCS MO HANPABJIEHHUIO
noaroroBku 15.04.04 «ABromaruzaiysi TEXHOJIOTHUECKHUX MPOLIECCOB U MPOU3BOACTB)
10 MaruCTEPCKUM NpOrpaMMaM OOyUEHHUS

- Mechatronics systems in industrial automation (MexaTpoHHBIE CHCTEMBI B
MPOMBIIINICHHON aBTOMATH3aIIHN).

2. ®opma  npoBeleHMs]  BCTYNUTEJIbHOr0  HCHBITAHUSI.  KOMIBIOTEPHOE
TECTUPOBAHHUE.

3. [Ipoueaypa npoBeeHusi BCTYNUTEIbHOT0 HCIILITAHNS:

3.1 Berynurensubie ucnsitanus B Maructpatypy (BUM) mpoBonsaTcs B pexxume
JTUCTAHIIMOHHOTO (yIaJIEHHOTO) JIOCTyna B (opMare KOMIIBIOTEPHOTO TECTUPOBAHUS
yepe3 cucteMy LMS Mockosckoro ITomurexa (https://online.mospolytech.ru) B pamkax
onnaiiH-kypca ~ BUM2023 15.04.04 «Mechatronics  systems in  industrial
automation». KoHTpoyib 3a BBINOJHEHHEM TeCTa W HICHTH(HKAIMS aOUTypUCHTOB
IPOBOJIUTCS B CUCTEME MHTEpHET BuaeokoHpepenuuu (naiee - BKC) Ha 6a3e onHoro u3
BUJIOB TMporpaMmHoro mnpoaykra Zoom, Cisco Webex Meet.  KoukpeTHblid BuUJ
UCIIOJIb3yEMOr0 MPOrpaMMHOr0 MNPOAYKTa OyJeT YyKazaH aOUTypHEHTY MpUEMHOU
KOMUCCHEM.

3.2 [To pe3ynbTaTy BCTYNMHUTEIBHOTO UCIBITAHUS MOCTYHAIOIIEMY BBICTABIISIETCS
orieHka oT HyJs 10 100 6amioB. MuHMMaNBHBIN MOJ0XKUTENBHBIN 0amt mo 100-6anbpHOM
cucteMe coctanisieT 40 0aoB, HMXKE KOTOPOTO BCTYNUTENBHOE UCIIBITAHUE CUUTAETCS
HECJITaHHBIM.

3.3 [Ipuem BcTynuTeNnbHBIX HWCOBITAHUN mnOpoBoautcs B cucreme BKC ¢
npumeHenueM LMS, B kotopoit pasmemen onnaitH-kype «BUM2023 <Kon wu
HaumenoBanne OOII>», npeanasHaueHHbIM 1711 npoBeneHus BUM, copepskanuii
[IporpamMmy BCTYNUTENbHBIX MCHBITAHUKA [0 HAIMPABICHUIO MOArOTOBKH, IpaBHIIA
nposenenust BUM, u cChuIKy A1 KOMIBIOTEPHOTO TeCTUpOBaHUs. Kaxplii aOUTypueHT
3a 30 MUHYT 10 HadaJla BCTYMUTENBHOTO UcIbITaHus noakiovaercss k BKC no 3apanee
0OBSBIICHHOM CCBUIKE U OCTAETCs B 3TOM KOH(epeHnu 10 okoHuanus BUM.

3.4  KowmmbproTepHoe TecTUpOBaHUE COAEPKUT S0 BompocoB (MpUMEpHBIH OaHK
BonipocoB B Ilpunoxenun 1). Hauano tectupoBanus: 10.00 (mck), niaurtenbHOCTh — 60
MUHYT.

Jlonyck CTyAeHTa K TECTUPOBAHUIO OCYILECTBIIIETCSA MO PE3YJIbTaTaM MPOLETYpPbI
uaeHTU(PUKAMK JTUYHOCTU TocTynaromero. s storo ¢ 9.30 mo 10.00 aGutypueHT
noikeH nmoakiounthes K BKC, rpoMKo ¥ OTYETIIMBO COOOIIUTH CBOM (haMUIIUIO, UMS U
OTYECTBO, MPEIBABUTH JOKYMEHT, YJIOCTOBEPSAIONIUN JIMYHOCTb, U WHIUBUILYIbHBIN
HOMEp JMYHOrO Jejia uiu pacnucky lIpueMHON KOMHCCHU O TpUEME JOKYMEHTOB.
Pesynbrarhl TeCTUPOBAaHKS AOUTYPUEHTOB, HE MPONIECAIITNX MPOIEAYPY UACHTUDUKAITIH,
aHHyIUpyroTcs. [l0 OKOHUAaHWIO TECTUPOBAHHS AOUTYPUEHTHI TEPEBOASTCS B 3all
oxxunianus koHdpepenmun. [lo pesynbraTaM KOMIBIOTEPHOTO TECTUPOBAHHS aOUTYPUEHT
MoxeT mosryuuThb 710 100 6aos.



3.5 Bca  mpomeaypa  BCTYNHMTENBHOTO — WCHBITAHUS ~— MPOBOJUTCS  C
Buneodpukcarmeit B cucteme BKC. KouTpons 3a ocymiecTBieHHEM MPOIETypPhI
TECTUPOBAHUSI OCYILIECTBIISIIOT WIEHbl KOMHCCHUHM, Ha3HAUYCHHOW MPUKA30M IO
YHUBEPCUTETY.

3.6  BcrynureneHbIE WCHBITAHUS TPOBOASTCS IO PACIHCAHUIO TPUEMHOM
KOMHUCCHUU YHHBepcutTera: npu ouyHoM (opmate BHUM coobiiaercs Bpemss U HOMeEp
AK3aMEHAIMOHHOW ayIUTOpHH; MpH qucTaHimoHHOM ¢opmate BIIM cooOmiaeTcst Bpems
U CChUIKA JJIsl MOAKIIOYEHUsI K BUACOKOH(epeHusm mnposeaeuuss BUM. Cenenus o
BPEMEHHU, MECTE U CCHUIKE Pa3MEIAeTCs Ha CaiiTe MPUEMHONM KOMUCCUM M B JIMYHOM
KaOWHEeTe MOCTYIAIOIIETO.

3.7  Jlng ydacTus Ha BCTYNUTEIbHBIX HCIBITAHUSX B JIMCTAaHIMOHHOM (opmate
pabodee MecTO aOMTYypUEHTa JOJKHO OBITh OCHAIIEHO CPEJCTBAMHU BHACO- U AyJHO
TpaHCsAIUK (BeO-kamepa 1 MUKPO(OH), TTO3BOJISIONIUE OJHO3HAYHO UECHTUPUIIUPOBATH
abuTypHEHTA U MO3BOJISIIOIIUMH XOPOIIO MPOCMaTpuBaTh ero pabouee mecro. Kamepa u
MUKPO(OH JOJKHBI OBITh BKJIIOYCHBI HA MPOTSHKCHHHM BCETO IEPHOJIa TPOBEACHUS
BCTYITUTEIHLHOTO MCTIBITAHMUSI.

3.8  Ilepen HayasoMm BCTYMUTEIHHOTO HCTBITAHUS, MOCTYIMAIONUM COOOIIAeTCs
BpeMsl M CIOCOO MOJy4YeHHs MH(OpMalMM O MOJIYYEHHBIX pe3yibrarax. Pe3ynbTaTsl
UCTIBITAHUH MyOJIMKYIOTCS B KOHIE JIHS UCIBITAHUH.

3.9 B mpouecce NpoBENEHUU BCTYHNUTEIBHOTO HCHBITAHUS OCYIIECTBISETCS
OPOKTOPUHT (KOHTPOJb 3a COOJIIOJIEHMEM Mpolenypbl 3k3ameHa). [lpu nposeneHun
BCTYIIUTEJIBHBIX WCIBITAHUN HE JIONYCKAeTCsd MNPUCYTCTBUE B IIOMEIIEHUM C
aOUTYpUEHTOM NOCTOPOHHHUX JIMI[ W/UIU OOIIEHHE C HCIMOJIb30BAHUEM TEXHUYECKHX
CPEACTB CBSI3U, 34 HCKIIOYECHHEM YCTPOMCTB, HCIIOJIB3YEMBIX JUIS pEAIM3aLUU
JVCTAaHIIMOHHOTO pPEXHMa BCTYNHUTEIBHOTO HUCIbITaHus. [Ipy HapylmieHun npouenypsl
BCTYNUTENbHbIE MCHBITAHUA JJI1 aOUTypHEHTa MPEKPaIIatoTCs, PE3yabTaThl UCIIBITAHUS
aHHyupyroTcsa. damMunus, MMs, OTYECTBO MOCTYMAIOIIEr0 M NMPUYMHA MPEKPALICHUS
WCTIBITAHUM 3aHOCATCS B IPOTOKOJ NpoBeneHns BIM.

3.10 B caywae morepu CBS3U C aOUTYPHEHTOM BO BpeMs TPOBEIACHHS
JUCTAHIIMOHHBIX HUCIBITAHUN Ha mepuoja Oojee 15 MUHYT HMCHBITaHHUS AJIS JTAHHOTO
abutypueHTta mnpekpamarorca. daMuins, UMs, OTYECTBO IOCTYMHAIOMIETO U IMpHUYMHA
IIPEKPALIEHUs UCIIBITAHUM 3aHOCATCS B IPOTOKOJ npoBeaeHus BUIM.

3.11 Ha BCTYNUTENbHBIX HCTBITAHUSAX 3aMPEIICHO TOJIb30BATHCS CPEICTBAMHU
ceszu u IIK, momompro croponHux muu. Iloctynmarommii, HapymarOIMuK IpaBuia
MOBEJICHUSI HAa BCTYNMHUTEIHHOM HCIBITAHUM, MOXKET OBITh yAalieH, a €ro pe3yibTaT
aHHyJIMpoBaH. {DamMuins, UMs, OTYECTBO YJAJICHHOTO M3 ayAUTOPUU MOCTYHAOIIErO U
MIPUYHHA €r0 YIAJICHUS 3aHOCATCS B IPOTOKOJ IPOBEICHUS BCTYIIUTEIIBHOTO UCTIBITAHUS.

3.12 Ha xaxaoro aOUTypueHTa KOMHUCCHSL 10 TPUEMY BCTYNMHUTEIHHOTO
UCTIBITaHUS COCTaBIIseT [IpoTOKOJI OTOOPOYHOTO UCTIBITAHUS.

3.13 Ilpum mnpoBeaeHUU BCTYNUTEILHOTO WCIBITAHUS YTOUYHSIOIIME BOIMPOCHI
NOCTYMAIIIUX NPUHUMAIOTCA — MpeaceAaTesieM 53K3aMEHAllMOHHOM KOMHUCCHUU U
paccMaTpUBaIOTCS TOJBKO B Cilyyae OOHApYy>KEHHsI ONEYaTKU WJIU JAPYToM HETOUYHOCTHU



Kakoro-nu0o 3aJaHus BCTYNHUTEIbHOTO ucHbITaHus. [Ipeacenarens sK3aMeHAIMOHHOU
KOMHUCCHUH 00s13aH OTMETHUTh 3TOT (DaKT B MPOTOKOJE TMPOBEACHHUS BCTYNMUTEIHHOTO
UCIIBITaHUS. DK3aMEHAIMOHHON KOMHUCCUEN OyayT MpoaHaJIM3UPOBAHBI BCE 3aMEYAHMS,
IIpU TPU3HAHUKA BOMNPOCA HEKOPPEKTHBIM OH 3aCYUTBHIBACTCS NOCTYNAIOLIEMY, Kak
BBITIOJIHEHHBIN [TPABUIIBHO.



[MTPMJIOXXEHME 1.

BAHK BOITPOCOB KOMIIBIOTEPHOI'O TECTUPOBAHUA ABUTYPUEHTOB
HAIIPABJIEHUA 15.04.04 <KABTOMATU3ALIMA TEXHOJIOTMTHECKNX
ITPOILIECCOB U ITPOU3BOACTB»

10 MarkCTepCKUM Iporpammam ooyuenus «Mechatronics systems in industrial
automation (MexaTpOHHBIE CHCTEMbI B IPOMBIIUICHHON aBTOMATH3AIINH )

HazoBute Tpu anbTepHATUBHBIX METOJIOJIOTHYECKUX MOJIX0/Ia K TOCTPOSCHUIO UMHUTAIIMOHHBIX
moaenei (M)
1) Iomarosslii, 2) cOOBITUIHBIN, 3) HENPEPBIBHBIM
1) JdeTepMUHUPOBAHHBIN, 2) CTATUCTUYECKHH, 3) HETMHEHHBIN
1) YUucneHnslit; 2) CUMBOJIBHBIN; 3) JIOTHUECKUI
1) CoObITHITHBIN, 2) CKAHUPOBAHUS AKTUBHOCTEH, 3) MPOIIECCHO-OPUEHTHPOBAHHBIH

Kakne npenmymiectBa CyJIHT HCIOJNB30BAaHUE YHUBEPCAJIBHBIX S3BIKOB IPOTPAMMHPOBAHHUS
nist cozmaaust UM CIIC?
Oun oOmagaror  AByMsS  HamOoiee  BaKHBIMH  JIOCTOMHCTBaMH:  YZOOCTBOM
POTPaAMMHUPOBAHUS M KOHIIETITYaJIbHON BBIPA3UTEIHHOCTHIO
[TporpamMmuCT UMEET 31€Ch MPAKTUYECKH HEOTPAaHWYEHHBIE BO3MOKHOCTH IO CO3JaHUI0
spdextuBHON MM, HammydmmM o00pa3oM HUcHonb3yromer pecypcsl OBM, ocobeHHOCTH
OIEPALIMOHHOM cucTeMbl, 00J1a1at01el BHICOKUM ObICTpojieiicTBHEM U T.J. OHU MO3BOJISIOT OBICTPO
u 3¢ ¢dexktuBHO cozmaBath MM M mpoBOIWTH HCCIEOBaHMS BOOOIIE 03 MpOrpaMMHPOBAHUS H
HIO3TOMY C HIMHU HEMOCPEACTBEHHO PadOTaeT HCCIIEA0BaTENb

[IpuBenuTe npuMepsl yHUBEPCAIBbHBIX SI3BIKOB porpaMmupoBanus A co3panus UM C/IC
e SLAMII, GASP IV, SIMASCRIPT II, CUMITAK, CUMKOM
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
e CSL, DRAFT, HOCUS, HEADLANDS
e [lackans, C++, ®oprpan, PL/1, Ana
e GPSS, SLAM Il, CUMVIIA, SOL, Q-GERT, SIMAN, PAWS, ONAR

HpI/IBe,I[I/ITe MMPUMEPLI CHICHUAIIM3UPOBAHHBIX A3BIKOB MOICIUPOBAHUA 1 CO3MaHUA M

CJC, ucnonb3yrommx COOBITUHHBIN TTOIX0T
o TIOJCHUM, 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 Il, CUMVIJIA, SOL, Q-GERT, SIMAN, PAWS, ONAR
[Mackane, C++, doprpan, PL/1, Ana
SLAM II, GASP IV, SIMASCRIPT II, CUMITAK, CUMKOM
CSL, DRAFT, HOCUS, HEADLANDS

HpI/IBeIlI/ITe IMPUMCPLI CHICHHUAIIM3UPOBAHHBIX A3BIKOB MOACIUPOBAHUA JIA CO3JaHUSA M
CJIC, ncnoap3yromux MpoIeCcCHbIN MOIX0/1
e SLAMII, GASP IV, SIMASCRIPT Il, CUMITAK, CUMKOM
e TIOJACHUM, JICUM, 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



[TpuBenuTe mpUMEpHl CIENUAIM3UPOBAHHBIX S3BIKOB MOJECIUPOBAaHUS s cozmanus VM
CC, ncnonp3yronmx MoIxo0/] CKAaHUPOBaHUsl aKTUBHOCTEN

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

I[NOACHUM, 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 Il, CUMVIJIA, SOL, Q-GERT, SIMAN, PAWS, ONAR

CSL, DRAFT, HOCUS, HEADLANDS

[MTackane, C++, ®oprpan, PL/1, Ana

[TpuBenure npuMepsl TPOOIEMHO-OPUEHTHPOBAHHBIX CHCTEM MOJCTUPOBAHMS JUISl CO3MaHUS

1M C/IC

SLAM 11, GASP 1V, SIMASCRIPT II, CUMITAK, CHUMKOM

CSL, DRAFT, HOCUS, HEADLANDS

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

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

[Tackans, C++, ®optpan, PL/1, Ana

[IpuBenurte npumepsl MocTossHHBIX pecypcoB CHAC

ABTOMOOWIIB, B KOTOPBIH 3aJMBAIOT OCH3MH

[TapTus neranei, BBIITyCKaeMbIX LEXOM

ben3okonoHKa, CKi1aj], TpaHCIOPTHBIE YCTPONCTBA, paboUmii
Tankep, oOcityKeHHBIN B IOPTY

Kommiekt nHCTpyMeHTa He0OX0IUMBIH /17151 ONpeAEIeHHOM paboThI

IIpuBenure npumepsl BpeMeHHBIX pecypcoB CHC

[TopT HedTeHaTMBHOM

CraHok B 1iexe

Ckuan neraneit

ben3okononka

Tanxep, oOcy EHHBIN B IOPTY
Pa6ounit

YeM 00bsICHSACTCS IIMPOKOE MPUMEHEHHE UMUTAIIMOHHOTO MojienupoBanus (MIM)?

Tpanuuuei

Tem, uTo OHO N1aeT Gojee TOUHBIE PE3yIbTaThI

Tewm, 4T0 HE CyIecTBYET NPUEMIIEMON aJIbTEPHATUBBI

Tem, uto cmabas (opmanu3yeMoCTb CIOKHBIX CHCTEM U BBICOKas pa3MEpPHOCTh
pelaeMsbIX 3a/1a4 IPEIATCTBYIOT UCIIOIB30BAHUIO CTPOTMX METOA0B ONITUMHU3ALUU
TeMm, 4TO UCIONB30BAHUE CTPOrMX METOIOB ONTHMM3ALMUU IPUBOJUT K PE3YyJILTATAM,
JAJIEKUM OT BO3MOKHOCTEH MPAKTHYECKOTO PUMEHEHUS

19B yeM cOCTOUT MMUTAITMOHHBIA SKCIIEPUMEHT?

B nporao3upoBannu 1 miIaHUPOBaHUU PAOOTHI CUCTEMBI Ha OyyIIee

B oroOpaxxenun mporecca, MPOTEKAOIIETO B CJIOKHOW CHCTEME B TEUCHHE
HECKOJIbKUX CEKYHJI WM MHHYT, 3a JUIMTEIbHOE BpeMs padOThl KOMIBIOTEPHOMN
mporpamMmmbl UMHUTAIUN

B CHUHTC3UPOBAHUHN U UCCIICAOBAHUU CTPATCTUN YIIPABJICHUA

B oToOpaxkenuu mporecca, NPOTEKAIOMIETO B CIOXKHON cHCTeMe B TEYCHHE
AJTATCIIBHOTO HHTEPBAJIa BPECMCHU, 3a HCECKOJIbBKO CCKYHJ WJIW MHUHYT pa6OTI)I
KOMITBIOTEPHOM MPOTrpaMMbl UMUTALIUU



B 00y4enuu 1 TpeHHPOBKE YIIPAaBIEHYECKOTO MepCoHana

21Ipu coObITUITHOM NOJXOAE:

Pa3zpa®oTunk OMUCHIBACT BCE JIEHCTBHS, B KOTOPHIX MPUHUMAIOT Yy4YacTHUE 3JEMEHTHI
CUCTEMBI, U 33Ja€T yCIIOBUSI, ONPEIECIAIONIME HAa4alo U 3aBeplieHue aercteuil. [locie
KaKJOro TPOJBMKEHUS HUMHUTAIMOHHOTO BPEMEHU YCIOBUS BCEX BO3MOXKHBIX
JNEUCTBUN IPOBEPSIIOTCA U €CIIM YCIOBHUE BBIOJIHIETCS, TO MPOUCXOAUT UMHUTALUA
COOTBETCTBYIOLIETO JICHCTBUS

HccenenoBarenb ONKMCBIBAET IOCIEHOBATEIIBHOCT KOMIIOHEHTOB MOJEIH, KOTOpPBIE
BO3HHMKAIOT II0 ONpeAelIeHHOW cxeme. Jlormka BO3HMKHOBEHHS OIPENEIECHHBIX
KOMIIOHEHTOB 33J1a€TCs OJHHUM OIIEpPaTopoM s3blka. MmuraTtop Mozmenupyer mporecc
MPOJIBMXKEHUSI AKTHBHBIX 3JIEMEHTOB YE€pe3 CHCTEMY, KOTOPBIM CONPOBOXKIAETCA
COOTBETCTBYIOIIEH MOCTIEI0BATEIBLHOCTHIO COOBITUI

IIporpammuct wuMeeT 34eCh IPAKTUYECKH HEOTPAaHUYECHHBIE BO3MOXHOCTH IIO
co3nanuio 3pdextuBHoit UM, Hammydmum o0pazom ucnois3yromeil pecypcsl O9BM,
0COOEHHOCTH OTIEPAIIMOHHON CHUCTEMBI, O0JIaJaromIeii BRICOKUM OBICTPOACHCTBUEM U
T.J.

HccnenoBaTens onuchbiBaeT COOBITUS, KOTOPBIE MOTYT U3MEHSATh COCTOSIHUE CHCTEMBI,
U ONpEIENseT JJOTUUECKHE B3aUMOCBA3U MEX1y HUMHU. IMUTAIMS POUCXOJUT MyTEM
BbIOOpa M3 chnucka Oyaymux cOOBITHH OJrpKailiiero mo BpeMEHH COOBITHS M €ro
BBIITOJIHEHUS

20YT0 1no3BoJIAE€T OCYIIECTBUTh UMUTAIITUOHHBIN SKCIIEPUMEHT?

OObecneunTh CTOXaCTUYECKYIO CXOAUMOCTh IPOLiecca MOIEIMPOBAHUS

YMEHBIINUTD TPYA0EMKOCTh MOIY4YEHUS pe3yJIbTaTOB

Cnenatb BbIBOJIBI 0 noBeieHUU CC u ee 0COOEHHOCTAX, CHHTE3UPOBATh U UCCIIEJ0BATh
CTpaTeruu yIpaBJieHUs, MPOTHO3UPOBATH U IUIAHUPOBATH pabOTy CUCTEMBI Ha
Oyay1ee, 00y4aTh M TPEHUPOBATh YIPABICHYECKHH epCOHAT

[TpoBepuTh MPaBUIBHOCTH PEIICHUH, OJYYSHHBIX APYTUMH METOAAMHU

21B yeMm cocTosT HCEOOCTAaTKHU UMHUTAITMUOHHOI'O MOI[GJ'II/IpOBaHI/ISI?

TpyaHOCTH aIeKBaTHOCTH ONKUCAHUS CUCTEMBI

He Bcerma ypmaercs oOecneuuTh CTOXaCTUYECKYIO  CXOJUMOCTh  Ipolecca
MOZEIIMPOBAHUS

HerpuBnanbHa nHTEpIIpETALUA PE3YJILTATOB

TpynHOCTH aneKBaTHOCTM OINUCaHMS CHUCTEMbI, HE BCErja YyjaaeTcss o0ecledyuThb
CTOXaCTUYECKYI0  CXOAMMOCTb  IIpoLecca  MOJCIMPOBAaHUs,  HETPUBHAIIBHA
MHTEpHpeTalys pe3yabTaToB, O0JbIIas TPYAOEMKOCTh, BBICOKAs Pa3MEPHOCTh
bonpmas tpynoemkocts UM

22Ha3oBute nepByIo a3y pa3BUTHS CPEACTB UMUTALMOHHOTO MOJICIIUPOBAHUS

WNurennexrtyansHoe MM, XapakTepusyroleecss BO3MOXKHOCTBIO — HCIIOJIb30BAHUSA
METOJIOB MCKYCCTBEHHOTO WHTEJUICKTA W MPEXKAE BCEro 3HAHWi\: MpH TPUHITHH
peleHuii B mpolecce UMUTAIMK, TPU pealu3aluu uHTepdeiica moab3oBareis, Mpu
CO3/1aHUU MHQOPMAIMOHHBIX O0aHKOB MM, mpu HCMob30BaHUM HEYETKHX NAHHBIX U
T.J

Co3nanne M Ha yHuBepcalbHBIX s3bIKax mporpammupoBanus (Poptpan, [Tackans,
Mopyna, C++, Aga u ap.) win Ha crueruanu3upoBaHHbIX s3bikax MM (GPSS, Q-
GERT,GASP 1V, SLAM II,SIMULA u ap.) uwiu Ha OOBEKTHO-OPUEHTHPOBAHHOM
s3pike UM (MODSIM 111, SIMULA 67, Sim++, C++Sim, Simex 3.0, QNAP 2).



Hcnons3zoBanne mnpu pazpadbotrke MM mpoOaeMHO-OPUEHTHPOBAHHBIX CHUCTEM |
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 pa3BUTHsI CPEACTB UMUTAITMOHHOTO MOJICITHPOBAHHUS

Coznanne UM 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.) wi Ha OOBEKTHO-OPUEHTHPOBAHHOM
s3pike UM (MODSIM III, SIMULA 67, Sim++, C++Sim, Simex 3.0, QNAP 2)
Ucnonb3oBanue mnpu paszpadbotke MM mnpoOieMHO-OpUEHTHUPOBAHHBIX CHUCTEM H
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, xapakrtepu3yromeecss BO3MOXKHOCTBIO —HCIIOJIb30BAHUS
METOJIOB MCKYCCTBEHHOTO MHTEIUICKTA W MPEKAE BCEro 3HAHWI\: NpH NPUHITUH
pelleHrid B Mpollecce MMHUTAIUK, MpU pealn3aluud UHTepdeiica monbp3oBarens, Ipu
coznannu MH(pOpMaMoHHBIX 0aHKOB MM, Ipu HMCHOJIB30BAHUM HEYETKUX JaHHBIX U

T.J0

24HazoBuTte TPCTbIO (ba3y Ppa3BUTHA CPCACTB UMUTALNTHOHHOTI'O MOJACIIMPOBAHUA

Coznanne UM Ha yHuBepcalbHBIX s3bIKax mporpammupoBanusi (Poptpan, [lackans,
Mopnyna, C++, Ana u Ap.) Wik Ha creuuanu3upoBaHHbiX si3bikax UM (GPSS, Q-
GERT,GASP IV, SLAM ILSIMULA u np.) uiu Ha 0OBEKTHO-OPUEHTHPOBAHHOM
s3pike UM (MODSIM 111, SIMULA 67, Sim++, C++Sim, Simex 3.0, QNAP 2).
WNurtennextyansnoe WM, xapakTepusyromieecss BO3MOXXHOCTBIO —HCHOJB30BaHUS
METOJIOB HCKYCCTBEHHOIO HHTE/UICKTA M MPEXKAEC BCEro 3HAHWU\: MPH MPHHITUH
pelieHui B MIpollecce MMHTAIMK, TIPH pealu3aiuu uHTepdeiica Mmoap30BaTeis, Mpu
CO3/IaHUH MHQPOPMAIMOHHBIX 0aHKOB MM, mpu HCIIOJIB30BAaHMHM HEYETKHUX JAHHBIX U
T.1

Hcnons3oBanue mnpu pazpadbotke MM mnpoOreMHO-OpUEHTHPOBAHHBIX CHUCTEM H
cpeacts UM, takux kak [TOJICUM, ACUMIITOTA, DOSIMIS-3, Process Charter
1.0.2, Powersim 2.01, Ithink 3.0.61, Extend+BPR 3.1, Arena, ProModel , ReTnink

25Bcernqa oM npu MUMHUTAIIMOHHOM MOJETHPOBAHUU BO3MOXKHOCTH CIKOHOMHUTH BpeMs
SIBJISICTCSI OTIPEIEIISIIOei?

Bcerna, nockonbKy BpeMmst - 3TO TJIaBHBIN (pakTop

He Bcerna

M moxeT paboTaTh MeaJIeHHEE peaIbHON CHCTEMBbI

Her takux 3ama4, KOTOpble HE TO3BOJIMIN Obl 5KOHOMUTDH BpEMSI

25aB kakux ciayyasx MOJEIbHOE BpEMSI MOXKET MPEBBIIIATh peaabHOE?

OTO 3aBUCHUT OT HACTPOUKH MOJENN

CymecTBYIOT Takue CJIOXKHbBIE 33Ja4d (Kak IMpaBUJIO, OHM CBs3aHBl C CHUCTEMaMH
YIIPaBJIEHUS, CUCTEMaMH MOJAEPKKU U IPUHATHUS PELICHHUM, SKCIEPTHBIMA CHCTEMAMM
U T.I.), KOTOpble TpeOyIOT NpH MOAEIHUPOBAHWU IPOBEACHUS CTOJIb OTPOMHOIO
KOJIM4YEeCTBa BbIUUCIEHUH, uTo IM MoxkeT paboTaTh MeJIJIeHHEE peaibHOM CHCTEMBI

26/ IMuTanimoHHBIC MOJICIIH TIPEACTABISAIOT COOOM O CYIIECTRY...

AHaTuTHYECKHE CTOXaCTHYECKHE MOJIETH
AJITOPUTMUYECKUE TTOBEICHYECKHE MOJICIIH
AHQJIUTUYECKUE AETEPMUHUPOBAHHBIE MOJICIIH
Henuneiinbie HecTalMOHAPHBIE MOIEIIN
Pacnpenenennbie aHaauTUYECKUE MOJIETH



27B pe3yiapTare HMMUTALMOHHOTO MOJEIMPOBAHMS IOJIyuyeH TIpauK, M300pa)KeHHBbIH Ha
pucyHKe. UTO MOXKHO CKa3aTh 0 XapakTepe Ipolecca MOCTYIIIEHHS 3asBOK?
e HeperysipHbii
e IlocrosHHbIN
e PaBHOMEpHBIU
e PeryisipHblil
CiyuyaliHbli

28YTo sABISIETCS ONPEALIAIONICH YepTO UMUTALIMOHHOTO MOJEIMPOBAHUS?
e Hanmnure aHaTUTUYECKON MOJIETTH UMHUTHPYEMOTO IpoIiecca
e Hammuune cToXacTUUECKOW MOJEIH UMUTHPYEMOTO ITpoliecca
e CKOpOCTH BBITIOJHEHUS KOMITBIOTEPHHBIX OTICPAIIUA
HemnpemMeHHas MOBTOPSAEMOCTh 3KCIIEPUMEHTOB
Hannuue mpocTtoro BbIpaKeHHs, [O3BOJSIOUIETO MPOTHO3HPOBATH  PE3yJbTaT
MMOBTOPHOT'O SKCIIEPUMEHTA

31Ipu uCHoab30BaHUM MOAX0/1a CKAHUPOBAHUSI aKTUBHOCTEH:

ePa3paboTunk OMMCHIBACT BCE JICHCTBUS, B KOTOPHIX MPUHUMAIOT yYacTHE DIIEMEHTHI
CHUCTEMBI, U 3aJa€T YCJIOBHUs, ONPEICIAIOIIME Hadaao U 3aBepuieHue aeictBuid. [locie kaxmaoro
MPOJIBMXKEHUSI MMUTALMOHHOTO BPEMEHU YCIOBUSI BCEX BO3MOJKHBIX JEHCTBUM IMPOBEPSIOTCA U
€CJIN YCJIOBUE BBINOJIHAETCS, TO IPOUCXOAUT UMUTALUSI COOTBETCTBYIOIIETO AEHCTBUS

ellccnennoBaTesib OINMUCHIBAET IOCJIEI0BATEIbHOCTh KOMIIOHEHTOB MOJENHU, KOTOpBIE
BO3HHUKAIOT [0 OIpEACICHHOW cxeme. Jlornka BO3HMKHOBEHUS OIPEIECICHHBIX KOMIIOHEHTOB
3aJ1aeTcsl OJIHMM ONEPAaTOpoOM si3blKa. MIMHUTaTOp MOAENUpPYET MpOLEcC MPOJIBUKEHHUS AKTHBHBIX
3JIEMEHTOB Y€pe3 CUCTEMY, KOTOPBIH COMPOBOXKIAETCA COOTBETCTBYIOIIECH IMOCIEA0BATEIBHOCTHIO
coObITHI

e[IporpaMMucT UMeeT 3/1€Ch MPAKTUUECKH HEOTPAHMUYEHHbIE BO3MOXHOCTH 110 CO3/IaHHUIO
spdextuBHoi VM, HammydmmMm o0pa3oMm wHcnoib3ylomei pecypcel OBM, ocobenHocTu
OTIEPAIIMOHHOMN CUCTEMBI, 00JIa/1af01Iel BHICOKUM OBICTPOJEHCTBUEM U T.JI.

ellccnennoBaTenib OMUCHIBAET COOBITHSI, KOTOPhIE MOTYT U3MEHATh COCTOSIHUE CHUCTEMBI, U
OTIpe/IeTIsieT JOTHYECKHE B3aUMOCBSI3U MEXAY HUMU. VIMUTAIus MPOUCXOTUT MyTeM BBIOOpa M3
crucka OyAayIux COOBITHI OMMKANIIETo 0 BPEMEHH COOBITHS M €T0 BBITIOJTHEHUS

411pu mpoLEecCHO-OpUEHTUPOBAHHOM MOAXO0/IE:

ePa3paboTuyuKk ONUCHIBAET BCE JIEHCTBUS, B KOTOPHIX NPUHUMAIOT y4acTHUE 3JIEMEHTHI
CHUCTEMBI, U 3aJ1a€T YCJIOBHMs, ONPENEIAIOIINE Hadyalo U 3aBeplueHue aencteui. Ilocne kaxmoro
MPOJBMKEHHUS] UMUTALMOHHOTO BPEMEHM YCIIOBUSI BCEX BO3MOXKHBIX JEHCTBHI NpoBepsoTCS U
€CJIN yCIJIOBHUE BBIMOJIHAETCS, TO IPOUCXOAUT UMUTALUS COOTBETCTBYIOIETO ACHCTBHUS

e[IporpaMMucT UMEET 3/1€CH MPAKTUUYECKH HEOTPAHUUEHHBIE BO3MOKHOCTH 10 CO3/IaHUIO
s¢pdextuBHo MM, HamnayuymmM o6pa3oMm wucnonb3yromeid pecypcel OBM, ocoOenHocTu
OTEPALIMOHHON CUCTEMBI, 001aJatoIIel BBICOKMM OBICTPOJICHCTBUEM U T.J

ellccnenoBaTenlb ONUCHIBAET IIOCIENOBATENBHOCTh KOMIIOHEHTOB MOJIENH, KOTOpPbIE
BO3HUKAIOT IO ONpEJesIeHHON cxeme. Jlornka BO3HHMKHOBEHHS OIPEAEICHHBIX KOMIIOHEHTOB
3aJ1a€TCsl OJIHUM OIEPATOPOM s3bIKa. MIMHTaTOp MOAENMpPYET MpoLecc MPOJIBUKEHUS AKTHBHBIX
AJIEMEHTOB Yepe3 CUCTEMY, KOTOPBIH COMPOBOXKIAETCSI COOTBETCTBYIOIIEH MOCIEA0BATEIbHOCTHIO
COOBITHIA

ellccnenoBaTenb OMUCHIBAET COOBITHSA, KOTOPbIE MOTYT U3MEHSATh COCTOSIHUE CHUCTEMBI, U
OTIpeJieNIAeT JIOTHYECKHE B3aMMOCBSI3M MEXIY HUMHU. MIMUTAMs NMPOUCXOAUT MyTeM BbIOOpa W3
crucka OyAaymux COOBITHI OMMKANIIETO IO BPEMEHH COOBITHS M €T0 BBITIOTHEHUS
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5Kakue HenocTaTKu BII€YET MCIOJIb30BAaHUE YHUBEPCAIbHBIX AITOPUTMHUYECKUX S3bIKOB

nporpamMmmupoBanus uid cozganust UM CIC?

Bosbmiasi cTOMMOCTh M, KakK IMPAaBUJIO, OPUEHTHPOBAHHOCTh Ha BBIIOJHEHHE KPYIHBIX
IPOEKTOB B OOJIBIINX (pHpMaxX M OpPraHU3aALUAX

bosnbme  TpynmosaTpaThl,  BbICOKas — KBaIM(UKALMA ~ NPOrpaMMHUCTOB,  y3Kas
HaIlpaBJICHHOCTh MoaydyeHHOM MM  Ha pelieHne KOHKPETHOM 3aJadd M, Kak IIPaBuio,
HEBO3MOXXHOCTb UCIOJIb30BAHUS ISl IPYTUX MPUIIOKEHUN

OrpanuyeHHass THOKOCTb C TOYKM 3pEHHS MHOTOOOpa3wsi HCCIEIyEeMbIX CHUCTEM U
BO3MOYKHOI'O pa3HOOOpa3us 3a7ay UX aHajIu3a U CUHTE3a

6Kakne HenocTaTKu BJIEYET MCIOJIB30BAaHUE CIIELUAIM3UPOBAHHBIX SI3bIKOB MOJEIMPOBAHUS
s cozpanaus UM CIC?

e bosbmve  Tpyno3arparbl, BbICOKas — KBaIM(HKAIMs  HPOrPaMMHUCTOB,  y3Kas
HaIlpaBJIEHHOCTh MOJay4YeHHOM MM Ha pemeHne KOHKPETHOM 3aJa4M M, KaK IPaBUIIO,
HEBO3MO>KHOCTb MCIIOJIb30BAHMS IS IPYTUX MPUIIOKEHUN

e bonbmas crouMocTs M, KaKk NPaBUIO, OPUEHTUPOBAHHOCTh Ha BBHIIIOJIHEHHUE KPYIHbIX
MIPOEKTOB B OONBIINX (PUPMaxX U OpPraHU3aIHIX

e OrpaHuyeHHass TUOKOCTb C TOYKHM 3PEHHUS MHOrooOpa3usi HCCIENYyEMBIX CUCTEM U
BO3MO’KHOI'O Pa3HOOOpa3us 3ajjay UX aHajau3a U CUHTE3a

7Kakue HEJOCTaTKH BIICUET HCIOJIB30BaHHWE IPOOJIEMHO-OPUCHTUPOBAHHBIX — CHCTEM
MozenupoBanus ais co3nanus UM CLAC?

e bompmme  Tpymo3arparbl, BBICOKas ~ KBaJH(HUKAIMS  HPOTPAMMHUCTOB,  y3Kas
HAaIpaBJICHHOCTh Nody4eHHOH VM Ha pernieHue KOHKPETHOHM 3aJaddl U, KaK MPaBUiIo,
HCBO3MOXHOCTD UCIIOJIb30BAHUA IJIA APYTUX HpI/IJ'IO)KeHI/Iﬁ

e bompmras cTouMocCTh ", KaK IMPaBUJI0, OPpUCHTUPOBAHHOCTb HA BBIITOJHCHUE KPYIITHBIX
IIPOEKTOB B OONBIINX (UPMaxX U OpraHU3alMIX

e OrpaHuyeHHas T'MOKOCTb C TOYKH 3pEHHMS MHOToOOpa3us HCCIEAYyEMBIX CHUCTEM H
BO3MO’KHOT'O Pa3HOOOpa3us 3ajjau UX aHajIu3a U CUHTE3a

8Kakue mnpeuMyliecTBa CyJIUT HCHOJIb30BaHUE NPOOIEMHO-OPUEHTHPOBAHHBIX CHCTEM
MozenupoBanus aus coznanus UM CLAC?

e Onum o6Omamaror JByMs Haumbojiee BaXXHBIMH  JOCTOMHCTBAMHU:  yA0OCTBOM
IPOrpaMMUPOBAHUS M KOHIIETITYaJIbHON BBIPA3UTEIbHOCTHIO

e OnHM NO3BOJSIOT OBICTPO U 3¢ eKTUBHO co3aaBate UM U npoBOIUTH MCCIEIOBAHUS
BooOIIe 0e3 MporpaMMHMpOBaHHUS W MOITOMY C HMMM HEMOCPEICTBEHHO paldoTaer
HCClieIoBaTeNb

e [IporpaMMucT HMeeT 3/7eChb MPAKTHUYECKH HEOTPAHWYECHHBIE BO3MOXXHOCTU IO
co3ianuio 3pdextuBHoil UM, Hammydmmm oOpa3zom ucHoib3ytouiei pecypcsl O9BM,
0COOEHHOCTH ONEpallMOHHON CHUCTEeMBbI, 00JIafaromieil BHICOKUM OBICTPOACHCTBUEM U
T.J

9Kakue  mpeumymiectBa  CyJUT  HCIOJB30BAHME  CHELHUAIU3UPOBAHHBIX  SI3BIKOB
MozenupoBanus s co3aanus UM CIC?

e Onu oOnamaroT JByMs HauOoiiee BaXKHBIMH  JTOCTOMHCTBAMH:  yJIOOCTBOM
MIPOrpaMMHUPOBAHUS U KOHLENTYaJbHOW BBIPA3UTEIBHOCTHIO. 3a CUYeT CHMKEHUs
rMOKOCTH ¥ YHHUBEpPCAJIbHOCTH OHH MO3BOJISIOT co3aBaTth VIM Ha HECKOJIBKO MOPSAKOB
ObIcTpee U He TpeOyIOT pabOThl CHCTEMHBIX TPOrPaMMHUCTOB

e [IporpammucT wuMeeT 3/4eCh MPAKTUYECKH HEOTrPAHUYEHHBbIE BO3MOXHOCTH IIO
coznanuio 3pdextuBHoit UM, HamryudmmM obpa3zoM ucnoib3yromei pecypesl 9BM,
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0COOEHHOCTH ONEPaIlMOHHON CHUCTEMBI, 00JIafaromeil BHICOKUM OBICTPOACHCTBUEM U
T.J

Onu 1o3BONAIOT OBICTPO U APPEeKTHUBHO co3aaBaTh VMM U npoBOIUTH MCCIEIOBAHUS
BOOOIIE 0€3 MpOrpaMMHMpOBAHUS U IIO3TOMY C HUMH HEMOCPEICTBEHHO paboTaer
UCCIIEI0BATEIb

Urto siBNI€TCS abTEPHATUBOM aHaIU3a TOCTHXXUMOCTH ceteid [letpu?

AHanu3 abCONFOTHON M OTHOCUTEIBHOU MPOITYCKHOM CIIOCOOHOCTH CETH

Cunre3s cereit [leTpu, 001amarmmux CBORCTBOM JOCTHKUMOCTH

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

Amnmapat cetu [lerpuKakue cuctemsl o3BosisieT nMoaenupoBath anmnapar cereii [lerpu?

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

B kakoM cMpIcie YTrOJOBHBIM MNpPOLIECC MOXHO MPEACTaBUTh KakK IIPOLECC MacCOBOTO
oOciy>)xuBaHusi? B KakoM CMBICIE YTOJOBHBIA MPOIECC MOXKHO TPEICTaBUTH KaK IIPOILECC
MaccoBOT0 00CTyKUBaHUsA? {

OO6ciyxuBaHue- CIylIaHUE JIea B CyJe

OO6ciyxuBaHue- IPECTYIIICHUE

OO6ciyxuBaHue- COlepPKaHUE 3aKIIFOUYEHHBIX
OO6cimyXMBaHUENPUCSHKHBIX 3ace/iaTeleil BO BpeMsi BBIHECEHUS BEPIUKTa

UYro npencrasinseT coboirpaduuecku cets [letpu?

JIaGupuHT

JlpeBoBUIHBIN Tpad COCTOSTHUM

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

JIBY10JIbHBIN OPUEHTHPOBAHHBIN Tpad

Kak oroOpaxarotcsiinHamudeckue o0bekThl B ceTsax [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, OIrpaHUYCHHOCTHU
,LJAOCTHXXUMOCTH U COXPaHACMOCTHU

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 Has3piBaeTcs n3MeHeHHEe MapKUpOBKU B ceTu Iletpu?
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 neit ecth 3anpemaronme gyru
B Heii ecTh QyHKIMOHATBHBIE 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 yTUin3anuu
Ha sTane IMPOCKTUPOBAHUA
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 HenocTn)UMOCTH 11eNU yTIpaBiIeHUS

K aBapum B nporiiecce sKcIuTyaTaun

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 pabOThl CHCTEMBI

K aBapuu B mpoiiecce SKCIuTyaTaluu

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 MJIsl ONpeAeTeHUs pPEeaKklUUu Ha MIPOU3BOJBHBIN BXOJTHOU
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 BXOJHBIC TIEPEMEHHBIC C BBIXOJHBIMH, COIEPKUT HWHOOPMAIUIO O
CTPYKType W TapaMeTpax CUCTEMbI, HCOOXOAMMYIO JUIsl OMpPEIeICHHs peaklud 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 IMEPEMEHHBIX, OMUCHIBAIOIIMX BXOJbI M BBIXOIBI
CHCTEMBI

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

Kak HaspBaeTcsi HampspDKeHUE, eclii K o0ouM BXogaMm JU(PEpeHIINanbHOTO YCHUIUTEIs
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 HEONPEAEICHHOTO COCTOSHUS W MOMKET MCIIOJIb30BaThCs B
Pa3IUYHbIX PeKUMax?

T - -Tpurrep;

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

Tpurrepbl He MOTYT HCIIOJB30BATHCS Kak\:

3JIEMEHT 3aJCPKKHI
reHepaTopbl CHHYCOUJTAIBHBIX CUTHAJIOB
TE€HEPaTOPhI 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€palii0O YMHOXKCHHUA. . .

Jlormueckuit\nanement NJINA
Jlornyeckuit anement U
Jlornueckuit anement HE

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

Kak Ha3bIiBaeTcsi ycCTpOICTBO, MpeAHa3HAUYEHHOE MJIi OTKPBITUS 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 Bp€MEHHOTO XpaHEHUs JBOMYHON HHpOopMaIK (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, BbIpa0daThIBAIOIINE JIEKTPUUECKYIO SHEPTUIO

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

UYro Takoe Tpurrep?
e HMnynbCHOE YCTPOMCTBO, MMEIOLIEE JBAa YCTOMYMBBIX U 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, HMEIOIIEE TPH YCTOMUHMBBIX 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 Kk obouMm BxoaaM auddepeHInanbHOro yCuinTes
MIOCTOSTHHOT'O TOKa MPUJIOKEHO HE OJJMHAKOBOE 10 3HAUEHHUIO U 3HAKY HamlpsKeHue?
o nuddepeHIATBHBIMI
MHTETPAIbHBIN;
ACUMMETPHUYHBIN;
CUMMETPUYHBIN
cuH(Da3HBIHA
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CUMMETPUYHBIN TPUITEP COCTOMT M3\:

JBYX TPAH3UCTOPHBIX KIIIOUEH, OXBAYCHHBIX KaK OTPULATEIBHOM, TaK IOJOKUTEIBHON
00paTHBIMU CBS35MU;

JBYX TPAH3UCTOPHBIX KIIFOUEH, OXBAaUE€HHBIX OTPHUIIATEIbHON 00paTHOM CBA3bIO;

JBYX TPAH3UCTOPHBIX KIIFOUEH, OXBAUCHHBIX MOJIOKUTEILHON 0OpaTHOH CBSI3bI0

JBYX IIOCJIEOBATENIBHO BKIIOUEHHBIX TPAH3UCTOPHBIX KIHOYEH

HET BEPHOT'O OTBETA;

CYeT4YnKH UMITYJIBCOB O CTPYKTYPE MOCTPOCHUS ACTSITCS Ha\:

ACUHXPOHHBIC C IIOCJIICAOBATCIBHBIM HWJIM CKBO3HBIM IICPCHOCOM U CHUHXPOHHBIC C
napaJljiICJIbHBIM UJIW CKBO3HBIM IIEPEHOCOM

CYMMUPYIOIIUE, BEIYUTAOIINEC U PEBEPCHUBHEIC,

-OHOCTYIICHYATBIC U JIBYXCTYIICHYATHIC,

HUMITYJIbCHBIC U TAKTUPYCMBIC,

CYMMUDPYIOIIHE U BBIYUTAKOIINC

CyeTunku HUMITYJIBCOB IO HA3HAYCHUIO ACIIATCA Ha\:

CYMMUDPYIOIINE, BEIUUTAONINC U PCBEPCHUBHBIC

ACUHXPOHHBIC C IMOCJICAOBATCIBbHBIM HWJIM CKBO3HBIM IIEPE HOCOM MW CHUHXPOHHBIC C
mapajicJIbHbIM HJIN CKBO3HBIM IICPECHOCOM

CYMMUPYIOIIHE U BBIYUTAIOIINC,

HUMITYJIbCHBIC U TAKTUPYCMBIC,

OOHOCTYIICHYATBHIC U ABYXCTYIICHYATBIC

OO6o3HaueHue TpUTTEPA C 3aJEPKKON, UMEIOIIETO OJUH WH(POPMAIMOHHBIA BXOJ, OJUH BXO]I
CHHXPOHH3AIMK U J1BA BBIXOAA\: IPSIMON ¥ HHBEPCHBIN.

D-tpurrep<br>
RS - tpurrep<br>
T - Tpurrep

YCTOMYUBEIM COCTOSIHUEM CUMMCTPUYIHOI'O TpPUITCpPA ABJIKICTCA TaKOC COCTOAHHE, IIpU

KOTOPOM ...
[ ]

00a TpaH3MCTOpa HAXOAATCS B 3aKPHITOM COCTOSIHUH

00a TpaH3UCTOpa HAXOATCS B aKTHBHOM COCTOSIHUM

OJIUH TPAH3UCTOP OTKPHIT U HAXOJUTCS B PEKUME HACBIIICHHUS, a IPYTON - B 3aKPHITOM
COCTOSIHUM

00a TpaH3UCTOpPa OTKPHITHI U HAXOAATCS B PEKUME HACBILIICHUS

HET BEpHOT'0 OTBETA

yCTpOfICTBO, NpEeaAHa3HAYCHHOC IJIA CIIOKCHUA IBONYHBIX YHUCCIHA3bIBACTCH. . .

MynbTHILIEKCOD
KommyTtarop
CymmMmarop

[udposble ycTpoiicTBa, MOCTPOCHHBIE HA OCHOBE TPUITEPOB U TMpeJHA3HAUYEHHBIE IS
YMEHBILEHHS YaCTOTHI UMITYJIbCOB B II€JI0€ KOJINYECTBO pa3, HA3bIBAIOTCS\:

KitoueBoii a1eMeHT;
Peructpsr;
Cymmartopsl
JlenuTenn 4acToThI

Hemmdpatop
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Kitou, nmeronuii HyJeBoe CONMpPOTUBIICHUE B 3aMKHYTOM COCTOSIHUM M OECKOHEYHO O0JIbIIoe
COIIPOTUBIIEHUE B PA30MKHYTOM COCTOSIHUM HA3bIBAETCA ...

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 OTCHCTA HC Q)HKCpreTCH

YCTaHaBJIMBAIOT COOTHOIICHNUEC MCKAY 3HAYCHUCM BCINYHNHBI U Mepoﬁ

MOKHO OIIPEACTIUTb OTHOCUTCIIbHYIO BEJIMYHMHY ABYX XapPaKTCPHUCTUK

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

11IIpu nponopuroOHaIbHOM U3MEPEHUN

YCTaHaBJIMBAIOT COOTHOICHNUEC MCKAY 3HAYCHUCM BCINYNHBI U MepOI\/JI

MOKHO OIIPEACTIUTb OTHOCUTCIIbHYIO BEJIMYHNHY ABYX XapPaKTCPUCTUK

no0assieTcst GUKCUPOBaHHOE HAYAJIO OTCYETa

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

12IIpuBeneHHas MOTPEMIHOCTD - 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 MPH 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

171514 TouHOTO M3MEpEHUs V-BETUUHUHBI IPU aHAIHEPIE€TUYECKOM COTJIACOBAaHUHM HEOOXOAUMO,
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 HEMOCPECTBEHHO 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 morpemnHocTb — 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 OJIHOMMEHHBIX BEJIMYWH, TMOJY4YaeMbIX 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 XapPAaKTEPUCTUK 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

MMPOU3BOJUMBIC OAHOBPCMCHHO H3MCPCHHA ABYX HC OJHOMMCHHBIX 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 YCTaHOBJICHHUS 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

® I[IPOMEXKYTOK BPEMEHH, KOTOpPBIM MIPOXOJUT C MOMEHTa Hadajla HW3MEPEHHs 10
MOMEHTA, KOTJla yKa3aTesb 3aiMET MOJIOKEHNUE, COOTBETCTBYIOLIEE HOBOMY 3HAUEHUIO

U3MEPAEMON BETUYUHBI

¢ BpEMA YCIIOKOCHUS YKA3aTCIIA

5KakoBa poisib U3MepeHuil B TEOPETUYECKUX HayKax?

e BripaboTka cTpaTeruii

e [loBbllIEHNE 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 HSMCpHGMOfI

¢ pasMCp mara, ¢ KOTOpbIM Ha HHAUKATOP BBIBOAUTCA PE3YJILTAT

Anana3oH U3MCPCHUA

[ ]
¢ PpPaszpAAHOCTb HHAWKATOPA
[ ]

aomnyckaeMas nmorpe€iurHoCTb

6UTo moHnMaroT o nHpopmaruen?

e (COBOKYITHOCTb 3HAHHI
Pesynbrarel uamMmepenunii

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

C HUM



23

7YUTO Takoe SHTPONUS CUCTEMBI?

CyMMa IIPOU3BEICHUN AlPUOPHBIX BEPOATHOCTEH PAa3IUYHBIX COCTOSHMM 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 MPOU3BEICHUIN allpUOPHBIX BEPOSTHOCTEU PA3IMYHBIX COCTOSHUN CHUCTEMBI Ha
jJorapu@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 OIIPEAEIIUTE OTHOCUTEIIbHYIO BEJIMUMHY JBYX 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 OTIpeJIeNIeHUs] a0COTIOTHON MEphl MOIITHOCTH
Jorapu(pMUUECKON MEPOIl OTHOLLIEHUS! MOLTHOCTEMN
a0COFOTHON MEPOH OTHOIICHUSI MOIITHOCTEH



