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MeToabl NIAHUPOBAHUS U OPTAHU3AIUM MPOBeAEHUS HAYYHBIX MCCJIET0BAHMIA:
METOJIMYCCKHUE YKa3aHUs JJIsl MPOBEJACHUS MPAKTUICCKUX 3aHATHI U IO JUCITUTIINHE
«Metonoorusi HAyYHBIX UCCIACAOBAHUI VISl CTY/ICHTOB HAIPaBJIECHUS MOATOTOBKU
09.04.04 OIIOIT BO IIporpammHasi WHXEHEpHs, HANPaBICHHOCTb (MPOQPUIIb)
«[IpeanmpuHUMATEILCTBO, MHHOBAIIMM M TEXHOJOTHH OyIyIIero B IMPOTrPaMMHOMN
urxeHepun» / FOro-3amn. roc. yH-T; cocT. P.A. Tomakosa. Kypck, 2024. —28c.

PaccMOTpeHbl OCHOBHBIE MOHSATHUSMH METOAOJOTMM MPOBENCHUS HAYYHBIX
MCCJIEI0BAHNM, TIPOU3BEACHA KiIacCU(PHUKALIMA METOJIOB HAYYHOT'O MTO3HAHUS U STaIlbl
UX IOCTPOCHHUS, BBIIEIEHBI OCOOCHHOCTH TEOPETHYECKOIO YPOBHS IPOBENEHUS
UCCIIEJOBAaHUM U TIPEIJIOKEHBI CIIOCOOBI MOCTPOEHUS M Pa3BEPThbIBAHUS TEOPHIA,
peanu30BaHbl BO3MOJXKHBIE CTPYKTYPHBIE CXEMBI IIOCTPOEHHUS TEOPETHYECKOrO
IIO3HAHUS U €ro JIEMEHTOB.

Meroauyeckne ykazaHus cocTtaBiieHbl B cooTBercTBUU ¢ PI'OC BO —
MarucrTparypa 1o HampasiieHruto noarotoBku 09.04.04 «IIporpaMMHas MHKEHEPHSD» Ha
ocHoBanuu ydeOHoro tiana OIIOIT BO 09.04.04 «IIporpaMMHas WHXEHEPHUS»,
HarpasieHHOCTh (npoduib) «[IpeanpuHUMATENbCTBO, MHHOBAUMU M TEXHOJIOTHH
OyaylLIero B mpOrpaMMHON UHKEHEPUI.

[Ipenna3zHayeHsbl 17151 CTYI€HTOB, O0YYaIOIIUXCS 110 HAMIPABJIEHUIO MOATOTOBKH
09.04.04 «[Tporpammuas UHKEHEPUS» HaIpPaBJIECHHOCTb (npodun)
«IIpennmpuHUMATENBCTBO, MHHOBALIMM M TEXHOJOTMM OyAYyHWIEro B IPOrpaMMHOM
WHKEHEPUM.

TekcT reyaraeTcs B aBTopCKOI;’I peaaKkunun

[Moamucano B meuyats 11.06.2024. dopmat 60x84 1/16.
VYen. neu. 1. 1,4 . Yu. - u3a. 1. 1,3. Tupaxx 1005k3. 3aka3z 498 . becmuiatHo.
IOro-3amagHblii rocy1apCTBEHHBIN YHUBEPCUTET.
305040, r. Kypck, yi. 50 ner Oxtsa0ps, 94.



METO/bl INTAHUPOBAHUWSI H OPTAHU3ALIUN
ITPOBEJIEHUSA HAYUYHBIX NCCJIEJOBAHHNU

Heabp ® 3aga4M NPAKTHYECKOro 3aHATHA (J1adopaTopHOU

padoThI):
» TO3HAKOMHUTBHCSI C OCHOBHBIMH TIOHATHSIMH METOJIOJIOTHHU

MPOBEICHUS HAYYHBIX UCCIIEIOBAHUI;
U3YUYUTh  OCHOBHOE  COJIEpKAHHUE  DTAlOB  IOCTPOECHUS
ABTOMAaTU3UPOBAHHBIX CUCTEM;
O3HAKOMUTHCSI C OCHOBHBIMU TPEOOBAaHMSIMU CTaH/IAPTOB,
OPEABSABISIEMBIMU K CO3/IAHUIO0 AaBTOMATHU3UPOBAHHBIX CUCTEM;
U3YUYUTh uenu TEXHUYECKOTO MPOEKTUPOBAHUS
aBTOMAaTU3UPOBAHHBIX CUCTEM;
O03HAKOMUTHCSI C OCHOBHBIMU TPEOOBAHUSMHU, IPEABSIBIISIEMBIMU
K HMH)XEHEPHO-TICUXOJOTUYECKOMY MPOEKTUPOBAHMUIO;
BBIJICTTUTD 3TAMbl KOHLIENTYJILHOTO MPOSKTUPOBAHMUS;
U3YUYUTh MPUHLIMIIBI CUCTEMHOTO MPOEKTUPOBAHUS
aBTOMAaTU3UPOBAHHBIX cucTeM ynpasieHus (ACY);
BBIJICTUTh ~ CTPYKTYpPHBIE  KOMIIOHEHTHI ~ T€OPETHYECKOTO
MO3HAHUS;

M3YyYUTh KOMIUICKCHBIE XapaKTEPUCTUKHU MPOLECCA YIIPABICHHUS
ACY.

v VvV VvV VYV Vv V V

IInanupyemsblie pe3yibTaTbl 00ydeHusi ((popMupyeMble 3HAHUS, YMEHHS], HABHIKH W
KOMIIETEeHIIHH):

Koo u maumenosanue unouxkamopa OOCMUdICEHUS KOMHEMEHYUU, 3AKPENiIeHHO20 3d
OUCYUNTUHOU:

OIIK-4.1 Vicnonb3yeT HOBbIE HayYHbIE IPUHIIUIIBI K METO/IbI UCCIIE0BAHU;

OIIK-4.2 ITpumensieT Ha MpakTHKe HOBbIE HAYYHbIE IPUHIIUIIBI U METOABI HCCIIEJOBAHUM;

OIIK-4.3 Pemaer npodeccroHallbHbIE 337a4i ¢ TPUMEHEHHEM HOBBIX HAayUHBIX IPUHIIMIIOB
U METOJIOB UCCIIE/IOBAHUS.

Heo0xoauMble MaTepHAILHO-TEXHUYECKOE 000PY/I0BAaHHE M MATEPHAIIBI:

1. Kimacc [I9BM - Athlon 64 X2-2.4; Cel 2.4, Cel 2.6, Cel 800.

2. Mynbrumenua nentp: Hoyroyk ASUS X50VL PMD  T2330/14"/1024Mb/ 160Gb/ cywm-
ka/mpoekrop inFocus IN24+ .

3. Okpan MoOmnbHEIH Draper Diplomat 60x60

4. octyn B cetb MHTEpPHET.

IIIka/1a ONeHUBAHUS M KPUTEPUH OLICHHBAHMS BbINOJHEHHON NPAKTHYECKOI padoThI:

MuHnuManbpHbI Oat MaxkcuManbHbIA 0aiLt
Oain ‘ MprUMeyaHue 6ann‘ npuMeYaHue

dopMa KOHTPOJIA




MuHUMAITBHBIN OasLI MakcuManbHbIN Oat
dopMa KOHTPOJIA
Oan puMeYaHue Oay | mpuMedyaHue
1 2 3 4 5
[Ipaktuueckoe 3anstue Ned
Bemonnawnn, Breimonmann un
Mertoapl IIJIaHUPOBAHUS M OPraHU3ALUN 6 12
. HO «HE 3aIlUTHII» «BaLATHIIY
MIPOBEJICHUS] HAYYHBIX MCCIICTOBAHUN

Ilian npoBeaeHHs] NMPAKTUYECKOro 3aHATHH (J1adopaTopHOit
padoThI)

SAJAHUA JIA CAMOCTOATEJBHOI'O BBINTOJIHEHUA

1. CocTaBUTh CTPYKTYPHYIO CXEMY ISl peasIu3allii CTaIuu

«Texunueckoe 3ananre». O6G0CHOBATH BHIOOP BXOAIIUX MOIYJICH.

2. COCTaBUTh CTPYKTYpPHBIC KOMITIOHEHTHI (DYHKIIUU CUCTEMOTEXHHUKA
HA CTaAUM  WHIWBUAYaJbHOTO W  THUIOBOTO  MPOEKTHUPOBAHMS.
ApryMeHTHUpOBaTh COJICPIKAHNUE BXOAIIUX MOIYJIEH U UX Ha3HAYCHUE.

3. O6ocHOBaTh OCOOCHHOCTH MPOLEAYPhl MPOSKTUPOBAHUS C TOUKHU
3peHUsI BHYyTPEHHETO COACPKaHMsI BBITIOJHIEMBIX padoT.

4. Tlpoananu3upoBaTh NPOOJEMHYIO CHUTYyaIllMI0 KaK CHCTEMY,
BBISIBIISISI €€ COCTABJISIONINE U CBSI3M MEXKIY HUMH.

4. Omnpenenuth mpobOensl B uHOpPMaMKM, HEOOXOAUMOU ISt
perieHus npoOJeMHON CUTyaIlud, 000CHOBATh NMPUYMHBI BO3HUKHOBEHUS
Y pa3BHUTHS IPOOJIEMHBIX CUTYaIlMil B HAayKe.

5. Pa3paborath u coaepXaTelbHO apryMEHTUPOBATh CTPATETHIO
peleHus  mpoOJeMHOM  CHUTyallid Ha  OCHOBE  CHCTEMHOTO U
MEXTUCITATTIMHAPHBIX ITOIX0JI0B.

6. [Ipoananum3upoBaTh  OCHOBHBIE = MOJEIM  Ha  ITarme
APrOHOMHUYECKOTO MPOSKTUPOBAHUS.

7. TloctpoiiTe anropuT™M pa3pabOTKH YaCTHBIX MaTEeMaTHYECKHUX
MOJIEJIEl Ha OCHOBE COOJIOJICHUSI OCHOBHBIX YCJIOBUU HEPAPXUUECKOU
JIEKOMITO3HUITHH.

8. IIpon3BecTH CpaBHUTEIBHBIN aHAIHN3 PE3YIHTATOB.

9. Cnenatb BBIBOJBI MO paboTeE.

10. [IpencraBuTh OTUET.



OCHOBHBIE TEOPETUYECKHUE INOJOKEHUA

1. 9TAIIBI MTIPOEKTUPOBAHUSA U OPTAHU3ALIUU PABOT

CocTaBHOM YacThlO aBTOMATHU3UPOBAHHOM CHUCTEMBI SBISIOTCS
CUCTEMbl B3aUMOJICHCTBUSA YEJIIOBEKA C TEXHUYECKUMH CpPEICTBAMM.
[TosTOMy MNpPOEKTUPOBAHUE PACCMATPUBACTCS B HEPA3PHIBHOM CBSI3U C
MPOEKTUPOBAHUEM BCEU CHUCTEMBI W B COOTBETCTBUM C MPUHITUIIAMU
CUCTEMHOTO MOJAX0/1A.

VYCTaHOBNIEHBl  CTAaHAAPTOM  CIEAYIOIIME  CTaJAMM  CO3JIaHUs
aBTOMATU3UPOBAHHOW CHUCTEMBI: TEXHUYECKOE 3aJaHuEe, TEXHUUYECKOE
3aJlaHne, pabounii MPOEKT, BHEAPEHHUE.

Cranus «TexHuueckoe 3agaHue» BKJIOYAaeT B ceOs ATaimbl,
MPEJCTABICHHBIE HA PUCYHKE 1.

Conepxanve u opraHu3anusi padOT ONpenessieTcss BbIOpaHHOU
METOJIOJIOTUEN MPOEKTUPOBAHUS, OCHOBHBIMU Pa3HOBUIHOCTIAMHU KOTOPOI
SBJISIFOTCS. UHAVUBUIYAIIbHOE M TUIIOBOE IMpoeKTHupoBaHue. [Ipu TumoBom
MPOEKTUPOBAHUN « TE€XHUUECKUE MPEMIOKECHUS» U «ICKU3HBIN MPOEKTY,
KaK MpaBujIo, OTCYTCTBYIOT.



4‘ TexHuueckoe 3ajaHue ]

N3ydenue u aHanm3 00bEKTA C 1EJIbIO BBISBICHUS
| OCHOBHBIX HAIPABJIECHNUI COBEPIICHCTBOBAHMUS
METOJIOB YIIPaBIEHUS, KPUTUUECKUI aHATU3
MpoOJIEMHBIX CUTYyallUi HA OCHOBE CUCTEMHOTO
MOAXO0/1a.

Pa3paboTka TeXHUYECKUX MPET0KESHUN,
=—P| onpeaeNIomUX IeIeCO00Pa3HOCTh U MOPSIOK
MOBEJICHUS JalbHEHITIUX palboT.

Pa3paboTka, coriacoBaHue U yTBEpXkKIECHUE
TEXHUYECKOTO 3aJaHMsI, SIBIISIOMIETOCS OCHOBHBIM
HCXO/JHBIM TEXHUUYECKUM JOKYMEHTOM U
yCTaHaBIUBAIOLIUM TPEOOBAHUS K IPOECKTUPYEMOM
CUCTEME U TIOPAIOK €€ pa3paboTKu M BHEIPECHHUS.

Pa3paboTka 3CKM3HOTO POEKTa, COACPIKAIIETO
HOBBIC MHHOBAIIMOHHBIE PEIICHUS U JJAIOIIETO

=P KOHKPETHOE MPECTABICHUE O CUCTEME, TPUHIIUIIAX
ero paboThl U OYIYIINX XapaKTEPUCTHKAX.

Pucynok 1 - CTpykTypHas cxema JJisl peaju3aluy CTaauu
«Texanueckoe 3a1anue»

OcHoBHBIE  (QYHKIIMA  CHCTEMOTEXHHWKAa Ha  JTOM  CTaauu
MIPECTABICHBI B BHJIE CXEMbI M N300paKeHBI Ha PUCYHKE 2.

TexHaudeckoe NPOSKTUPOBAHUE OCYIIECTBIACTCS HAa OCHOBaHHUH
YTBEPKICHHOTO TEXHUYECKOTO 3aJaHus Ha pa3pabOTKy cucTeMbl. [[eib
MEXHUYECK020 NPOEKMUPOBAHUSL — ONPeOeleHUe OCHOBHbIX MeXHUUeCKUX
peueHutl, oarwux noaHoe npeocmdasieHue 0 co30a8aemMol cucmeme u
NO380AIOUWUX OYEHUMb ee COOmEemcmaue mpeoosanHusIM MexHUYecKo2o
3a0aHUS.



B omiuune OT 5SCKHU3HOTO MPOEKTHUPOBAHUS, TAE€ Tpedyercs
CYIIECTBOBAHME HECKOJBKHX BAapUaHTOB, B TEXHUYECKOM MPOEKTE
ONPENEIAIOTCS €IMHCTBEHHBIC PEIIEHHSI OCHOBHBIX BOIIPOCOB.

Cragus 3aKaHYNBAETCS BBIITYCKOM, pPaccCMOTpPEHUEM 17|
YTBEPKACHUEM TEXHUUYECKOTO MTPOEKTA 3aKaA3UNKOM.
[lenb paboyero MNPOEKTUPOBAHUS — YTOYHEHHE, NACTaIM3aIUs U

YaCTU4YHAs MTPAKTUYECKAS peanu3alnsi OCHOBHBIX PEIIEHUM MO CO3IAHUIO
ABTOMATU3UPOBAHHOM CHUCTEMbI, NPUHATHIX HA CTAJUU TEXHUYECKOrO
npoekTupoBaHus. Ha 23Toil craaum  BBIMyCKAaeTCs Bca  padbouast
JOKYMEHTAlUs, MO KOTOPOM pEanu3yeTcs CHCTEMa, NPOBOIATCS €€
OTJIaJIKa, MCIIBITAHMS M Tepeaadya B SKCIUTyaTanuto. PazpabaTeiBaroTcs
paboyue mporpaMMbl U MHCTPYKIIUHU TI0 UX MCIIOIb30BAHUIO, HHCTPYKITUU
[0 DKCIUIyaTallud TEXHUYECKUX CPEICTB, IAOJKHOCTHBIE HUHCTPYKIUHU
IIEpCOHANY.



_ OCHOBHbIE ®YHKIMN
CUCTEMOTEXHUKA

Pa3paboTka nepednst paboT 1o BceM dTanam
oOcnenoBaHus 00BEKTa aBTOMATU3AIIIH.

MeTonnueckoe pyKOBOJICTBO ATUMHU N
paboTaMu; OpraHu3aIus COBMECTHON pabOThI
C 3aKa34YMKOM; aHaJIu3 U 000011IeHN e
MaTepHuaoB 00ClIeIOBaHUS; COTJIACOBAHUE C
3aKa34YMKOM TPEOOBAHUM TEXHUYECKOTO

\Z’»EII[EIHI/IH. /

\ 4

Pa3pa60TI<a H COIrjiaCoOBaHUC C 3aKa34YHMKOM
CCTCBOI'O Fpa(i)I/IKa CO3aaHus CUCTCMBI.

Pa3paboTka, coriacoBaHue M yTBEPKIACHHUE
OCHOBHBIX JIOKYMEHTOB: « TexHuueckue
MpEeIOKEHUs», « TeXHUUYECKoe 3aaHue,
«ICKU3HBIN MPOEKT.

- J

\ 4

PI/ICYHOK 2- OCHOBHBIC (byHKHI/II/I CUCTCMOTCXHHUKA HA CTaIUN
HMHAWBUAYAJIBHOI'O U TUIIOBOI'O ITPOCKTUPOBAHUA

3aKIIOUnTEIbHAS cragyusa — 6H€0p€Hu€. OCHOBHBIE BUJIbI pa60T,
BBINIOJIHSAEMBIX Ha ATOM craauu, I/I306pa)K€HI>I B BHJAC CXCMbI Ha PUCYHKC

3.



4[ CTaI[I/II/I BHCOAPCHUA ]

JKCIIEPUMEHTAJIbHAS [IPOBEPKA PELICHUM,
IPUHSTHIX [IPU IPOEKTUPOBAHUU CUCTEMBI, B
YCIIOBUSX €€ ONBITHOW JKCIUTyaTalluu U
YCTPAHEHUE BBISIBJICHHBIX HEJIOCTATKOB;

A 4

OLIeHKa HanOoJIee BaXKHBIX
IKCILIyaTaIMOHHBIX XapaKTePUCTHK CHCTEMBI;

\ 4

II0JIy4YEHHUE MIEPCOHATIOM CUCTEMBI
MPAKTUYECKUX HABBIKOB €€ UCIIOJIb30BaHNS;

A\ 4

nepcaada CHCTEMbI 3aKa34YHKY B
OIIBITHYIO OKCILTyaTalluIo.

\ 4

PI/ICYHOK 3 - OCHOBHBIC BHJ1bI pa60T, BBIIIOJIHACMBIC Ha CTaIUH
«BHCIAPCHUC)

Cmaodusa enedpenusa BKIOYAET B ce0s CIEAYIOIIME 3Talbl: 8800
cucmembul 8 ONLIMHYIO IKCHIYAMAYUI0, ONbIMHAA IKCHIYAMAYUSL CUCTIEMDbL
3aKaz4yuKoM, 6600 CUCMEMbL 8 NPOMBIULIEHHYIO IKCHIYAMAYUTO.

Ecnu 1151 co3panus cUcTeMbl HE00X0oAMMa pa3paboTKa CrielruaaIbHbIX
npuOOPOB, YCTPOMCTB, MAIIUH U T. M., TO CTAAUN BHEAPEHUS €CTECTBEHHO
IPEALIECTBYET CTaAUsI U3TOTOBJICHUS 3TUX MPUOOPOB U YCTPOUCTB. ITO, B
CBOIO OYEpE[lb, BBI3BIBACT IMOABJICHUE OTAOB MCIBITAHUS W CHA4H,
KOMIUIEKCHOU CTBIKOBKH H T. II.

PaccmarpuBass mnpoueaypy MNPOEKTUPOBAHMS C TOYKHM 3pECHUSA
BHYTPEHHETO COJEP KaHUs BBITIOTHSAEMBIX padOT, BBIICISAIOT:

e  3Tan OOLIECUCTEMHOrO MM CUCTEMHOIO MPOEKTUPOBaHUS (€ro
HAa3bIBAIOT TAKXKE ATAIlOM MaKpPOIMPOEKTUPOBAHUS WIIM 3TAllOM BHELIHETO
MPOEKTUPOBAHUA).

®  JTan TEXHUYECKOTO MPOECKTUPOBAHUS (MUKPOIPOEKTUPOBAHHE,
BHYTPEHHEE IPOECKTUPOBAHHUE), KOTOPOE COCTOMT B pa3paboOTKe Bcex



BUJIOB OOECTICYCHUS aBTOMATU3WPOBAHHBIX CHUCTEM: HH(POPMAIIMOHHOTO,
APrOHOMHUYECKOT0, TUHI'BUCTUUECKOTO, MATEMAaTHIECKOTO, MPOTPAMMHOTO
U TEXHUYECKOT0 00eCTeueHUsI.

Paccmotpum oonee noaApoOHO sTan 00IIIeCHCTEMHOTO
IIPOCKTUPOBAHUS C ITUX TTOZUIIHH.

Pazpabomka aemomamu3uposaHHoil cucmemvl HAYUHAEMCA C
OUEHKU U NPOCHO3A COCHMOAHUA 8HEeULHell cPeobl.

1lo0 eHewiHeln cpeooli NOHUMANOM COBOKYNHOCHIL VAPABIAEMbIX
00beKmMO8 U 00beKmMo8 00CAYIHCUBAHUS, A NOO COCMOSHUEM IMOU Cpedbl —
OUHaMUYecKUue Xapakmepucmuku CO80KYNHOCMU YNPABILEMbIX 00beKmMo8
U 00beKmo8 00CaAYIHCUBAHUS UMU Ynpasisiemo2o npoyecca. 110CKOJIbKY
BHEIIIHSS cpejia MOABEPKEHA IBOJIIOIUH, HEOOXO0IUMO IPOTHO3UPOBATH €€
pa3BUTHE HA TIEPUOJ BHEAPECHUS U KU3HEHHOTO IIUKJIa CUCTEMBI.

Hanee mepexomaT K GOPMYJIHUPOBKE IIENeH CO3JaHUS CHUCTEMBI.
ODHOBpEMEHHO C€ OSTUM BBIOMPAIOT W OOOCHOBBIBAIOT KPUTEPUU
() PEKTUBHOCTH M OTPAHUYCHHUS.

Ha ocHoBe mnosyueHHoil wuH(opmanuu paspabaTbiBaeTCi o0Owas
mMamemamuyeckasi mooenv ynpaeinenus. IlocKoybKy, Kak TpaBuUIo,
aBTOMAaTHU3UPOBAHHBIE CUCTEMBI CO3MIAIOTCS JJIsI peaau3aiii J0CTaTOYHO
OOJBIIIOTO dYHCIIa IIeJIe, BO3HUKAET HEOOXOIUMOCTh B pa3paboTke
JaCTHBIX ~ MaTEMaTHMYECKUX  MOJEJeH  yIpaBleHHs] KOHKPETHBIMHU
O00OBEKTaMH.

[Ipu pa3paboTke UYACTHBIX MaTEMAaTHYECKUX MOJCICH JOJIKHBI
COOJIF01aThCSI OCHOBHBIC YCIIOBUS HEPAPXUICCKON JECKOMITO3UITUU:

®  (C02AcCOBAHHOCMb YPOBHEL,

®  NOOYUHEHHOCMb YenesblX (QYHKYUU HU3ULe20 YPOBHS Uele8biM
DYHKYUSAM 8blCULECO YPOBHSL,

®  nepexod pe3yrbmamos peuieHus 3a0ay 6viCuiec0 YpOBHs 8
o2paHuyeHust 0Jisl 3a0ayd HU3Ue20 YPOBHs:.

YacTHple MaTEeMaTHYECKHE MOJICNIA  SIBJSIOTCS OCHOBOM ISt
MOCTPOCHMSI KOHIENITyaIbHON MOJIENH, COJCPKaHHEM KOTOPOW SBIISICTCS
nepeyeHb (PYHKIMI, BBIMOJHIEMBIX aBTOMAaTU3UPOBAHHON CUCTEMOM, U €€
CTPYKTYpa.

Hepapxuueckas 1eKOMIO3UIINUS YaCTHBIX MAaTeMAaTHYECKUX MOJEICH
MO3BOJIICT OMPENEIUTh CTPYKTYPY CHCTEMBI YIPABJICHHS, B KOTOPOH
GYHKIMM YIIPABIICHUS PAcTIPEICIICHBI TI0 YPOBHSM.

10



Takum 00pa3omM, Ha HTOM OJTane MPOU3BOJUTCA OMpEIETICHUE
GyHKIUNA, BBIMOJHSIEMBIX CHUCTEMOW, M pa3pabaThiBacTcsi €€ oOlas
CTPYKTypHas cxema.

OTUM 3aKaHYMBAETCS d3Tal KOHIENTYaJbHOTO MPOCKTUPOBAHUS,
pe3yJibTaThl KOTOPOrO SIBJISIOTCA MCXOJHBIMU JIaHHBIMU JJIsI  3Tana
JIOTUYECKOT0 MPOCKTUPOBAHUS.

B pesynbrate JIOTMYECKOTO MPOEKTUPOBAHUS  OMPEAEISIOTCS:
IepeueHb  3ajay, pealus3yrlux (YHKIMH  yIOpaBiaeHus; rpad
MH(pOPMAaIMOHHO-JIOTUYECKOM B3aMMOCBSI3U MEXY 3a/1a4amu;
COBOKYITHOCTh aJITOPUTMOB, PEAIM3YIOIIMX JaHHbIC 3aJa4l; BPEMEHHBIC
OIICHKH pean3aiiu aJrOpUuTMOB.

3aKITIOYUTENIbHBIM SBISIETCS 9Man @QusuuecKkoco NpoeKmupo8anusl,
Ha KOTOPOM, HUCXOJS M3 pPEe3yJIbTaTOB JIOTMYECKOI0 MPOECKTUPOBAHMS,
HEOOXOIUMO HAUTH:

®  JIOTHYECKYIO CTPYKTYpY W  (PU3HUECKYI0 OpTraHU3aIHI0
nH()OpPMAIIMOHHON 0a3bl; JIOTUYECKUE CXEMbl aJITOPUTMOB M (DU3UYECKYIO
OpraHU3aIMI0 MPOrPAMMHON CUCTEMBI;

®  pachucaHue JBWXEHUs HH(POpMaIMM B Pa3IUYHBIX YacCTAX
CHUCTEMBL.

[IpoexTupoBanne COOCTBEHHO CUCTEMbI B3aUMOICHCTBUS YEJIOBEKA C
TEXHUYECKUMHU CPEJCTBAMH BKJIIOYaeT B ce€0S BCE OMMCAHHBIC BBIIIE
ATalbl, HO MMEET HEKOTOophle OTAWuuA. OHO HAuMHAETCS cpaszy IocCIe
onpeneneHuss (YyHKIUKA aBTOMATU3MPOBAaHHOM cuCTeMbl. Bce 3T0
MHOXECTBO ()YHKIMA HEOOXOAMMO paCHpEeAeIuTh MEXKIYy YEIOBEKOM M
TEXHUYECKUMU CPEJICTBaAMHU.

Hanee mepexomar K 9many  UHIHCEHEPHO-NCUXON02UHECKO20
npoekmuposanus, Ha  KOTOPOM  8blpadamwvléaromcs  mpebosanusl,
npeovsassembie K MexHU4yecKum cpeocmeam unmepgeiica
83AUMOO0CUCBUSL C YUEeMOM NCUXOTIO2ULECKUX CBOUCE Yel0BeKd.

Ha »srane »proHOMHYECKOr0 MPOEKTHUPOBAHUS  BBIOJIHSAIOTCSA
CJIEAYIOIIME OCHOBHBIE paOOTHI:

1. BbIABAeHUE (YHKIHUOHAIBHBIX M HMHGOPMALMOHHBIX CBSI3EH
MEXK]ly OnlepaTopaMu U YPOBHSIMU UEPAPXUUECKON CUCTEMBI YIIPABJICHUS;

2. moapoOHoe omucaHue (QyHKIUMHA omepatopa, CHOCOOOB U
MOCJEAOBATECIBHOCTU PEIICHUs 3aJay, COCTaBJICeHHE TpeOOBaHUU K
CKOPOCTH H TOYHOCTH JICCTBHUM C y4eTOM JAUHAMHYECKHX U
AKCIUTYaTaIlMOHHBIX CBOMCTB yIIPaBISIEMOTO 00BEKTa;
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3. BBIOOp HanOoJsee peCTaBUTEILHON uHpopmaruu,
HEeoOXoauMou  omepaTopy s S(PAGEKTUBHOTO BBIINOJHEHUS CBOHUX
byHKuMi;

4.  coCTaBlieHME€  aJITOPUTMOB  TepepaboTku  HH(popMauu
OTIepaToOpOM;

5. aHajgu3 MOTOKOB CUTHAJIOB IMPHU PA3IMYHBIX PEKHUMaX pabOThI
00BEKTa U COTJIACOBAHME WX WHTEHCUBHOCTH C PEaJbHOM MPOIYCKHOM
CIIOCOOHOCTBIO OTIepaTopa;

6. pacmpeneleHHE CHTHAJOB TI0 HMX BaXXHOCTH, 4YacTOTE
MOSIBJICHUS, TPUHAJICKHOCTH K PAa3IM4YHBIM aBTOHOMHBIM 3JIEMEHTaM
00BEKTA;

7.  BBIOOp MOpsAJKa IMOAAYHM CUTHAJIOB HA CHCTEMY OTOOpaKEHUS
uH(popManuu.

B pesynbmame  pazpabamvleaemcs ~— CMPYKMYpPHASL — cXemd
unmep@eiica 3aumooelcmasus.

[locne »Toro paspabaThiBaeTCs TEXHUYECKOE 3aJlaHME Ha BCE
oOecreunBaromye MoACUCTEMBI KaK BCEH aBTOMATU3UPOBAHHON CHUCTEMBI,
TaK ¥ CHUCTEMBbI B3auMOACHCTBUs. TeXHHUECKOE 3aJaHhe MOXKET OBbITh U
OOIIHM.

Ilo ymeepoxcoeHHOMY mMeXHUYeCKOMY 3a0aHul0 ¢ NpusiledeHuem
COOMBEMCMBYIOWUX CREYUAIUCTIO8 OCYUEeCMBIAemCs NPOEeKMUPOosaHue.

Ha pucynke 4 mnoka3aHbl OCHOBHBIE JTanbl W B3aWMOJCHCTBHE
CHEIIUAJIUCTOB PA3INIHBIX MPOGUIICH.

2. ONPEJEJEHUE IEJEN ®YHKIIMOHUPOBAHUSI
CUCTEMbI

CucteMHBId TOAXOJA TpEANoJiaraeT, 4YTO paspabomka a0001
cucmembvl OOJIHCHA HAYUHAMBCA C ONpeodeleHus yeiu, KOmopou OaHHAS
cucmema 00NHCHA OOCMUSHYMb.

Henp cucrtembl ompeaemsieTcs ¢GakTopaMyd, BHEOIHHUMH 10
OTHOIIEHHUIO K AaHHOU cructeme. OTCIO/Ia ClIenyeT, YTO ONpeIeICHUE TISITH
IpearonaracT MpoBeacHHe 0ojiee OOIMMX HCCICAOBAHUM, CBSI3aHHBIX C
AHAJIIM30M BHEIIIHEW CPEIbL.

['moGanpHast 1€M1b, MOCTABJICHHAS IIepe]] CHCTEMOM, IMOPOXKIAET B
o0IemM ciiydae MHOXKECTBO YaCTHBIX (JIOKaJbHBIX) MENCH, MOCKOIbKY, KakK
MpaBWJIO, TJoOadbHAs IIeJIb HEMOCPEJCTBEHHO HE JOCTIDKHUMA, |
HEO0OXOUMO BBIJICTUTh PSJT TIOJUYMHCHHBIX €M YaCTHBIX IICJICH, JOCTHTasl
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KOTOPBIX MOXKHO TPUUTH M K 3aJaHHOMN oOmiew mnenu. JlokanpHbIE 11€7H,
TaKuM 00pa3oM, BBICTYHAIOT KaK CPEJICTBA JOCTUKEHUS TT1I00aIbHOM 1IEIH.

[Ipoiecc  popmupoBaHUs MHOXKECTBA JIOKAIbHBIX I1I€JIEH HE
dbopmanuzoBadn. OQHOM WM TOW JXK€ TJOOAIBLHOW IIEIM MOTYT OTBEUYaTh
pa3IuyHbIE MHOKECTBAa IOTCHIUAIBHBIX JIOKAJIbHBIX Ienen. [loka He
BbIpa0OTaHa OJHO3HAYHAsi MporpaMma JOCTHKEHHUSI TJaBHOM IeNH, Ha
MHOJKECTBE TMOTEHIMAJIBHBIX JIOKAJIBHBIX LEJIEH JEUCTBYET JIMIIb
OTHOIIEHHUE JIOCTATOYHOCTH, KOT/IAa MOXKHO YTBEPXKJATh, YTO HEKOTOPOE
MOJMHOKECTBO IMEJIEH JIOCTAaTOYHO [ JOCTHXKEHUSI JTaHHOW IIEJIU.
HccnenoBanre MHOXKECTBA MOTEHIMAIBHBIX 1I€JI€H, OTCEUBaHUE U BHIOOD,
MIOCTENICHHOE CY)KEHUE Kpyra pacCMaTpPpUBAEMbIX JOKAJIBHBIX LIEJIEH,
YCTAHOBJICHUE OTHOIICHUN NOPSJAKA MEXKAY Pa3JIUYHBIMHU JIOKAJbHBIMU
HEIIMUA TO3BOJISIET, B KOHIIE KOHIIOB, C(OPMHUPOBATH YMHOPAIOYCHHOE
MHO>KECTBO II€JIEH, OTBEYAIOIIEE BIOJHE OINPEACICHHON IpOorpaMme
JOCTH>KEHUSI TJIABHOM 1IETIH.

IIponiecc ynopsimounMBaHusi MHOKECTBA 1EJIEM — BAKHEWUIIMKA ATall
MPOEKTUPOBAHUSI CUCTEMBI, BO MHOTOM OMNPEACISIONMNA €€ CTPYKTYypy M
00I1I€CUCTEMHBIE XapaKTEPUCTUKHU.

Cucteme MOXeT OBITh 33J1aHO M HECKOJIBKO TJIOO0ANbHBIX Ienei. B
ATOM Cilydyae JOJDKEH OBITh oOmpenesieH (Wid BbIOpaH Ha YypOBHE
MPOEKTUPOBAHUS) HPUHYUN KOMUPOMUCCA.

Lenv 0bycnosnusaem cmpykmypy u nogeoeHue CUcmemul.

Hanmuume nenm — ocCHOBoOMOJAraroIMid MOPUHIMIT HE TOJBKO JJIs
mporecca  MPOEKTUPOBAHUSI  CUCTEMBI, HO W JJ9  KOHTPOJS
(GYHKIIMOHUPOBAHUS ~ CO3/IaHHOM  cucTteMbl. Eciam  cuctema  He
oOecrieynBaeT pealu3alud  3aJaHHOW IeId WJIM  HEJOCTaTOYHO
CBOCBPEMEHHO pEAarupyeT Ha €€ H3MEHEHHE, TO MOXHO CYUTaTh, YTO
CUCTeMa CIPOEKTHpPOBAHA HEYJIAa4yHO, OHa [JOJbKHA ObITh  JIMOO
MOJIEpHU3UPOBAHA, TUOO 3aMEHEHA APYTOM.

Tpeoosanus, npedvasiaemvle K UeaAM:

— 1eJb JOJDKHA ObITh CPOpMyYJIMpOBAaHA TaK, YTOOBI €€ MOYKHO OBLIO
OIICHUTH (3a7aTh) KOJUYECTBEHHO;

— B TIpoIecCe NPOEKTHUPOBAHUA JOJDKEH OBITh MPEayCMOTPEH
HEKOTOPBIN «MEXaHU3M», MO3BOJISIIOIIMNA OLUECHUTh CTENEHb TOCTHUXCHUS
3aJJaHHOM LIETIH.

N3 »TUX ycaoBUH BBITEKAET HEOOXOIUMOCTh KOJIWYECTBEHHOMN
OLICHKH 1I€JIH, JJIs1 YeTO UCTOJIb3YIOTCSI KpUTepUH 3 PEKTUBHOCTH.
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[lens cucTembl oOmpenensieT €€ Ha3HaueHue, CMBICH €€
dbyukimonupoBanus. llenb BbIpakaeT TOUKY 3PEHHUS 3aKa3YMKOB WIIH
MPOEKTUPOBIIUKOB CUCTEMbI Ha TO, JJISI YErO CO3JA€TCSl CUCTEMAa, KaKue
(GyHKIIMHY OHA JTOJKHA BBITIOJIHATD.

B orauuune ot atoro kpurepud A(HPEKTUBHOCTU MO3BOJISIOT
ONPEACIINTh, KOJIUYECTBEHHO XOPOIIO WM IJI0OXO paboTaeT cucrema,
HACKOJIBKO YCIICIIIHO OHA BBIMIOJHSIET CBOU (DYHKIIUH.

Kpumeputi s¢hgpexmusnocmu — xonuuecmeennas oyenka mozo, Kax
pabomaem cucmema.

[IpuMeHHUTENIBHO K  aBTOMATH3UPOBAHHBIM  CHUCTEMaM  BCE
MHONCECMBO KPUMeEPUe8 MOXCHO NoOpa3deiums Ha mpu 001buiue epynnol.

®  uHnmezpanvHble, KOTOPbIE HOCAT OOIIMI XapakTep W AaloT
OLICHKY OT BHEAPEHUS CUCTEMBI 32 BECh IEPUOJ] €€ CITYKOBI.

DT0, KaK MPaBUJI0, KPUTEPUH IKOHOMUUECKON A(DPEKTUBHOCTH;

. oupgepenyuanvuvie, KOTOpbIE HOCAT OoJic€ JIOKAJIbHBIM
XapakTep W IpeJHa3HAYeHbl IS  OIEHKM  PabOTOCIIOCOOHOCTH
aBTOMATHU3UPOBAHHON CHUCTEMBI 3a ONPEACICHHBIA, HO JOCTaTOYHO
OOJIBIIIOW OTPE30K BPEMEHH. ITO TaK HAa3bIBAEMbIE KPUTEPHUHN TEXHUUYECKOMN
3(EeKTUBHOCTH;

®  MmoueuHble, XAPAKTEPUIYIOIIME KAa4eCTBO (DYHKIIMOHUPOBAHUS
CHUCTEMBbI B JTAaHHBIN MOMEHT BPEMEHHU. DTO TaK HAa3bIBAEMbIC OTICPATUBHBIC
KpUTepUH KadecTBa ympaBiieHHs. C HMX TOMOIILI0O BbIPA0ATHIBAIOTCS
pelieHus Mo ONTUMH3AIMK TPOollecca YIpaBICHUS B KaXKAbIA TEKYIIUN
MOMEHT BPEMEHHU.

[Ipumepamu KpuUTEepUEB SKOHOMUYECKON 3GPEKTUBHOCTH MOTYT
OBbITh: CPEIHETOJOBOM HSKOHOMUYECKHMUA JOXOJ 3a CYET BHEIPEHUS
CHUCTEMbI, CyMMapHasi CTOMMOCTh CHCTEMBI, TIEpHUOJ aOCOIIOTHOM
OKYIaeMOCTH CUCTEMBI, CKOPOCTh OKYITa€MOCTH U T. II.

OnepaTUBHBIMH KPUTEPUSIMH KadyecTBa YIPABICHUS MOTYT OBIThH
YUCJIO 3asBOK, IMOCTYIAIOUIUX Ha OOCTY)XMBAaHHE, YHUCIO OOCTY>XEHHBIX
3a51BOK, YHCJIO HEOOCITYKEHHBIX 3asBOK, JJIMHA OYEPEaU U T. II.

B cootBercTBMH € uepapxueu CHUCTEMBI MOXHO IIPEACTABUTH
HEKOTOPYIO Hepapxuto 1ejell u kpurepueB 3QPekTuBHOCTU. Pazodenenue
yeneu no NOHUNCAIOWUMCSL YPOBHAM Ha3zvleaom oepeeom yeei. OqHuM
U3 BO3MOXHBIX METOJIOB IIOCTPOEHHUS JEpeBa ILENel SIBISIETCS METOJ
CIICHAPUEB.
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Cuenapuii mpeacTaBiIsieT co00i KaueCTBEHHOE, CJIOBECHOE OMTUCAHUE
npo6siembl. Ero pekomenayercs pa3ouBaTh Ha TPU YaCTHU:

1) paccMaTpuBaeTCs CIOXKUBIIASCS CUTYAIlUS — ONPeOesioncs
ocpanuyenusl, BIUSAIONINE Ha Pa3BUTHE OpraHU3allii, BO3MOXKHbBIE 00JIaCTH
paclIMpeHUsi aKTUBHOCTH;

2) onpenensaoTCsa MePCHEKTUBBI pa3BUTHUSA, T. €. OyyIIee COCTOSIHUE
paccMaTtpruBaeMoil 00JacTH, KaKMM OHO MPEACTAaBJISETCA B HACTOSAIIEE
BpEMSI;

3) NpPUBOAMTCS OIMCAHUE TOTO, KAKOM MOXKET CTaTh JdaHHAs
OopraHu3aiusi K OINpEAEICHHOMY CPOKY M KaKUMHU CIIOCOOaMU MOXKHO
ATOr0 JOCTUTHYTh.

Hcxons u3 cuenapusi, 1EPEBO LEIEH CTPOST MOATAITHO, CBEPXY BHU3,
YpOBEHb 3a yYpPOBHEM Ha JIOTMUECKON OCHOBE TakuM 0Opa3om, 4TOObI
MEPONPUATHS, IPOBOAUMMBIE I PEUIEHUS 3aJa4 HUKECIEIYIOILIETO
YPOBHs, 00eCTeUnBaIN TOCTHKEHUE 11€JIEN BBIIIECTOAIIETO. AHAJIOTUYHO
MOKET OBITh TOCTPOCHO JEPEBO KPUTEPHUEB.

OIHO W3 JOCTOMHCTB J€peBa ILEJe — BO3MOXHOCTH IOJTYyYEHHUS
MyTEM OKCIEPTHBIX OIEHOK KOAI(P(UIIMEHTOB OTHOCHUTEIBHO BaXKHOCTH
LEJIEd U MEPOIPUATUM, HANPABICHHBIX HAa UX NOCTHXKeHHE. g 3toro
Kaxa0i u3 K chopMyTUpOBaHHBIX IICJICH BBICIICTO YPOBHS IMPHUCBAMBACTCS
HEKOTOPBIN BECOBON KOA(PHUITUECHT Q- 1 OHOPOAHOCTH PE3yJbTATOB

BBOIAT HOpMaﬂI/I3y10H_[ee YCHOBI/IG:
K
Z ag =1.
g=1

3aTeM pacCMaTpPUBAIOT BHUABI MEPOIPHUATHN, HANPABICHHBIX Ha
NOCTMXKEHHE  ATUX  I1eJed, ¢  yCTAHABIMBAIOT  KOA(PPUIIMEHTHI
Sj OTHOCUTENLHONW BAXKHOCTH | -TO MEPONPHUATHS JUISL JOCTHXKEHUS (-

e, TPUYEM
n

j=1

r7€ N — KOJIUYECTBO TUIIOB MEPOIIPUATHH.
KoadduimeHT oTHOCUTENBHOM BaXKHOCTH MEPOTIPUSTHIA

n
r, =Z‘1aqsqj, j=1n.
q:
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Takum o00pa3oM, MOXXHO TIOJIYyYHUTh JIOTUUYECKH OOOCHOBAHHOE
pazzaesneHue oOmiel MmpoOJeMbl BBICOKOTO YPOBHS Ha 0OoJjiee MeENKHUE, U
y4€CTh UX B3aUMOBJIHSTHUE.

3 MPUHOUIIBI CUCTEMHOI'O TPOEKTUPOBAHUSA
3.1 KommiekcHbIi XapakTep npouecca ynpasjienus ACY

B nacrosimee BpeMsi CUCTEMBI aBTOMAaTH3UPOBAHHOTO YITPABJICHUS
(ACY) BHeapsieTcs B OOJBIIMHCTBO cep AeATeIbHOCTH ueioBeka. Ha
JAHHBII MOMEHT CYWIECTBYET MHOKECTBO CPEIACTB, KOTOPHIE MO3BOJSIOT
peanu3oBaTh Bce 3Tanbl peanu3auu ACY, KOTOpbI€ BKIFOYAKOT:

o Coop;

° obpabomka,

J npeobpaszoeanue;,

o nepedaua,

®  XxpamenHue u npeoocmaeéiernue (OTOOpPaKCHHE) JaHHBIX
nepconany ACY;

CToUT OTMETUTBH, YTO OOCITYKUBAIOIIUN TIEPCOHAT 3aHUMAET Ba)KHOE
Mecto B pabore ACY: omepatop 3amaeT KOMaHAbI M CIEAUT 3a HUX
KOPPEKTHBIM BbINIOJHEHUEM. CrtpykTypHas cxema ACY peanbHOro
BPEMEHU IMPUBEAECHA HA PUCYHKE 4.

B cioxubix ACY MOHO BBIJICJIUTh YETHIPE OCHOBHBIX YPOBHSI:

o KOMAaHHbI YPOBEHB;

. OTIEPaTUBHBIN YPOBEHB;

. UCIIOJIHUTENILCKUI YPOBEHB;

. CHUCTEMBI aBTOMATUYECKOTO YIPABICHUS;

VYnpasnenue padotoit cucteMbl ACY MOXKHO pa3OUTh HAa HECKOJIBKO
YPOBHEN

1.  OOBexT (MEeXaHW3M) WU LEJIbIA MPOIIEeCC

2. HabGop patyukoB. JlaHHBIE ¢ HHUX UJAYyT HA CHUCTEMBbI
oTOOpakeHus UHPOPMALIUH, YTO MO3BOJSET BUAETh PEATbHYIO CUTYAIUIO
Ha 00BEKTE- TaK Ha3bIBAEMYIO0 HH(POPMAIMOHHYIO MOJEIb.

3. OcHoBbIBasicb Ha WH()POPMALIMOHHOW MOJEIH Y OIEepaTopoB
BbIpabaThIBaeTCs 00pa3 peaibHOr0 00BEKTA- KOHIIENTYaIbHAS MOJIEIIb

4.  Pemenwue 3a1a4 ynpasieHus. Peanusyercs myTeM BO3AEHCTBUS
OMEepPaTOPOM Ha BJIEMEHTHI YNPABICHUS CUCTEMOM, MO0 HCIOJIb30BAHUEM
CHEIHUATBHBIX KOMaH/I.
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Pucynok 4- CtpykrypHas cxema ACY peallbHOro BpeMeHU

J1j1st TOro 4TOOBI YEIOBEK MOT KOPPEKTHO BBITIOIHATH MOCTABICHHYIO
3aladyy, co3jaeTcs UWH(OpMalMOHHAasT  MOJENb, OCHOBaHHas  Ha
uHpopmanuy, TnodydyaemMo ¢ garuyukoB. Jis  TOHMMaHuUA U
OPUCHTUPOBAHMS B CHUCTEME HEOOXOJMM XOpOIIO MPOTyMaHHBIN
MoJIb30BaTeNbCKU  uHTEpdeic  (uHTepdeiic  B3aUMOJCUCTBUS  C
O00OBEKTOM).

OcHogHvle (hynxkyuu unmepgetica 63aumooeicmeust.

1. mpeoOpa3zoBaHuE TOKa3aTeylel C MJaTYMKOB B HArJISIAHOE
U300paKEeHUE;

2.  pereHepaiusi THGOPMALIMOHHBIX MOJICTICH;
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3. BO3MOXHOCTb YNPABJICHUS YEIOBEKOM C TEXHUYECKUMHU
cpeactBamu ACY;

4.  npeoOpa3zoBaHUE KOMaHJbI ONepaTopa B JAaHHBIC JJII CUCTEMBbI
yIpaBICHUS;

5. Owusmueckas peanusanus MPOTOKOJOB B3aUMOJCHCTBUS  (
COTIOCTABJICHUE TUIIOB JaHHBIX, KOHTPOJIb 32 aBAPUUHBIMH CUTYAIHSIMU);

[IpoTOKOJIBI B3aUMOACHCTBUS MPECTABISIIOT cO00M HAOOp MpaBu,
WHCTPYKIIMHA, CO3MaHHBIX JUII  KOpPpPEeKTHOro  ympasieHus. OnHu
OMPEIETISAIOT CIOCO0 B3aUMOCHCTBHS oreparopa ¢ HHGOPMAIMOHHON
MOJICJIbIO U OpTaHaMH YIPaBIICHHUS CUCTEMOM.

3.2 O0mue TpedboBaHus K nHTepdeiicy B3anMoaeincTBus

CoznaBas kpynHbeie ACY HE0O0XOIMMO JE€TaabHO MPOopadoTaTh BCE
AJIEMEHTHI YIIPABIICHUSI M AJITOPUTMBI JICHCTBUH.

Ha pucynke 5 mnpuBeaeHa kiaccudukanuss  TpeOOBAaHUU IIO
BOCITPOM3BEICHUIO HHPOPMAITMOHHOW MOJIETIH.

©OpMUPOBAHIE
MM

PasmepHocTs
oTobpaxaemon
MHpopMaLum
Cnocob
thopMMpoEaHMA
n3obpaxeHuA
Bug
BOCNPOW3E
n3obpakeHns
AfekBaTHOCTb
V1M
YacToTa
pereHepaLi
LUseTHoCTE
VI
Popma u
KOMMO3KLMA
KM

\

AndasuT
M
Cnocob
thopMMpoBaHMA
3HAKOB
PasHoBHMAHOCTE
WMCNONB3.3MNe-MeHT|
n3obpaxeHuA
KonnyecTeo
LeeTos
Cnocob
thopMupoBaHKA|
ugeTa

Pucynok 5 - Knaccudukanus tpedoBanmii Kk GOpMUPOBAHUIO
MH()OPMALIMOHHBIX MOJIENEN

I'enepupyemvie  uzobpascenus. Jns BU3yalu3allid  CHUCTEMBI
UCTIONB3YIOTCS  M300pakeHus, JU00 cXxeMmaTudeckue OoOO3HAUYCHUS
JIEMEHTOB ~ MeXaHu3ma.  JInsg  OJHOTHUIHBIX,  MEJIKHX,  YacTo
MOBTOPSIIONIUXCS DJIEMEHTOB MPUOPUTETHEH HCIOJIB30BaHUE JIBYMEPHBIX
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N300paKeHUHN T.K. 3TO OoJiee KOMIIAKTHO M uuTaeMo. JIJisi u300paxkeHus
IPOLIECCOB  MOIYyT  ucmoian3oBaThesa — Gif-anumanmm — (IBHOKEHHE
KoHBelepa),3d -u300pakeHus (HAIIOJTHECHUE EMKOCTH).

Ha nmanHbplif MOMEHT HWMEHHO rpaduueckoe B3aUMOJCHCTBHE
YeJIOBEKa M CHUCTEMBl BBIXOJWT Ha TMEpeIHUN IUIaH T.K. OIIEHUBATh
BBIBOJMMOE M300pakeHHE MPOIIIE, YeM Ha0Op TaHHBIX.

OcHoBHBIM TpeOOBaHuEM K aidaBUTy WH(POPMAIMOHHOW MOIEIH
sBiIsieTCSl (yHKIIMOHAIbHAS MOJHOTA. [Ipr 3 TOM HEOOXOIUMO CTPEMHUTHCS
K YMCHBIICHHIO H30BITOYHOCTH, T.K. 3TO CIIOCOOCTBYET YHPOIUIECHUIO
B3aMMO/JICHMCTBHS C allllapaTypou.

4 METOAbI CUCTEMHOTI'O ITPOEKTUPOBAHUASA
4.1 dTanbl NPOEKTHPOBAHUS U OPraHU3ALMH PadoT

Pa3paboTka aBTOMAaTHU3UPOBAHHON CHCTEMbl HAUMHAECTCS C OLICHKH
o0bekTOB. BO BHMMaHwe HaA0 MPUHUMATH Pa3BUTHE 00BEKTa
aBTOMAaTHU3aIlMX Ha TIePHOJ BHEJPESHUS U )KU3HEHHOT'O IIUKJIA CUCTEMBI.

Ha panHbBIi MOMEHT BBIpaOOTaHBI OCHOBHBIE CTaIUM CO3JAHMS
aro0ou cucteMbl ACY:

o TEXHUYECKOE 3aJIaHHC;

o TeXHUYCCKUU MPOECKT;

e  pabouuii MPOEKT;

o BHEJIPCHHUE;

TexHu4Yeckoe 3aJjaHue

Ha craguu co3pganus TexrHuueckoeo 3a0anus BBIACHSAIOT CIEAYIOIINE
STAIIbI:

o M3y4YEHHUE aBTOMATU3UPYEMOIro 00beKTa. AHAIN3 BO3MOKHOCTH
g BHeapenus ACY;

o COCTaBJICHHE TEXHUYECKUX MPEIIOKEHUMN, OIpeIeISIonnuX
JTAITBHEUIINE JEUCTBUS U TTOPSIOK BBITIOJIHEHUS ;

o pa3paboTKa, COIjlacOBaHWE W YTBEPKICHHUE TEXHUYECKOTO
3alaHusl. JTO OCHOBHOM JTOKYMEHT, KOTOPBIA OMHUCHIBAET TPEOOBAaHUS K
CHUCTEME W MPOEKTY, ATAIlbl BHEAPCHUS;

o pa3paboTka 3CKU3HOrO TMpoekTta. CoIepXUT OCHOBHBIC
TEXHUYECKUE pEIICHUs, JaeT IMPEJACTaBICHUE O MPUHIMUIAX PpadOThI
CHUCTEMBI M O€TYIOITUX BO3MOYKHOCTSIX.

Pa3paboTurk Ha JaHHOM JTalle JOJDKEH CAeaTh CleayIolIee:
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1. paspaborarh mepedeHb pabOT MO KaXKIOMY ATaIy
aBTOMaTH3aIUH;

2. pa3paboTaTh METOJ0JOTHYECKOE PYKOBOJCTBO I10 JIaHHBIM
paboTawm;

3.  OpraHu3oBaTh COBMECTHYIO Pa0OTy C 3aKa3UMKOM;

4, cormacoBaTh C 3aKa3uyMKOM TpeOOBaHUS TEXHUYECKOTO
3aJlaHus;

5. pazpaboTaTh M COrJacoBaTh C 3aKa3uMKOM IpaduK CO3TaHUS
CUCTEMBI;

6. paspaboTaTh, COTJIACOBATH U YTBEPAUTH OCHOBHbBIC IOKYMEHTHI:
TEXHUYIECKOE MPEIOKEHNE, TEXHUYECKOE 3aJaHUE, ICKU3HBIN MPOESKT.

TexHUYECKUH MPOEKT

TexHudeckuii TPOEKT OCHOBBIBACTCS HA paHee YTBEPKICHHOM
TEXHUYECKOM 3aJaHuu. [ 1asHas yeib 0aHHO20 3Mana — 3mo onpeoeieHue
OCHOBHBIX ~ MEXHUYECKUX  peuleHutl,  Komopwvle  0adym  NoJHOe
npedcmaeienue o peaiuzyemoll cucmeme.

DTO TO3BOJIAET TIOHATh, COOTBETCTBYET JIM JIaHHAs CHCTEMa
TEXHUYECKOMY 3aJIaHHIO.

B TexHMYeCKOM MPOEKTE OMPENeNIOTCS ONTUMAJbHBIC BapHaHTHI
pelIeHuUs MMOCTaBIICHHBIX 3a]1a4.

JlaHHBIN STanm 3aKaHYMBAECTCS PACCMOTPEHHUEM M YTBEPIKICHHUEM
TEXHUYECKOTO MPOEKTA 3aKa3UHUKOM.

Pa0oumii npoexkT

[lenr maHHOTO ATama — ymouHeHue, OemMAIU3AyUs U YACMUYHAS
NPAKmMuyeckas peanrusayuss OCHOBHbIX MEXHUYECKUX peuleHull, NPUHAMBbIX
Ha cmaouu MmexHu4ecKko20 NPoeKmupOoB8aHusl.

Ha »stom »srame co3maeTcss Bcsi pabouas JOKyMEHTAmus, Ioaodop
000pyI0BaHMS, MPOU3BOAUTCS €r0 UCTIBITAHUS, OTIAIKA.

Pa3zpabareiBatorcs paboure mporpaMMebl, CO3TAF0TCS HHCTPYKIIUH 110
X ucronb3oBaHuio. [Ipu 3TOM 00s3aTeIBHBIM  SBJSETCS CO3JdaHUE
TOJDKHOCTHBIX MHCTPYKITH TIEPCOHAITY.

Bueapenue

Cranust BHEPEHUS COACPIKUT CIACAYIOITUE ITAIIBI;

o IIPOBEPKA JKCIEPUMEHTAIBHBIM MYyTEM PEIIEHUM, IPUHATHIX
IMpHu IMMPOCKTUPOBAHUU CUCTCMBI. 9KCHJIyaTa]_II/I${, BBIABJICHUC U YCTPAHCHUC
OITNOOK/HEJOCTATKOB;
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J OIlCHKa HamOoJiee Ba)KHBIX HKCIUTYaTAIlMOHHBIX XapPAKTEPUCTUK
CUCTEMBI;

. oOyueHHe nepcoHaia UCIOIb30BaHUIO JJAHHOU CUCTEMBI;

®  [iepelladya CHCTEMBI 3aKa3YMKY B OMBITHYIO AKCIUTyaTallUIo;

CrnenyeT OTMETUTh, YTO €CIU JJIsI CO3JaHusl CUCTEMbl HEOOXOIUMO
CO3/IaHME WU pa3paboTKa KaKUX-JIMOO YCTPOMCTB, TO CTAJIWU BHEIPECHUS
MPEIIECTBYET CTaaus W3TOTOBJICHUS JIAHHOTO  OOOpPYJOBAaHUSI.
PasymeeTcs, ganee ciieryeT mpoiecchl UCTBITaHUs 00pa3iia U BHEAPECHHUS.

4.2 Y4deT 4ejioBe4ecKOro (pakropa npu npoeKTUPOBAHUNI
nporpaMmmMHoro odecrneuenuss ACY

[Ipu paszpadbotke ACY HEOOXOAUMO YUYHUTHIBATH YEJIOBEUECKHE
daktopel. IloaToMy, mepen co3maHHEeM MIPOTrPaMMHOIO OOECIEeUCHUS
HE0OXO0MMO 3HAaTh OCHOBHBIC ITPUHIIMITHI.

Ilpunyun munumanbnoz2o padouezo ycunus

JlaHHBIN TPUHITUTT MOKHO pa3OUTh Ha IBE YaCTH:

®  MUHUMU3ZAYUS 3AMPAm pecypcos cO CMOPOHbl pa3pabomuuxa
110;

®  MUHUMU3ZAYUS OEUCMBUL NOJIb308AMEII.

OnepaTop JOKEH BBINOJHATH TOJBKO HEOOXOAUMYyIO0 paboTy,
KOTOpasi He MOXET ObITh BHITIOJIHEHA cucTeMoil. Heo0XoIMMo UCKITIOUNTh
MOBTOPHBIC BBOJIBI OMHOW M TOM ke WHMOpMANMK U AyOIUpOBaHUE
(GyHKIUH.

Jns ynpouieHusi paOOThl oreparopa HEOOXOAMMO MPETOCTaBUTH
HanOoJiee YETKYI0 U TOJHYI0 HHCTPYKIUI0. MHCTpYKIUS TOKHA OBITH
YETKO CTPYKTYpUpPOBaHa, sl OOJErYeHusl YCBOCHUST HH(pOpMaIni.

Ilpunyun maxcumanbHo20 63aUMONOHUMAHUSA

CucteMa noJpDKHa moMoraTh omepartopy. He momkHO OBITH TOMCKa
uHpOpMaMM WA TEePEONpeCICHUs] BblAaBaeMol HHQpOpMAIUU. ITO
CYIIIECTBEHHO CHUKAET HArPy3Ky Ha YEJIOBEKa.

Ipunyun munumanbHo20 paccmpoiicmea uenoeexa-onepamopa

ITon paccTporCTBOM NOAPA3YMEBACTCS MOMEHTHI, CBSI3aHHBIE C
CHUCTEMOM: OOHapyKE€HHE OIIMOOK, IOSBJICHHE aBapUUHBIX COCTOSHHH,
MPEIATCTBYS B PELICHUHN IIOCTABIIEHHOW 3a/1a4uH.

Yto0bl MUHUMHU3UPOBATh TAHHBIC CUTYaIlUd OT CUCTEMBI TpeOyeTCs
YETKOE€ U ObICTpoe cooOIeHue o0 aBapuu U MECTE €€ BO3HUKHOBEHMSI.

21



JlaHHble CcOOOIIEHUs JOJDKHBI cpazy OpocaTbes B riaza. Heobxomumo
npopaboTaTh BapuUaHT PELICHHUS JaHHBIX MOpoOJeM, IMyTeM BO3BpaTa
CUCTEMbl B U3HAYAJILHOE COCTOSTHUE.

Bo Bpems paboTbl cucTemMa OOKHA HMMETh OOpaTHYIO CBSA3b C
YCTPOMCTBAMHU M AHAIM3UPOBATH JIAHHBIC, MPEAYyNpPexaas O BO3MOXKHOMN
aBapUHOMN CUTYaLUU.

Ilpunyun yuema npogeccuonanbHblx HABLIKOS OnepPamopa

[Tpu pabote ¢ cucremamu ACY Heo0X0AMMO, YTOOBI OllepaTop 3HaJ
CIIOCOOBI yNpPaBJICHUS CUCTEMOM M CIOCOOBI pa3pelieHus] aBapUHHbBIX
cuTyanui. J{Js 3Toro mpoBOAMTCSA OOyUEHHE OIEepPaTOpOB U CO3HAIOTCS
WHCTPYKUMH. Jlanuvii npunyun eecbma 6axceH, T.K. OT ICUCTBUU
oriepaTopa B aBApUITHBIX CUTYyaIUIX MOXKET 3aBUCETh OUYCHb MHOTOE.

Ilpunyun maxcumanbHo20 KOHMPOJIA CO CMOPOHBL OnEPamopa

B nanHOM npuHIUIIE NPEIBIBISIOTCA ONpeIeICHHbIE TPeOOBaHUS K
JICMICTBUIO OIleparopa:

° Onepatop  JOMKEH  UMETh  BO3MOXHOCTh  H3MEHUTH
04epPEeIHOCTh 00PAOOTKH, BHITIOIHIEMOM CUCTEMOM

° Onepatop MOJKEH KOHTPOJUPOBATH TMOPSAJOK BBIMOJHEHUS
omepaiuii B T€X MECTax CUCTEMBI, TJI€ MPOrPpaMMHO 3TO HE YKa3aHo.

5. DPAKTOPHBINH AHAJIN3 KAK METOJI HAYYHOI'O
INHO3HAHUA

SBneHns ©  OpoUECCHl, UW3y4YyaeMble B IIPOLIECCE HAYYHOU
JESITEIbHOCTH, HAXOASATCS BO B3AaMMOCBSI3U U 3aBUCAT Jpyr OT Apyra. OHu
MOTYT OBITh CBSI3aHbI MEXIYy COOOW Kak HEMOCPEACTBEHHO, TaK U
KOCBEHHO. TakuMm o00pa3oM, BaXKHBIM BOIIPOCOM, BO3HUKAIOIIUM B
MPOLIECCE MCCIIEAOBAHUM, SIBJISICTCA HU3YUYCHUE ATHUX B3aUMOCBA3EM U UX
BIIUSIHUE JIPYT Ha JApyra.

MO>XHO TIPOU3BECTH KOJIUYECTBEHHOE UCCIE008AHU SMUX CEA3€l U
Ux enusAHUe Opye Ha Opyea C UCHOTb30BAHUEM (DAKMOPHO20 AHAIU3A.

Daxkmopuvlii ananu3 — pasgeil MHOIOMEPHOIO CTaTUCTUYECKOIO
aHajau3a, KOTOPbId 0OBbEAUHAECT METO/IbI OIIEHKU Pa3MEPHOCTH MHOXECTBA
HAOJTIOMaeMbIX  MEPEMEHHBIX  TOCPEJACTBOM  KOPPEISIIIUOHHBIX U
KOBApUALIMOHHBIX  Marpull. DakTOpHBIM  aHAIU3  OTHOCUTCI K
TEOPETUUECKUM METOAAM MTO3HAHUS.

@DaKkTOpHBIM AHAIU3 TPUMEHSAECTCS B XUMHH, MOJICIUPOBAHUH,
CXEMOTEXHUKE U B IPYTUX O00JACTSIX HAYKU U TEXHUKH.
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Hcnons3oBanue (pakTOPHOTO aHAIM3a, KaK TEOPETHYECKOr0 METOAa
HAay4YHOTO IMO3HAHUS TTO3BOJISIET pelIaTh JBE 3aJaUu:

— omMcaTh MPEIAMET H3YyYEHUsS C TOMOIIBI0 MaTeMaTUYECKOIO
amnrapara KOMIIAKTHO U BCECTOPOHHE;

— MPOU3BECTU IUIAHUPOBAHUE IKCIEPUMEHTA ISl MOJTBEPKACHUS
TEOPUU Ha MPAKTHUKE.

e npumeHeHust GPaKTOPHOIO0 AaHAIM3A

[IpumeHneHne pakTOPHOrO aHaIK3a MPECAEAYET CIASAYIONINUE LSIH:

— OIPEHNEIICHUE B3aUMOCBS3CH MEXKIAY MEPEMEHHBIMU UM UX
KJIacCU(DUKAITHS;

— COKpAalICHUE YHUCJIa IEPEMEHHBIX.

st mpoBeneHust (PaKTOPHOTO aHajdW3a W JOCTHDKCHHUS BBIIIE
YKa3aHHBIX 1EJIEM BO3MOXHO NMPUMEHEHUE METOAA TJIAaBHBIX KOMIIOHEHT,
KOTOPBIN BBISABIACT HanbOojiee MHPOpMaTUBHBIE (DAKTOPHI U OMpPEACseT
dbakTopHyl0O MOAENb. JIOCTOMHCTBOM JaHHOTO METOJa SBISETCS €ro
MaTteMaTuyeckas 000CHOBAaHHOCTb.

@DakTOpHBIA aHAIN3 TMO3BOJSIET OTPAHUYMUTHCS TOJBKO Haubosee
nH()OpMaTUBHBIMU (PaKTOpaMU M HCKIIOYHUTH U3 PACCMOTPEHHUS MEHEe
nH(pOpMaTUBHBIC, UTO YIIPOIIAET HHTEPIPETAIUIO PE3YJIHTATOB.

Tunel pakTopHOro anaau3a

Cy1ecTBytoiue TUIbI (haKTOPHOTO aHAJIN3A:

1. JleTepMUHUPOBAHHBIM - PE3YJbTAT MPEACTABIACTCS B BHJC
anreOpandeckoro BeIpaxeHus (akToOpoOB.

2.  KoppensimoHHbIN - TPUMEHSIETCS TP HCCIEAOBAHUM CBSI3EH
MEXIy pe3yJbTaToM U (akTopamMu, €ciIu 3aBUCUMOCTU SIBJISETCS
HETIOJTHOW UJIM BEPOSITHOCTHOM.

3.  JlemyKTuUBHBIN - UCCIEOBAaHUE BEACTCS OT YACTHBIX (PAaKTOpPOB
K 0011IeMy.

4.  HMHAYKTUBHBIM - UCCIIENOBAHUE BEACTCS OT 00IIero (akropa K
YaCTHBIM.

5.  OpmHocTyneHYaTbhlii - HCHOJB3YETCSd I HCCIEI0BaHUS
(akTOpPOB TOJILKO OAHOM CTyHeHU O0e3 UX JCKOMIO3WUIIMU Ha COCTABHBIC
YJaCTH.

6. MHoroctyneH4yaTblii - TPOBOJIUTCS JACKOMIIO3UIIMS (HaKTOPOB
Ha COCTAaBHBIE DJJEMEHThl C 1ENbI0 HW3YyYEHUS UX TMOBEJCHHUS.
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Jexommosuius ¢hakTOpOB MOXKET OBITH IPOJAOJDKEHA U Jajbiie. B maHHOM
CiIy4dae u3ydaeTrcs BIUsSHUE (PaKTOPOB Pa3IUYHBIX CTYIICHEH.

/. Craruueckul - TPUMEHSETCS TMPU HU3YUYCHUU BIUSIHUSA
(bakTOpOB Ha Pe3yIbTATUBHBIC MMOKA3aTEIN Ha COOTBETCTBYIONIYIO AATy.

8. JuHamuueckuidi -  TpeACTaBIsAeT  COOOM  METOAUKY
UCCIICIOBAHUS PUUYUHHO-CJICJICTBEHHBIX CBSI3€H B IMHAMUKE.

9.  PerpocneKkTUBHBIN - U3y4yaeT  INPUYUHBI  [PUPOCTA
pe3yJIbTAaTUBHBIX MOKa3aTeNeH 3a MPOILIbIE TEPUOIBI.

10. IlepcrnekTuBHBIA - HUccleayeT ToBeacHUe (GHakTOpoB U

pe3yJIbTaTUBHBIX MMOKA3aTENEN B IEPCIEKTUBE.
11. Pa3BenouHbIN - MPUMEHSETCS JJIsl MPOBEPKU TUIIOTE3 O YKCIIE
(haKTOpOB.

IIpakTHKa npuMeHeHUs (PAKTOPHOI0 AHAJIU3A

[IpakTueckoe npuMeHEHUE (AKTOPHOIO aHaIM3a HAYMHAETCS C
MTPOBEPKH YCIIOBUU:

1)  Bce NpU3HAKH JOKHBI OBITh KOJIUYECTBCHHBIMH,

2)  YHCJIO0 NMPU3HAKOB JOJKHO MPEBOCXOIUTH YHCIIO TICPEMECHHBIX B
nBa u 6ojee pas,

3) nOpu3HAKH JOJIKHBI OBITH OJHOPOJHBIMHU,

4)  CUMMETPHUYHOE PaCHpe/IeICHIE IIEPEMCHHBIX,

5)  mepeMEHHBIC TOJDKHBI KOPPEIUPOBATh APYT C IPYTOM.

Mogens pakTopoB co3gaercs B mpoliecce MpuMeHeHUs (PaKTOPHOTO
aHanu3a TakuM o0pa3oM, 4YTO B (DaKTOpbl OOBEAUHAIOTCS CHUIBHO
KOppeUpyIoIue Mexay coOoi nmepemeHHbie. [locne BhIOTHEHUST 3TOM
MPOIEYPhl KOPPENAIUs NTepeMEHHBIX BHYTpHU (pakTopoB Bo3zpacTteT. OHa
TaK € MO3BOJISIETCS BBIJICJIUTH CKPBITHIE IEPEMEHHBIE.

JTanbl NPUMeHEeHUs (PAKTOPHOI0 AHAIN3A

DakTOpHBIN aHAIN3 MPOBOJIUTHCS B MATh ITAIOB:

1)  ot6op dakTopos,

2)  KjaccU(UKAIMI M CHCTeMaTH3aius (akTopoB,

3) MoIeIMpOBaHME CBSA3CH MEXKIY pe3yibTaTaMH M (PaKTOpaMH,

4)  BBISBJICHUE CTCTICHU BIHMSIHUS ()AaKTOPOB HA PE3YIIbTATHI,

5)  mnpakTHYeCKOe MCIONIb30BaHuEe (PaKTOPHOM MOJICIIH.

Paznuuarot METO/IbI JETEPMUHUPOBAHHOTO U

KOPPEISILIMOHHOTO (PAaKTOPHOTO aHaldu3a MO XapakTepy B3aUMOCBSI3U
MEXTy MEX]y TIepEeMEHHBIMU.
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Metoabl 1eTepMUHUPOBAHHOTO (PAKTOPHOTO aHAIU3A:

1)  Meroj LEMHBIX IMOJCTaHOBOK,

2)  Meron aOCOIIOTHBIX PA3HHII,

3)  MeToJ OTHOCUTCIIbHBIX €IMHHII,

4)  wHTETpaJIbHBIA METO/,

5) morapuMHUECKHI METO/I.

JleTepMUHUPOBAaHHBIN (dbakTOpHBII aHaJIU3 IIPEICTaBISAET
3aBUCUMOCTh MEXKY pe3yJibTaTaMu U pakTopamMu B BUE (QYHKIIUH.

JlanHbIl BUJT (paKTOPHOTO aHaAIM3a HauOoJIee 4acTO MPUMEHSIETCS B
BUJIy CBOEU MPOCTOTHI, MO0 CPABHEHUIO C KOPPEIALHOHHBIM (PAKTOPHBIM
aHaJM30M, TO3BOJIIET OCO3HATHh JICUCTBUSI OCHOBHBIX (DaKTOPOB
KOHKPETHOT'O MPOIECcCa U SBJICHHUS.

Koppemsiiimonusiii  ¢akTOpHBII  aHaIUM3 — 3TO  METOJUKA
uccienoBaHus (akTOpPOB, CBA3b KOTOPBIX C pe3yjibTaTaMH SIBJISETCS
HETOJHONW U BEpPOSTHOCTHOM. [lpu KoppensaiuoHHON CBA3U (HAKTOPOB C
pe3yabTaTOM HW3MEHEHHME 3HAYCHMs TIEPEMEHHBIX OyJeT BBI3bIBATH
W3MEHEHHE Pe3yIbTaTa B 3aBUCUMOCTH OT codeTaHusi (haKkTOPOB.

TpeOoBanusi, npeabsaBIsieMbie K (paKkTOPpaM

K ¢akropam nmpuMeHSIOTCS Cleayrone TpeOOBaHuS:

1)  daxTophl TOJKHBI OBITH YIIPABISIEMBIMHU,

2)  (akTOpHI JOJDKEH UMETh ONIEPALIMOHHOE ONpec/iCHUE,

3) dakTtopsl JOKHBI HEIOCPEJICTBEHHO BO3JICHCTBOBAThH Ha
00BEKT,

4)  bakTOpBI JOKHBI OBITH COBMECTHMBI,

5)  dakTopsl JOKHBI OBITH HE3aBUCHUMBI,

6) dakTopel JOJDKHBI CYIIIECTBOBAaTH HAa BCEM IPOTSIKCHUU
IKCIIEPUMEHTA.

OcHoBHOe TpeOoBaHUe, TMpeabsBIgeMoe K (akropam — 3TO
ynpasisgemocms. ITO 3HAYUT, YTO B TECUCHHE BCETO ONBITA JOJDKHA OBITh
BO3MOKHOCTb TMOJJIEP)KUBATh 3HaueHHWE (akTopa TMOCTOSHHBIM WJIU
U3MEHSTD €0, TO €CTh BCE YPOBHHU (haKTOPOB JOJKHBI MMOAYHHATHCS BOJIU
IKCIIEpUMEHTATOPA.

Tak e HeoOXOAMMO YyKa3aTh IOCIEI0BATEIbHOCTh JIEUCTBUM, C
ITOMOIIIBI0 KOTOPBIX YCTAHABIMBAIOTCS KOHKPETHBIC 3HAYCHHS (paKTopa.
Takoe onpenenenue pakrtopa Ha3bIBACTCS onepayuoHubiM. OnepayuoHtnoe
onpeoeneHue gakmopa obecneuusaem 00HO3HaAUHOe e2o nonumarue. C
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ONepayUOHHbIM ONpedesieHUeM C813aHbl MOUYHOCMb €20 (PUKCUPOBAHUS U
DpasmepHoCmb.

®akTopbl JOJKHBI OBITH HEMOCPEICTBEHHBIMH BO3JCHCTBHUS Ha
OOBEKT UCCIEAOBAaHUN U JOJKHBI OBITh 0OHO3HayHbl. (OAHAKO, YacTO Ha
MPAKTUKE BCTPEUYAIOTCS (PAKTOPHI 3aBUCSIIHUE OT APYTUX (HaKTOPOB.

B mponecce mpoBeneHUS SKCIEPUMEHTAa HU3MEHSIOTCS HECKOJIBKO
dbakTOpoB, TMOATOMY HEOOXOAWMO CHOPMYIUpPOBaTh TpeOOBaHMUS,
NPEABSABISIEMbIE K COBOKYNMHOCTH (PAKTOpOB, 3TO, TMPEKIE BCETO
mpebosanue coemecmumocmu. Tpebosanue coemecmumocmu 03Havaem,
Ymo 8ce KOMOUHAYUU haKmopos cyuecmeernsvl U 6e30NAaACHbL.

Tak xe BakHa He3asucumocms Hakmopog, TO €CTb YCTAHOBIICHHE
3Ha4YeHUs QakTopa 0e3 u3MeHeHus IpyTrux GakTopos. [Ipu HecoOM01eHIN
3TOTO YCJIOBHUSI HEBO3MOXHO ITPOBECTH SKCIIEPUMEHT.

KOHTpOJIbeIe 3alaHHUsl U BOIIPOCHI

1. Kakue cmocoObl COCTaBJISIIOT OCHOBY IIOCTPOEHUSI Hay4dHOU
TeopUn?

2. Cdopmymmpyiite TpeOOBaHHS, MPEIBIABISIEMbIE K CO3JaHHUIO
aBTOMATU3UPOBAHHBIX CUCTEM yIPaBJICHHUS.

3. Kakue  TpeOoBaHMs, TPEABABISIOTCA K  HHXEHEPHO-
MICUXOJOTHYECKOMY TpoekThpoBanuio? 4. Urto sBisieTcss OCHOBOU
MOCTPOEHHUSI JIt0O0i Teopun?

5. Kakue cnocoObl MOCTPOSHUSI HAYYHBIX TEOPUM CYIIECTBYIOT?

6. ChopmynupyiTe OCHOBHOE COJEpKAHWE ITAIMOB TEXHUYECKOTO
3aJIaHusl.

7. Ilepeuncnure, Kakue 3Tanbl COAEPKUT npouecc BHeapeHus ACY.

8. Kakue ¢opMbI jiekaT B OCHOBE Pa3BUTHS TEOPUU?

9. IlocTpoiiTe THOCEOJOTMYECKYIO MOCIEI0BATEIbHOCTh Pa3BUTHUSA
HAay4YHOT'O 3HAHMS.

10. CdopmynupyiiTe, Kakyl0o poOJb OSKCIEPUMEHT HUMEeT B
dbopMUpPOBAHUY HAYYHOT'O 3HAHUS?

11. ChopmynupyiiTe 0COOCHHOCTH IMIIUPUIECKOTO UCCIIETOBAHUSI.

12. Kakume pabOOThl BBIMOJHSIOTCS Ha 3Tale SProOHOMHYECKOTO
MPOEKTUPOBAHUS ?

13. Kakoe 3HaueHME UMEET TEOPUS B MPOLIECCE HAYUHOTO MO3HAHUSA?

14. Kakne TUIIBI HAYy4YHOTO 3HAHUS BbI 3HACTE?
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15. Kak ocymectBisieTcs (QopMuUpoBaHHE METOJOB HAYYHOTO
VCCIICTIOBAHUSA?

16. Kakue moaenu ucciaeoBaHus Bbl 3HAETE?

17. ChopmynupyiTe NPpUHIUIBI CUCTEMHOTO TIpoekTupoBanus ACY.
18. Kakast undopmariysi MOXXET OBITh U3BJICUEHA U3 IKCTIEPUMEHTA?

19. B dyem coCTOMT KOMIUIEKCHAsI XapaKTEpPUCTHUKA IIpolecca
ynpasieaust ACY?

20. Kakue criocoObl CyIIECTBYIOT JJIs IOCTPOCHUS HAYYHBIX TEOPUii?

21. Yto takoe pakTopHbIN aHATU3?

22. Kakue 3a1aud MOXHO pelllaTh, UCTIONAB3Ys (PaKTOPHBIN aHATN3?

23. ChopMyaupyiiTe OCHOBHBIC (DOPMbI MBIIIICHHUS.

24 .Kakue TpeOoBaHus, MPEIBABIAIOTCS K hakTopam?

25.000cHyTeil aTambl TpoBeAeHUs (aKTOpHOro aHaidu3a. B dewm
CMBICJI KaXKJI0T0 U3 HUX?
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