YBAKAEMBIE CTYJIAEHTDBI! M3yunte npuBeleHHbIH TeOpeTHYeCKH
MaTepHaJl, COCTABbTe KOHCIIEKT
Pesyabrarel  padorbl, ¢0TO0TYET, NPEIOCTABHUTH MPENOJABaTeN0 Ha

e-mail: r.bigangel@gmail.com mo 17.04.2023.
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BHUMAHHUE!!! IIpu omnpaeke padomwi, He 3a0bleaiime ykazvieamo OHO

cmyoenma, HAUMEHOGAHUE OUCUUNIUHBL, Oama npoeedeHus 3auamus (no

pacnucanuio).
Jlexuus 17
Tema: JleMoHCTpanus CHCTEM ABTOMATH3UPOBAHHOIO MPOCKTHPOBAHUSA U
KOHCTPYHUPOBAHUA
inaun

1. Onpenenenrie cucTeMbl aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHHSI.
2. YTo Takoe aBTOMaTU3UPOBAHHBIE CUCTEMBI Hay4UHbIX HccienoBanuii (ACHN)?
3. Kakas B3aumocBs3b mexay ACHU u CAIIP?

1. Onpeueneﬂne CHUCTEMBI AaBTOMATHU3UPOBAHHOI'0O ITIPOCKTUPOBAHUA

Cucrembl aBTOMaTu3upoBaHHOTO TpoektrpoBanus (CAIIP) — kommekcHbie
IIPOTrPAMMHO-TEXHUYECKAE CUCTEMBI, NIPEIHA3HAYCHHBIC JJI BBINOJHEHUS IMPOEKTHBIX
paboT ¢ IPUMEHEHUEM MAaTEMATUYECKUX METOJIOB.

Cucrempr CAIIP mupoko HCHONB3YIOTCS B aApPXUTEKTYpE, DIIEKTPOHUKE,
PHEPreTUKe, MEXaHuKe W Jp. B mpoliecce aBTOMaTU3MPOBAHHOTO MPOECKTUPOBAHUS B
KaueCcTBEe BXOAHOW MH(OpMALMU UCHOJIb3YIOTCS TEXHUYECKUE 3HAHUS CIECLHAIIMCTOB,
KOTOpbIE BBOJAAT TIPOCKTHBIE TpPeOOBaHMS, YTOUHSAIOT PE3YyJbTaThl, IPOBEPSIOT
NOJIYYEHHYIO KOHCTPYKIIMIO, U3MEHSIOT €€ U T.[.

Kpome toro, B CAIIP nakannuBaercs wuHpOpManms, TOCTyMawmas U3
OMOMMOTEK CTaHAAPTOB (IaHHBIE O TUIIOBBIX AJEMEHTaX KOHCTPYKUHUN, UX pa3Mepax,
CTOMMOCTH W Jp.). B mpouecce NPOEKTUPOBAHUS pa3paOOTUMK  BBI3BIBAET
ornpejeneHHble nporpammel U BbinoiHgeT ux. U3 CAIIP undopmaius BolgaeTcs B BUAE
TOTOBBIX KOMILIEKTOB 3aKOHYEHHOM TEXHUYECKON U MPOEKTHON JOKYMEHTALIUH.

2. Y10 TaKoe ABTOMATH3UPOBAHHBIC CHCTCMbI Hay‘IHl:IX I/ICC.]'leI[OBaHI/Iﬁ
(ACHW)?

ABTOMAaTU3MpPOBAHHBIE  CUCTEMBl ~ HaydHbIXx  HcciaenoBanuii  (ACHU)
NpelHa3HAaYeHbl JJIi aBTOMATH3allMM HAYYHBIX SKCIEPUMEHTOB, a TakkKe JUJIs
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OCYILIECTBICHUSI MOJEIUPOBAHUS HCCIEAYEMBIX OOBEKTOB, SIBICHUNW M MPOIECCOB,
U3y4eHHe KOTOPBIX TPAIUIIMOHHBIMU CPEICTBAMH 3aTPYTHEHO MM HEBO3MOKHO.

B Hacrosimiee BpeMsi Hay4HbIE HCCIIEOBAaHUS BO MHOTHX OOJIACTSX 3HAHUM
IOPOBOJAT OOJBIINE KOJJIEKTUBBI YUCHBIX, HHKEHEPOB M KOHCTPYKTOPOB C TOMOIIBIO
BEChbMa CJI0KHOTO M JOPOTOro 000pyJ0BaHUSI.

Bonbe 3arpaTel pecypcoB Ui NPOBENEHHUS HCCIENOBaHUI 00yCIOBUIN
HEOOXOMMOCTh MOBBIICHUS () (PEKTUBHOCTH BCeil paObOTHI.

O} PexkTUBHOCTh HAYYHBIX HCCIIECOBAHUN B 3HAYUTEIILHOM CTETNEHM CBS3aHA C
YPOBHEM HCTOIb30BAHUS KOMITBIOTEPHOI TEXHUKH.

Komnetorepst B ACHU ucnonb3ytorcss B MHPOPMALMOHHO-TIOUCKOBBIX U
IKCHEPTHBIX CUCTEMAX, a TAKXKE PEIIAIOT CIEAYIONINE 3a/[auH:

— yIpaBJIeHUE IKCIIEPUMEHTOM;

— IOATOTOBKA OTUCTOB N JOKYMCHTAILIUHU,
— TI0JACPIKAHNUC 0a3ml OKCIICPUMCHTAJIbHBIX JaHHBIX U OP.

B pesynprare npumenenus ACHUM BO3HHMKAIOT CIEIYIOIIME IOJIOKUTEIbHBIC
MOMEHTHI:

— B HCCKOJIBKO pa3 COKpAacTCs BPCM: ITPOBCACHUA NCCICAOBAHNA,

YBCIIMINBACTCA TOYHOCTb U JOCTOBCPHOCTL PC3YJIbTATOB,

— YCHUIMBACTCA KOHTPOJIb 3a XO0M SKCIICPUMCHTA,

COKpamacTCA KOJIMYCCTBO YUYACTHUKOB OKCIICPUMCHTA,

MOBBINIAETCS KA4eCTBO W HWH(OOPMATHUBHOCTH JKCIIEPUMEHTAa 3a CYET
YBEJIMYCHHS YWCIIa KOHTPOJMPYEMBIX TMapaMmeTpoB U Oosiee THIATEIbHOM 00paboTKu
JAHHBIX;

— pe3yJabTaThl IKCIIEPUMEHTOB BBIBOJSATCA OINEPATUBHO B Haubosiee yT0O0HOU
dbopme — rpaduyecKkoil WM CHUMBOJIBHOW (Hampumep, 3HAYCHUS (PYHKIIMA MHOTUX
MEPEMEHHBIX BBIBOJATCS CPEACTBAMH MAIIMHHOW TpadUKW B BUIE TaK HA3bIBAEMBIX
«TOPHBIX MACCHBOBY).

Ienu co3panus ACHU

B opranumzanusx u na npegnpusitusx ACHU cozparorces B uemnsix:

— obOecreueHus BBICOKUX TEMIIOB HAyYHO-TEXHUYECKOTO MPOrpecca;

— TOBbIIEHUS SPPEKTUBHOCTH M KauyecTBa HAYYHBIX HCCJIEIOBAHUNA Ha
OCHOBEMOJIYYEHHS WA YTOUHEeHUs ¢ nomoinbio ACHU maTemaTnueckux Mojiele

UCCIIeyEMbIX OOBEKTOB, a TakKKe TMPUMEHEHHS] JTHX MOJeneu s
MIPOEKTUPOBAHMS, IPOTHOZUPOBAHUS U YIIPABJIEHUS,

— noBbIIeHUS 3P(HEKTUBHOCTH pa3padaTbiBaeMbIX ¢ nmoMoiibio ACHU 00bekTOB,
YMEHBIIECHUS 3aTPaT HA UX CO3/IaHMUE;

— IOJIYYEHHS KQUECTBEHHO HOBBIX HAYUYHBIX PE3YyJIbTATOB



— COKpalIEHHUsI CPOKOB, YMEHBIIEHUS TPYIOEMKOCTH HAYYHBIX HCCIIECIOBAHUMN U
KOMILJIEKCHBIX MCTIBITAHUN 00pa31ioB HOBOM TEXHUKH.

JocTtmxenue 3tux 1enei coznanus ACHU obecneunBaercs myTem:

— CHUCTEeMAaTHU3allMi U COBEPIICHCTBOBAHUS MPOILIECCOB HAYYHBIX UCCIETOBAHUN U
UCMBITAHUM HA OCHOBE IMIPUMEHEHUS MaTEMAaTHYECKUX METOJIOB M  CPEICTB
BBIYUCIIUTEILHON TEXHUKH;

— KOMIUIEKCHOM aBTOMAaTH3alliU HUCCIE0BATEIbCKUX PaboT ¢ MEpecTpoiikon ee
CTPYKTYpPHI U KaJIpOBOT'O COCTABA,;

— MOBBIIICHUS KAY€CTBA YIPABJICHUSI HAYYHBIMU UCCIICOBAHUSIMU;

— WCIIOJIB30BaHUSI METOJIOB OOpa0OTKH U MPEACTABICHUS PE3yJIbTaTOB HAYYHBIX
VCCIIEOBAHUM M UCIBITAHUA B BUAE MAaTEMATHYECKUX MOJEJEH, NUMEIOIIUX 3aJaHHYIO
dopmy;

— 3aMEHbl HATypHBIX HCIBITAHWI W MaKETHUPOBAHUS MAaTEMaTUYECKUM
MOJICTTUPOBAHUEM.

Cocrasublie vactu ACHU

K uncny cocraBubix yacteit ACHU oTHOCAT:

1. Texnudeckoe obOecredueHHE, KOTOPOE BKIIIOYAET KOMILIEKC HCIOIb3YyEeMbIX
TEX.CPEACTB: M3MEPUTEIbHYIO ammnaparypy, 9BM, yctpolicTBa CBsi3M C OOBEKTOM,
AKCTIIEPUMEHTATIbHYIO YCTAaHOBKY.

2. HayuHo-meTtonuueckoe oOecriedeHue, BKIOYaloliee B ce0sl pa3IuvHbIC
METO/IbI, METOJAUKHU, CTIOCOOBI U aJTOPUTMbI MPOBEICHUS IKCIIEPUMEHTa, 00pabOTKU U
MPEACTABIICHUS YKCIIEPUMEHTAIbHBIX TAHHBIX.

3. UuadopmannonHoe oOecrieueHHE — CIOPABOYHBIE U OOYYarolIMe CHUCTEMBI,
UH(OPMAITMOHHO-TTIOMCKOBBIE CUCTEMBI, 0a3bl IaHHBIX.

4. Tlporpammuoe obecrieueHne — JOKYMEHTBI C TEKCTaMHU TMIPOTPaMM,
AKCIUTyaTaluel, mporpaMMbl Ha MaIIMHHBIX HOCUTENAX, 2P (HEKTUBHOE B3aUMOICHCTBIE
nosb30Bareneu ¢ tex pecypcamu ACHU.

Mertponornueckoe  obecrneuenne ACHUW u  opraHu3airioHHO-IPABOBOE
obecrnieueHue.

Tunosas ctpykrypa ACHU

PaznuuHbie 351eMEHTHI UCCIENOBaHMs TPEOYIOT M PA3IMYHON TEXHUYECKOW 0a3bl
B pamkax ACHUW. Hampumep, pa3paboTka TEOpETUUECKHX BOMPOCOB HYaCTO
COTPOBOXKJIAETCSI TMPOBEJACHUEM TPOMO3JAKUX PACUYETOB, MOJCIUPOBAHUEM, MOUCKOM
Hay4YHOM MH(pOpMAIH, YTO TpeOyeT 3HAUUTEIbHON MOIIHOCTH U 00bema namsitu OBM.
C npyroii ctopoHsl, o0painieHue k 3TuM pecypcam ACHU npous3BoauTCsS OTHOCUTEIBEHO
pEIKO W HEOO0S3aTeNbHO C BBICOKOW ONMEPATHMBHOCTHIO. BMecte ¢ Tem, omepanuu,
CBSI3aHHBIE C  TPOBEICHHUEM  ABTOMATU3MPOBAHHOTO  HKCIEPUMEHTA,  BCEria
OCYIIECTBJISIIOTCS B MaciiTabe peasbHOTO BpPEMEHH, W HET HEOOXOJIMMOCTH B
3HAYUTENBHBIX BIYUCIUTEIbHBIX MOIIHOCTSIX.

JIns peanu3aly  CaMbIX PAa3HbIX JJIEMEHTOB WCCIECIOBAHUI COBPEMECHHBIC
CUCTEMBI CTPOSITCS 1O MHOrOypoBHeBOMY mnpuHuuny. HaubGonee nenecoodbpasHa



CTPYKTypa, CoaepiKaIiasi Tpu ypOBHS: OOBEKTHBINM, MHCTPYMEHTAIbHBIM U CEPBUCHBIN
(6a30BbIH1).

OOBEKTHBIN YpOBEHb XapaKTEepU3YeTCsl CBSI3bI0 C 00BEKTOM HcclieqoBaHuil. Ero
Ha3HAYEHUE COCTOMT B OPraHW3alMM IpOLEecca HAKCIEPUMEHTHUPOBAHUS, T.€.
peanu3anuy YIpaBJICHUS SKCIIEPUMEHTAIBHON YCTAaHOBKOM, PErMCTpallMy JAHHBIX, UX
orepaTUBHONM 00pabOTKM, HAKOIUIEHUS W TPEJCTaBICHUS TEPBUYHBIX PE3yIbTaTOB
UCCJIEIOBATENIO, B TOM YUCJIE U OKA3aHUE €My ITOMOIIY B UHTEPIIPETALMU PE3YIbTATOB
HKCIIEPUMEHTA U MPUHATUU PELIEHUS O JAJbHEWIEM NpOBEIECHUU HccienoBannid. Ha
OOBEKTHBI YpPOBEHb TAaKXKe BO3JIAraloT OIEpaly, CBA3aHHBIE C TIPOBEPKON U
TECTUPOBAHUEM SKCIEPUMEHTAIBHOTO OOOpPYJOBaHUS, TEKYIEH perucTpanre u
JTOKYMEHTUPOBAHUEM JIAHHBIX.

NHCTpyMEHTAIbHBIM ypOBEHb MNpPEIHA3HAYEH ISl TPOBEICHHUS JIOCTATOYHO
CIIOXHBIX BHJOB OOpaOOTKH HKCIEPUMEHTAIbHBIX JAHHBIX, HAY4YHBIX pAacCYETOB U
MOJICIUPOBAHUs, €CJIM OHUM HE TpeOYyIOT CIUIIKOM OOJBIIMX  MOIIHOCTEH
BBIYHCIIUTEIILHOTO 000pYIOBaHMS. 3/1€Ch OCYILIECTBIISIETCS HAKOIUIEHUE W JUIMTEIbHOE
XpaHeHHe HH(POpPMALMM, IOIYYEHHON B pe3yJibTaTe HCCIeAOBaHUN, (POPMUPYIOTCS
apxuBpl W OaHKM JaHHBIX IO OTIENbHBIM mpobOiemam uccienoBanuil. Ha
UHCTPYMEHTAJILHOM YPOBHE OCYILECTBISETCS OTPabOTKa pa3iMYHbIX AJTOPUTMOB U
IIPOrpamMM, COCTABJIEHHBIX II0Jb30BATEIEM, B TOM YHCIIE U IPOrPAMM, HUCIOJIB3YEMBIX
Ha 00OBEKTHOM YPOBHE.

ba3oBbili (WM CEpPBUCHBIN) YpPOBEHb HCHOJB3YETCS MJIA OCYIECTBICHUS
HanOoJIee CIOXKHBIX U TPOMO3JKUX HAyYHBIX PAacYeTOB, MOAECIUPOBaHUSA, 0OPAOOTKHU U
npeacTaBieHuss uHMopmanuu, (OpMUPOBAHUS KpPYNMHBIX OaHKOB M 0a3 JaHHBIX,
co3/1aHusl MH(OPMALIMOHHOIIOMCKOBON CUCTEMBI.

HyxHo o6paTuTh BHUMaHUE Ha TO, 4yTo 111 ACHU Hanbosiee BaXKHBIM SIBIISICTCS
OOBEKTHBI ypOBEHb, TaK KaK MMEHHO Ha 3TOM YPOBHE (DUTYpUPYET HUCCIIEA0BATEINb,
POJIb KOTOPOTO ABJISETCS KIt0UeBO. IMEHHO Ha 0OBEKTHOM YpOBHE B IIEPBYIO OU€peIb
peructpupyercs HoBas MHGopMalys 00 M3ydaeMoM SBJICHHH WM 00bekTe. [loaTomy
ACHMH, saBnssice MHOIOYpOBHEBBIMM CHUCTEMAMH, HE OTHOCATCS K KaTErOpHUH
UEpapXUYECKUX CHUCTEM. MOXKHO CUUTaTh, YTO BEPXHUE 3TAXKU ITOM OpraHu3alvu -
UHCTPYMEHTANBHBIA ¥ 0a30BbI  ypOBHM — SIBJISIIOTCSL  BCIIOMOTATEJIbHBIMH,
OKa3bIBAIONIMMH JIOTIOJHUTENbHBIE YCIYTH NMPU W3BICYCHUM IOJE€3HOW HH(popmanuu,
pa3paboTKe U MPOBEPKE TECOPETHUUECKUX MOJIOKEHUH Ha OCHOBE DKCIEPHUMEHTATbHBIX
JIAHHBIX (CM. PUCYHOK 1).



Pucynok 1 — Ctpykrypa ACHU
3. Kakas B3anmocssa3b me:xxny ACHU u CAIIP?

Kaxnaa u3 cucrem ACHU u CAIIP, koHeyHO, MMeeT CBOIO cHeuupuky u
OTIIMYAETCS NOCTABJICHHBIMU LEISIMA W METOJaMU MX JoCTkeHus. OgHaKko O4YeHb
4acTO MEXAY 00OMMH THUIIAMU CUCTEM OOHAPY’KUBAETCS TECHAs CBSI3b, U UX POJHUT HE
TOJIBKO TO, YTO OHHU PEATU3YIOTCS Ha 0a3e KOMIBIOTEPHON TEXHUKH.

Hanpumep, B mpouecce MpOEKTHPOBAHUS MOXKET NOTPEOOBATHCS BBINOJIHEHUE
TOTO WJIM UHOTO UCCIEIOBAHUS, W, HA00OPOT, B XOJI€ HAYYHOI'O HCCIICTOBAHUS MOXKET
BO3HHUKHYTh OTPEOHOCTh U B KOHCTPYUPOBAHUU HOBOTO MPUOOpA U B IPOECKTUPOBAHUU
HAay4YHOT'O DKCIIEPUMEHTA.

Takas B3anMOCBS3b IPUBOJUT K TOMY, 4TO Ha caMoM Jnene «uucteix» ACHU un
CAIIP He ObIBaeT: B KaXXJ10il U3 HUX MOKHO HalTH oOuiue sneMeHThl. C MOBbIIIEHHEM
UX UHTEJUIEKTYaJIbHOCTU OHU cOMMKaroTcs. B KOHEUHOM cueTe U Te U Apyrue JOJIKHbBI
IPEJCTaBIsITh COOOM 3KCHEPTHYIO CUCTEMY, OPUEHTHUPOBAHHYIO Ha pEIIECHUE 3a]ad
KOHKpPETHOM 00J1acTH.

Cuctrembl CAIIP npuMeHSIOTCS HE TOJIBKO AJI MPOEKTUPOBAHUS U pa3pabOTKU
YEepTEeXKEN, HO U JUIS CO3AAHUS MATEMATHYECKHX TPEXMEPHBIX MOZENEH, IO KOTOPBIM
pa3padaTbIBalOTCS MPOrPaMMBbl JJI1 CTAHKOB C YMCJIOBBIM MPOTPaAaMMHBIM YIIPaBIE€HUEM
(UITY), 49TO 3HAUMUTETHHO COKpAIIAlOT BpEeMs, B OTJIMUKME OT CTapblX MAKETOB, B
KOTOPBIX TPeOOBAJIOCh BBOAUTH JABHKEHUS 3apaHee BHIOpAaHHBIX HHCTPYMEHTOB. HoBbIe
CUCTEMBI HE TpeOYyIT BbIOOpa HHCTpyMEHTa pa3pabOTYMKOM, T.K. OHH CaAMH
npeajiaraloT HECKOJIbKO BUJOB HaMOOJIee MOIXOAAIUX HHCTPYMEHTOB.

Bonpocs! 1J11 CaMOKOHTPOJIA:

1. JlaiiTe onpeneneHue CuCTeMbl aBTOMAaTU3UPOBAHHOTO ITPOEKTUPOBAHHS.

2. YTo Takoe aBTOMaTU3UPOBAHHBIE CUCTEMBI HAy4HbIX ucciaegoBanuii (ACHU)?
3. Kakue 3anauu pemator ACHI?

4. Kakue noctouncta npuMmenenuss ACHI?

5. Kakas ctpykrypa ACHI?

6. Kakas B3zaumocssizb Mexay ACHU u CAIIP?



