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CeroHst MpaKTHYeCKH BCe 006JIACTH YeTOBEYECKON eTETPHOCTH CTATKHI-
BAlOTCS ¢ OBICTPO PACTYIHIMMU TPoOIeMaMH, CBIA3aHHBIMI ¢ 00pabOTKOM
GOJTBIITOTO KOJTMYECTBA TAHHBIX, TOTYIaeMBIX CPEICTBAMU KOMITBIOTEPHBIX
TexHOJOTHH. Takne maHHBIe TEHEPUPYIOTCS, HAIIPUMED, alllapaTHO-IIPo-
TPAaMMHBIMI KOMIJIEKCAMW Pa3JIMYHOTO HazHaueHUs (TIPOMBIIIJIEHHOTO,
MEIUIIMHCKOT0, HAyYHO-HCCIe0BATEICKOTO, YUeOHOTO | T. 11.). B aroii
CBSI3U B ITOBCEIHEBHOM /IESITEIBHOCTH MOSIBUJIHCH CIIETI(UIecKre TOHsS-
THSI, HAITPUMED TaKue, Kak e-tools, e-Science, e-Learning, KoTopble COOTBET-
CTBEHHO 0003HAYAIOT «3JIEKTPOHHBII MHCTPYMEHTAPHI», «9JIEKTPOHHDIE
HAyYHbIE MCCAEOBAHISY, «dJIEKTPOHHOE 00yUenne». Bee aTn MOHATHS
MTOJIPa3yMeBaOT IMINPOKOe TPHUMeHeHHe WHGOPMAINOHHO-TETEKOMMY-
HUKAIMOHHBIX TE€XHOJIOTHI, MHTEPHET-TEXHOJIOTHH, KOMIIBIOTEPHBIX W3-
MEpPUTENbHBIX TEXHOJOTHH, KOTOpBIe TPHUBOJSAT K OPTaHW3AIMOHHBIM
M3MEHEHUSIM B COOTBETCTBYIONINX MPEIMETHBIX 00IacTsIX. B gacTHOCTH,
aKTHBHOE WCIOJB30BaHUE e-Science TO3BOJIIeT MCCIe0BATENI0 Kap/Iu-
HaJbHO N3MEHUTHh METOANKY TIPOBEAEHUS (DU3MUECKUX IKCIIEPIMEHTOB,
HCIIO/IB3Y I 9JIEKTPOHHbII MHCTPYMeHTapHii e-tools (mpubopHyto 6asy, nH-
TETPUPOBAHHYIO ¢ MTHPOPMAIINOHHBIMI ¥ KOMITBIOTEPHBIMU N3MePHUTEb-
HBIMU TEXHOJIOTHSIMI ). Takast METOIMKA 06€CTIeNBAET TEPPUTOPUATHHOE
pacipesieJieHie HAyYHBIX KOJUIEKTUBOB, YAAJEHHBIH MOCTYI K HAYIHO-
My O0OOPYIOBAHUIO, BBIYMCIUTENBHBIM U MH(OOPMAIIMOHHBIM PECYPCaMm
(B TOM 4HCJIe K pacipeesieHHbIM 6a3aM JaHHbIX) U T. 1. [ 1-4].

Takum 06pa3oM, HATIPIIMED, e-Science TI03BOJISIET CETOTHST PEATN30BBIBATD
TIPOTIECCHI M CHCTEMBI PA3INIHON CJIOKHOCTH, BU3YAJIU3UPOBATh IKCIIEPH-
MEHTATLHDIE TAHHbIE, TPOTHO3UPOBATH U YIIPABJISITH TAHHBIMI, 00eCTIeTnBast
HTUM CAMBIM Pa3HOOOpa3ie HAYIHDIX TIOAXO/IOB K PETTEHNTIO HCCIIE0OBATEb-
CKWX 33/1a4, CTIOCOOCTBOBATD PA3BUTHIO KaK OTAETHHBIX HAYYHBIX TIOPasie-
JIEHUH, TaK U [IeJIBIX BUPTYaJIbHbIX HAYYHBIX OpraHusaimii [5—8].

[Tpumenenue e-tools B €CTECTBEHHO-HAYYHBIX /(hU3UUECKUX UCCITEN0-
BaHUSX, IO MHEHNUIO aBTOPOB, OTKPHIBAET IMIUPOKIIE BO3SMOKHOCTH [T OP-
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raHU3auu padoT ¢ YHUKATbHBIM 9KCIIEPUMEHTAIBHBIM 060PYI0BaHHEM
B PEKUME YAAJIEHHOTO JOCTYTIa, 00eCIeYnBAOIIETO TPOBEICHUE HHTEP-
HeT-MCC/eIoBaHmil (pU3nIecKuX 00bEKTOB B pexknMe remotesensing (yna-
JIECHHOTO 30H/INPOBaHNs). B paMKax pa3BUTHS JAHHOTO HAIIPABJIECHUS BCE
GoJIbIIIE HAXOAUT TIPUMEHEHUE MHOTOIIOIb30BATENbCKUIT PEKIUM, TTO3BO-
JISTIOTIIT OPraHU30BaTh Kak 00HOBpeMenHoe u3ydeHne o0pasita pas/InaHbI-
MU T0JIb30BATEIISIME Ha 0CHOGE COOCTNEEHHOU MPACKMOPUU UCCIeO08AHUIL,
TaK W cogmecmuoe ucciedosanue obvexma zpynnoil yuenoix [9—11]. Muo-
TOTIOJIb30BATEIBCKUI PEKUM HAXOUT TAKKe MUPOKOE IIPUMEHEHWE TTPU
peau3aIui pa3inIHbIX METOAMYECKUX TIOJIXO/IOB B PaMKax e-Learning.

Kacasich Bompoca ynpaBJieHUsT 9KCIIEPUMEHTAIBHBIM 060PYI0BaHHU-
eM 110 ceTsiMm VIHTpanet/VIHTEpHET, CIeyeT OTMETUTH, YTO B HACTOSIIEE
BpeMsi Ha Gase KOMIIBIOTEPHBIX U3MepHuTeIbHbIX TexHosoruii (KUT)
paspaboTaH JO0CTATOYHO IMUPOKHIA CIIEKTP CUCTEM U3MEPEHUsT U yIIPaB-
JieHUsT (PUBUYECKUMHU MapaMeTpaMy PasJMIHbIX 00beKTOB. B cocras Ta-
KMX CUCTEM BXOJIST allliapaTHO-TIPOTPaMMHbBIE KOMIITIEKCHI, CO3/ITaHHbBIE Ha
ocHOBe yHUbHIMpoBaHHbIX pemernii KUT, Bkiovaome yHUKaIbHbIE
JIabopaTOPHBIE YCTAaHOBKHU, CTEH/BI U TPUOOPBI, KOTOPHIE YIIPABJISIOTCS
HerocpenctBenHo yepe3 [I9BM (em., manpumep, [10-23, 30, 31, 35, 38]).
[Tomo6HbBIe CHCTEMbI HAXOIAT MPUMEHEHE TPU PEeaTU3aI[iil Pa3IMIHbIX
MEeTO/INK B paMKax e-Learning.

Takum 06pasoM, aKTUBHOE BHEPEHUE TEXHOJIOTHI e-tools, e-Science,
e-Learning KapIMHAIBHO MEHSIET OPTAaHU3AINMOHHYIO U TEXHUIECKYIO CO-
CTaBJISIONINE COBPEMEHHBIX CIIEIUATNCTOB, PabOTAOIINX B BHICOKOTEX-
HOJIOTUYECKUX OTPACJISX, COBPEMEHHBIX MCCIeoBaTeNeH W CTYIEHTOB.
B 570i1 cBsI3M cTyseHTaM OY€Hb BasKHO OCBOUTH TOMOOHBIN MHCTPYMEH-
Tapyil Ui YBEPEHHOTO BXOK/IEHUS B COBPEMEHHbBIE TTPODECCHOHATBHBIE
coo0b1ecTBa.

B nanHOI KHUTE paCCMOTPEHBI OPTAaHU3AIMOHHBIE, TEXHUYECKUE U Me-
TOAMIECKUE BOTPOCHI BBIMOJHEHHUS TaOOPATOPHBIX MCCIeI0BaHIiT Ha Oasze
CeTEBOTO YUeOHO-MCCIIEI0BATEIBCKOTO alllapaTHO-IIPOrPAMMHOTO KOM-
miekca «Dusnka. JaexTpoguHaMukay [22, 23], KOTOPBIH peACTaBIsSIeT
€060 KOMIIJIEKC aIMapaTHbIX, IPOTPAMMHBIX U METOAMYECKUX CPEICTB,
06eCTIeUNBAOIINX PErJTaMEHTHPOBAaHHOE (ABTOPU30BAaHHBII JTOCTYII, MO-
HUTOPHUHT BBITTOJTHEH IS IAOOPATOPHBIX HCCIICI0BAHIIL U T. I1.) IPOBEICHIE
C YZIAJIEHHBIM I0CTyTIOM TI0 ceTsiM VHTpaneT/IHTEpHET B MHOTOIOJIB30-
BaTeJbCKOM peskuMe (omHOoBpeMeHHas pabora a0 100 mosbsoBaTeseil)
JnabopaTopHbIX paboT Ha (U3MUECKOM 00beKTe (aBTOMATH3UPOBAHHOM
JabopaTopHOM MakeTe). B KauecTBe COCTABHBIX YacTeil aBTOMATH3UPO-
BaHHBII taGopatopHbiil MakeT (AJIM) Britouaet B cebst:
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OJTHOPOJTHBIN YIACTOK TIETIH;

RC-u RL-1teniy;

MOCJIeIOBATEIbHBIN KOJIeOaTeIbHbIA KOHTYD;

TePMaHWEBBIN M KPEMHUEBBIH MOJTYTTPOBOTHUKOBBIE JIUO/IBI.

Knura cocTouT U3 msTH 171aB ¥ KOMILJIEKCA TPUJIOKEH U,

B 1-it riiaBe mpuBeieHBI 0600IIEHHAsT cXeMa TIOCTPOECHUS Paciipesie-
JIEHHBIX WH(MOPMAITMOHHO-U3MepHUTeNbHBIX cucteM (PUYC) u mipumepst
WX peayin3aliuu JiJisk pelieHrsI HEKOTOPbIX TPUKJIQ{HBIX 3a/[a4.

Bo 2-ii riaBe paccMOTpeHa CTPYKTYPHAst CXeMa CETEBOTr0 yueOHO-1C-
cJIeloBaTeIbCKOro anmnaparHo-mporpammuoro komiuiekca (CYUAIIK)
«Dusnka. DIEKTPOANHAMUKAY, TIPUBEAECHO OMUCAHNE BXOMASIINX B €TO
COCTaB aIlfapaTHbIX U IIPOTPAMMHBIX KOMIIOHEHTOB.

B 3-it ryiaBe maercs onmcaHue OCHOBHBIX XapaKTEPUCTHK CETEBOM
sabopatopun «Dusuka. DJIEKTPOANHAMUKAS>, CTPYIITUPOBAHHBIX B CIIe-
[UATU3UPOBaHHBIE WHTEP(ENCchl (1751 PabOThI TPEX KaTerOPUil T0JIb30-
Batesieil): «Pabounii cros crymeHTa», «Pabounii cTosr mpenogaBaTesisi»
u «Pabounii cros agmuHucTpartopas. JlanHbie HHTEP(EHCH TO3BOJISIOT
YIIPaBJASTh:

® TPAEKTOPHEN BBIMOTHEHUS AKCIIEPUMEHTAIBHBIX UCCJIE0BAHNII;

® DEryIaMEHTUPOBAHHBIM JIOCTYTIOM K METOJIMYECKIM MaTepHaTIaM;

®  BBINIOJTHEHUEM OT/IEJbHOTO UCcieoBanust mocpeactsom AJIM;

® JIONOJTHUTEbHBIMU CEPBUCAMU: KOMIIBIOTEPHOIN IPOBEPKOI 3HA-

HUI TeCTUPOBAHUEM; JOCTYIIOM K JOMOJHUTETHHBIM NH(pOPMAIIH-
OHHBIM MaTepuajaM, ¢ KOTOPbIMU CBA3aHbl JJabOpaTOPHbIE UCCJIe-
JIOBaHUS, U T. II.

[maBa 4 comepKUT MeToAMIecKoe obeciedueHue IeBITH JJa0OPaTOPHBIX
paboT, BKIIOYAKOIINX B CBOI COCTAB CJIEAYIOIINE 9KCIIEPUMEHTAIbHbIE HC-
crenoBanws, BeimosHsgembie Ha ocHoBe CYUAIIK «@usuka. drekTpoau-
HaMUKay:

o «Msyuenue npunyunos o6pabomu OAHHbIX PUUUECKO20 IKCNEPU-

menmay» (naboparophas padora 1);

o «Msyuenue saxona Oma 0nst 00HopoOH020 yuacmia yenu» (1abopa-
TopHas pabora 2);

o <«MUsmepenue mouspocmu u KII/[ ucmounuxa moxa 6 sasucumocmu
Om GEIUUUNDL BHEWHEe20 conpomueienus (Hazpysku)» (Taboparop-
Has pabora 3);

o «Hsyuenue nepexooHbix NPOUEccos 8 Uensx ¢ KOHOCHCAmopom u ui-
oyxmusnocmuro» (J1abopaTopHbie PaGOTHI 4, 5);

o «Msyuenue npunyunog padomvt noaynposooHuKoeozo duoda» (Ja-
6opaTtophas pabora 6);
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o «Msyuenue c60600HbIX 3AMYXAIOUUX U BLIHYICOCHHDIX KOACOAHUIL
6 nociedosamenviom RLC-xonmype» (;taboparopssie pabotsi 7, 8);

o «Onpedenenue peaxmuenozo u nOJIHOZ0 CONPOMUBIEHUL Uenu nepe-
Mmennozo moxa» (naboparopaas pabora 9).

Meroanueckoe obecrieueHne Kax0i 1abopaTopHOil paGoThl BKIIIOUA-

€T B CBOH COCTaB:

® KpaTKWe TeOPETHUYECKUE CBEICHUS W 33JIaHNs HA BBITIOJTHEHWE HC-
CJIEIOBAHNN;

e 33J[aHHE Ha BBITIOJHEHNE JaOOPAaTOPHBIX HKCIIEPUMEHTATBHBIX HC-
CJIEIOBAHMIT M FICCIIEIOBAHUI, BHITIOTHSIEMBIX CPEICTBAMU MaTeMa-
TUYECKOTO MOJIETTUPOBAHUST;

o Tmopsiok mposeaeHms nusmepennii cpeactamu CYMAIIK «Dusn-
Ka. DJIEKTPOJAMHAMUKAY;

e OPsIIOK 06PAOOTKHU PE3yIbTaTOB U3MEPEHUII;

e TpeboBaHMs K O(DOPMIICHUIO OTUYETA IJIsT PYYHOTO M aBTOMATUYECKO-
TO PESKUMOB, JIJIsI BADUAHTA BBITIOJHEHST NCCIIE0BAHII CPEICTBAMU
MaTeMaTHIECKOTO MO/ICTTUPOBAHYLS;

® KOHTPOJIbHBIE BOIIPOCKT,

® CITHCOK JINTEPATYPHI K HHTEPHET-PECYPCOB.

B riiaBe 5 nmpuBeieHbI METOANKHU MOZIETMPOBAHUSI OCHOBHBIX PEKIMOB
paboTbl BJIEKTPUYECKUX Iietiel ¢ npumeneHneM cucrembl OrCAD 16.6Lite,
a TaKyKe METOIUKY, OPUEHTUPOBAHHBIE HA MCCIETOBAHIS (DU3NIECKUX STB-
JIEHU TTOCPEZICTBOM MaTEMAaTHIECKOTO MOJIEJTUPOBAHUS B OJIEKTPUIECKUX
IETISIX, aHAIOTUIHBIX PACCMATPUBAEMbIM B Psijie TaGoPaTOPHBIX PaboT.

B npuiioxkeHusIx MpUBENEHBI: TEPMUHBI U OIPEAETEHUST; TIPUMEPDI,
KOTOPbIE TIPU3BaHbI TIOMOYb CTYACHTAM B BBITOJHEHUU JTaOOPATOPHOTO
MPaKTHKyMa B YacTh 00pabOTKU W WHTEPIPETAI[MH PE3YJIbTaTOB U3Me-
pennii GU3MIECKUX BeJUINH; OTIOTHUTETbHBIE MATEPUAIBI TT0 TEXHOJIO-
rusim National Instruments; cipaBousbie MaTeprasbl ((hyHIaMeHTaIbHbIE
usnueckue nocrosHHbie, Meskaynapoaaas cuctema equaut; CU u T. 11.).

Psiji IpUITOKEHNUN ¥ JIOTIOJIHUTEIBHBIX MaTePUAIOB K KHUTE OIy0-
JIUKOBAHBI HAa WHTepHET-pecypcax m3patenncTBa <MK Ilpeccy, B Tom
quce:

e BJIEKTPOHHBIN JOoKyMeHT [23]: «Cemesoi yuebno-ucciedosamens-
CKUll annapammo-npozpammmoiii kKomniexc “Qusuxa. dnexmpoou-
namuxa. Pyxosodcmeo nonvzosamens’”s,

e 3D-MojleJib KOHCTPYKI[HY aBTOMATH3HPOBAHHOTO JIAOOPAaTOPHOTO
maketa CYUAIIK «®usuka. DIeKTpoArHAMUKA», PeaTn30BaH-
Has B nporpamMMHoil cpene Solid Works Drawings [http://www.
solidworks.ru/J;
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e (bailstbI-mipoexTol (apxuB Physic.rar) jjist BBITIOJHEHUS TabOpaTOp-
HBIX WCCJIEIOBAHUN CPENCTBAMU MaTEMATHYECKOTO MOJIEJUPOBA-
Hust (eM. 1. 5.1) ¢ MpUMeHEHNEeM JIEMOHCTPAIIMOHHON BEPCUN CH-
crembl OrCAD 16.6 Lite;

e aproGuorpaduUecKue JaHHbIe YUCHBIX-(DU3UKOB, IMEHA KOTOPHIX
VIIOMUHAIOTCS B T€KCTe KHUTK (MCTOYHUK: YHUBEPCAIbHAST HAYd-
HO-TIONYJIApHas sHIMKIoNeAuss «Kpyrocser®s, peskum pocTymna:
http://www.krugosvet.ru/).

[lepeuncienHble Bbillle MaTEPUATIBI MOXKHO CKOIMPOBATHL C HUHTEP-
HET-PECYpPCOB  M3JaTeJbcTBa 1O ccbuike http://dmkpress.com/files/
download/978-5-97060-153-2.rar.

JL1st paboThl ¢ 1eMOHCTpalnoHHoi Bepeueit cucrembl OrCAD 16.6 Lite
(cokpariero — OrCAD) HeoOXOAUMO MIPOWTH TIPOIEAYPY PETUCTPAIUH
o azapecy http://www.orcad.com/resources/orcad-lite-overview. ITocie
3TOTO cyeyeT 3arpy3nuTh Ha II9BM ycTanoBouHbIe (ailrsl feMoHCTpa-
nnonHo# Bepcun OrCAD.

ITo BompocaM TOAKIIOUEHIS K pecypcaM ceTeBoit taboparopuu «Du-
3UKa. DIEKTPOIMHAMIKA» HEOOXOMMO 00PAIIAThCS 110 A/IPECY JJIEKTPOH-
HOU MOYTHI: sarafanov@i-teco.ru.

Texuuueckoe, MTPOTPaMMHOE, METOAMYECKOE ¥ WH(POPMAIHOHHOE
obecniedenue pacemarpuBaemoro B ganHoil kaure CYNAIIK «@Dusuka.
IJIEKTPOIMHAMUKA> 1 COOTBETCTBYIOIIEH ceTeBoi tabGoparopuu pa3pado-
TAHO KOJJIEKTHBOM aBTOPOB Ha OCHOBE JIECSITHIETHETO OTIBITA, CBSI3aHHOTO
¢ pa3pabOoTKOil 1 BHEPEHIEM KOMILIEKCHBIX PEIIEHU T B 001aCTH aBTOMA-
TU3AIUN HKCIEPUMEHTANTbHBIX MCCIe0BaHUI. B maHHoM HarpaBieHIH
uM OblT paspaboTaH, arpoOMPOBaH W BHEAPEH MPU OPraHU3allnOHHON
HOJJIEPIKKE POCCUIICKOTO TpeicTaBuTebeTBa National Instruments psin
armapaTHO-MPOrPAMMHBIX KOMIIJIEKCOB € yIAJeHHbBIM gocTynoM |3, 9—10,
26, 30—31, 49—-50], yuudunnpoBaHHBIX PEIIEHWIT IO BHIIIOJTHEHUIO HAY Y-
HBIX ¥ y4eOHBIX UCCIICOBAHUI Ha Oase CrienuaIu3MpOBAaHHbBIX CETEBBIX
J1abOPaTOPHUil, KOTOPbIE MOTYT KOMILJIEKCHPOBATHCSI B CIIEIIUATTU3MPOBAH-
HbII TopTad |3, 14, 17, 61-62]. B HanpaBieHnn MPOEKTUPOBAHWST MHO-
TOTIOJIb30BATENBCKUX PACIPENETEHHBIX N3MEPHUTETHHO-YIIPABJIAIONINX
CHCTEM KOJIJIEKTUBOM aBTOPOB Pa3paboTaH PsiJi MOJEJIE, METOIOB U Me-
TOMK, 00ECTIEUNBAIOIINX PEIIEHUE TAKUX BOIIPOCOB, KAK MOBBIIIIEHHUE T10-
KasaTeJieil uX (hyHKIIMOHUPOBAHUS, pa3paboTKa CUCTEM B COOTBETCTBUU
C 3aJaHHBIMU TIAPAMETPAMU, YHU(DUKAIIMS TEXHUIECKUX 1 TPOTPAMMHBIX
pemennii u T. 1. |3, 12, 15-16, 24-25, 27, 29, 32—-33, 62].

B nacrosamniee Bpemss B Poccuu ocTpo cTOMT BOTIPOC Pa3BUTHST MHHO-
BAIlMIOHHOTO CEKTOPa 9KOHOMUKH, B KOTOPOM 0Cc000€ MECTO 3aHMMAtOT
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TeXHUYeCcKue HarpasjeHus (MallMHOCTPOEHUE, PAIN0JIEKTPOHUKA, Ma-
TepuajioBejienre u T. 11.). IIpu aTom passinunbie pas/esbl GU3UKN SBJIS-
foTcst (hyHIAMEHTOM B JIaHHBIX HarpaBieHusX. M3ydyenue dusmdeckmx
SBJIEHNH, HAUWHAS CO MKOJIBI, C MCITOJIb30BAHNEM B TOM YKCJIE OITMCAHHO-
ro B nanHoii knure CYMAIIK, aBngercsa nanbosiee ritOKUM M CUCTEMHBIM
HO/IXO/IOM, OXBATBIBAIOIUM IIPX 9TOM U CaMU METO/bl paboTbl ¢ COBpe-
MEHHBIM 000Py/I0BaHuEeM, Ga3UPYIOIINMCS HA HHTEPHET-TEXHOJIOTHIX.

OmnucanHble B JMaHHON KHUTEe JaGoOpaTOpPHbIE UCCJACIOBAHUS MOTYT
OBITh PEKOMEH/IOBAHbBI HE TOJBKO CTYIECHTaM TEXHUYECKUX U €CTECTBCH-
HO-HAyYHBIX HAMPABJICHWH BY30B, HO U CTYJIEHTaM W yJalrumcs mpodec-
CHOHAJIBHBIX YUUJIHIIL, KOJICKEH 1 00111e00pazoBaTeIbHBIX TITKOJL.

CryzieHTaM BY30B M KOJUIEIKEN PEKOMEHIYETCS BBITIOJTHEHE BCETO
1yk/aa JaboparopHbix pabor. Ilpu aToM 3agaHus, CBA3aHHbIE ¢ MaTeMa-
THYECKUM MOJIEJTMPOBAHUEM, MOTYT HOCUTh HeOOsI3aTEIbHBIN XapaKkTep.

[lnst yuamuxcst ipohecCMOHATBHBIX YUUIUIT PEKOMEHYETCS BBITION-
Herue sabopaTopHbIxX padoT Ne 2—9. TIpu 9TOM MOKHO MCKJIIOYUTD U3 3a-
JaHMI Ha BBIIOJHEHKE JaO0PaTOPHBIX PAOOT POBEIEHNUE UCCIIEA0BAHMIA
MIOCPEZICTBOM MAaTeMaTUYECKOTO MOJIEIMPOBAHMS.

YuanumMcst 0011e06pasoBaTeIbHbIX MIKOJ PEKOMEHIYIOTCS J1abopa-
Topublie paboThl Ne 2—6. Meroauueckoe obecriedenne JauHbix padoT (Teo-
peruyeckre CBeAeHus, 3ajlaiie Ha BhIIOJIHEeHUe J1abopaTopHOi paboThl,
TpeGoBaHUs K 0O(DOPMIICHUIO OTUYETA) MOKET OBITh YIIPOIIEHO, B TOM YHC-
Jie UCKJIIOUYEHO 3a/laHKe B YaCTH MTPOBEJIEHHS UCCIIeJOBAHNI TIOCPEICTBOM
MaTeMaTHYECKOro MoaenpoBanus. YacTb 1ab0paTOPHbIX UCCIIEA0BAHMIA
MOKeT OBbITh BBITIOJIHEHA (DaKyIbTaTUBHO.



AJITI
AJIIT Y ]T
AIIK
AIIK YT
AILIT
BAX
BJIIT
BJIC
nyc
noTp
KUT
KIIZ
on

OM

K

1o

Iy
[15BM
pnycC
CYUAIIK

mny
91C

ABTOMATHU3UPOBAHHBIN JTaGOPATOPHBIIT MaKeT

ABTOMATH3UPOBAHHbII JTaGOPATOPHBII IPAKTHKYM

AJIII ¢ ynameHHBIM 1OCTYTIOM
aIapaTHo-POrPaAMMHBIN KOMILIEKC

AIIK ¢ yianeHHbIM JI0CTYTOM

aHaJI0ro-1udpoBoii peodpasoBarTeib

BOJIBT-aMIIePHAsT XapaKTEePUCTUKA

BUPTYaJIbHBI TaGOPATOPHBIN TPAKTUKYM

BUPTYaJbHbINA Ja00PATOPHBIN CTEH/T
U3MEPUTETHHO-YIIPABJIAIONIAS CUCTEMA

WHTEPAKTUBHOE 9JIEKTPOHHOE TEXHUYECKOE PYKOBOJICTBO
KOMIIBIOTEPHBIE U3MEPUTENbHBIE TEXHOJIOT I

K09 GUIMEHT T10JIE3HOTO JAEHCTBUS

00BEKT UCCIIENOBAHUS

06 BEKTHBII MOJTYJIb

MEPCOHABHBIN KOMITBIOTED

porpaMMHoe obecriedeHue

MPOrPaMMUPYEMbBIN YCUITUTENb

TepcoHa/ibHaA 3JIEKTPOHHO-BbIUNC/JIUTEIbHAA MallliHa
pacrpeziesieHHAs U3MEPUTEIbHO-YTIPABJIAIONIAs CHCTEMA

CceTeBoi y‘-Ie6HO-I/ICCJIelIOBaTeJII)CKI/II'/)I allllapaTHO-IIPO-
FpaMMHbIﬁ KOMILJIEKC

1 poBoe YCTPOICTBO
3TEKTPOABILKYTIAS CUJIA



20 Crmcok cokpalLeHmin

DAQmx

DataSocket

1P
LabVIEW

NI

nocsieiHsst Bepeusi apaiisepa NI-DAQ ¢ HOBbIMU (DYHKITHS-
MU U WHCTPYMEHTAMHU [[JIs1 YIIPABJIEHUST U3MEPUTETbHBIMU
yCTpolicTBaMHI

POTOKOJI oOMeHa, noajaepsxkuBaembiii LabVIEW, nns co-

BMECTHOI'O MCIIOJIb30BaHUA JUHAMHWYECKN MEHAEMBIX JIaH-
HbIX

Internet Protocol (MHTEPHET-ITPOTOKOJI)

Laboratory Virtual Instrumentation Engineering Workbench
(cpena paspaboTku u miaTdopma s BBITOJHEHUS TPO-
rpaMM, CO3[aHHBIX Ha TPAUIECKOM SI3bIKE MTPOTPAMMUPO-
Banust «G» ¢upmbl National Instruments (CIITA))

National Instruments



1.1. PacnpeaeneHHble
N3MepuTesibHO-yNpasfioWwmne CUCTEMbI

CylIiecTBEHHOE MOBBIIIEHNE CJIOKHOCTH TEXHOJIOIMIECKIX TIPOIECCOB, 3HA-
YUTEIbHOE YBETUYeHNE 00eMOB MH(MOPMAIIUH, a TAKKe YCIOKHEHNE aJl-
TOPUTMOB ee 0OPabOTKY SBJIAIOTCA TPUYNHAMU BOSHUKHOBEHUS CUTYAIN,
KOT/Ia YeJIOBEK He B COCTOSTHIHU B TIOJTHON MePe OCYIIECTBIISTh KOHTPOJIb HAJT
XOJIOM CJIOXKHBIX TEXHOJIOTHUECKUX IMPOIleccoB. Pelienne HEKOTOPBIX IKC-
MEePUMEHTAIBHBIX 33/[a4 B PA3JMYHBIX OOIACTSAX HAYKU TAKIKE HEBO3MOXKHO
63 COBPEMEHHBIX JIOCTUKEHWI 2IEKTPOHHON Y BBIYMCIUTEILHON TEXHUKN
U Pa3HOOOPA3HBIX TEXHUYECKUX CPEJICTB, MO3BOJIAIONINX ABTOMATH3UPOBATh
cbop, Hakoruienue u 06paboTky urhopmarmu. MmMenno atu akropst 06y-
CJIOBUJIY IIUPOKOE TIPIMEHEH e NH(MOPMAIMOHHO-M3MEPUTEBHBIX CUCTEM
B Pa3JIMUHBIX chepax yesoBeueckoil gearenbHoctu [34—36].

NudopmariioHHO-u3MepUTeIbHbIE CUCTEMBI, PEIIATOIINE 32/[a4U KOHT-
POJIS TTAPAMETPOB OOBEKTA € BHIPAKEHHBIMHU YTIPABJISIONTME (DY HKITHSIMH,
MIPUHATO HA3bIBAaTh M3MepUTEbHO-yIpaBsgionumu cuctemamu (MYC)
[36]. Permenue 3amau no co3aanuio ruGKUX, YHUBEPCATBHBIX, TOYHBIX W
6picTposeiicteyomux MYC obecrieynBaeTcst IpUMEHEHUEM KOMIbIomep -
notx usmepumenvrolx mexronozuti (KMT), B pamkax kortoppix IBM wuc-
nosib3yioT kak asemeHT MYC Ha atanax c6opa, 06paboTku, 0TOOpaskeHus
U3MepPUTENbHON MHpOopMauu U GOPMUPOBAHUS YIIPABJISIONIUX CUTHA-
JIOB. JTO TO3BOJISIET PEATU30BBIBATH UBMEPUMENLHYIO U YNPABISIOUYIO
uacmu npubopos U cucmem Ha Annapamuoll 0CHO8e, a UX PYHKUUOHATLHYIO
uacmo u unmepetic noivsosamens — npoepammno (37, 38].

Perenue mpo6aeMbl AUCTAHIIMOHHOTO KOHTPOJISL ¥ YIIPABJICHUS TEX-
HUYECKUMHU OOBEKTAMU, YACTO BO3HUKAIOIIEH B ITPOIECCE PEHICHUsT MTPO-
U3BOJICTBEHHBIX U HAYYHO-HMCCIIEIOBATENbCKUX 3aay, OCYIIECTBJISET-
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