YBAKAEMBIE CTYJIEHTHBI! 3akoncnektupyiite B cBoeil padoyeit
TEeTPAAU MO JAUCHMILVIMHE NMPHUBEACHHYI0 JIeKIUI (00bemMoM 4-5 cTpaHuIbI),
OTBETbTE NUCLMEHHO HA KOHTPOJIbHbIE BONIPOCHI.

Pesyabrarel padorbl, (pOTOOTYET, NMPEAOCTABUTH IPENOAABATENI0 HA

e-mail: igor-gricenko-95 @mail.ru B teuennu TPEX nHeii.

Ilpy BO3HMKHOBEHHH BONPOCOB 10 NPHUBEJIEHHOMY MAaTepHAJY
o0pamarbcs mo ciaenywinemy Homepy reaedona: (072)132-63-42

BHUMAHHUE!!! [Ipu omnpaexe pabomul, ne 3advisaiime ykazvieams OO
CcmyOeHma, HauMeHoB8aHue OUCYUNIUHbL, O0Ama NPosedeHUs 3auamus (no
pacnucaHuro).

Tema 4.6: I[EMOHCTpaHI/IH CHUCTEM ABTOMAaTU3UPOBAHHOI'0
MPOCKTUPOBAHUA U KOHCTPYHUPOBaAHUSA

ILnan
1. Onpenenenne cucTeMbl aBTOMATU3UPOBAHHOIO IIPOEKTUPOBAHUSL.
2. YT0 Takoe aBTOMaTU3UPOBAaHHBIE CUCTEMbI HayuHbIX HccaenoBanuil (ACHI)?

3. Kakas B3aumocss3b mexny ACHU u CAIIP?

1. OnpeaesieHue cucTeMbl ABTOMATU3UPOBAHHOI O P OCKTHP OBAHUS

Cucrembl aBromMaTuzupoBaHHoro npoektupoBanusi (CAIIP) — komruiekcHbie
IPOrpaMMHO-TEXHUYECKUE CUCTEMBbI, MTpeIHa3HAYEHHBIE JIJIs1 BBIMOJHEHUS
MPOEKTHBIX pabOT C MPUMEHEHUEM MATEMaTUYECKUX METOJIOB.

Cuctembl CAIIP mupoko UCHOJIB3YIOTCS B apXUTEKTYPE, SJICKTPOHUKE,
SHEPreTHKe, MEXaHUKE U JIp. B mponecce aBTOMaTu3upOBAaHHOTO MPOEKTUPOBAHUS
B Ka4eCTBE BXOJAHOU MH(OPMAIIMU UCTIONB3YIOTCSI TEXHUYECKUE 3HAHUS
CHEIUAITNCTOB, KOTOPhIE BBOAST MPOEKTHBIC TPEOOBAHHUS, YTOUHSIOT PE3yIbTaThl,
MPOBEPSIOT MOTYYECHHYIO KOHCTPYKLHIO, U3MEHSIOT €€ U T.1.

Kpowme Toro, B CAIIP HakarumBaetcst nH(GopMalus, MocTynaromas u3 OuodiamoTex
CTaHJIapPTOB (IaHHBIE O THITOBBIX dJIEMEHTaX KOHCTPYKIIUN, UX pa3Mepax,
CTOMMOCTH U Jp.). B mpouecce npoekTrpoBaHus pa3padOTUHK BbI3bIBAET
orpeneieHHbIe TporpamMmebl 1 BeimomHseT ux. M3 CAIIP undopmarus BeinaeTcs B
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BHJIE TOTOBBIX KOMILJIEKTOB 3aKOHUEHHON TEXHUYECKOW U TPOCKTHOMN
JTOKYMEHTALINH.

2. YTo TaKkoe aBTOMAaTH3UPOBAHHbIC CUCTEMbI HAYYHbIX HCCJIEA0BAHUI
(ACHN)?

ABTOMaTU3MPOBaHHbIE CUCTEMbI HayuHbIX uccieqoBanuii (ACHHN)
NpEeIHA3HAYECHBI JUIs1 aBTOMATHU3alMN HAYYHBIX SKCIIEPUMEHTOB, a TAKXKE IS
OCYILIECTBJIICHUS MOJEIUPOBAHUS UCCIETYEMBIX OOBEKTOB, SIBJICHUI U MPOLIECCOB,
U3Y4EHHUE KOTOPBIX TPAAULUOHHBIMU CPEACTBAMU 3aTPYAHEHO I HEBO3MOXKHO.

B HaCTOAIMCC BPEMA HAYYHBIC UCCIICAOBAHUA BO MHOTHUX 00J1aCTIX 3HAHHUI
IIpOBOAAT 0O0JIbIIINE KOJUIEKTHUBEI YUYCHBIX, HHKCHCPOB N KOHCTPYKTOPOB C
IMIOMOMIbIO BECbMa CJIOKHOI'O U JOPOIroro O60py,Z[OBaHI/I$I.

Bonbime 3aTpaThl pecypcoB ISl IPOBEIEHUS UCCIEI0BAHUM 00YCIOBUIN
HEO0OXOJIMMOCTh MOBBIILIEHUA 3(PPEKTUBHOCTU BCEW PabOTHI.

D¢ hHeKTUBHOCTh HAyYHBIX MCCIICIOBAHUHN B 3HAUUTEIHLHON CTEIICHH CBsI3aHa C
YPOBHEM MCIIOJIb30BaHUSI KOMITBFOTEPHOW TEXHUKH.

Komnbrorepst B ACHU ncnosnb3yrorcst B MH()OpMALIMOHHO-TOMCKOBBIX U
JKCHEPTHBIX CUCTEMAX, a TAK)KE PEIIAIOT CIEAYIOLIUE 3a1a4N:

— YIPaBJIECHUE IKCIEPUMEHTOM;
— IOATOTOBKA OTYETOB U JOKYMEHTALINH;
— q10A7epKaHre 0a3bl SKCIIEPUMEHTAIBHBIX TaHHBIX U JIP.
B pesynbrare npumenenust ACHU BO3HUKAIOT CAEAYIOMIME MOJIOKUTEIbHbIC
MOMEHTHL:

— B HECKOJIBKO pa3 COKPAIACTCsl BPEMSsI ITPOBEICHUSI UCCIICOBAHUS;

— YBEIUYUBACTCS TOYHOCTH U JOCTOBEPHOCTH PE3YIIHTATOB;

— YCHUJIMBAETCS KOHTPOJIb 32 XOJOM IKCIICPUMEHTA;

— COKpalaeTcsi KOJIMYEeCTBO YUaCTHUKOB IKCIIEPUMEHTA;

— TIOBBIIIACTCSI KAayeCTBO W HH(POPMATUBHOCTH OKCIEPUMEHTa 3a CYEeT
YBEJIMUCHUS YHCIAa KOHTPOJUPYEMBIX TIapaMeTpoB u 0ojee TIIaTeIbHOM
00pabOTKHU JTaHHBIX;

— pe3yJabTaThl JKCIIEPUMEHTOB BBIBOJATCS ONEPaTHBHO B Hamboiee
yno6Hol popme — rpaduueckoit Ui CUMBOJIBLHON (HarmpuMep, 3HaueHUus PyHKIHH



MHOI'UX IICPEMCHHBIX BBIBOJATCS CPCACTBaAMU MaIlIMHHOMN FpaCI)I/IKI/I B BHJC TaK

Ha3bIBAEMBIX «TOPHBIX MACCUBOBY).
Lenu coznanus ACHU

B opranmzanusx u Ha npeanpustusix ACHU co3znaroTcs B Lemsx:
— obecrieueHus: BHICOKUX TEMIIOB HAYYHO-TEXHUYECKOTO IIPorpecca;

— TOBBINIEHUS Y(PPEKTUBHOCTH U KaueCTBa HAYUYHBIX HCCIICIOBAHUN HA
OCHOBEMNOJIYYEHUS WK yTouHeHus ¢ noMonisio ACHU maTeMarnyecknx Mojeneit

HCCICAYEMBIX O6’[>€KTOB, a TaKXXC IIPUMCHCHUS 3TUX MO)IGJ'IGfI JJIA
ITPOCKTUPOBAHUA, IIPOTHOZUPOBAHUA 1 YIIPABJIICHU A,

— noBbIIIeHUS 3P HEKTUBHOCTU pa3padarbiBaeMbIiX ¢ moMolisio ACHU 00bekToB,
YMEHBIIICHUS 3aTpaT Ha UX CO3/IaHuE;

— IOJYYCHHA KaYCCTBCHHO HOBBIX HAYYHBIX PC3YJIbTATOB

— COKpall€HUA CPOKOB, YMCHBIICHUA TPYAOCMKOCTH HAYYHBIX I/ICCJ'ICI[OBaHI/Iﬁ u
KOMILICKCHBIX HCIIBITAHUN O6p&3HOB HOBOU TEXHUKH.

Hoctmwxkenue stux neneit co3pannst ACHU obecnieunBaeTcs myrem:

— CUCTCMATHU3allM U COBCPIHICHCTBOBAHUA IIPOLHCCCOB HAYYHBIX I/ICCJ]e,Z[OBaHHﬁ n
HCIIBITAHUIN HA OCHOBE MPUMCHCHUA MATCMATUICCKUX MCTOAOB U CPCICTB
BBIUMCIIATEIILHOM TCXHHKH,

— KOMIUJICKCHOM aBTOMATH3allMU UCCIIEA0BATEIbCKUX pa0dO0T C MEPECTPONKOM ee
CTPYKTYPBbI U KaIpOBOTO COCTaBa;

— INOBBIIICHHUA Ka4CCTBA YIIPABJIICHUSA HAYYHBIMH HUCCICAOBAHUAMMU,

— UCTOJIB30BaHUS METOAOB 00PaOOTKU U MIPECTABICHUS PE3YIbTATOB HAYYHBIX
UCCIICZIOBAHNI U UCTIBITAHUH B BUJI€ MaTEMaTUUECKUX MOJENIEH, UMEIOIINX

3aJ1aHHYI0 (hOpMY;

— 3aMCHBI HAaTYPHBIX HUCIIBITAHUN U MAKCTUPOBAHUA MATCMATHUICCKHUM
MOACIINPOBAHUCM.

CocraBabie yactu ACHUA

K uncny cocraBubix yacreit ACHU oTHOCST:



1. Texunyeckoe odecneueHrne, KOTOPOE BKIIFOYAET KOMILIEKC UCTIOIb3YEMBIX
TEX.CPEJICTB: U3MEPUTENBHYIO anmnaparypy, I9BM, yctpoiicTBa cBs3U ¢ 00BEKTOM,
JKCIIEPUMEHTAJIbHYIO YCTaHOBKY.

2. Hayuno-meTonnueckoe odecreueHre, BKIoYarouiee B ce0sl pa3inyHble METOIbI,
METOJIUKH, CIOCOOBI U aITOPUTMbI TPOBEAEHUS IKCIIEPUMEHTa, 00pabOTKH 1
IPEJICTABIICHUS SKCIIEPUMEHTAIIBHBIX JAHHBIX.

3. Undopmarmonnoe odecrieueHrne — CpaBoOYHbIE U 00YJarONUe CUCTEMBI,
WH(OPMAIIMOHHO-TTIONCKOBBIC CHCTEMBI, 0a3bl IAHHBIX.

4. IlporpammHOe oOecredeHue — JOKYMEHThI ¢ TEKCTaMH IIPOTPaMM,
AKCIUTyaTalMeH, MPOrpaMMbl HA MAIIMHHBIX HOCUTENSX, d((HEKTUBHOE
B3aMMO/ICVCTBHE MOJIb30BaTeNeH ¢ Tex pecypcamu ACHU.

Mertponoruyeckoe odbecneueHue ACHU u oprannzaiimoHHO -IpaBoOBOE
oOecrieueHue.

Tunosas crpykrypa ACHU

Pa3znuuHble 351eMEHThI UCClIeOBaHUs TPEOYIOT U PA3IUYHON TEXHHUUECKOW 0a3bl B
pamkax ACHU. Hanpumep, pa3paboTka TEOPETUYECKUX BOIPOCOB YACTO
COIIPOBOKJAETCS MMPOBEAECHUEM IT'POMO3JIKMX PAaCYETOB, MOAEINPOBAHUEM,
MOMCKOM HayYHOW MH(POPMALIMH, YTO TPEOYET 3HAYUTEIbHOW MOLTHOCTH U 00beMa
namsatu DBM. C npyroii ctoponsl, oOparienue k 3Tum pecypcam ACHU
IPOU3BOAUTCSA OTHOCUTENILHO PEAKO U HE00SA3aTeIbHO C BRICOKOM
OIepaTUBHOCTHIO. BMecTe ¢ TeM, onepanuu, CBsI3aHHbIE C POBEICHUEM
aBTOMAaTU3UPOBAHHOIO HKCIIEPUMEHTA, BCETJja OCYILECTBIISIFOTCS B MacIITade
pEaTbHOr0 BPEMEHH, U HET HEOOXOMMOCTH B 3HAUUTEIbHBIX BBIUYUCIUTENbHBIX
MOIIHOCTSIX.

JIns peanv3anuu caMbIX Pa3HbIX 3JIEMEHTOB UCCIENOBAHUN COBPEMEHHBIE
CUCTEMBI CTPOSTCS IO MHOTOYpOBHEBOMY TipuHIUIy. Hanbonee nenecoodbpasna
CTPYKTYpa, COACPKaIllasi TPU YPOBHS: OOBEKTHBIN, HHCTPYMEHTAIbHBIN U
CEpBUCHBIN (0a30BBIif).

OOBEKTHBIN YPOBEHb XapaKTePU3yeTCs CBI3bI0 C 00bEKTOM HcclieioBaHui. Ero
Ha3HAYCHHUE COCTOUT B OPraHU3ALNM MPOIIECCA SKCIIEPUMEHTUPOBAHMUS, T.€.
peanu3annu ynpaBJICHUS SKCIIEPUMEHTAIBHON YCTAHOBKOW, PETUCTPAllMU TaHHBIX,
WX OIEepaTUBHON 00paObOTKH, HAKOIUICHHS U TIPEACTABJICHUS MEPBUIHBIX
pE3YyJIbTATOB UCCIIEA0BATEIII0, B TOM YHMCIIE U OKa3aHUE EMY ITOMOIIH B
MHTEPIPETAIMU PE3YJIbTATOB YKCIEPUMEHTA U MPUHATUM PEIICHUS O TaIbHEHIIIEM
poBeJieHNH rccienoBannii. Ha 0ObeKTHBIN YPOBEHD TaKKE BO3JIArat0T OIepalli,



CBSI3aHHBIC C TIPOBEPKON U TECTUPOBAHUEM IKCIIEPUMEHTATHHOTO 000PYI0BaHNUS,
TEKYIIEH PErucTpalren U TOKyMEHTUPOBAHUEM JaHHBIX.

HMHCTpyMEHTANBHBIN YPOBEHD NIPEIHA3HAUEH ISl IPOBEIEHUS JOCTATOYHO
CJIO’KHBIX BUJIOB 00paOOTKH 3KCIEPUMEHTANIbHBIX JAHHBIX, HAYYHBIX pacue€TOB U
MOJEIMPOBAHUS, €CITM OHU HE TPEOYIOT CIUIIKOM OOJIBIITUX MOIITHOCTEH
BBIYUCIIUTEIBHOIO 000pYI0BaHUs. 3/1€Ch OCYILECTBIISETCS HAKOIJICHUE U
JUIMTENbHOE XpaHeHne NH(OpMalny, MOIYyYeHHON B pe3yIbTaTe UCCIEIOBaHMM,
(bopMUPYIOTCS apXUBBI U OAaHKU JAHHBIX M0 OTAEIbHBIM MpoOIeMam
uccienoBaHuii. Ha ”HCTpyMeHTaIbHOM YpOBHE OCYIIECTBISIETCS OTpabOoTKa
pa3IMYHbBIX AJITOPUTMOB U TPOIPaMM, COCTABJIEHHBIX MOJIb30BATENIEM, B TOM YHUCIIE
Y IIPOrpaMM, HCMOIb3YEMBIX HA OOBEKTHOM YPOBHE.

bazoBbIii (MM CEpBHUCHBIN) YPOBEHb UCTIONB3YETCs I OCYILECTBICHUS Hanboee
CJIO’KHBIX U TPOMO3JIKMX HAyYHBIX PACU€TOB, MOJCIMPOBaHUs, 00pabOTKH U
npeacTaBieHus nHpopmainu, GopMUPOBaAHUS KPYIHBIX OAHKOB M 0a3 JTaHHBIX,
co3J1aHus NH(OPMAIIMOHHOTIOMCKOBON CHCTEMBI.

HyxHo oOpatuth BHUMaHKe Ha TO, 4TO 111 ACHU Hanbosnee BaXHBIM SBJISIETCS
OOBEKTHBIM YPOBEHb, TaK KAK KIMEHHO Ha 3TOM YpOBHE (PUTYypUPYET
HCCIIEI0BATENb, POJIb KOTOPOTO SBJIsETCS KItoueBol. IMEHHO Ha 00BEKTHOM
YPOBHE B IIEPBYIO OYEPEIb PETUCTPUPYETCS HOBast HH(OpMaLns 00 U3ydaeMoM
aBiieHud uim oowvekre. [loatomy ACHU, sBAsIsSick MHOTOYpOBHEBBIMH CUCTEMAMH,
HE OTHOCSTCS K KATETOPUH UEPAPXUUYECKUX CUCTEM. MOXKHO CUUTATh, YTO BEPXHUE
ATa’KU ATOW OpraHU3alMH - UHCTPYMEHTAJIbHBINA U 0a30BbIi YPOBHU — SBJISIIOTCS
BCIIOMOTaTEIbHBIMHU, OKA3bIBAIOIIUMU JOMOJHUTEIbHBIE YCIYTH MPU W3BJICYEHUH
10JI€3HOM MH(OpMaLIUY, Pa3pabOTKE U MIPOBEPKE TEOPETUUECKUX TOJI0KEHUM Ha
OCHOBE 3KCHEPUMEHTAIIbHBIX JaHHBIX (CM. pUCYHOK 1).

| Heenenosatens l

Yerpoiictsa
oToOpaKeHHs Kriasnarypa
HHpOPMALIHH
I i 1
Bnok P . e
HMHTALHOHHOTO “‘:E:"’T““ H KenepTHas
MOZETHPOBAHNUA 0K cHeTema

Bnok cBazn ¢ Maker
llBMCpI!TC,’IbHOﬁ anKJI&IIl}Ib]‘E
annapartypoii nporpaMs

l I

basa
JAHHBIX

Pucynok 1 — Ctpykrypa ACHU



3. Kakas B3aumocBsi3b me:xkay ACHU u CAIIP?

Kaxnas u3z cucrem ACHU u CAIIP, koHe4YHO, UMEET CBOIO CIIEU(PUKY U
OTJINYAETCS MOCTABJICHHBIMU LIETSIMU U METOAaMU UX JOCTKEeHUsS. OJTHaKO OYEHb
4acTo MEXIy 000MMU TUIIAMU CUCTEM OOHAPY>KUBAETCSl TECHAs CBA3b, U UX
POJIHUT HE TOJBKO TO, YTO OHU PEATU3YIOTCS Ha 0a3€ KOMIIBIOTEPHON TEXHUKH.

Hanpumep, B npoiiecce NpoeKTUPOBAHUS MOKET NOTPEOOBATHCS BHIMOJIHEHUE TOTO
WJINA MHOTO UCCIE0BaHMs, U, HA000pOT, B XO/1€ HAYYHOI'0 MCCIIEA0BAHUS MOXKET
BO3HUKHYTh MOTPEOHOCTh U B KOHCTPYUPOBAHUU HOBOT'O MPHOOpA U B
IIPOEKTUPOBAHUM HAYYHOI'O JKCIIEPUMEHTA.

Takast B3aMMOCBSI3b IIPUBOJIUT K TOMY, YTO Ha camMoM Jienie «uuctoixy ACHU u
CAIIP He OBIBaeT: B KaXKJI0M M3 HUX MOKHO HAUTH oOmue dieMeHThl. C
MOBBIIIEHUEM UX MHTEIUIEKTYaTbHOCTH OHU CONMXXatoTcs. B KOHEUHOM cueTte U Te
U JIPYTHE JOJDKHBI IPEACTABIISATH COOOM IKCIIEPTHYIO CUCTEMY, OPUEHTHUPOBAHHYIO
Ha peIIeHUe 3a/1a4 KOHKPETHOM 00JIacTH.

Cucrembl CAIIP npuMeHSI0TCA HE TOJIBKO ISl IPOEKTUPOBAHUS U Pa3padoTKU
YepTekeH, HO U JUIsl CO3/IaHMsI MAaTEMATHUYECKUX TPEXMEPHBIX MOJIENEH, 110
KOTOPBIM pa3pabaTbiBalOTCs MPOrPaMMBbI JIJIs1 CTAHKOB € YHCIJIOBBIM ITPOIPaMMHBIM
ynpasyienneM (YITY), 4To 3HaYUTENBHO COKpAIIAtOT BPEMs, B OTJIMYHE OT CTaphIX
[aKETOB, B KOTOPBIX TPEOOBAJIOCH BBOJUTH JBH)KEHUS 3apaHee BHIOpAaHHBIX
UHCTpyMEHTOB. HoBbIE cucTeMbl He TPeOyIOT BBIOOpAa HHCTPYMEHTA
pa3pabOTUMKOM, T.K. OHU CaMH IIpeIaraloT HECKOJIbKO BUI0B Haubosee
NOAXOISAIIUX HHCTPYMEHTOB.

Bormpocs! 1151 CAMOKOHTPOJIA:

1. [laiiTe onpenenennue CUCTEMBbl aBTOMATU3UPOBAHHOT O IIPOEKTUPOBAHUS.

2. YTto Takoe aBTOMAaTU3UPOBAHHBIE CUCTEMbBI HaAYUHbIX HccienoBanuii (ACHN)?
3. Kakue 3amaun pemaror ACHI?

4. Kakue nocronncrta npuMmenenuss ACHNU?

5. Kakas ctpykrypa ACHI?



6. Kakas B3aumocsszb mexny ACHU u CAITP?



