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Tomckuli rocyapCTBEHHBIM YHUBEPCUTET

B nanHO# cTaTthe paccMaTpHBAOTCS BOIPOCH! CO3/IaHMs CIICIHATH3HPOBAHHBIX HAYYHO-
00pa3oBaTeNIbHBIX TOPTAJIOB JUIS OCYIISCTBJICHUS HAyYHOH JESITEIBHOCTH M TOJTOTOBKH
kaapoB. IlpuBoamTcst  aHamm3 Hay4YHO-00pa3zoBaTelbHbIX  pecypcoB  Tomckoro
roCyJIapCTBEHHOTO YHHBEPCHUTETA.

The questions of creation of specialized scientific-educational portals for the realization
of scientific activity and personal training is considered in this article. The analysis of scientific-

educational recourses of Tomsk State university is given.

CoBpeMeHHass HayKa XapaKTEpU3YEeTCsl BBICOKOM JOUHAMMKOW PAa3BUTUS HAYYHBIX
oOnacTeil 3HaHWH, KOMIUIEKCHBIM XapaKTepOM HAy4YHO-TEXHHYECKHX 3a/1a4 U PEeCypCOEMKHUMHU
TEXHOJIOTHSIMU Hay4HbBIX HCCJIEIOBaHUM. PerieHne Takoro pojaa Hay4yHO-TEXHMUYECKUX 3adad
TpeOyeT MPUBICUECHUSI 3HAYUTEIBHBIX PECYPCOB U OOJIBIIOTO YHCIa CHELUAINCTOB U3 Pa3sHbIX
obmacreil 3HaHUH. TpamuunroHHast OpraHu3anysl KOJUIEKTUBHOMW Hay4HOH paboTHI
CTELUATNCTOB U3 Pa3HBIX MECT COMpsDKEHA ¢ MpoOjJeMaMu KOMMYHUKAIIMOHHOTO —XapakTepa,
YTO SIBJISAETCS NMPUYMHOW HEJOCTATOYHOH 3((EKTUBHOCTH HayuyHBIX HccienoBaHuil. Kpome
TOro, reorpaduyeckas pazaeleHHOCTh HAayYHBIX LEHTPOB SIBISAETCA (PaKTOPOM, CHHXKAIOLIHM
aKaJIeMUYeCKyl0 MOOWIBHOCTH. [Ipu BBICOKOH BOCTPEOOBAaHHOCTH KBAIM(HUIIMPOBAHHBIX
CNELUAIMCTOB M BEIYHIIMX YYEHBIX 3TOT (DaKTOp OTPUIATEIHHO CKAa3bIBAETCS HA IOJTOTOBKE
KaJJpOB BBICIIEH KBaTH(UKALUU, OCOOCHHO [T IepuepuitHBIX PETUOHOB.

PazButre WHGPOPMAIMOHHBIX TEXHOJOTUH UM CPEACTB TEIEKOMMYHHUKAIMA CcoO3/1aer
OCHOBY JUIsl OCYLIECTBJICHHSI HAy4HO-0Opa30BaTENbHBIX IMPOrpaMM Ha KadeCTBEHHO HOBOM
ypoBHe. (Co3l1aHHE CKOPOCTHBIX TEJIEKOMMYHHKAIMH M pa3paboTKa TEXHOJIOTHI pearbHOro
BPEMEHHU JAa€T BO3MOXHOCTb PEATU3allUM MOJEIM PACHpPENEICHHOIO HAaydyHOIO KOJUIEKTHBA,
paboTa KOTOPOTro CTPOUTCS Ha TEXHOJIOTUSAX yJATEHHOTO JOCTyIa K pecypcaM U KOMITbIOTEPHBIX
CpeacTBax OOIIeHUsI.

HecmoTps Ha neuuuT TeNEKOMMYHHUKALMOHHBIX PECYPCOB yXKe cedac 3TH TEXHOJIOTHH
IIPOYHO BOIIIM B IPAKTUKY HAYyYHBIX KOJUIEKTUBOB. DJIEKTPOHHYIO IOYTY, KOTOpas IECATH JIET
Ha3aJ Ka3ajJlach 3HAYUTEIbHBIM IPOrPECCOM B PA3BUTUM KOMMYHMKAI[MOHHBIX TEXHOJIOTHH,

cmMeHwM on-line TexHonmormu: Chat, Sound- u Video- conference. A yHuKambHBIE



HKCIIEPUMEHTAIbHBIE KOMIUIEKCH CTald JOCTYIHBI HA pPAacCTOSIHWM, OJlarogapsi cpeacTBam
aBTOMATU3aLUU U KOMIIBIOTEPHBIM TEXHOJIOTHUSM YIIPABICHUSA HA PACCTOSHUMU.

[IpeumymiecTBa TakuX TEXHOJOTMA O4eBUAHBL. OHM MO3BOJSAIOT OOBEIUHSATH
MaTepUaIbHbIE U BBIYUCIUTEIBHBIE PECYPChl HAYUHBIX LIEHTPOB Ul PELICHUS CIOKHBIX 3a/1ad,
IIPUBJIEKATh BEAYIIHUX CIELUAIMCTOB M3 PAa3HBIX CTPAaH U CO3/1aBaTh PACIIPEAEICHHbIC Hay4YHbIE
nabopaToOpHH, OPraHU30BaTh ONEPATUBHBIN JOCTYI K pecypcaM KOJUIEKTUBHOTO TMOJIb30BAHUS H
COBMECTHOE MPOBEACHUE BBIUUCIUTEIBHBIX M JIAOOPATOPHBIX IKCIEPUMEHTOB, OCYILIECTBISATh
COBMECTHBIC Hay4HbIE€ NMPOEKTHI U 00pa3oBaTeIbHbIE MPOTPAMMBI MOJTOTOBKH KaJpPOB BHICIICH
KBaJTU(pUKAITAH.

BaxknelmmMm neaoM B CO3MAaHMM MOJENEH pacHpeie/IeHHBIX Hay4HbIX KOJUIEKTHBOB
ABIISIETCS pa3pabOTKa M CO3JaHUE PECYPCOB YAAJICHHOTO I0CTYIIA.

OntumanbHOM  (GOpPMOM  OpraHu3allii  TAaKUX  PECypCcOB  SIBJISETCS  CO3JaHHE
CTHELUATU3UPOBAHHBIX HAayYHO-00Pa30BaTENbHBIX MOPTAIOB KaK  MHOTO(YHKIIMOHAIbHBIX
KOMIIBIOTEPHBIX CHCTEM [yl 00ECIeYeHUs] HayYHO-00pa30BaTeIbHOTO cepBHCca. Takue MmopTalibl
UMEIOT B CBOEH CTPYKTYpe HH(POPMALMOHHYIO KOMIIOHEHTY, CHCTEMBl YIPaBICHHUS U
COIPOBOK/JICHUS HAYYHO-00pa30BaTENbHOM AESATETLHOCTH.

NudopmanronHas KOMIIOHEHTa BKIIOYAaeT B ce0sl Pa3sNUYHOrOo poja 0as3bl JAHHBIX,
HE00X0AUMBIE JJIsi 00EeCTIeUeHUs IeATEIbHOCTH HAYYHOTO KOJUJICKTHBA, BKIIIOYAs U PE3YJIbTaThl
9TOM AEATEIBHOCTH.

Cucrempl ynpaBi€HHMS CO3/AalOTCS HAa OCHOBE IPOrPAaMMHO-ANIapaTHBIX KOMIUIEKCOB,
MO3BOJISIOIIMX TPOEKTUPOBATh, OCYIIECTBIATh HAay4YHO-OOPAa30BATENBHYIO NESATEIBHOCTh, H
AQHAJIM3UPOBATh €€ PE3YyJIbTaThI.

CucteMbl COMPOBOXKIECHUS MPEICTABIIAIOT COO0H HAOOP TEXHOIOTUHN AJISt OCYIIECTBICHUS
U KOHTPOJISI HAyYHO-00pa30BaTEeIbHOM e TENTbHOCTH.

OcHoBoit (bYHKIMOHUPOBAHUS CIIELIAIIU3UPOBAHHBIX IOpPTajoB ABJIAETCS
nH(POpPMAIIMOHHAS KOMIIOHEHTA.

ba3bl 1aHHBIX yueOHO-HAyYHOT'O Ha3HAUEHHS JOJDKHBI BKIIIOYATh B CEOs:

e b/l no y4eOHbIM IJIaHaM U MPOrpaMMaM KypcaM JUCTaHLIIMOHHOTO 00y4eHHUS;

e b/l HayyHbIX MyOIMKaLINT;

e b/ muIrOCTpaTUBHOIO HA3HAYEHUS,

e b/l CTaTUCTUYECKOrO Xapakrepa;

e b/l cipaBOYHOrO Xapaxkrepa;

e bJ[ cnenuanu3upoBaHHOIO HA3HAYCHUS.

ba3bl JaHHBIX TOKHBI COACPKATH:

- CpencTBa MoMcKa WH(POPMALIUK;



- cpenctsa (OPMUPOBAHUS PECYPCOB U KAaTaJIOTOB;

- CpencTBa MyOJIMKALMU U pacIpoCTpaHEeHHs MH(OpMAIIIH;

- CpencTBa B3aMMOJAEUCTBUS C APYIrMMHU HH(POPMAIIMOHHBIMH PECYpCaMH;

- cpeactBa MH(OOPMAIIMOHHOW 3aIUTHI.

HauOosiee T1pynoeMkuMm sBisieTcss co3gaHue ©0a3 JaHHBIX —CIEHUAIN3UPOBAHHOTO
Ha3HAYEHUS, MPEACTABISIONNX COO0M MPOrpaMMHO-MOAYIbHBIC TPUIOKEHHS JUIsl IPOBECHUS
BBIUMCIIUTENBHBIX U Ja00PaTOPHBIX 3KCIIEPUMEHTOB yiajieHHOTro AocTyna [1].

Ha puc.]l mpexacraBieHa CTpyKTypHas cXemMa OpraHM3allMd HAy4HOTO 3KCIIEPUMEHTa C

YAAJIICHHBIM JOCTYIIOM.

Line 1
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Line 3
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Ha pucynke 0003HaueHBI:

PC1 — koMmbtoTep 1715 IPOrpaMMHOTO YIIPaBIEHUS SKCIEPUMEHTAIBHON YCTaHOBKO;

PC2 — cepBep, npeaocTaBisonuil JOCTYI K JAHHBIM YJJQJICHHBIM MOJIb30BATEISAM;

Lab — aBromaTu3upoBaHHas SKCIIEPUMEHTAJIbHASL YCTAHOBKA;

Line 1 — xanan oOMeHa JaHHBIMU M KoJamu yrpasieHus mexay PC1 u anmaparypoii
COMPSDKEHMS SKCIIEPUMEHTAIBHON YCTaHOBKU U OBM;

Line 2 — xanan nepecsuiku nanubix ¢ PC1, nepenaun ynpasistomux kogos Ha PCl;

Line 3 — xanan nepenauu JaHHbIX B IHTEpHET.

W3 cxeMbl BUIHO, YTO JUIsl peau3allii JAaHHOTO MPOEKTa HEOOXOIUMO PELIUTh Psij
JIOTUYECKH 3aBEPILIEHHBIX U B3aUMOCBSI3aHHBIX 3a/]a4:

- olecrneynTh MPOrpaMMHOE YIIPABJICHHE HKCHEPUMEHTaIbHBIM KoMmiuiekcom (PCI,
Linel);

- obecneunTh OOMEH JaHHBIMU M Kojamu ympasieHus (Line2) mMexay ynpaBisiomuM
kommnbiorepoM (PC1) u nutto3om B Unatepuer (PC2);

- o0ecneuuTs IOCTYI K SKCIIEPUMEHTY yAaleHHBIX nojib3oBateneit (PC2, Line3).

Opranuzanysgs Hay4yHOTO OJKCIEPUMEHTa C YAAJEHHBIM JIOCTYIIOM Hajaraer psj
TpeOOBaHUN, KOTOPHIM JOJDKHA YIIOBJIETBOPATH SKCIEpUMEHTaJbHas ycTaHOBKa. HeoOxomaumo
00ecIeunTh:
® aBTOMATHU3MPOBAHHOE YIPABJIECHUE XOJIOM IKCIIEPUMEHTA;
® aBTOMATHU3MPOBAHHBIN COOp U Mepeaavy IKCIEPUMEHTAIbHBIX JaHHBIX;
® BBICOKYIO ONIEPAaTUBHOCTh MOJXYYEHHUS U 00pabOTKH SKCIIEPUMEHTATbHBIX JaHHBIX;
® [IPOrpaMMHO€ YNPaBJIEHHUE XOJI0M IKCIEPUMEHTA;
® JIO0CTYIl BHELIHETO MOJIb30BATENS K IPOrPAMME YIIPABICHUS SKCIIEPUMEHTOM.

Kpome TOro, cama sKCnepuMEHTalbHAas TEXHUKA JOJDKHA IPEJOCTaBIATh IIUPOKUE
BO3MOXHOCTHU YAAJ€HHOMY I10JIb30BaTENI0 IIPU IUIAHUPOBAHUHU U NIPOBENECHUU IKCIIEPUMEHTA B
paMKax TOH MM MHOM 00JaCTH HAyYHBIX HHTEPECOB.

B TomckoM rocymnapCTBEHHOM YyHUBEpCUTETE pa3pabOTaHbl M CO3AaHBl TEXHOJOTHU
YIJIEHHOTO JOCTYIA JUIsl IPOBECHHUS 1a00PATOPHBIX U BHIUUCIUTEIBHBIX SKCIIEPUMEHTOB.

JlaGopaTopHbIe 3KCIIEPUMEHTHI OCYLIECTBISIOTCS Ha CIEAYIOUIMX 3KCIIEPHUMEHTAIbHBIX
KOMILJIEKCAaX C yJAJIEHHBIM TOCTYIIOM:

e CHEKTpONOJAPUMETPUYECKUIT ~ KOMIUIEKC  JJI1  HUCCIEJOBAaHMS  IOJIIPU3ALMOHHBIX
XapaKTEPUCTUK U3ITYYECHHUS
e JlabopaTOpHBI SKCHEPUMEHTAIBHBIM KOMIUIEKC JJIS HCCIENOBaHHUS CIIOHTAaHHOTO U

BBIHYKJICHHOTO M3JIYYCHUA CJIOKHBIX OPraHUICCKHUX MOJICKYII



e TepMorazoIMHaAaMUYECKHI KOMIUJIEKC JUIsI HMCCIEJOBAHMS TPOLIECCOB U XapaKTEPHCTUK
TEIIOMaccOOOMEHa B MHOTOCIOWHBIX TEIUIO3AIIUTHBIX TOKPBITHUSX U HHEPrOEMKHX
MaTepuaax

e KoMmIuiekc UMITyJIbCHOTO JUCTAHIIMOHHOTO 30HAMPOBAaHUS HOHOC(HEPHI

e CreHn Ans MCCIEIOBaHUS aKyCTHUYECKON SMUCCHU

e [IporpaMMHO-U3MEPHUTEIbHBI KOMIUIEKC [UIS aHajlu3a TIPaHyJIOMETPHUUYECKOTO COCTaBa
MOPOIIIKa
BbruucnurenbHble SKCIIEPUMEHTHI € YIAIEHHBIM JOCTYIIOM BKITIOYAIOT:

e Komruiekc A MO/ICTMPOBAHNE TEYCHUH B IPOCTPAHCTBEHHOM ITOTPAaHUYHOM CIIO€

e Kommekc ans KBaHTOBO-XMMHUYECKOTO HCCIEIOBaHUA (U3UKO-XMMHUYECKHMX CBOWCTB
CJIO’KHBIX OPraHUYECKUX COETUHEHUIN

e Komruiekc A7 YUCIIEHHOTO 3KCIIEPUMEHTA [0 TUHAMUKE MAJIbIX TEJ COJIHEYHOM CUCTEMBI

[TonpoOHble omucaHus J1IAOOPATOPHBIX M BBIUYUCIUTEIBHBIX KOMILIEKCOB YAAJICHHOTO
noctyna npuseeHsl B [2]. MHdopMmaims 00 3TUX KOMILIEKCaX U MOJIb30BAaTENbCKUI HHTEpdeiic
pasmeniensl Ha Web-caiite TI'Y (http://ido.tsu.ru/russian/s_ntpl.phtml?n=1&p=2)

CrHexTponoIsIpuMETPpUUECKUl  KOMIUIEKC Ul MCCIIEJOBAHUS  MOJIAPU3ALMOHHBIX

XapaKTepUCTUK U3IydeHus: pazpabotan Ha ¢usznyeckoM dakynprere TIY  (HayuHBIH

pykoBoautenb npodeccop B.IL. Jlemkun). OH mpenHasHaueH sl U3MEPEHUS WHTEHCHUBHOCTH

MOJIIPU3ALIMOHHBIX XapaKTePUCTHK U3TyUYEHHUS] UMITYJIbCHOU TJIa3MBbI.

Kommuieke obecnieunBaet:

® [pPOrpaMMHOE YIpPaBJICHUE CKAHUPOBAHUEM CIIEKTPAJIBLHOTO IpUd0pa;

® PETUCTPALMIO HETIPEPBIBHBIX ONTHUYECKUX CUTHAJIIOB METOJIOM cUeTa (POTOHOB;

® PETUCTPALMIO UMITYJbCHBIX ONTHYECKUX CUTHAIOB METOAOM cueTa (JOTOHOB C BPEMEHHOM
JoKanM3anue poTooTCUeToB.

[Iporpamma ynpaBieHHUsI CIIEKTPOIOISIPUMETPOM HOACPKUBACT AUAJIOT C OTIEPaTOPOM

B pEXXHMME MEHIO, YTO TO3BOJIAET MEepe] HadaloM H3MEPEHUH YCTaHOBUTH BCE MapaMeTphbl

AKCIIEPUMEHTA:

KOJIMYECTBO IUArHOCTUPYEMBIX UMITYJIbCOB IIJIa3MBbI;

- rIIyOMHY MPOCMOTpPA MO BPEMEHH PETUCTPUPYEMOTO ONTHYECKOTO CUTHAJIA;

- HAYaJIbHYIO JUIMHY BOJIHBI UCCIIEYEMOI'0 Y4aCTKa CIIEKTPA U3JIyYCHUS I1a3MBbl;
- 1Iar CKaHUPOBAHMS 110 JUIMHE BOJIHBI CIIEKTPA;

- KOHEYHYIO JUIMHY BOJIHBI UCCIIENYEMOIO CIIEKTPA.

[IpoBenenne HAYYHOTO HKCIIEPUMEHTA BKIIFOUAET B c€0sl TPU OCHOBHBIX dTama:

—

TIJIAaHUPOBAHUC DKCIICPUMCHTA,

N

MOpPOBCACHUC DKCIICPUMCHTA,


http://ido.tsu.ru/russian/s_ntp1.phtml?n=1&p=2

3. oOcyxIeHue pe3yiabTaToB.

B cnywyae mpoBeneHHMs SKCIEpUMEHTa C y4YacTHEM YOaJeHHBIX I0Jb30BaTelel, Ha
IIEpPBOM 3Tare HEOOXOIUMO O00ecleunTh OOIIEHHE MEXJY YYAaCTHHUKAMHU M BO3MOKHOCTh
JIeTaTbHOTO O3HAKOMJICHHS C YCTAHOBKOW. JlJis 3TOrO MpexycMOTpPEHBl TEXHOJOTHH BHAEO H
ayJMo CBSI3U.

VY4YacTHUKHM 3KCIIEPUMEHTA JOJUKHBI MPOUTH perucrpaunuio, 3amnosHuB HTML-popmy
(puc.2). Undopmanus o perucTpanuu Bcerja HaxomuThcs Ha Web-caiite u gocTymHa uist

MPOCMOTpaA 3apETUCTPUPOBAHHBIM MOJb30BaTeNIIM. OHM MOTYT TakKe MPOCMOTPETh apXuB

$ CENTER OF REMOTE EXPERIMENT MANAGEMENT - Netscape
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AaHHBIX, KOTOPBIC CHUMAJINCh

CHesTp ONOAPHMETPIHYSCHIH KOMILIERE JJIS HCCTEN0BAHIN TIOTPH3 ALHOHHLIX XAPAKTePHCTHE

MOy ReTL. C YCTAaHOBKH paHbIIC, CIIMCOK
Dz tore, wrobil DpHEATE TIACTHE B SRCHEpHMENTE, BYEHS SANONHATE NpUBLAeEyo Huxe dopuy, Danunmo nyxuo
yHAzaTh MOMHOCTRES, TaK Kak no daMuan k Bam GyayT ofpamiaThea oCTANBHELE TIACTHHKH SKCTIEPRMEHTA B HaT CECCHH, Yy4aCTHHUKOB IPpEeAbIAYIINX
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MHOTOTIOJIb30BaTEILCKOTO
noctyna BbiOpaHa omnepanuoHHas cucreMa WindowsNT4.0., ycranoB-neHHas Ha [loctym K
JAHHBIM OCYIIECTBIISICS ¢ momolislo Web-cepBepa Apache Server. Ora mporpamma ynoOHa B

OKCIUTyaTaliuu, JICTKO HaCTpa-

HBAaCTCH,

o0ecreunBak

ObLT BBIOpA
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JlaGopaTopHBIii AKCIIEPUMEHTATBHBIA KOMILUIEKC IJISl WCCIIEOBAaHUS CIIOHTAHHOTO |

BBIHYXJICHHOTO W3ITyYEHHS CIIOKHBIX OPraHUYeCKHX MOJIeKyn co3naH B CuOMpckoM (hU3HKO-
texunueckoM wuHcTuTyre mMm. B.JI. Ky3nemoma (HayuHblii pykoBomutenb mpodeccop T.H.

Komnbutosa). O6mumii BU KOMILIEKCa TPUBEICH Ha puC.3.




KomMmnekc npenHasHaueH Ui UCCIEN0BaHUs CIIOHTAHHOTO U BBIHYKJIECHHOTO U3JIy4ECHHUS
CJIO)KHBIX OPTaHUYECKUX MOJIEKYJ MpPHU BO30YKICHHHM H3Iy4eHHEM SKCHUMEPHBIX jJa3epoB. OH
npezcTaBisieT co00il CTallMOHApHYI0 YCTaHOBKY, B COCTaB KOTOPOH BXOAAT YCTPOHCTBO
HaKayKH, ONITUYECKasi cXeMa BO30YXKIEHUS HCCIIEeyeMO Cpelibl U CUCTEMA PETUCTPALIHH.

Cucrema perucTpauuy IO3BOJISIET PErMCTPUPOBATH DHEPrETUUECKUE, CHEKTPAJIbHBIE,
BPEMEHHBIE U IIPOCTPAHCTBEHHBIE TAPAMETPBI U3ITYUECHHUS:

— DHEPTHIO U JUIMTEIbHOCTh UMITYJIbCA JIa3epa HAKauKH;

—  CIIEKTP BO30YXKIAIOIIETO Ja3epHOT0 N3TYUYEHUS;

—  CIEKTp CIIOHTAHHOTI'O ¥ BBIHYXJCHHOTO U3JIy4EHHUs MOJIEKYII 3a UMILYJIbC;

— BPEMEHHBIE XapaKTEPUCTUKU UMITYJIbCA U3JTYy4EHHs] OPraHNYECKUX MOJIEKYII;
— DHEPreTUYECKHE XapaKTEPUCTUKU U3IYy4CHHUSI OPTaHUYECKUX MOJIEKYIL.

ConpspkeHue YCTAaHOBKM C  YIPABJISIOLIMM  KOMIIBIOTEPOM OCYILECTBISETCS 4epe3
CTaHJapTHbIE MMOPTHI BBOAA BbIBOAA. CxeMa aBTOMAaTH3aIMK YKCIIEPUMEHTA BKIIIOUAET B ceO:

- YIpaBJICHUE BCEMU OCHOBHBIMHU IIAPaMETPAMU YCTAHOBKU U CUCTEMY CEPBOIIPUBOIOB

U1 U3MEHEHUS YCIOBUHN OOITydeHHS.

- IpPU  PErUCTpallUd  BPEMEHHBIX  XapaKTEPUCTUK  M3JIYyUYEHUS  UCIOJIb3YETCS

crieniManu3upoBaHHas anmnaparypa BuaeoBoaa AIIK «Texnuueckoe 3peHue».

- IIpU PErUCTPALMH CIIEKTPAIbHBIX XapaKTEPUCTUK U3IyUEHHs UCIIOIb3YETCs JIa3epHbII

criekrpometp ¢pupmbl “Pean”, conpsoxennsiii ¢ [1K.

- TpU PETUCTpPAllMM TMPOCTPAHCTBEHHBIX XapaKTEPUCTUK H3JIydyeHHs mudpoBas

Busieokamepa conpsikeHa ¢ AIIK «Texnuueckoe 3peHue».
- INpenycMOTpPEHO compsbkeHue wusMmepureneil sHeprum ¢ IIK uepes ANIl c
UCTIOJIb30BAHUEM CTAHAAPTHOTO 000PYIOBAHHMS.

Cxema aBTOMaTH3allMd KOMIUIEKCAa NoOcTpoeHa Ha ocHoBe matsl L154. B mare
UCIIOJIB3YETCS: 5 pa3psAA0B BBIXOJHOTO PETUCTPA, 4 pa3psa BXOJHOTO peructpa, 2 kanamna ALII
B Iu(depeHnanbHOM peKUME.

VYipaBiaeHue aBTOMATUYECKUM KOMIUIEKCOM OCYILECTBIISIETCS ¢ KOHCOJIM KOMIIBIOTEPA
(kax mpu paboTe HEMOCPEACTBEHHO HA YCTAHOBKE, TaK U MPHU YAAJICHHOM JIOCTYIIE).

[Tonp3oBarenbckuii uHTEpdEic st paboThl € HKCHEPUMEHTAIBHBIM KOMIUIEKCOM

IIPUBEZEH Ha puc. 4.



TepMorazoiMHaMUYECKUI
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Kommnekc  mpeaHazHayeH

JUIE U3MEPEHMsI HECTAllMOHApHBIX TEMIEPAaTypHBIX IOJEH M MAacCOBBIX YHOCOB (CKOpocCTeil
TOpEHMs]) MHOTOCJOWHBIX TEIIO3alUTHBIX MaTtepuanoB (T3M) um sHeproeMkux marepuasioB
(OM) B BBICOKOZHTAJIBIMMHBIX Ia30BBIX MOTOKAX, PE3YyIbTAThl KOTOPBIX HCIOIB3YIOTCA IMPHU
pelIeHNH TOpsSIMBIX H  OOpaTHBIX
Puc.4.
3a7a4 TermIoMacooOMeHa U TOPEHUsI.
Kommuiekce obGecrieunBaer:
- YOpaBJIEHUE PEKUMHBIMM [TapaMETPaMU ra30BbIX IOTOKOB;
- PperucTpanyio HENPEPBIBHBIX TEMIEPATypHBIX IOJEH METOAOM MHMKPOTEPMO-
napamerpuu (MTII);
- perucTpanuio HENpEPbIBHOM MOTEpPM MacChl METOJAaMU TEPMOTPaBUMETPUU U
¢doromerpuu;
- PETUCTpAIMIO JUCKPETHOW MOTEPH MACChl MyTeM OBICTPOrO OXJIAXAEHUS (TalleHus)
pearupyromux oopasIoB xJjajgoareHTaMu;
- COIpPSDKEHHE aTYMKOBOM CHUCTEMBI U3MEPEHUH HA DKIIEPUMEHTAJIBHBIX YCTAHOBKAaX C
I[13BM npu nomonu mnatsl ALIIT u untepdeiica PCI;
- ompeAereHHE TEIUIOQU3UYECKUX  XapaKTEPHUCTHK MaTepuajioB U  IMapaMeTpoB

TEII000MEeHa U3 pelIeHUs] OOpaTHBIX 3a/1a4 TEIIO0OMEHa C MOMOIIbIO aHATUTHYEC-

KHX METOJIOB U TPOOJIEMHO-OpPUEHTHPOBAHHBIX MPOTPaMM;



- OIpEIeICHUE MAaKPOKMHETUYECKUX IIOCTOSHHBIX PEAKLUHUM TEPMOACCTPYKLHUUA U

TOpeHHUs M3 peleHus Kod(pQPUIMEHTHBIX OOpaTHBIX 3ajJad TerjIoMaccooOMeHa ¢

1 2 3 4 6 7 8
@ MTTI XP-2
| on == T =]
e - 5 raTa 9 10
— 4 - XP-1 | AITIT
T o = PCI
- ! J
L e —————————————eR]
. B TeomeTpua Tepmonapes
IMOMOIIBIO Komwectso cnoes f3_ Konuéecteo Tepmonap '3_ i X
AHAJIUTUYCCKUX Homep | Tonumna, m Haowiep rmm[ Tun | l 1 l 1
1 0.m 1 0.0 X POMENG-AM0M 3
METOIOB u 5
2 0002 2 o2 X pOME LMo,
HpOGHGMHO- 3 002 3 0032 Maarunc-poa 1
OpI/IeHTI/IpOBaHHLIX
IpOrpamMMm.
0K
Puc. 5. (o=
ar crasmpoBates | cex = |‘ID Dglm
Bpema skcnepumenta, cex = |150
brnok-cxema

TE€PMOTa30IMHaAMHUYECKOTO
KOMILJIEKCA TMpUBEJCHA Ha
pUcyHKe 5. BBICOKOAHTAIBIUITHBINA Ta30BbIA MOTOK OT UCTOYHUKA | € MOMOILIBIO 3aCIOHKU 2 TPU
ee MOJHATHH HAaYMHAET B3aUMOJCHCTBOBATH C HMCCIEAYyEeMBbIM MHOTOCIOWHBIM 0OpasuoMm 4 u3
T3M unu OM. Hauwano B3aumoneiictBus peructpupyercst Gpotonuoaom 3 ¢ 0JHOBPEMEHHBIM
3amyckoM cuerunka-tailMepa B cucteMe ALIl. JlatumkoBas cucrema 5 wumeer 8
muddepeHInaTbHBIX BXOJIOB/BBIXOJIOB M COCTOMT u3 Mmukporepmomnap (MTII), narumkos
mukponepemeriennii (JJMII) u doronnona (DPJl), curHabl ¢ KOTOPHIX Yepe3 H3MEPUTEITHHBIN
kabenb 6 monatorcs Ha pasbeMbl XP1 u XP2 mmarer ALII (7). OOMEH DaHHBIMU aHAIOTO-
ugpoBoro mnpeodpazoanus mexay IBM PC/AT — coBmectumbiM KommbioTepoM 9 (II9BM
Pentium-3) u mumaroit ALII (7) ocymectBusiercs: yepe3 untepgeiic PCI (8). Bes undpopmanus
otobpaxkaercs Ha MoHUTOpE 10.

[TporpamMma yrmpaBiieHHs TEPMOTA30IMHAMHUYECKIM KOMIUIEKCOM TOICPKUBACT TUAIOT C
OIIepaTopoM, B KOTOPOM IEpe]] HaYaOM U3MEP-EHUI yCTaHABIMBAIOTCS MapaMeTphl TETIoPpU3H-
4EeCKOr0 dKCIIEpPUMEHTA:

1. KOJHMYECTBO CIOEB, COCTABIIAIOLINX HCCIEIyeMBbli 00pa3ell, U UX TOJIINHA;

2. xomuyectBo MTII u riryOuHa uX 3a/IelKU B UCCIIEAYyEeMOM 00pasIie;



3. Ttun MTII;
4. mar CcKaHUpPOBaHUSA IO

BPEMEHU 1; Puc.6.
5. KOHEYHYIO JJIMHY OTPE3Ka BPEMEHH f; U3MEPECHUM.

Wutepdeiic nporpaMmbl yrpaBJIeHHs] TEPMOTa30IMHAMHYECKIM KOMITJIEKCOM IPUBEICH
Ha puc. 6.

[Tocne 3amycka cueTynka-TaiiMepa Mpu MOAHATUHU 3aCIIOHKU 2 WU3MEPEHUs BBITIOIHIIOTCS
aBTOMAaTHUYECKH 0Oe3 BMeIaTeNbCTBa omneparopa. Tekyiias HH(OpMalHs MO TeMIIEpPaTypHbIM
noJisiM rpadudecku oTodpaxkaercst Ha MoHuTope 10.

[To oxoHuUaHMM SKCHEpUMEHTa (HOPMHUPYIOTCA PE3YIbTHPYIOUIUE SKCIIEPUMEHTAIbHBIC
JAHHBIE TI0 OJHOMEPHBIM HECTAIIMOHAPHBIM TEMIIEPATYPHBIM IIOJISIM, MPEICTABICHHBIC B BUJIC
IByMepHOTO MaccuBa T(x,t), TAe X — reoMeTpudeckas KOOpIuHaTa, { — BpeMs OT MOMEHTa
OTKPBITHUS 3aCIIOHKH.

[TomyueHnHsie B pe3yiabTaTe H3MEPEHUN JAHHBIC IIOCNIE CTATUCTHYECKOH 00paboTKu
MCIOJB3YIOTCS AJIS BEIYMCIICHUS: JINOO mapaMeTpoB TerioooMeHa (Koa(duiineHTa TeriooTaauu
o ¥ TeMIeparypsl raza 7. B MOTOKE), €ClIU TEIUIOPHU3NIECKUe XapakTepucTuku T3M H3BECTHBI;
100 TerO(pU3NUECKUX XapaKTEPUCTUK HEeM3BeCTHBIX T3M, ecnu mapamerpsl TermiooOMeHa
M3BECTHBI U3 UJCHTUYHOTO MOBTOPHOTO 3KcrepuMeHTa. X ompeneneHne mpou3BOAUTCS MyTEM
penieHust 0OpaTHBIX 3a/1a4 TEMJI000MEHa ¢ MOMOIIBI0 AaHATMTHYECKUX METOJIOB U C MOMOIIBIO
po0OJIEMHO-OPUEHTHUPOBAHHBIX MPOTPAMM pacueTa.

Kommuieke uMnynbCHOTO 30HAMpPOBaHMs aTMocdepsl pa3padoTaH u co3gaH B CHOUpCKOM
¢usnko-Texunyeckom uHCTUTyTe UM. B.JI. Ky3HeroBa (Hay4dHbIi PYKOBOIUTENb Mpodeccop

I1.M. Haropckuit).
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Puc. 7.

JUiss MUCTAaHIIMOHHOW JHArHOCTHKU HWOHOC(EpHl UCHOJb3yeTcss MOHO30HI «ITAPYCy,

CTPYKTYpHasi CXxeMa KOTOpOTro NMpUBEJEHA Ha pUC. 7.

Cxema ABTOMATHU3UPOBAHHOI'O KOMIUICKCA JTUCTAHIUOHHOT'O 30HIUPOBAHUA I/IOHOC(bepI:I C

yJaJI€HHBIM JOCTYIIOM IPECTaBIIEHHA Ha puc. 8.

Internet

—

IP-1

Novell-cepeep Web-ceprep

CHeTema
VIIPaBIeHHA
30HAHPOBAHHEM
IP-3 P-4
Orepatop [Tndporoii
HOHO30H/]

Puc. 8.

!!Hap}rcﬂ



Texnonorust paboThl KOMIUIEKCA 30HIMPOBAHMS B CHCTEME C YIaJC€HHBIM JIOCTYIIOM,
3aKiovaeTcss B creaytomeM. lleneBoit  3ampoc-3asBka Ha TPOBEICHHE 30HIUPOBAHMS
noHocdepsl mo kaHaiy Internet uepes cepsep-mapupyrtuzarop (Novell-cepsep, agpec IP-1)
noctynaer ¥ opopmisieTcsi B MHTETPUPOBAHHOM IUAOTOBOW cpene pasMmelneHHoW Ha Web-
cepBepe (ampec IP-2). Omeparop (aapec IP-3), koHTponmupyrommii paboTy CHCTEMBI
3oHaupoBanus (aapec [P-4), mpuHUMaeT peleHue 0 BO3MOKHOCTH POBEACHUS 30HIUPOBAaHUS B
3afBJICHHOM pEXUME, II0Cie TMPHHATUS TIOJIOKUTENBHOTO DELICHUs, KOMIUIEKC BEAET
30H/IMPOBaHNE, TPOU3BOJAUTCA 00pabOTKa MOHOTPAaMM M pacchlika JaHHbIX. CucTeMa J0JDKHA
OBbITH CBsI3aHA C KaHAJIOM Internet oNTOBOJIOKOHHBIM KabeseM.

Jia ynpaBieHHs KOMIUIEKCOM 30HIMPOBAHHS U 00pabOTKOM MOCTYMAIONIMX JAaHHBIX B
CHCTEME C yNAJEHHBIM JOCTYIOM pa3paboTaHbl HEOOXOIMMBIE MPOrpaMMHbBIE M TEXHHUYECKUE
cpeactBa. Ha puc.9. npuBeaeHn mpumep paboThl MpOrpaMMbl 10 00pabOTKE MOHOTPAMMBI 10
BbIienieHuto h-npoduist F2— obnactu nonocdeps (crutomHas Kpusast Ha cieze). BeprukanbHas

U TOPU30OHTaJbHAs JIMHUM — PE3YJAbTAT NCUCTBUU Oleparopa IPU ONPEACICHUU IapaMeTpOB

(h’F2 u foF2) cnos F.
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Puc. 9.

OKCIEepUMEHTAIBHBIA CTEHA JJIi HMCCIEJOBAHMUS aKyCTUYECKON SMHCCHM CO3JaH B
Cubupckom usuko-TexuuueckoM uacturyre uMm. B.JI. Ky3nenosa (HayuyHbIli pyKOBOJIUTENb CT.
Hay4HbIi coTp. A.H. Tabauyenko).

[Tpuniun paboThl aKyCTHYECKOTO KOMIUIEKCA COCTOMT B CIenylomeM. AKycTHYecKas
BOJIHA (PUKCHUPYETCS C MOMOIIBIO IIHUPOKOTOJIOCHOTO JaTYMKa U MEPCOHAIBHOTO KOMIIBIOTEpA
kiacca “Pentium-I1I”, cHaOXeHHOro ycHIHMTENIEM, JOMOJIHUTEIHBIMU 3JICKTPOHHBIMU IUIATaMH
st paboThl ¢ OBICTPOMPOTEKAIOUIMMH IPOIIECCAMH U TIPOTPaMMHBIM oOecrieueHueM it coopa
1 00pabOTKH IKCIIEPUMEHTAIBHBIX TAHHBIX.

Jlnist cOopa maHHBIX 3a7aeTcsi CTpoka BBoga «Daiin manHbx». B crmcke « Files» BUmHBI
Bce (aitnpl ¢ pacummpenneM «DAT» B TekyiieMm Karajore, ¢ IMOMOIIBIO CIHCKAa MOXHO
HanpaBuTh cOOp B CymiecTBYyIOmuUi ¢aiin (oH OyzaeT nmepenucaH) uiu B Apyroi kartamor. Coop
JaHHBIX HaunMHaeTcs mo komannae Jlanueie/Ileuats cOop. Ecnam BrirOUeHAa CHHXPOHU3ALIUSA,
nporpaMma OKUIA€T BBIMOJHEHHUs YCIOBUA CHUHXpoHHM3anuu. Ilocie ero BBIOJHEHHS
HA4YMHAETCSI COOCTBEHHO cOOP.

[Tporpamma c60opa JaHHBIX MTO3BOJISET:

- 3axaBaTh UMs Qaiina TaHHBIX

- OCYILIECTBJIATH OJHOKPATHBIN UJIH MPOAOKUTEIBHBIN cOOp TaHHBIX

- obecneuuTh CHHXPOHHU3AIUIO cOOpa 10 aHATOrOBOMY KaHATy MM [IM(PPOBOMY CUTHAILY
- mpeobOpa3oBarb AanHble B ABonuHbIi min ASCII ¢dopmar.

- 3ajaTh mapaMeTpsl IUIaThl, IpeoOpa3oBaHus U cOOpa JaHHBIX

- COXPaHUTb UJIM BOCCTAHOBHUTH 3aJJaHHBIC TAPAMETPBHI.

Jns 00paboTku W rpaduvecKkoro MpenCcTaBICHHUS MOIYYEHHBIX HKCIEPUMEHTATbHBIX
JaHHBIX aJaNTUPOBAaHBl COBpPEMEHHBbIE TMakeThl mnporpamMMm. Kpome Toro, paspaborana
CIeLMAIM3UPOBAHHAs MPOrpaMMa « AHAIU3aTOP CUTHATIOBY», KOTOPAast MO3BOJISET:

- 3arpy3uTh CUrHa’d U3 (haitna

- aBTOMAaTHUYECKHU OTPEIENIATh CTAPT MOJE3HOTO CUTHANA
-peryaupoBaTh JUIMHY U AT JUCKPETH3aIlMK CUTHAJIA.

- OCYILIECTBIISATH IpeoOpazoBanue Dypne

- HOpPMHUPOBATh CHEKTP CUTHAJIA

- IIPY QHAJIM3€ PErUCTPUPOBATH BEPIIMHBI U OTHOCUTEIIBHBIE Pa3MEphl CUTHAa



- 3aJ1aBaTh MapaMeTpbl rpaduka

- IIPOU3BOIUTH CpaBHEHHE

CIICKTPAJIbHBIX COCTABJIAIOIIUX U

T.A. COEETR oM rﬁan:a
Arust mi st
Ha puc. 10 mnpencrasinen wameee iy

(bparMeHT aKyCTUYeCKOIo CIEeKTpa

nocne  Dypbe mnpeoOpazoBaHUS

3a()UKCUPOBAHHOTO aKYCTHYECKO-

ro CcurHajia, OOYCIIOBIEHHOTO

nepopMmarueii  METaTUYECKOro -

oOpasna. \fﬁﬂwwww L.'ﬂ

IlepBbie pe3ynbraThl pabOTHI '

I

I
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C AKYCTUUCCKUM CTCHAOM

IIOKa3ajin BBICOKYIO
Bq)(beKTI/IBHOCTL HCTIOJIb30BAaHHU, KaK TOHKOI'O HWHCTPYMCHTA, IJId U3YUYCHHA JUHaAMHWKH

M3MEHEHHSI CTPYKTYPBI U (Da30BbIX MPEBPALICHUI TIPU TEPMOCUIIOBBIX BO3CHCTBUSX.

Puc. 10.

BbuncnuTenbHbl  KOMIUIEKC Ui KBaHTOBO-XMMHUYECKOTO HCCIEIOBaHUA (PU3HKO-
XUMUYECKUX CBOWCTB CIIOKHBIX OPraHMYECKMX MOJIEKyl co3gaH B CHOMpPCKOM  (QHU3HKO-
texunueckoM uHctuTyre UM. B.JI. Ky3HenoBa (Hayusbelii pykoBomutenb mpodeccop B.S.
ApTIOXOB).

PaboTta xomrekca OCHOBaHa Ha MAakKeTe KOMIBIOTEPHBIX HpPOTpamMM, OOBEIWHEHHBIX
untepdeiicom. Ilaker mporpaMMm COCTOMT W3 HECKOJIBKMX OCHOBHBIX YacTed: MporpaMma
pacuera 3JEKTPOHHOM CTPYKTYPbl M 3JIEKTPOHHBIX CIEKTPOB MOJIEKYIN, MPOTrpaMMbl pacyeTa
MOCII u mporpaMMm pacyeTra 3J€KTPOHHBIX MAaTPUYHBIX 3JIEMEHTOB I OLEHKH KOHCTaHT
CKOpOCTEH BHYTPEHHEH U MHTEPKOMOMHAIIMOHHONW KOHBEPCHUH.

Bce mporpaMmMbpl MakKCHManbHO HCHOJB3YIOT JIOCTYIHBIA TOJB30BATENI0 00BEM
onepatuBHoi namaru I1K. [Taker mporpaMM 1o3BoJIsIET pacCUNTHIBATh MOJIEKYJISIPHBIE CUCTEMB,
comepxane 10 150 atomoB. MakcumanbHbIil pasmep Oaszuca - 300 aToMHBIX OpOHUTajeH.
MakcuManbHOE YHUCIO OJHOKPAaTHO BO30YXKIEHHBIX KOH(UIypalMii HpU pacueTe CHEKTPOB
norjomenuss pasHo 300. MakcuManpHBIM pa3Mep OJHOW IJIOCKOCTH IPU pacueTe BEIUYMH
MOCII - 140 x 140 Touek. MakcuManpHble TEXHUUECKUE XapAaKTEPUCTUKU MPOTPaMM 3aBUCAT

OT BBIYMCIUTENBHBIX BO3MOXkHOCTeR ucnons3dyemoro IIK. IlpakTtuka pacueToB mokaszana, yTo



peaibHOE BpPEMsI pacueTa OJJHOTO BapHaHTa CIIEKTPOB MOJEKYJbl HE AOJDKHA MpeBblaTh 15-20
MUHYT CYETa.
Kpome ynmoMsiHYTBIX BbIIIE IPOrPAMMHBIX OJIOKOB, B COCTaB MAaKeTa BXOJAT HECKOJIBKO
BCIIOMOTaTEJIbHBIX IPOI'PAMM, HallpUMED:
- IporpaMMa pacdera JI€KapTOBBIX aTOMHBIX KOOpPAMHAT MOCPEICTBOM 3aJaHUs UIMH
CBA3€H1, BAJICHTHBIX U TOPCUOHHBIX YIJIOB;
- IporpaMMa BBIYMCIEHHMS 3aCElICHHOCTH CBA3M FPyp W DHEPrUM CBA3M B
AJIEKTPOCTATUYECKOM MPUOIMKEHUH;
XapakTepUCTUKH  OPraHMYEeCKHX COCIMHEHUI, pacCUMThIBAEMbIE B  IPOrPaMMHOM
KOMILJIEKCE:!
- pacmpenesieHHe 3JIEKTPOHHOM IUIOTHOCTH B PA3JIUYHBIX 3JEKTPOHHO-BO30YXKIECHHBIX
COCTOSIHUSIX;
- (OTORNEKTPOHHBIEC CIIEKTPHI;
- DHEPIUU IEKTPOHHBIX IEPEXOA0B; JUIOJIbHBIE MOMEHTHI IEPEXOIOB;
- MOJIEKYJSIPHBIN 3JEKTPOCTATUYECKUIM TOTEHIINAIT;
- KOHCTaHTBI CKOPOCTH BHYTPEHHEH U MHTEPKOMOMHALIMOHHOW KOHBEPCHUH;
- CHEKTPbl  CHHIVIET-CUHIJIETHOTO YU TPUIUIET-TPUIUIETHOIO  MOIVIOIIEHUS U3
BO30YKICHHBIX COCTOSTHHIA;
- DHEPrUHU U 3aCEJIEHHOCTH XUMMHUYECKHUX CBS3EH.
Ha puc.11 mpencraBieHa CTpyKTYpbl MOJIEKYIISIDHOM OpOHMTAaIM, CO3JaHHAs MPOrpamMMOi

drawmol.exe.



* DRAWMOL - [Onpepenenne Tuna MonekynapHon opbutanm] !E
A Eil= Edit Yiew 5State Window Helg =12l
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number of Mo= 22 energy of Mo= -7.80ey
Input numder of MO and press ENTER (0 - exit)
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Puc. 11.
IIpakTueckoe HCIIOIB30BAHME IIAKETa IPOrpPaMM IIOKA3ajlo, 4YTO OH II03BOJIIET C
BBICOKOM TOUHOCTBIO M HAJEKHOCTHIO POBOANUTH 3(P(PEeKTUBHBIE MACCOBBIE PACUETHI:

- C BOCIIPOU3BEACHUEM DKCIIEPUMEHTAIBHBIX JAHHBIX 110 MOJIOKEHUIO 3JIEKTPOHHBIX COCTOS-
HUH pa3nMyHON OpOUTAIBHON MPUPOABI U MYAbTHILUIETHOCTH MOJIEKYN C OTKJIIOHEHHEM B 5+10
Yo}

- CIIEKTPOB TMOTJIOMICHUS W3 BO30OYKIEHHBIX COCTOSHUH MHOTOATOMHBIX OPTaHMYECKHX
MOJIEKYJI;
- OLEHKY CHenu(pUUecKuX MEXMOJICKYISIPHBIX B3aUMOJCHCTBHIA B JIOOOM 3IEKTPOHHOM
COCTOSIHMM MOJIEKYJIBI HA OCHOBE METO/1a MOJIEKYJIIPHOIO AIEKTPOCTaTUYECKOIrO IMOTEHIINANA;
- OLIGHKY KOHCTaHT CKOpOCTEHl BHYTpEHHEHl M MHTEPKOMOWHAIIMOHHON KOHBEPCHHM C Y4ETOM
OpOUTATBHOM MPUPOBI B3aUMOJEHCTBYIOIUX IEKTPOHHBIX COCTOSHUIM.

BrruncnaurenbHblidi KOMIUIEKC U1 YMCJIEHHOI'O SKCIIEPUMEHTA 10 JUHAMMKE MajbIX Tell
cosHe4yHOHM cuctemsl co3gaH B HUW npuknanHoit Matematuku u MexaHuku TI'Y (HaydHBII

pykoBoautens npodeccop T.B. bopnosurmna).



OcHoBy IIPOrpaMMHOT0 .
HHCTaHL[I‘IOHthﬁ YHCACHHbIH JKCMEPHMEHT MO JHHAMHKE MaJdbIX TeJ

KOMIUIEKCa 00pa3yroT JBE MPOTPaMMbI KB RO CHCTEMB!

(Puc. 12):

Buruocaenmie ydemMepiying MaToro Texa

¥Yaywmenie opoHTEI MATOT 0 Teda
- BBIYHCIICHUE aemepuIbl

Boanomorarensusie MpoTparMbI:

MaJjoro Tena;

- yHyIIH_IeHI/Ie 0p6I/ITLI MaJaoro Ipeodparonanie farni

=
TCIa. Jlas acTpoHOMOB, NpodecCHOHANOR H THGHTeNeR
KpOMe TOTO 5 B HETO BXOIDIT IIBG Joporue konnern!
Bau IpefoCTABNACTCA BO3MOKHOCTE BOCIONEI0BATECA IPOrPaMMHEIM 0OeCIedeHHE M, CIIOCOOHEIM PEIINTE © BEICOKOH
BCIIOMOTIaTCJIBbHBIC HporpaMMLI’ TUYHOCTEIO BCE OCHOBHEE 958 SHEAMHKH ACTEPOHACE H KOMET, IPHEINE KA Hawei ConHedHol CHETEME
1. Beraucaerse sdenepun. Sbemepuoll B acTpoHOMHEE HasHEBAeTCH TAGN A NPeABHYHCIEHHEE T0N0KEHEH
HpeﬂHa3HaquHBIe II_]‘I,I obLEKTa B sagaHEEE MOMEHTH EpeMerd. [InA BErMucneBuA shemepunt Bam reobzonumoe HMETE KOOPIHHATH H

CEOpOCTH 0bheKTa, 3aaHEbe B HeXoTopll QHKCHpOBAHHEA MoMeHT BpeMenH. Boe ocTambHoe cAsmaeT sa Bac namma
TporpaMMa
p p pI[ 2. Hecenepgoeamie pewmxenms. Ecig Bu xoTHTe ysHAaTE, ko BIHAET Ha JEHKEHHE BHTepecyiowero Bac obrexra,
mobad k3 bonbmuE muaseT ConHedHOH CHOTEMEL, BE MOXKETE CHENATE 3T0 C MOMOIEIC HAWEH IpOrpaMMEL

Teﬂa u I[aTBI. 3. TlpeacTarnenye Habmoaeruit. Ecny Bri nueeTe HabmoNaTeNbHEH MATEpHAN B BHAE CHEDHYECKHE KOODIHHAT
obBeKTa, OTHECERHHE K cTaBRapTHOHA smoxe 2000.0, ¥ XoTHTE 0OPERENATE, Kak U3BECTHAT BaM cHCTEMa TapaMeTpoE
ABMEKEHHA, CTHECEHHAA K Toff e 3Toxe, TpefcTaBnAeT Bamm nabmonenna, BH MoReTe BOCToNE30BATECA HaleH

JlocTym KO BCEM MPOrPaMMaM o 2

v 4. ¥ayuwenne opbur. Ecnn, naconen, Bu xoTHTe HCcOpasuTs dspecTHHe Bam HaualbHble TapaMeTpEl SEHKEHHA
KOMIIJICKCA OCyH_[eCTBHHCTCH C I'”IaBHOU KOMETEL HIIH ACTEPCHAA 10 HMEIMUMCA ¥ Bac HabmiogeHuAM, Halla nporpaMma npegocTaenT Bau taiyio

EBOIMORHOCTE

CTpaHHUIIbL caTa. Ota CTpaHuLla Kak HcnoanzoBaTh NporpaMMHbIi KOMILIEKC

comepxkur  ccbuikn  Ha  HTML- |
JIOKYMEHTHI, coaepkanme Web-uHTepdeiichl K mporpamMmmam, BXOJSIIMM B BBIYMCIHUTENbHBINA
KOMIIJIEKC, a TakkKe Ha JOKyMeHT «Kak wHcrnonap3oBaTh NPOTrpaMMHBIN KOMILIEKC», TI€
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OCHOBHOE Ha3Hau€HUE IEpPBOU

Puc. 12.

nporpamMmbl «Berarcnenue sdemepust
MaJIOro Teja» COCTOMT B BBIUMCIECHUU Pa3INYHBIX NapaMETPOB [BHKEHHUS MaJoOro Teja Ha
3aJJaHHbIE MOMEHTBl BPEMEHM IO M3BECTHBIM HAUYaJbHBIM 3JIEMEHTaM opOuThl. Jlna
UCIIOJIb30BAHUS TIPOTrPAMMBI CIIEIYET 3a/1aTh SJIEMEHThI OpOUTHI B TIOJIE BBOJIA.

[Tporpamma «YmiydiieHue opOUTHI MAJIOTO TeJay CIYKHUT JUIS pelieHus 00paTHOM 3a1auu
HeOeCHOW MEXaHUKU: MCIIpaBJIEHUS OpPOUTHI Majoro Teja MO JaHHBIM €ro HaOIIoIeHHH.
HauanbHble 3eMeHThl OpOUTHI, MOJUISKAIIUE YIYULIICHUIO, 3a/Jal0TCS B BUJE MPSMOYTOJIbHBIX
KOOpJAMHAT U KOMIIOHEHT CKOPOCTH. Eciu 31eMeHTsl 3a7jaHbl B JPYroM BHJIE, WJIM dI0Xa 3aJaHa
HE B BUJIE FOJINAHCKOM JAThI, CJIEAYET BOCIIOJIB30BATHCS BCIIOMOraTEIbHBIMU IPOTrPaMMaMH.

Co3manHble  Hay4HO-OOpa3oBaTeNbHBIE  PECYpChl  UCMOJB3YIOTCS B ToMCKOM
roCyJapCTBEHHOM YHHMBEPCHTETE B Hay4HOH paboTe, MOATOTOBKE ACMHUPAHTOB M B Y4eOHOM
npoliecce A BBIMOJIHEHUS KypCOBBIX M AMIUIOMHBIX paboT. CpeicTBa ynaleHHOTO JOCTyIa

MO3BOJIAIOT OPraHu30BaTb COBMCCTHBLIC HAYYHBIC MPOCKTHI U HCIIOJIB30BATH 3TU PECYPCHI JIA

KOJIJICKTUBHON pabOTHI.



[IpakTueckuil  ONBIT  MCIOJB30BaHUA  TEXHOJOTMM  yAAIEHHOrO0  JOCTyna K
JKCIIEPUMEHTAIIBHBIM U BBIYMCIUTEIBHBIM KOMIUIEKCAM TOKA3all, YTO 3TH TEXHOJIOTUU MPUAIOT
LIEHTPaM KOJUIEKTUBHOTO TI0JIb30BaHUsI 0COOYI0 3HAYMMOCTh B HAy4HO-00pazoBaTeIbHOM chepe.

OOecrnieueHre yIaJe€HHOIO JOCTyNNa K TakuM LEHTpaM 3HAYUTEIbHO TIOBBIIIAET
MHTCHCUBHOCTh HMX pabOThI, 1aCT BO3MOYKHOCTh YYacTHsl B HAy4YHBIX HCCIEJOBaHUIX Ooiee

IIMPOKOMY KPYT'Y YUEHBIX, TIO3BOJUT MOBBICUTH 3()(HEKTUBHOCTH IPOTPaMM IMOJI'OTOBKH KaJpOB.
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	Современная наука характеризуется высокой динамикой развития научных областей знаний, комплексным характером научно-технических задач и ресурсоемкими технологиями научных исследований. Решение такого рода научно-технических задач требует привлечения значительных ресурсов и большого числа специалистов из разных областей знаний.  Традиционная  организация коллективной научной работы специалистов из разных мест сопряжена с проблемами коммуникационного  характера, что является причиной  недостаточной эффективности научных исследований. Кроме того, географическая разделенность научных центров является фактором, снижающим академическую мобильность. При высокой востребованности квалифицированных специалистов и ведущих ученых этот фактор отрицательно сказывается на подготовке кадров высшей квалификации, особенно для периферийных регионов.
	Развитие информационных технологий и средств телекоммуникаций создает основу для осуществления научно-образовательных программ на качественно новом уровне.  Создание скоростных телекоммуникаций и разработка технологий реального времени дает возможность реализации модели распределенного научного коллектива, работа которого строится на технологиях удаленного доступа к ресурсам и компьютерных средствах общения.
	Комплекс предназначен для измерения нестационарных температурных полей и массовых уносов (скоростей горения) многослойных теплозащитных материалов (ТЗМ) и энергоемких материалов (ЭМ) в высокоэнтальпийных газовых потоках, результаты которых используются при решении прямых и обратных задач тепломасообмена и горения.
	Комплекс обеспечивает:
	Рис. 5.
	Блок-схема термогазодинамического комплекса приведена на рисунке 5. Высокоэнтальпийный газовый поток от источника 1 с помощью заслонки 2 при ее поднятии начинает взаимодействовать с исследуемым многослойным образцом 4 из ТЗМ или ЭМ. Начало взаимодействия регистрируется фотодиодом 3 с одновременным запуском счетчика-таймера в системе АЦП. Датчиковая система 5 имеет 8 дифференциальных входов/выходов и состоит из микротермопар (МТП), датчиков микроперемещений (ДМП) и фотодиода (ФД), сигналы с которых через измерительный кабель 6 подаются на разъемы XP1 и XP2 платы АЦП (7). Обмен данными аналого-цифрового преобразования между IBM PC/AT – совместимым компьютером 9 (ПЭВМ Pentium-3) и платой АЦП (7) осуществляется через интерфейс PCI (8). Вся информация отображается на мониторе 10.


