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HOACHUTEJIBHASA 3AITUCKA

VYyeOno-meroanueckuii komrieke (YMK) npeacrapisier co0oif COBOKYMHOCTh
yu4eOHO-METO/IMYECKUX MAaTepuajoB, HEOOXOAUMBIX W  JOCTATOYHBIX  JUIA
OpraHM3aluy ydeOHOro mpouecca Mo JuciuiuinHe «CHCTEMHBI aHauu3 Hu
MOJeTMpOoBaHUEe HWH(POPMAIMOHHBIX mporieccoBy. YMK mnpenHasHaueH s
¢ PekTHBHOTO 0OCBOCHUS cTyJeHTaMu criennaibHocTH 1-21 04 01 Kynbryposorus
(mo HampapieHUsIM) HanpapieHus crennanbHocT 1-21 04 01-02 Kynbryposorus
(mpuknannas) cnenuanuzauuu 1-21 04 01-02 04 UndopmannoHHbIe CUCTEMBI B
KyJIbType Y4eOHOro Marepuana, BXOJIIEr0 B OCHOBHYK 00pa30BaTENIbHYIO
IporpaMMy, COCTaBJI€H Ha OCHOBE HAYYHOI'O OMBITA MO pa3paboTKe TaKoro pojaa
nokyMmeHTtaruu. Jlng 3¢G@deKTUBHOrO mpenocTaBleHUs Y4YeOHOro marepuana
BBITNIOJIHEHA €r0 CUCTeMaTH3allus B yIOOHOW U MpUEeMIIEMON Jisl yCBOeHUsl popme
B COOTBETCTBMM C Yy4ueOHOW mporpamMmoil M o0Opa3oBaTeNbHBIM CTaHAAPTOM
HNOJArOTOBKA  CHEHUAIUCTOB MO  WHPOPMALMOHHO-KYJIBTYPOJIOTHUYECKOMY
npouIIIo.

W3nanue pemaet 3a1ady KOMIUIEKCHOTO y4e€OHO-METOIUYECKOro 0OecreyeHus
00pa3oBaTesbHOIO MpoIiecca B COOTBETCTBUH C MPUHLUIIAMHA U 3aKOHOMEPHOCTSIMU
oOyueHus1, CO37aHusI HEOOXOUMBIX YCIOBUHM JIJIsl O0Jiee KaueCTBEHHOTO YCBOCHUS
coJlep KaHusl JUCUUIUIMHBI, peajn3aliy 1ejieid 00ydeHusl, BOCIUTAHUS U Pa3BUTHUS
CTYJE€HTOB, AaKTUBM3allUU HUX Yy4eOHO-MO3HABATEIbHOM  NESITEIbHOCTH U
yIpaBJIEHUS €1o.

Y4yeOHO-MeTOANUECKUI KOMIUJIEKC HarpaBjieH Ha 3(QGEKTHUBHOE IOCTHUKEHHUE
Henu JUCHUIUTMHBL «CHUCTEMHBIA aHANIU3 U MOJAETUpPOBaHME HH(POPMAIIMOHHBIX
IPOLIECCOB», KOTOpas HampaBieHa Ha OOy4YeHHE CTYIEHTOB TEOPETHUYECKUM
OCHOBAM M METOJIaM CHUCTEMHOTO aHallhu3a, HEOOXOAMMBIM ISl PEIICHHs 3aaad
CO3/1aHHUS U UCMOJIb30BaHUS HH(POPMAIIMOHHBIX PECYPCOB B c(hepe KyIbTYPHI.

Ilenpto mpenopaBaHusi Y4eOHOM JAMCLMIUIMHBI SIBJISIETCS IPUOOpETEHHE
MEHEKEpaMH  KyJIbTypbl HEOOXOAMMOIO YpPOBHS KOMIIETEHTHOCTH B 00JacTu

yrpaBiieHus] ”HHOPMAIIMOHHBIMU CUCTEMAMU U pecypcamMu B chepe KyIbTyphl.



2 TEOPETUYECKHWM PA3JIEJI

2.1 TemaTHKa JeKIMOHHBIX 3aHATHI
20 yacoB

Tema 1. MecTO U poJib TEOPHUM CHUCTEM B CHCTEME HAYYHBIX 3HAHMU

Jlexuus 1 (2 yaca).

Tema 2. Cucrema. CemaHTHYECKOE 10JI€ CHCTEMBbI

Jlexuus 2 (2 yaca).

Tema 3 Knaccugukanus cucrem

Jlekrus 3 (2 yaca).

Tema 4. O0mas Teopusi cucTeM

Jlexmus 4 (2 gaca).

Tema 5. Cucremublii moaxoa. CucTeMHbIE HCCIET0BAHUS

Jleknus 5 (2 yaca).

Tema 6. CucremMHasi HH:KEHepPUs

Jleknus 6 (2 yaca).

Tema 7. CucremHoCcTb. MUPOBO33pEHYECKHI ACTIEKT CHUCTEMHOCTH

Jlexmus 7 (2 yaca).

Tema 8. Moaenn u MoieTMPpOBaHNE CHCTEM

Jlexius 8 (2 yaca).

Tema 9. Ouenka cji0:kHbIX cucTeM. OCHOBHBbIE THIIBI IIKAJ U3MEPEHUS

Jlexmus 9 (2 yaca).

Tema 10. MeT010710rUsl CHCTEMHOI'0 aHAJIHN3a

Jlexuus 10 (2 gaca).



2.2 Koucnekr JeKkuui
Jlexnus 1
Tema 1. Mecmo u ponv meopuu cucmem 6 cuchneme HaAy4YHbvlX 3HAHUL
OcHogsHble 8ONpOCol
1 MecTo 1 poJib TEOPUHU CUCTEM B CUCTEME HAyUHbBIX 3HAHUM.
2 O6nacTi MPUMEHEHHUSI METOI0B CUCTEMHOI'O aHAJIN3a.
3 MecTo kypca B CHCTEME CEeIMATbHOCTEHN, CIIeIIUaTN3allnN.

4 Ilenu u 33129y JUCITATUIMHEL.

Cucrema U3 Tpeyeckoro si3plka OyKBaJbHO O3HAYAET IIEJIOE, COCTABIEHHOE
u3 yacte. B japyrom 3HaueHUM — TIOPSIIOK, OIpPEEICHHBIN MPaBUIbHBIM
PACIIOJIOKEHUEM YacTed M HX B3aUMOCBS3sIMH. B HacTosiee BpeMsi TEpMHUH
«CUCTEMa» OTHOCHUTCS K Hauboisiee ymoTpeOssieMbIX. DTO OOBSICHAETCS pa3BUTOU
METOJI0JIOTHYECKOM TpaaUuIMel, KOTOpas XapaKTEePU3UPYET CIOKHUBIIUNACS B
TEYECHUE BCEH WHTEIUICKTYaJIbHOWM WCTOPHUU YEIOBEYECTBA, M OCOOCHHO B
MOCJEAHUE NECATUIICTUS, OUYeHb A(PPEKTUBHBIA CTUIL MbIUIeHUs. CUCTEMHOE
MBIIIIJICHUE — OTO MBIILICHUE COBPEMEHHOTO uYesioBeka. Eciu ke oTBeuarth
0000IIIECHHO, TO CHCTEMHBLIA CTWJIb MBIIUICHUSA, WIA CHUCTEMHBIA IOIXOJI
MpeCTaBIsAeT co0o0il cnenuduyeckoe coaepkaHue, aCleKT, MPUHIUI MBIILICHHUS,
Ipyd KOTOPOM KaTEropusi «CHCTEeMay» IMPUMEHSETCI B KadeCTBE METO/a,
WHCTPYMEHTA IMO3HAHUSI.

TepMUH «CUCTEMHBIN OAXO COAEPXKATEIBHO OTPaKaeT rPymniy METOJIOB,
C TIIOMOIIBID KOTOPBIX pEAIbHBIM OOBEKT OIMCHIBACTCS KaK COBOKYITHOCTH
B3aUMOJICHCTBYIOIIUX KOMIIOHEHTOB. OTH METOJbl pPa3BUBAIOTCA B paMKax
OT/ACIBHBIX HAyYHBIX JUCHHUIUIMH W OOIICHAYYHBIX KOHIICIINKM, SBIISIOTCS
Pe3yJIbTaTOM MX MEKIUCIUIIMHAPHOTO CHHTE3A.

Ucnonb3oBaHWe CUCTEMHOIO TOAXOJa B HAyKe CTUMYJIUPYETCS TaKkKe
YCIIEXOM YaCTHBIX CHUCTEMHBIX TEOPHUH B APYTHUX 00JACTAX 3HAHUM, pa3BUTHEM
KHUOCPHETUKU U OOIIECTBEHHBIX HAYK.

Cucremubii moaxoa — 3G HEKTUBHBIN CIOCOO MBICTUTEIBHOM IEATETLHOCTH,



obOecreunBIINN 3HAYUTEIBHBIC OTKPHITHS B HayKe, M300pPETCHHS B TEXHHUKE U
JOCTHXKEHUS B IIPOU3BOACTBE BO BTOPOU MOJIOBUHE XX CT.

DTO mpenonpenenser MNOCTOSIHHOE BHUMAaHME K HEMY CO CTOPOHBI
WHTEIJIEKTYalloB. be3 oBlajeHus 3TUM METOJOM HEBO3MOXHBI TBOpUYECKas
camopeanu3alus UM HOpodecCuoHalbHAs  JIeATeNbHOCTh. Bwmecte ¢ TeM
BO3pacTarolias MmoTpeOHOCTh B CUCTEMHOM MBIILIEHUU TPEOyeT CIEeHUaTbHOTO
W3YYCHUSI B BBICHIMX Y4YEOHBIX 3aBEICHUSIX TUCIUIUINH, CBSI3aHHBIX C TEOpUEH
CHUCTEM U CUCTEMHBIM aHAJIU30M.

be3s cucremHoro momaxoma He OOXOmWUTCA HBIHE HH oOaHA cdepa
BBICOKOTIPO(ECCUOHATLHOM IeITeTbHOCTH.

Oco0eHHO BOCTpeOOBaHbl B HACTOSIIIIEE BPEMSI TEOPHUSI CUCTEM M CUCTEMHBIM
aHajau3 MpU YIOPABICHUHM MPEANPUITUSIMU MU OpPraHU3ALUSMU, MPU PEUICHUU
IIPABOBBIX BOITPOCOB, BOZHUKAKOIINX IPU PEIIEHUH TAKOM 3a/1a4u.

VYrpaBieHue opraHuzaiueil — cliokHas mnpoOjema, TpeOyrolas y4acTus
CIEIUATMCTOB  Pa3MYHbIX  obnactedt 3HaHui. I[lo Mepe  ycClOXHEHUS
MPOU3BOJICTBEHHBIX MPOIIECCOB M PA3BUTUSI HAYKOEMKHUX TEXHOJOTHH MOSBUIUCH
po0IeMBbI ¢ OOJIBINION HAYAIBHOW HEOMPENeIEHHOCTRIO MPOOIeMHOM cuTyanun. B
TaKuX 3ajJadyax BCcE OoJiblliee MECTO CTall 3aHUMaTh COOCTBEHHO IIPOIIECC
MOCTAHOBKHM 3a7a4M, BO3pOCia pOJib JIMIA, MPUHUMAIOLIETO PEIICHUE, POJib
YeJOBEKa KAaK HOCHUTEINS CUCTEMbl LIEHHOCTEH, KPUTEPHUEB MPUHSITHS PELICHUS,
IEJOCTHOTO BocCHpuATHs. HampaBiieHHEe «IPUHITHE PEIICHUN» MOCTaHOBKY
3a/1auy MPU3HAECT PABHOIICHHBIM 3TAroM e€ perieHus. B xone perienus moqo0HbIX
KOMITJIEKCHBIX MPOOJIEM IMIUPOKO MCTIOIB3YIOTCS TIOHATHS «CUCTEMaY, «CUCTEMHBIN
MOAXO», «CUCTEMHBIN aHanu3». Ha ompenenéHHOM cTaauu pa3BUTHUS HAYYHOTO
3HaHUS TEOpHUs cucTeM 0(OPMIIIACh B CAMOCTOSITEIHHYIO HayKy. B

30-e rr. XX B. BO3HHUKJIa Teopusi OTKpBITHIX cucteM JI. ¢pon bepramandwu,
uMeroIasi OoJbIIOe 3HAYeHWEe JUIsl YIPaBIEHUS COIMATbHO-I3KOHOMUYECKUMU
oObekTamMu. BakHbIN BKIJIaJ B CTAHOBJICHUE CHCTEMHBIX MPEICTABICHUI BHEC B
Hauane XX B. A.A. bormaHoB, mpenyioXUBIINKA BCEOOIIYI0 OpraHU3aIMOHHYIO

HayKy — TekTosioruto. Hambosee KOHCTPYKTUBHBIM W3 HAIpPaBICHUN CHCTEMHBIX



UCCIICIOBAaHUM B  HACTOSINEE BpPEMsS  CUMTAETCS  CUCTEMHBIA  aHalu3,
3aHUMAONINICA NPUMEHEHUEM METOJOB U MOJIeJIed TEOpUHU CHUCTEM s
MPAKTUYECKUX €€ MPUIIOKEHUH K 3a7a4aM yIPABICHUS.

Baxxnast QyHKIMs CUCTEMHOTO aHayim3a — paboTa C MEIsIMH, OpTraHU3aIHs
npoiiecca 1eneoOpa3oBaHus, T.e. UCCeloBaHue (DAKTOPOB, BIMSIOUIMX Ha IEJib,
dbopmMyIUpoBaHue, CTPYKTYpHU3AIUs WM JeKOMIIO3ulus oboobimaromeit mnenu. [pu
ATOM pa3paboTKa METOJUKHU U BHIOOP METOJIOB M MIPUEMOB BHITIOTHEHHS €€ 3TaroB
0a3upyIOTCS Ha UCMOJIB30BAHUY MOHATHIA U 3aKOHOMEPHOCTEN TEOPUU CUCTEM.

NHTepec K CHUCTEMHBIM MPEACTABICHUSIM MPOSABISUICS HE TOJIBKO Kak K
ynoOHOMYy 00001IaroIeMy MOHSITHIO, HO U KaK K CPEACTBY MOCTAaHOBKHU 3aJiad C
OOJIBIIION HEONPEACTEHHOCTHIO.

CoBpeMEHHBI CHUCTEMHBIM aHajuu3 SBJSETCS MPUKIATHON  HAYKOM,
HAIICJICHHOW Ha BBISICHEHHWE NPUYHMH PEATIbHBIX CJIOKHOCTEM, BO3HHUKILIHUX IMEPEN
«obmnanareneM npobiemMbDy (0OOBIYHO 3TO KOHKPETHAs OpraHU3alMs, YUPEKIEHUE,
NpEANpUATAE, KOJUIGKTHUB), W Ha BBIPAaOOTKY BapHaHTOB WX YyCTpaHeHHs. B
HauOosiee pa3BUTOM (POpME CUCTEMHBIN aHAIW3 BKJIIOYAET U HEMOCPEJICTBEHHOE,
MPAKTUYECKOE YIyUIIAoIIee BMEIIATEeILCTBO B IPOOIEMHYIO CUTYAIIUIO.

[IpuMmeHeHrne aHATUTUYECKUX Tpoleayp TpeOyeT BBINOJHEHUSI JBYX
ycioBui. Bo-mepBeiX, HEOOXOAMMO, YTOOBI B3aUMOJEHCTBHE MEXKIY YacCTIMHU
JTAHHOTO SIBJICHUSI OTCYTCTBOBAJIO WJM OBbUIO OBl MPEHEOPEKUMO MAJIo IS
HEKOTOPOW MCCIIENOBATENBCKOU LENU. TOJNBKO MPU 3TOM YCIOBHM YaCTH MOMXKHO
peanbHO, JIOTUYECKH WM MAaTeMaTUYECKH «HU3BIEKaThb» M3 I1EJ0ro, a 3aTeM
«cobupatb». Bo-BTOPHIX, OTHOIIECHMS, ONMCHIBAIOIINE TTOBEICHNE YacTeH, TIOTKHbI
ObITh JIUHEWHBIMM. TOJBKO B OSTOM CjIydyae HMEET MECTO OTHOIIEHHUE
CyMMaTHUBHOCTH, T. €. ¢opMa YpaBHEHHS, OIMCHIBAIOIIECTO TOBEJCHHE IIEJIOTO,
TakoBa ke, Kak W ¢dopmMa ypaBHEHUM, OIHUCHIBAIONIMX TIOBEJEHUE YaCTEH;
HaJIO)KEHUE JIPYT Ha Jpyra YacTHBIX MPOIECCOB MO3BOJISIET MOJYUYUTh MPOIECC B
neiaom u T.A. g oOpa3oBaHui, HAa3BIBAEMBIX CHCTEMaMH, T.€. COCTOSIIUX W3
B3aUMOJICMCTBYIOIMX YaCTEH, OTU YCIOBUS HE BBINOJHAKOTCS. [IporoTnnom

OTIMCaHUSI CUCTEM SIBIISIIOTCSI CHCTeMbI qu(PepeHInanbHbIX YpaBHEHUH, B 001IeM



ciy4yae HenuHeWHbIX. CHCTeMy, WM «OPraHW30BaHHYIO CJOKHOCTB», MOKHO
ONnMCcaTh YEpe3 «CUJIbHBIE B3aUMOJCHCTBUS» WM B3aHMMOJEHCTBHS, KOTOPBIE
«HETPUBHAIBHBI», T.€. HEJIMHEHHBI. MeTononoruueckas 3ajadya TEOPUU CHCTEM,
TakKuM 00pa3oM, COCTOUT B pEHICHWUU MPOOJIEM, KOTOphIE HOCIT Ooyiee OOmuii
XapakTep, 4YeM AaHAJIMTUYECKHU-CYMMAaTHBHBIE IIPOOJIEMBI KJIACCHUECKON HAyKH.
CylecTBYIOT pa3InyHble OIX0/bI K TAKUM IIPOOJIEMaM.

«Knaccuueckas» TeopHsi CUCTEM. JTa TEOPHS HCIOIb3YET KIIACCHUYECKYIO
MaTEMaTUKy M MUMEET LEeJIM: YCTAHOBUTH NPUHIUIBI, IPUMEHUMBIE K CHCTEMaM
BOOOIE WJIM K HMX ONPEIEICHHBIM NOJAKIaccaMm (HampuMep, K 3aKpbITbIM U
OTKPBITHIM CUCTEMaM); pa3padoTaTh Cpe/iCTBa I UX MCCIEA0BAaHUS U ONIMCAHUS U
IPUMEHUTh 3TU CPEACTBA K KOHKPETHBIM CIy4yasM. YUHWTHIBas JIOCTATOUYHYIO
OOIIHOCTh TMOJYYaeMbIX pE3yJlbTaTOB, MOXHO YyTBEpXkKAaTh, YTO HEKOTOpPbHIE
(opMasbHBIE CHUCTEMHBIE CBOMCTBA OTHOCATCS K JIIOOOM CYIIHOCTH, KOTOpas
SBJIIETCSI CUCTEMOM (K OTKPBITBIM CHCTEMAaM, MEPAPXUUYECKUM CHUCTEMaM U T.I.),
Jake eclid ee ocobasi MpUpPOJAa, YaCTH, OTHOLICHHS U T.J., HE W3BECTHBI WJIU HE
MCCJIeIOBAHBI.

Hcnonbs30BaHrWE BBIYMCIUTENBHBIX MAIlIMH M MojenaupoBaHue. CucTeMbl
nudepeHInanbHbIX ypaBHEHUH, MPUMEHSAEMbIEe I «MOJCIUPOBAHUSD) WU
cnenuuUKanuu CUCTEM, OOBIYHO TPEOYIOT MHOTO BPEMEHHU ISl PEIICHHUS, J1axKe
€CJIM OHM JIMHEMHBI M COAEpPX AT HEMHOIO NEPEMEHHBIX; HEJIIMHEWHBIE CHCTEMBbI
YPaBHEHHUM pa3pelIMMbl TOJIBKO B HEKOTOPBIX YacTHBIX ciyvasx. Ilo sTon
IPUYHHE C UCIIOJIb30BAaHUEM BBIUMCIUTENBHBIX MAIIMH OTKPBUICS HOBBINA MOAXOM K
CUCTEMHBIM HCCieloBaHUSAM. Jleno He TOJIbKO B 3HAUUTENBHOM OOJIErYeHUHU
HEOOXOJMMBIX BBIYUCICHHM, KOTOpblE MHaye MOTpeOOBaiuM Obl HEAOMYCTHUMBIX
3aTpaT BPEMEHM M HHEPruM, M 3aMEHE MaTeMaTU4YecKOW H300peTaTebHOCTH
3apaHee YCTaHOBJIEHHBIMH IOCJIE€I0BATENLHOCTIMU omnepanuid. BaxHo eme u To,
YTO MPU ITOM OTKPBIBAETCS JOCTYN B Takue OOJACTH, IJI€ B HACTOAILIEE BpeMs
OTCYTCTBYET COOTBETCTBYIOILAS MaTeMaTu4yecKas TEOpHUsl 17} HET
yIOBJIETBOPUTENBHBIX CIOCOOOB pemieHus. Tak, ¢ MOMONIbIO BBIYMCIUTEIbHBIX

MalllMH MOI'yT aHaJIM3upoBaTb CHUCTCMBI, 11O CBOEH  CJIO)KHOCTH JaJICKO



MPEBOCXO/ISIIINE BO3ZMOKHOCTH TPAIUIIMOHHOW MAaTEMAaTUKH; C JAPYroll CTOPOHHBI,
BMECTO J1a00PaTOPHOTO IKCIIEPUMEHTA MOKHO BOCITIOJIH30BATHCS MOACIIUPOBAHUEM
Ha BBIYUCIUTEIBHOM MalllMHE M TMOCTPOCHHAs TaKUM O0pa3oM MOJIeNh 3aTeM
MOXET OBITh TpOBEpeHa B peanbHOM 3KcriepuMmeHTe. [logoOHbIN aHanmu3 crai
OOBIYHBIM  JIEJIOM B OJKOHOMHYECKHMX pa3paboTkKax, MpH HUCCIEeI0BAHUU
PBIHKA U T. ]I

Teopus saueex. OgHUM M3 aCIEKTOB CUCTEMHBIX HCCIIECIOBAHUI, KOTOPHI
CJeAYyeT BBIJICIHUTH, TOCKOJIBKY 3Ta 00J1acTh pa3paboTaHa Ype3BbIYATHO TTOAPOOHO,
SIBJISIETCS. TEOPUS STYEEK, M3Yy4arollasi CUCTEMBI, COCTABICHHBIE U3 MOJbEIUHUI] C
OTIpENICTICHHBIMU ~ TPAHUYHBIMH  YCJIOBUSIMH,  TNPUYEM  MEXAY  OTUMHU
NOABEAMHUIIAMA UMEIOT MECTO MPOIECChl MepeHoca. Takue sueeyHble CHCTEMBbI
MOT'YT UMETh, HAIIPUMEP, KUEMHYI0» WA «COCKOBYIO» CTPYKTYpY (LEMb sSYEEK WU
HEHTPAJIbHYIO SYCHUKY, COOOIIAIONIYIOCS ¢ PsAIoM NepudepuiHbIX sdyeek). BrosHe
MOHSATHO, YTO MPU HAJIMYUM B CHUCTEME TpeX U Oojiee sSYeeK MaTeMaTHUECKHe
TPYIHOCTH CTAaHOBATCS YPE3BBIUYAWHO OoibluMH. B 3TOM ciiydae aHamu3
BO3MOXXEH JIMIIL OJlarogapsi HUCIIOJIb30BaHUIO mMpeoOpazoBaHuit Jlammaca wu
ammapara Teopui ceteit u rpados.

Teopus muoocecms. O0Ue HopMalbHbIE CBOMCTBA CUCTEM U (pOpMalibHBIC
CBOMCTBA 3aKPBITBIX M OTKPBITBIX CHCTEM MOTYT OBITh AKCMOMATH3UPOBAHBI B
A3bIKE TEOpUU MHOXKeCTB. [lo MaremaTHyecKoMy H3AIIECTBY 3TOT MOJAXOJ
BBITOJIHO OTJIMYAETCS OT 0oJiee TPyObIX M CHEHHATU3UPOBAHHBIX (POPMYIUPOBOK
«KJIACCUYECKO» Teopuu cucteM. CBs3u aKCHOMAaTU3UPOBAHHON TEOPUU CHUCTEM C
peaabHOM MPOOJIEMAaTUKOM CHCTEMHBIX HMCCJICAOBAaHWM IIOKAa BBISBICHBI BEChMa
cna0o.

Teopus epaghos. MHOTHE CHCTEMHBIEC TIPOOIEMBI OTHOCSTCS K CTPYKTYPHBIM
U TOIOJOTUYECKUM CBOMCTBAM CHCTEM, a HE K UX KOJUYECTBEHHBIM OTHOIIICHUSM.
B sTOoM cnydae HMCHOJIB3yeTCS HECKOJIBKO Pa3lWyHBIX MOJX0J0B. B Teopuu
rpadoB, 0COOEHHO B TEOPUH OPUECHTUPOBAHHBIX TpadoB (aurpadon), U3ydaroTCs
PETSLIMOHHBIC CTPYKTYpPHI, MPEJCTaBIISIEMbIE B TOMOJOTMYECKOM MPOCTPAHCTRE.

OTa TCOPpHUA IIPHUMCHACTCA I HUCCICAOBAHNA PCILINMOHHBIX ACIICKTOB OMOJIOTHH.



B marmatuyeckoMm cMbICI€ OHA CBSi3aHA C MATPUYHON anreOpoi, HO CBOMMH
MOJEIIMH — C TEM pa3lelioM TEOPHHM SYEEK, B KOTOPOM pPaCCMATPUBAKOTCS
CHUCTEMBI, COAEPKAIINE YACTHYHO «IIPOHHIAEMBIE» MOJCHCTEMBI, a BCIEACTBUE
3TOrO — C TEOPUEN OTKPBITBIX CHCTEM.

Teopus cemeti. DTa TEOpUs, B CBOK OYEpPENb, CBSI3aHA C TEOPHUSIMH
MHOXECTB, IpadoB, siueek u T. 4. OHa MPUMEHSETCA K aHAJIM3Y TaKUX CUCTEM, Kak
HEPBHBIE CETH.

Kubepnemuxa. B ocHOBe KMOEpHETHKH, T.€. TCOPUU CHUCTEM YIIpaBIICHHS,
JeKUT CBsI3b (mepenadya MH(OpMAIMKM) MEXAY CHUCTEMOM M Cpelod U BHYTPH
CUCTEMbI, a Takke ymnpasieHue (oOpaTHast CBs3b) (YHKIUSIMH CHUCTEMBI
OTHOCUTEIBHO cpenbl. KuOepHeTHueckue MOJENM JIOMYCKAIOT  IIHPOKOE
OpPUMEHEHHE, HO HUX HeNb3s OTOXKIECTBIATH C Teopuell cuctem BooOmie. B
Ovonorun u Jpyrux (GyHAAMEHTAIbHBIX HayKaX KHOEpPHETHMYECKHE MO
MO3BOJISIIOT  ONUCHIBaTh  (OPMAIbHYIO CTPYKTYPY MEXaHU3MOB pEryJsilUu,
HarpuMep, TpH TMOMOIM OJok-cxeM U TpadoB moTokoB. Mcmonb3oBaHue
KHOEPHETUYECKUX MOJIeJIE TIO3BOJISIET YCTAHOBUTh CTPYKTYpPY peryisiuuu
CUCTEMBI JaXe B TOM Ciy4dae, KOrJa peajbHble MEXaHU3Mbl OCTAKOTCS
HEU3BECTHBIMHU M CHCTEMa MPEJICTABISIET COOON «UEPHBIN SUIUK», ONPEAesieMbli
TOJIBKO €r0 BXOJIOM U BbIXOAOM. TakuM o0pa3om, oJiHa U Ta ke KMOepHEeTHYecKas
CXeMa  MOXET  IPUMEHATBCS K  THUAPABIMYECKUM,  DIIEKTPUYECKHUM,
(U3HOTOTMYECKUM U IPYTUM cucTeMaM. TiiarenbHo pa3paboTaHHas TEXHUYECKas
TEOpHUsI  CEPBOMEXAHM3MOB  IPUMEHSAETCS  €CTECTBEHHBIM  CHCTEMaM B
OTPaHUYCHHOM OOBEME.

Teopus ungopmayuu. 1lo K. llleHHOHY, MaTeMaTU4YECKOE BbIpaKEHUE IS
NOHATUA UHPOPMAMU H30MOP(HO BBIPAKEHUIO JJII HE OHHTPONHH B
TepMoauHaMuke. CuuTaercs, 4To MOHATHE MH(OPMAIMU MOXHO MCIOJb30BaTh B
KauecTBE MeEphbl OpraHu3alMh. XOTS TEeOopus HMHPOPMALMU HUMEET OO0JbIIOE
3HAYEHHUE JUIsl TEXHUKH CBSI3H, €€ NPUMEHEHHE B HAYKE BEChbMa HE3HAYUTEIBHO.
['maBHOM MpoOJIEMON OCTaeTCsl BBIICHEHHWE OTHOIICHUSI MEXay MHpopmanuend u

OpraHu3amuen, MexX Iy Teopueil HHPOPMAIIMH U TEPMOTUHAMUKOM.



Teopus asmomamog. DTO Tak Ha3bIBaeMasl TeOpUs aOCTPAKTHBIX aBTOMATOB,
UMEIOINX BXOJ, BBIXOJ, WHOTJA CIIOCOOHBIX JCHCTBOBATH METOJOM TIPOO H
omuOoK M o0yuyarbes. OOIIe MOJENbI0 TEOPUU aBTOMATOB SABIISIETCS MalllMHA
TrropuHra, KOTOpasi MPEICTaBISIET COOOW aOCTPAKTHYIO MAaIINHY, CIIOCOOHYIO
neyatarb (MM CTUpaTh) Ha JIeHT€ KOHEYHOW miuHbl mudpel 1 u 0. MoxHo
MO0Ka3aTh, YTO JIIOOOH CKOJIb YTOJIHO CIIOKHBIM MPOIIECC MOXKET MOJAEIUPOBATHCS
MamuHOW ThIOpUHTa, €CIIM 3TOT MPOIIECC MOXKHO BBIPA3UTh KOHEUHBIM YHCIIOM
omepanuii. B cBoro odepenb, TO, UYTO BO3MOXKHO JIOTMYecku (T.e. B
AITOPUTMUYECKOM CHMBOJIM3ME), MOXET TaKXe OBbITh CKOHCTPYHPOBAHO — B
MPUHITUIIE, HO HE BCErJa MPaKTHUYEeCKH — aBTOMAToOM (T, €. aJIfTOPUTMHYECKOU
MaIlIUHOMN ).

Teopus urp. HecMoTpss Ha TO, 4TO TEOPHUSI UTP HECKOJIHKO OTIUYACTCS OT
JPYTUX PACCMOTPEHHBIX CUCTEMHBIX TIOJIXO/I0B, BCE KE €€ MOKHO MOCTABUTH B PsiJI
HayK o0 cucteMax. H Hell paccMarpuBaeTcst OBEACHHUE «PAllMOHATBHBIX)» UTPOKOB,
MBITAIONINXCS TOCTHYh MAaKCUMAJBHBIX BBIUTPHINICH U MUHUMAJIBHBIX MOTEPh 32
CYCT TMPUMEHCHHSI COOTBETCTBYIOIIUX CTPATETHMHl B HMIPE C COMEPHUKOM (WA
npupomoii). CreoBaTeIbHO, TEOPUS UTP PACCMATPUBAET CUCTEMBI, BKITFOUAIOIIINE
AQHTArOHUCTUYECKHUE CHJIBI.

Teopus pewenuii. ITa MaTeMaTHUYECKasi TEOPUsS U3y4yaeT YCJIOBHUS BhIOOpa
MEXy aTbTEPHATHBHBIMU BO3MOKHOCTSIMH.

Teopus ouepederi. PaccmaTpuBaeT ONTUMHU3AIMIO OOCITY)KUBAHUS TIPU
MacCOBBIX 3ampocax. HecMmoTps Ha HEOJHOPOJHOCTh U SIBHYIO HEMOJHOTY
IIPOBEICHHOTO PAaCCMOTPEHMS, OTCYTCTBHE JTIOCTATOYHON YETKOCTH B Pa3IMUCHUU
Mojieiel (Hampumep, MOJENIEH OTKPBITOM CHUCTEMbI, IeNKd OOpaTHOW CBSI3U) U
MaTeMaTu4deckux (GopManu3MoB (Hampumep, (HopMaIu3MOB TEOPUl MHOMKECTB,
rpadoB, Urp), TaKOE MEPEUUCIICHUE MO3BOJISIET MTOKA3aTh, YTO CYIIECTBYET IIEJIbIM
pSAA TOAXOIOB K HCCIENOBAaHUIO CHUCTEM, a HEKOTOpble W3 HUX 00JamaroT
MOIIIHBIMA MaTEMaTUYECKUMU MeToiaMu. [IpoBeieHre CUCTEMHBIX MUCCIIeI0OBaHUN
O3HA4YaeT Mporpecc B aHalM3e MpobeM, KOTOpbIe paHee He U3ydaicCh, CUNTAINCh

BBIXO/ISIIIUMU 32 MPEACNIbl HAYKU WM YUCTO (Puiocockumu. XOopoIio U3BECTHO,



9TO TMpoOJIeMa COOTBETCTBUS MEXAY MOJEIBI0 M PEATbHOCTHIO UPE3BBIYAITHO
cioxkHa.  Hepenmko ~ MBI pacmojiaraeM — TIIATEIBHO  pa3paOOTaHHBIMU
MaTEMaTUYECKUMH MOJIETISIMU, HO OCTAETCSI HESICHBIM, KaK MOKHO MTPUMEHSThH UX B
KOHKpeTHOM ciydae. [lns wMHOrux (QyHAaMeHTaJIbHBIX MpodiIeM BOOOIIE
OTCYTCTBYIOT MOAXOASIIME MaTeMaTH4eCKue cpelctBa. Upe3smMepHble OKUJaHUA
OpUBEIM B TMOCIEAHEE BpemMs K pa3zodapoBaHuio. Tak, KuOepHETHKa
MPOJIEMOHCTPUPOBAja CBOE BJIUSHUE HE TOJBKO B TEXHHKE, HO H B
byHIaMEHTAIbHBIX HayKaxX; IOCTPOUJIa MOJENIU psijia KOHKPETHBIX SIBICHUH,
MoKa3ajia HayYHYI0 MPaBOMEPHOCTh TEJICOIOTUUECKOT0 OOBSICHEHHS U T.J. TeM He
MeHee, KHOEpHETHKA HE C03/1ajia HOBOTO IITMPOKOTO «MHUPOBO33PEHUS», OCTABAsCh
CKOpEe paCIIMPEHUEM, YEM 3aAMEHON MEXAHUCTUYECKON KOHIETIIIHH.

HecMmoTpss Ha TO YTO MareMaThyeckwe MOACIU OOJagaloT BaXHBIMHU
JOCTOMHCTBAMM  —  YETKOCTbIO, = BO3MOXXHOCTBIO ~ CTPOTOM  JIEIYKIIMH,
IPOBEPSEMOCTHIO U T.JI., — HE CJIEyEeT OTKA3bIBATHCS OT MCIIOIB30BAHMS MOJIEICH,
chOpMYIMPOBAaHHBIX B OOBIYHOM si3bIKEe. BepOanpHas Monaens Jydie, 4Yem
OTCYTCTBHE MOJIEIM BOOOINEC WM MaTreMaTH4ecKas MoJeib, KOTopas IpH
HACHJILCTBEHHOM HacaXJeHuu (anbcuduimpyer peanbHOCTb. MHOTHE TEOpUH,
MOJIYYMBIINE OTPOMHOE BJIMSHUE B HayKe, SBISIIOTCS HEMATEMaTHYCCKUMH TIO
CBOEMY XapakTepy (HarpuMmep, ICUX0aHATUTHIECKast TEOPHs ), a B APYTUX CIydasx
JeXalue U MX OCHOBE MaTeMaTHYeCKHEe KOHCTPYKIIMHA OCO3HAIOTCSA TO3JHEE U
OXBaTBIBAIOT JIMIIb OTICIbHBIC AaCIEKThl COOTBETCTBYIONIUX SMITMPUYECKHUX
JAHHBIX (KaK B TEOPUHU 0TOOPA).

Unes cuctembl coxpaHseT 3HA4YEHUE JaXe TaMm, TJ€ €€ Helb3s
chopMyIUpOBaTh MAaTEeMAaTUYECKU WJIM TNI€ OHA OCTAETCSA CKOpPEE HaIpaBIIAIOIIEH
UJIee, YeM MaTeMaTUYEeCKOM KOHCTpyKuueu. Kak Mbl BuAenu paHee, B paMKax
CHUCTEMHOTO IIOAXOJa CYIIECTBYIOT M MEXaHUCTHYECKUE, W OPTraHU3MHUYCCKHE
TEHJCHIIUA ¥ MOJCIIH, TBITAIOIINECS MO3HATh CUCTEMBI JTUOO C MOMOIIBIO TaKUX
MOHSATUH, KaK «aHaJu3», <JIMHEWHas (BKIIOYAs KPYTOBYIO) MPUUYUHHOCTHY,
«aBTOMaT» W T.J., JUO0 TPU TOMOIIM MOHATHH  «IIETOCTHOCTHY,

((BBaHMOﬂeﬁCTBHe)), «IHMHaAMHKa» WU HM HOI[O6HI)IX. Ot ABa THIIA MO,Z[CHCIZ HC



VCKJIFOYAKOT IPYr APYra U Ja)X€ MOTYT MUCIIOJIb30BaThCA I OMUCAHUS OJHUX U
TEX K€ SIBJICHUM.

Baxxnyto poib B pa3BUTHHM OOIIEH TEOPUHM CUCTEM UTPAIOT JIOTHKA, TEOPHUS
MHOXXECTB, KHOepHETWKa W npyrue Hayku. OTpacieBble TEOPUH CHUCTEM
PACKpBIBAIOT CHNEUM(PUKY CUCTEM PA3IMYHON Mpupoisl. Peub maer o teopuu
bu3MYEeCKUX, XUMUYECKUX, OHOJOTUYECKUX, IKOHOMHYECKUX, COLHUAIbHBIX
CHUCTEM, KOTOpBIE KYpPUPYIOTCA  COOTBETCTBYIOLIMMM  OTpPACIsAMU  HAYK.
CnenuanbHbIE TEOPUU CUCTEM HAIIPABIICHBI HA OTPAXKEHNUE UX OTHEIBHBIX CTOPOH,
aCIeKTOB, Cpe30B, ATanoB. OHU HAXOMASATCS MOJ BIUSHUEM COOTBETCTBYIOIIUX
teopuii. Harmpumep, Teopust TUCCUITATUBHBIX CUCTEM, TEOPHUS IEPEXOAHBIX CUCTEM,
TEOPUS IBOJOIMHA CUCTEM U T.II.

Hakonen, cucremonoruss (NpUKiIaJHas WHXKEHEpHas  JUCHUILIAHA)
HaXOAUTCS IIOJ BO3JECUCTBUEM TEXHUKH, MOJEIMPOBAHUS, IPOCKTUPOBAHUA WU
KOHCTPYUPOBAHHUSI, T.€. TEXHUUYECKOH, OHOIOrHYecKkoi, WH(POpMAIIMOHHON U
conuanbHOM HWHXeHepuu. CBsI3b TEOPUM CUCTEM B CUCTEME HAy4YHOTO 3HAHUSA

OTpa’keHa Ha PUCYHKE 1.

MaTtemaTumka —> 0O6uan Teopus cMCTeM &—— ®dunocoduma

A

OTpacnesble Teopumn CneuunanbHble Teopumn

— Cucremonorusa e
cucTtem cuctem
EctectBeHHbIE U CneuunanbHble Teopun
CucrtemoTtexHuKa
obuLecTBeHHbIe HayKMn Pas3/IMYHbIX HAYK

T

MH>KeHepHble HayKu

Pucynok 1 — Teopust cuctem B cucTeMe Hay4YHOT'O 3HAHUS

3HaHus " HAaBLIKH, ITOJTYYCHHBIC IMPHU U3YUYCHUU JUCHHIIINHBI «CHuCTEeMHBIN

aHAIM3 W MOJEINPOBaHNEe HWH(GOPMAIMOHHBIX TIPOIECCOB», HEOOXOIUMBI TPHU



U3y4eHUHU creayromux KypcoB: «IIpoekTrupoBanue nHOPMAIMOHHBIX PECYPCOB U
cuctem», «TexHomorun co3zmaHusi 0a3  JaHHBIX  cepbl  KYJIbTYpbI»,
«MHpopMalMOHHBIE ~ TEXHOJOTMM  XYJ0’KECTBEHHOTO  IPOECKTHPOBAHU,
«AJTOPUTMBI 00PaOOTKH TaHHBIX).

Ilenbto npenopaBaHusl Y4YeOHON JUCHMIUIMHBL SIBISIETCS NPUOOpETEHHE
MEHEKEpaMH  KyJbTypbl HEOOXOAMMOIO YpPOBHS KOMIIETEHTHOCTH B 00JacTu
yIpaBiaeHUs] THPOPMAIIMOHHBIMH CUCTEMaMH U pecypcamu B cpepe KyJIbTyphl.

3anaun U3y4eHUs TUCLHUIUINHBL

— (popMUpOBaHUE Yy CTYACHTOB TEOPETUYECKUX OCHOB 3HAHUU IO TEOPUU
CUCTEM;

— ¢hopMHpOBaHUE Y CTYJEHTOB IEIOCTHOTO MPEACTABICHUS O MOHATUAX U
METOJIOJIOTUM HCTOJb30BaHUSI CHCTEMHOTO aHaliu3a KaK CpEeACTBA pEIICHHUs
npo0JieM MpeIMETHOM OTpacu;

— U3y4YE€HHE NPHUHIMIIOB CUCTEMHOTO IMOAXOAa, pPAa3BUTHE Y CTYACHTOB
HaBBIKOB CUCTEMHOT'O MBIIIJICHUS TIPU PEILICHUH YIIPABICHYECKUX 3a/1a4;

— pa3BUTHE  TMPAKTUYECKUX  HABBIKOB  CHCTEMHOIO  aHanmM3a  JUJIs

MOJICTMPOBAHUS 33]1a4 CBOCH MPeIMETHOM 001acTH.

Buvicoowr: KenatenbHOCTP M HEOOXOIUMOCTH MOBBIINIEHUS CHUCTEMHOCTHU
BO3HMKAET B CaMbIX pa3HOOOpa3HbIX obnactax. B wacTHOCTH, ycmex B
COBPEMEHHOM OH3HECe M MEHEIKMEHTE BO MHOTOM OIMPAETCS HAa ONEpaTUBHBIN
aHAJIM3 DSKOHOMUYECKOW CHUTyalldd W BBIOOp ONTHUMAJIBHOTO PEIICHUS U3
BO3MOXHBIX aJIbTEPHATUB, 3a4acTyl0 B YCJIOBHUSX HEIMOJHOTH JaHHBIX U
HeomnpeAeIeHHOCTH cuTyaruid. OcBoeHHe o00pa3oBaTebHOM MpOrpaMMbl  TO
«CuCTeMHBIN aHaM3 U MOJIEIUPOBaHNE MH(GOPMAIIMOHHBIX MPOIIECCOBY JTOIHKHO
obecnieunBath (popmupoBanue kommereHuu CK-16 — npumeHsATh OCHOBHBIC
METOJIbl CUCTEMHOTO aHaJIu3a MPU MOJECIUPOBAHUN UH(POPMAIIMOHHBIX MTPOIIECCOB

B COITMOKYJITYPHOU cepe.



Jlexnus 2
Tema 2. Cucmema. Cemanmuueckoe nojie cucmembl
OcHogHble 80npochl
1 Pa3BuTHE U BOSBHUKHOBEHUE CUCTEMHBIX MPECTABICHUI
2 ITonsarue cucrtembl. CxeMa KOMIIOHEHTOB CHCTEMBI

3 CocTrosinve U PYHKIIMOHUPOBAHUE CUCTEMBI.

TepMuHBI TEOPUS CUCTEM M CUCTEMHBIM aHAJIU3, HECMOTPS HA JIMTEIIbHBIN
NIEPUOJT UX HCIOIB30BAHMS, BCE €IlI¢ HE HAIUIM OOIIECTPUHSATOTO, CTAaHAAPTHOTO
MCTOJIKOBAHUSI.

[Ipu cucreMHOM moOAXOAE OOBEKT HCCIENOBAHUS MPEACTABISACTCS Kak
cucteMa. CamMO TOHATHE CHCTEMa MOXET OBITh OTHOCHMMO K OJIHOMY U3
METO/I0JIOTUYECKUX TOHITHH, MOCKOJIBKY PACCMOTPEHHE 00BEKTA UCCIIEAYETCS KaK
CHUCTEMa WJIM OTKa3 OT TAKOTO PacCMOTPCHUS 3aBHCHT OT 3aJa4d MCCICIOBAHMS U
CaMOTO UCCJIeI0OBATEIS.

Cy1miecTByeT MHOTO OIIPEICIICHUN CUCTEMBI.

CoCTaBISIOMNUM TOHATHA «CUCTEMHBIA aHau3y», «CUCTeMHasi MpoOJemMay,
«CHCTEMHOE MCCIIEIOBAaHUE» SIBIISIETCA CIIOBO «CHCTEMa», KOTOPOE MOSIBUIOCH B
Hpesnent Dmnane 2000-2500 et Ha3aa U NMEpBOHAYAIBHO O3HAYAJIO: COYETAHHUE,
OpraHu3M, YCTPOMCTBO, OpraHu3aius, CTpoi, coro3. OHO TakKe BBIPAKAIO
OTIPEICTICHHBIC aKThl JCATCIBHOCTA M WX pPe3yJabTaThl (HEYTO, IOCTABJICHHOE
BMECTE, HEUYTO, MPHUBEIACHHOE B TMOPSAOK). MeTtadopusaiusi ClioBa «CHCTEMay
oputa Havata Jlemokputrom (460-360 mo H. 3.). OOGpa3oBaHHE CIIOKHBIX T U3
aTOMOB OH yIOJ00JiIeT 00pa30BaHUIO CJIOB U3 CIOTOB M CIOrOB M3 OYKB.
CpaBHeHue HenenuMbIX GopM (JIEMEHTOB ¢ OyKBaMHU) — OJIMH W3 MEPBBIX JTANoOB
dbopmupoBaHUsl HaydHO-(PUIOCOPCKOr0 TMOHATHUS, 00JIamaronero o0000IEHHBIM
YHUBEpPCAIbHBIM 3HauYeHHEeM. Ha criemyromeM »Tame MpOUCXOIAT JaJIbHEHIIas
YHUBEpCAIM3allMs 3HAYCHHS CJIOBAa, HAJEJICHUE €ro BBICHIUM OOOOIICHHBIM
CMBICJIOM, YTO TIO3BOJISICT MPUMEHSATh €r0 U K (U3MYECKUM, U K MCKYCCTBCHHBIM

00BEKTAM.



[lepBbie mpeacTaBieHUsT O CUCTEME BO3HUKIM B aHTUYHOU Quuiocoduu,
BBIIBUHYBIICH OHTOJOTHYECKOE UCTOJIKOBAHHE CUCTEMBI KaK YHOPSAOYCHHOCTH U
IEJIOCTHOCTU ObITHS (CM. bbITHE), a Takke HUJICH CHUCTEeMHOCTH 3HaHUs
(LLEJIOCTHOCTh 3HAHUS, AKCHOMAaTUYECKOE IOCTPOEHHUE JIOTMKH, reoMeTpuu). B
aHTUYHOU ¢uiocodur M HayKe IOHATHE CHUCTEMBbI BKJIIOYAETCS B KOHTEKCT
¢bunocockux MOUCKOB OOLIUX MPUHIIMIIOB OPTaHU3ALMU MBIIUICHUS U 3HAHUS.
JIyist MOHMMaHUsI TeHEe3Kca TOHSATHS CUCTEMbI PUHIUITAAIIEH MOMEHT BKIIOUEHUS
Mudosiorndeckux npeactasieHuii o Kocmoce, MupoBoMm mnopsiike, EnuHom u
TOMY TMOJOOHBIX  KaTeropuif B  KOHTEKCT COOCTBEHHO  (UIOCOPCKO-
METOJIOJIOTUYECKUX  paccyxiaeHuil.  Hampumep,  cdopMynupoBaHHBIH B
AHTHYHOCTH TE€3MC O TOM, UTO LIeJI0€ OOJIBIIE CYMMBI €r0 4acTel, UMeIl yXKe He
TOJIBKO MHCTHUYECKHH CMBICT, HO U (UKCHUPOBAI TMpoOJieMy OpraHu3aluu
MbltuieHus. [Tudaropeiiipl 1 3aeaThl perany npobiieMy He TOJIBKO OOBSICHEHHS U
NOHUMAaHUS MHPA, HO U OHTOJIOTMYECKOTO OOOCHOBAHUSI HCIOJb3YEMBIX HMU
parmoHaIbHBIX porieayp. Yucio u beiTne — Hauyana, He CTOJIBKO OOBSICHSIONINE U
ONKCHIBAIOUIUE MHUP, CKOJBKO BBIPAXKAIOMIME TOYKY 3PEHUS CTAaHOBSLIETOCA
pPaIMOHAIBHOTO MBIIUICHUSI U TPpeOOBaHWE MBICIUTH €IMHCTBO MHOTrOro. [lnaTon
BBIPA)KAET 3TO TpeOoBaHUE ykKe B SIBHOM Buie: «CylIecTBYIOUIEE €IUHOE €CThb
OJIHOBPEMEHHO M €AMHOE€ M MHOIro€, M LEeJ0€ W YacTu...» TOJIbKO €IUHCTBO
MHOTOT0, TO €CThb CHCTeMa, MOXeT ObITh, coriacHo I[lnatony, npeameTom
no3HaHusA. OTOXIECTBICHUE CTOMKAMHU CHUCTEMBI ¢ MUPOBBIM MOPSIKOM MOYKHO
OCMBICJIUTD TOJIBKO C Y4ETOM BCEX ITUX (DaKTOPOB.

B anTtuuno# (apeBHEW) (Quiocoduu TEPMUH «CHCTEMay XapaKTepU30Bajl
YHOPSAJOYEHHOCTh W LEJIOCTHOCTh E€CTECTBEHHBIX OOBEKTOB, a TEPMHUH
«CHHTarMa» — YIOPSIOYEHHOCTh W IEJIOCTHOCTh MCKYCCTBEHHBIX OOBEKTOB,
MPEXJIe BCETro MPOAYKTOB MO3HABATENBHON IE€SITEIbHOCTU. IMEHHO B 3TOT MEepHoJl
ObUT cPopMyTUPOBAH TE3UC O TOM, UTO IIeJioe OoJibllle CyMMBI ero dactei. He
Kacasich BOIpPOCa O TPAKTOBKE CHUCTEMHOCTH 3HAHUS B CPEAHEBEKOBOMU

(bHHOCO(l)I/II/I, OTMCTUM JINIb, qTo JIIA BBIPAXKCHUA HHTCTPAaTUBHOCTH



MO3HABATEJIbHBIX 00pa30BaHUN 3/1€Ch CTalM HCMOJIb30BAaTHCS HOBBIE TEPMHHBIL
CyMMa, TMCLUIUIMHA, JOKTPHHA.

C Bo3HMKHOBeHHMEM Hayku U duiocobhun Bospoxaenus (XV B.) cBSI3aHO
panukaibHOe MpeoOpa3oBaHHE B HCTOJIKOBAHWU ObITHS. TpakToBKa OBITHS Kak
KOCMOCa CMEHSETCSI PACCMOTPEHUEM €ro Kak cuctemel mupa. [Ipu 3ToM crucrema
MUpa MOHMMAETCA KaK HE3aBHCHMOE OT uejoBeKa, 00JaJarollee CBOMM THUIIOM
OpraHu3alllM, HWepapXuel, HWMMAHEHTHBIMU (CBONCTBEHHBIMH, BHYTPEHHE
OPUCYIIMMH KAKOMY-IMOO MpeIMEeTy, SBJICHUIO, IPOUCTEKAIOUIMMH M3 HX
OpUPOABI) 3aKOHAMHU M CYBEPEHHOM CTPYKTypoil. BoO3HHMKaeT psAx HaydHBIX
JUCUUIUINH, KaKJasi U3 KOTOPBIX BBIYIEHSET B NPUPOAHOM MHPE ONPEACICHHYIO
o0jacTb M aHAIM3UPYET €€ CBONCTBEHHBIMU O3TUM JUCLUIUIMHAM METOJAMHU.
AcTtpoHomusi ObUla OJIHOM M3 MEPBBIX HAyK, KOTOpas IMepenuia K OHTOJIOTOo-
HATypaJUCTUYECKON MHTEPIPETALlMA CUCTEMHOCTA MUPO3JaHus. bopiyro poss B
CTAaHOBJICHUM HOBOM TPAaKTOBKM CHCTEMHOCTH OBITHUSl CBIIPAJO OTKPBITHE
H. Konepuuka (1473—-1543). On co3nan ['elIHOLEHTPUUYECKYIO CHUCTEMY MHpA,
OOBSACHUB, 4TO 3eMJIs, KaK M JIpyrue IUlaHeTsl, oOpamiaercs Bokpyr CoiHua H,
KpOME TOrO, BpallaeTcsi BOKPYr cBoed ocu. Baxneimas o0coOeHHOCTD
IIPEICTABICHUM O CUCTEMHOCTH IPEIMETa IO3HAHWSA, XapakTepHas IUisl HayKu
amoxu Bo3poxkaeHus, COCTOUT B BBIABM)KCHUM Ha IIEPBBIM IUIAH Kay3aJbHOTO, a HE
TEJIEO0JIOTHYECKOro crocoda 00bsICHEHUS.

BocnpuHaTble OT AHTHYHOCTH MPEACTABIECHUS O CHCTEMHOCTH OBITHSA
pa3BUBAJINCh KaK B CHUCTEMHO-OHTOJIOTMUECKMX KoHuenuusx b. CnuHo3bl H
I'. B. JleiiOHuua, Tak 1 B noctpoeHusix HaydyHol cucrematuku XVII-XVIII Bekos,
CTPEMHMBIICICS K €CTECTBEHHOM (a HEe TeJNeoJIOTMYECKO) HHTepIpeTaluu
CHUCTEMHOCTH Mupa (Harpumep, kiaccuduxanus K. Jlunues).

B ¢unocopun n Hayke HoBoro BpeMeHU NOHITHE CUCTEMBI UCIIOJIB30BAJIOCh
IPU UCCIICIOBAHUU HAYYHOTO 3HAHHUS; MPU 3TOM CIIEKTp MpeajiaraeMbIX pelieHuin
ObUT OYeHb WIMPOK — OT OTPULAHUS CHUCTEMHOTO XapakTepa Hay4yHO-

teopernueckoro  3HaHus (3. b. ne Konnunesk) 10  mepBbIX  MONBITOK



¢unocopckoro 0OOCHOBAHUS JIOTHKO-AEAYKTUBHON MPUPOJBI CHUCTEM 3HAHUS
(M. T'. JJamGepT u apyrue).

['myOOKyt0 U OCHOBATENIbHYIO Pa3pabO0TKy HUIEs CHUCTEMHOM OpraHU3aIiu
HAyYHOTO 3HAHUA TOJydYusia B HEMEIKOU Kiaccuueckor umocodun. CTpykTypa
HAyYHOI'O 3HAHMS, MPUHLUIBI U OCHOBAHHUS MOCTPOCHUS TEOPETHUUECKUX CHUCTEM
CTald B HEH  TMpeaMeToM  crhenuaibHoro  ¢GuiaocodcKkoro,  JOTHKO-
MeToaoJorndeckoro ananmmsa. Hemenkuit matematuk u ¢guiocod U. I'. JlambGept
(1728-1777) nmoauepkuBal, 4TO «BCsAKas HayKa, KaKk M €€ 4acTb, MPEJACTaeT Kak
CUCTEMA, IOCKOJIBKY CHUCTEMA €CTh COBOKYINHOCTh MAECH M NPHUHIMIIOB, KOTOpas
MOJKET TpaKTOBaThCs Kak Iiesioe. B cucreme NOMKHBI OBITH CyOOpAMHALUSA U
KoopuHauus». CienyeT OTMETUTh, YTO OH aHAJU3UPOBAT CUCTEMHOCTh HAYKH Ha
OCHOBE OOOOIIIEHHOTO PACCMOTPEHHsI CHUCTEM BOOOIE, TMOCTPOCHUs OOIIeH
CUCTEMOJIOTHH.

HoBpiii 3Tam B WHTEpIpEeTallMd CHCTEMHOCTH HAyYHOTO 3HAHUS CBsI3aH C
umenem MU. Kanta (1724-1804). Ero 3aciyra COCTOMT HE TOJBKO B YETKO
OCO3HAaHHOM CHCTEMHOM XapakTepe HayYHO-TEOPETUYECKOTO 3HAaHHUS, HO U B
OpeBpalieHuH 3TOM  NpoOsieMbl B METOJOJIOTUYECKYIO, B  BBISBICHHUU
OTpENEICHHBIX MPOUEAYP M CPEACTB CHUCTEMHOTO KOHCTPYUPOBAHMS 3HAHUSL.
N.T. ®uxte (1762— 1814) cumraer, 4TO NMPUHIMIILI MMOJAraHus (OpPMbI 3HAHHS
SBJISIIOTCS OJJHOBPEMEHHO MPUHIMIIAMH MOJIaraHusl M €ro cojaepkanus. McxoaHblit
Te3uc PuxTe — HAyYHOE 3HAHUE €CTh CUCTEMHOE Ienoe. [IpuHIunbl cuCTeMHON
OpUpOIbl 3HAHUA pPa3paldaThIBAIUCh B HEMELKOM Kiaccuueckoil dumocoduu:
cormacho WM. KanTy, HayyHOe 3HAaHME €CTb CHCTEMa, B KOTOpOH LEioe
riaBeHcTByeT Haj vactamu. lemnunr w lerenb TpakToBajiud CHCTEMHOCTb
NO3HaHUs Kak Haubosiee BaxxHOE TpeOOBaHHE TEOPETHYECKOro MbIIUIeHHS. B
3anaaHou ¢unocoduu BTopoit monoBuHbl XIX — Hauama XX Beka copepkarcs
MIOCTAaHOBKHA, a B OTACIBHBIX CIIy4asX U peHIeHWs HEKOTOPhIX MpodseM
CHUCTEMHOI'O HCCJIEIOBAaHUS: CHEIU(PUKA TEOPETUUYECKOrOo 3HAHMSI KaK CHCTEMbI
(HEOKaHTUAHTBO), OCOOEHHOCTEM WLEIoro (XOJMu3M, TIellTaJbT-TICUXOJIOTHs),

METO/Ibl TIOCTPOCHHUSI JJOTUIECKUX U (HOPMATM30BAHHBIX CUCTEM (HEOTIO3UTHBU3M).



OmnpenenéHuplii BKIax B pa3paboTKy (PuiIocohCKUX U  METOAOJOTHUYECKHX
OCHOBaHUM MCCIIEIOBaHMs CUCTEM BHeEC]Ia MapKCUCTCKas puiocodusi, OCHOBaHHAs
Ha TPUHIMMNAX MaTePUATMCTHUYECKON JUaleKTUKU (BCEOOIed CBS3M SBJICHUM,
pPa3BUTHS, POTUBOPEUUS U APYTHUX).

Teopetnueckoe ecrectBo3HaHMEe XIX—-XX BB. HMCXOAUT W3 pPa3IMYCHUS
npeaMmera U oObekTa 3HaHus. [loguepkuBasi akTUBHBIA XapaKTep YeIOBEYECKOIrO
MO3HAHMS, HOBBIA CIOCOO MBICIHM TPAKTYyeT MpeIMET HCCIEIOBAaHUN Kak HEUYTO
CO3/1aHHOE U CO3/aBAacMO€ YEJIOBEKOM B XOJI€ OCBOCHMsS npuponsl. llosBisercs
poJsib Mozienier B To3HaHuu. Llenoe nmoHnmaercs yxe He Kak IpocTas CyMMa, a Kak
(GyHKIIMOHATIbHAsT COBOKYIHOCTh, KOTOpas (OPMHUPYETCS HEKOTOPHIM 3apaHee
3a/1aBa€MbIM OTHOILIEHUEM MeXIy aneMeHTamu. [Ipu 3ToM ¢ukcupyercs Hanuuue
0COOBIX MHTETPATHUBHBIX XapaKTEPUCTUK JAHHOW COBOKYIMHOCTH — LEJIOCTHOCTb,
HECBOJMMOCTh K COCTAaBISAOIMM 3nemeHTaM. (Cama 3Ta COBOKYIIHOCTb,
OTHOIIICHUE MEXIy »dJeMeHTaMu (WX KOOpAWHAIMs, CyOOpAuHAIMs W T.1.)
OTIpPEACISAIOTCS HEKOTOPHIM MPAaBUJIOM WM CHUCTEMOOOPA3YIOUIUM TMPUHIUIIOM.
OTOT NPUHIMIT OTHOCUTCS KaK K IMOPOKACHUIO CBOMCTB LEJIOT0 U3 JIEMEHTOB, TaK
U K TIOPOKIACHHUIO CBOMCTB AJIEMEHTOB U3 11e510r0. CucTeMo0oOpasyroninil mpuHIINII
MO3BOJIAET HE TOJBKO IOCTYJMPOBATH T€ WA HMHBIE CBOWCTBA D3JIEMEHTOB U
CHUCTEMBI, HO M TNPEICKAa3bIBaTh BO3MOKHBIE AJIEMEHTBHI M CBOWCTBA CUCTEMHOU
COBOKYITHOCTH.

J{ns Havasierocs co BTOpoul nosioBuHbI XIX Beka MPOHUKHOBEHHUS ITOHATHUSA
CUCTEMBI B pa3IM4Hble 00JIACTU KOHKPETHO-HAYYHOI'O 3HAHUS Ba)KHOE 3HAUYCHHE
MMEJIO CO3[IaHuE 3BOJIIOUMOHHOM Teopun Y. J[apBHHA, TEOPUM OTHOCUTEIBHOCTH,
KBaHTOBOW (DU3UKU, TO3AHEE — CTPYKTYPHOH JUMHIBUCTUKH. Bo3HMKIA 3amada
IOCTPOCHUS  CTPOTOr0  OMpENEeJeHHs] TMOHATHUS CHUCTEMBl U pa3pabOTKU
ONEPaTUBHBIX METOAOB aHaiau3a cucrtem. lIpuopurer B 3TOM OTHOLIEHUHU
MPUHAJICKUT pazpadoTaHHO A. A. bormaHoBeiM B Hayajge XX BeKa KOHIICHIUU
BCEOOIIIeH OpraHU3alMOHHON HaykKu — TeKTonoruu. [loneITku paspaboTats 00mue
OPUHIMIBI CUCTEMHOTO MOAX0/Aa ObUIM npeanpuHatsl A. A. bornanoseim (1873—

1928) B pabote «Bceobmas opranuzanronHas Hayka (Tekrosiorus)» (3-e uza. M.;



JI., 1925-1929. Y. 1-3). HccnepoBaHusi, NPOBENCHHBIE YK€ B HAlIU JHH,
MOKa3aJId, YTO BAKHBIE WJACH WM TMPUHIUIBI KUOCPHETUKU, CHOPMYITUPOBAHHBIC
H. Bunepom u ocobenno VY. Pocc DmiOu, 3HAYUTENBHO paHbIIE, XOTSI U B
HECKOJILKO WHOU opmMe, OblIN BhIpakeHB bormaHoBBIM. JTa TeOpHs B CBOE BpeMs
HE MOJIyYWJIa JOCTOMHOIO NPHU3HAHUS M TOJBKO BO BTOPOM MOJIOBUHE XX BeKa
3HauY€HUE TEKTOJ0ruu bormnanosa ObLIO aIeKBATHO OLIEHEHO.

MapkcucTtckasi THOCEOJIOTHS BBIIBUHYJIA ONIPEACICHHBIE MPUHITUITBI aHATU3a
CUCTEMHOCTH HAy4YHOro 3HaHuid. K HUM OTHOCATCS HCTOPU3M, EIUHCTBO
colepKaTeNbHOM W (GopMajbHOW CTOPOH HAYYHOTO 3HAHWS, TPaKTOBKA
CUCTEMHOCTH HE KakKk 3aMKHYTOM CHCTEMbl, a KaK pa3BUBAIOIICICS
IIOCJIEIOBATEILHOCTU IIOHATUNW M Teopuil. IIpu TakoM MNOAXOJ€ CUCTEMHOCTH
3HAHUM IPEAIOIaraeT JajbHENIee COBEPIIEHCTBOBAHNE CUCTEMBI IIOHSITUH.

Psii KOHKpPETHO-HAYYHBIX KOHIENIUN CUCTEM U MPUHIUIIOB UX aHAJINU3a ObLI
chopmymupoBan B 1930-1940-x romax B padorax B. W. Bepnaackoro,
T. Korap6unsckoro, JI. pon bepranandu. [Ipepnoxennas B konue 1940-x romoB
bepranandu nmporpamMmma mocTpoeHusi oOuield TEOPUU CUCTEM SIBUJIACh OJHOM M3
MOMBITOK  00OOIMIEHHOTO aHaiM3a CUCTEMHOW mpobiiematuku. lmenHno »srta
nporpaMma CHUCTEMHBIX HCCJICIOBAHUHN TMOJy4YWja HauOOJBIITYI0 HU3BECTHOCTh B
MHPOBOM HAYYHOM COOOILECTBE BTOPOU MojJoBUHBI XX BEKa U C €€ pa3BUTHUEM U
MoaudUKaIMe BO MHOTOM CBSI3aHO BO3HHKIIEE B OTO BpPEeMsl CHCTEMHOE
JBUKECHHE B HAYKe M TEXHUYECKUX AUCHMUIUIMHAX. JIOMOJHUTEIBRHO K JTOH
nporpamme B 1950-1960-x romax OBUT BBIIBHHYT pPSJ  OOIIECHCTEMHBIX
KOHIICTIIIUA W ONpEACNICHUNA TOHSATHS CHCTEMbl — B paMKaxX KHOEPHETUKH,
CUCTEMHOIO TMOJAXOJa, CHUCTEMHOIO aHajliu3a, CHCTEMOTEXHUKH, TEOpPUH
HEOOpATUMBIX MPOIIECCOB U IPYTUX HAMPABICHUN UCCIEAOBAHUIA.

O6mas teopus cuctem (OTC) JI. ®on bepranandu. Ee cozmanuem aBTop
XOTeJI OPOCUTH BBI30B MAapKCHU3MY, BBIJIBUHYB B IMPOTHBOBEC €My KOHIICHIIHUIO,
KOTOpasi NPETEHAYyEeT Ha YHUBEPCAIBHOCTb. [[ TOCTpOEHHS] TEKTOJOTUU
WCMOJIB3YETCSl MaTepuall CaMblX pa3jIMuHbIX HAyK, B IIEPBYI0 OYepellb

ecTecTBEHHBIX. (OCHOBHas HACA TCKTOJIOTMM — IIPU3HAHUC HCO6XO,[[I/IMOCTI/I



NoJX0Ja K JIIOOOMY SIBIEHHIO CO CTOPOHBI €ro OpraHH30BaHHOCTU (Y IpYTrHX
aBTOPOB — CUCTEMHOCTH ). 1071 OpraHM30BaHHOCTHIO IOHUMAETCSI CBOMCTBO LIEJIOTO
ObITh OOJBIIE CyMMBI CBOMX yacTed. Uem Oouibliie 11e10€ pa3sHUTCS OT CYMMBI
CBOMX 4acTei, TeM OOJIbLIIE OHO OPraHM30BAaHO. TEKTOJIOTHSI PacCMaTPUBAET BCE
ABJICHUSI KAaK HENPEPBhIBHBIE IPOLECCHl OPraHU3alMd W J1€30praHu3alnH.
[IpyHIMIBI OPraHU30BAHHOCTH W JAUHAMHUYHOCTU TECHO CBSI3aHBI C IMPUHLUIIOM
LEJIOCTHOTO PACCMOTPEHUS OTAETIbHBIX SIBJICHUN U BCErO MUpPa BOOOIIE.

OTC u TekToNOrUsa — 3TO JIB€ HAYKW OO0 OPraHU30BAHHOCTH, CUCTEMHOCTH
ABJICHUN, KUOEpHETHKAa K€ — Hayka 00 YyOpaBIEHUHM O3TUMU OOBEKTaMHU.
TexTonorus kak o01as Teopusi BKIOYAET B CPepy CBOEr0 BHUMAHUS HE TOJIBKO
KHUOEpPHETUYECKUE MPUHIIUIIBI, T. €. IPUHIHUIIBI YIIPABICHUS CUCTEM, HO U BOIIPOCHI
uxX cyOopauHaImK (MepapXUyecKuX MOPSAJIKOB), UX pacrnaza U BO3HUKHOBEHMS,
oOMeHa co cpe/iof U BEUIECTBOM U T.]I.

Anctpuiickuii  Ouosor u Qunocod JI. Don bepranandu (1901-1972)
MEePBBIM M3 3alaHBIX YUCHBIX pa3padoTai KOHIEMIIUI0 OpTaHu3Ma KaK OTKPBITON
cuctembl U chopmynupoan nporpammy noctpoenust OTC. B cBoelt Teopun oH
0000ImMMI  MPUHIHUIIBI  [EJIOCTHOCTH,  OpPTaHM3allid,  OSKBU(DUHAILHOCTH
(IOCTHKEHUSI CUCTEMOW OJTHOTO U TOTO K€ KOHEYHOTO COCTOSIHUS MPHU Pa3IMYHBIX
HayaJlbHBIX YCJIOBHSX) W u3oMopduszma. HaumHasg co cBoux MepBBIX padoT,
JI. bepranandu npPOBOAUT MBICIb O HEPA3PHIBHOCTH €CTECTBEHHO-HAYYHOTO
(buomornueckoro) u  dusocopckoro (METOAOJIOTMYECKOT0) HCCIEA0OBaHUM.
CHayana OblIa co3/laHa TEOPHUsl OTKPBITBHIX CHUCTEM, TpaHHyalias ¢ COBPEMEHHON
bu3ukoi, xumuen u Owmoyormeit. Kiaccuueckas TepMoJIMHAMHUKA HCCIICIOBalIa
JUIIb 3aKPBIThIE CUCTEMBI, T. €. HE OOMEHUBAIOIIMECS BEIIECTBOM C BHEIIHEW
cpenoit u uMmerone oopaTuMbIid xapaktep. [lonbITka TpUMEHEHUsT KIIACCUYECKON
TEPMOJIMHAMUKH K KUBbIM opranu3zMaMm (Hadaso XX B.) mOKasaja, 4To, XOTs Npu
PacCCMOTPEHHHM OpPraHUYECKUX SIBICHUWA MCHOJb30BaHUE (DUIUKO-XUMHUYECKUX
IPUHILIUIIOB MMEET OOJIbIIOE 3HAHME, TaK KaK B OpraHU3ME€ HUMEIOTCS CHCTEMBI,
HaxoJsIIMEeCs B PABHOBECHM (XapaKTEPU3YIOIIMMCS MHUHUMYMOM CBOOOJHOM

SHEPIMM M MAKCUMYMOM DJHTPONHH), OJHAKO CaM OpraHu3M HE MOXKET



paccMaTpuBaThCS KaK 3aKpbITash CUCTEMa B COCTOSIHUM paBHOBECHs, OO OH HE
ABIIAETCA TaKoBbIM. OpraHu3Mm NpEACTaBIsIeT COOOW OTKPBHITYIO CHCTEMY,
OCTAIOUIYIOCS TIOCTOSSHHOM TMPU HENpPEepPhIBHOM HM3MEHEHUM BXOASIIMX B HEe
BEILECTB M DHEPruu (TaK HA3bIBAEMOE COCTOSHHE IMOJABH)XHOTO paBHOBecus). B
1940-50 rr. JI. bepranandu o000 HIeH, COAEPIKAIIUECS B TEOPUU OTKPBITHIX
CHUCTEeM, W BBbIABUHYJI mporpammy mnoctpoenus OTC, spistomieiicss BceoOmen
Teopuel opranuzanuu. [Ipodiembl opranu3zaiiu, HeJI0CTHOCTH, HAIPaBICHHOCTH,
TEJICOJIOTUH,  CAMOPETyJslUHU, JUHAMHUYECKOTO  B3aMMOJCHCTBUS  BeChbMa
aKTyaJqbHbl M JUIS COBPEMEHHOW (U3MKH, XUMUHU, (U3HMUECKOH XUMHUU U
TEXHOJIOTUH, & HE TOJBKO ISl OMOJIOTHH, T TOJ00HBIC TPOOIEMbI BCTPEUYAIOTCS
noBcrony. [loka uyTo Takue MOHATUS OBUTH UyX bl Kjaccuueckor ¢pusuke. Ecau go
CUX MOp YHU(PHUKAIUIO HAyK BUJIETH OOBIYHO B CBEICHHUU BCEX HAyK K (U3HKE, TO,
¢ Touku 3penus JI, bepranandu, enunas KoHUENUS MHpPa MOXKET OBIThb, CKOpEE,
OCHOBaHa Ha M30MOp(HU3ME 3aKOHOB B pa3IMYHBIX oOnacTsx. B pesynbrare oH
OPUXOAUT K KOHLENUMU CHHTE3a HAyK, KOTOPYK0 M IPOTHUBOIOJOXKHOCTH
penyKuMoHu3My (T. €. CBEIEHHUI0 BCe€X HayKk K (U3MKE) Ha3bIBaeT
NEepPCHEKTUBU3MOM. BMecre ¢ TeM OHa  BBIIOJHSET  ONPEACICHHYIO
METOIOJOTUYECKYI0 (DYHKIIMIO, YTO JaeT BO3MOXXHOCTb OXBATUTh OJHUM
(dbopMallbHBIM anmnapaToM OOIIMPHBINA KPYr CHEUUAIbHBIX CUCTEM U OCBOOOJIUTH
YUEHBIX OT MacCOBOT0 TyOIupoBaHusi pabOT, SKOHOMs JIeHbI'n U Bpems. K uncimy
HegocrarkoB OTC JI. bepranandu otHOCSTCS:

- HETIOJTHOE ONPEIETIEHUE TTOHITHUS «CHCTEMAY,

- OTCYTCTBHE 0COOEHHOCTEMH CaMOpPa3BUBAKOLINXCS CUCTEM U
TEOPETUUYECKOT0 UCCIEJOBAHUS CBSI3H,

- YCIIOBUH, MPU KOTOPBIX cUcTeMa MOIU(ULUPYET CBOU (DOPMBI.

Ho 0CHOBHOM METONOJIOrMYECKUN HENOCTATOK €r0 TEOPUHU 3aKJIFOYaeTCs B
YTBEPKJIEHUH aBTOPA, YTO OHA BBIMIOJIHSET POib (PUIocoPpuu COBpEMEHHOU HAYKH,
dbopmupyst  pmnocodpcku  000OIICHHBIE MPUHIMIBI M METOJAbl  HAayIHOTO
uccienoBanus. B geiictBurensHocTH 3T0 HE Tak. MO0 muist pustocodpckoro yuenus

0 METOJaX HWCCIEAOBaHUS HEOOXOIMMBI COBEPIIEHHO WHbIE (HOBBIC) HCXOIHBIC



MOHATUS W WHAs HAMpaBICHHOCTh aHain3a: aOCTPaKTHOE M KOHKPETHOE
crienu(UUecKy MBICJICHHOE 3HAHKE, CBA3b 3HAHUN, aKCHOMATHYECKOE IMMOCTPOCHUE
3HaHWM U Jp., uto oTcyTcTBYeT B OTC.

[Ipy npuMEHEHHH «aHATIUTUYECKOW MPOLEAYPh» HEKOTOpAsl UCCIEeayemas
CYIIHOCTh pa3jlaraeTcsi Ha YacTd, U, CIEJOBATENbHO, 3aTEM OHA MOXET OBITh
OCTaBJICHA WJIM BOCCO3/I1aHa U3 COOpaHHBIX BMECTE YaCTEH, MpUUEM ITH MPOIECCHI
BO3MOXXHbl KaK MBICIIEHHO, TaK M MaTepUaIbHO. OJTO OCHOBHON NPUHIUII
«KJIACCUYECKON» HAYKHU, KOTOPBIM MOXET OCYILIECTBIATHCA Pa3IMUYHbIMU ITYTIMU:
Pa3JI0KEHUEM UCCIIEIYEMOTO SIBJICHHS HA OTEJIbHBIE IPUYUHHBIE LIETIH, [IOUCKAMHU
«aTOMapHBIX» CAWHUI] B PA3IMYHBIX 00JIACTAX HAyKW U T. . Hayunslii mporpecc
MOKa3bIBA€T, YTO  OATOT MNPUHIUN  KJIACCUYECKOM  HAYKH,  BIEPBBIC
chopmynupoBanubiil ["anuneem u JlekapToM, MpUBOAUT K OONBIIUM yCIeXaM Ipu
W3YYEHUH IUPOKOU CPephl SIBJICHUH.

Urak, nonsoas uroru, OTC y JI. bepranandu BeICTymaeT B IBYX CMBbICIaX.
B mmpoxom — kak ocHOBoToararomas, pyHaaMeHTanbHas Hayka, OXBaThIBAOIIAS
BCIO COBOKYITHOCTh MPOOJIEM, CBA3aHHBIX C UCCIEAOBAHUEM U KOHCTPYUPOBAHUEM
cucteM. B TeopeTnuecKkyro 4acTh BKJIIOYAKOTCS 12 HampaBlIeHWH, MPUBEICHHBIX
Bhilie. B y3kom cmbicie — OTC, cTpemsitascst BEIBECTH U3 OOIIETO ONpeeaeHuUs
CUCTEMBl KaK KOMIUIEKCA  B3aMMOJCHCTBYIOIIMX  JJIEMEHTOB  IOHSATHS,
OTHOCSIIIIMECSE K  OpPraHM30BaHHBIM  LENbIM  (B3aUMOJICUCTBUE, CyMMa,
HeHTpanu3aius, ¢GUHAIBHOCTh W T.JA.), M TMPUMEHSIOMAs HUX K aHaJu3y
KOHKpETHbIX siBeHui. [lpuknagHas o6nacth OOIIEH TEOpUU CHCTEM BKIIIOYAET,
cornacHo bepramandu: 1) cucreMoTexHHKY; 2) HUCCIEIOBaHHME orepanui; 3)
WHXEHEPHYIO MICUXOJIOTHIO.

CucTeMHbIE UCCIEOBAHUSI — BCS COBOKYIHOCTh HAYYHBIX M TEXHUYECKHUX
npoOJjieM, KOTOpble NpH Bced HUX cHneuupuke W pa3HOoOpa3suu CXOJHBI B
MOHMMAaHUU U PACCMOTPEHUHU HCCIECYEMBIX MMM OOBEKTOB KaK CHUCTEM, T. €.
MHOKECTBA B3aMMOCBSI3aHHBIX JJIEMEHTOB, BBICTYIIAKOIIUX B BHUIE E€JUHOIO
nenoro. COOTBETCTBEHHO 3TOMY CHUCTEMHBIM TOAXOA — OKCIUIMOUTHOE

(pa3bSICHUTENBHOE) BEIPAKEHUE MPOIISAYP MPEICTABICHNS 0OBEKTOB KaK CUCTEM U



CIoco00B MX OMHUCaHUs, OOBACHEHUS, NMPEABUACHUSA, KOHCTPYUPOBAHUS U T. I.
OO1ast TeOpHs CUCTEM, TAKUM 00Pa30M, BBICTYIIAET B 3TOM Cllyyae Kak OOIIMPHBIN
KOMILJIEKC HAay4YHBIX AUCHUIUIMH. ClenyeT, OJHAKO, OTMETUTh, YTO MPU TaKOM
UCTOJIKOBAaHUH B U3BECTHOM Mepe TepsAeTCs OMPEeIEHHOCTD 3a/1a4 TEOPUH CUCTEM
u ee coaepxaHus. CTporo HayyHOM KOHIENIMEH (C COOTBETCTBYIOLIUM
anmapaToM, CpeACTBaMHu U T.J.) MOKHO CUUTATh JIHUIIb OOUIYI0 TEOPUIO CHUCTEM B
Y3KOM CMBICIIE.

HTP saBnsercss BaxkHeiedd OCOOCHHOCTBIO HaIlled »JIIOXH, KOTopas
BBIPXKAETCSI B KAYECTBEHHOM CKayKe OT OJHOIO COCTOSIHUS HAYKU K IPyroMy. ITO
IpeJnoiaraeT KOPEHHYIO0 JIOMKY MpPEICTaBICHUA U METOJOB B €CTECTBEHHBIX U
TEXHUUYECKUX HayKaX, OTKPBITHE HOBBIX (PYHIAMEHTAIBHBIX 3aKOHOMEPHOCTEH
OOBEKTUBHOTO MHUpPA M OOYCIOBJIMBAET 3TUM KOJUYECTBEHHbIE M KayeCTBEHHBIC
U3MEHEHHUs Ha BCEX JTamax pa3padOTKU COBPEMEHHOUN TexHHKU. HarnsansiMu
IpUMepaMu d3TOTO TIpollecca SBISAIOTCA OypHOE TMOSBICHHE HOBBIX OTpaciei
3HAHWS, HOBBIX HAYYHBIX JUCIHUIUIMH, BO3HUKAIONIUX HA CTHIKAX CTaphIX,
MIOSIBJICHE KOMITJIEKCHBIX «TUOPHIHBIX» HAaYK, CO3/IaHWE HOBBIX HAyK HA OCHOBE
MHOTOCTOPOHHUX CBSA3€H MEXIY CTapbIMH HayKaMH, POKICHHE MPUHIMITHAIBHO
HOBBIX METOJOB U TIPUHIMIIOB WCCICAOBAHUSA, JAIOIIUX IUIOJOTBOPHBIC
pe3ynbTaThl. TakKMMHU HOBBIMH «CHHTETHUYECKUMU» JUCUUTUTMHAMH SIBIISTFOTCSI
busndeckass XuMHUA, acTpoOOTaHWKa, OWOXUMHUsA, OWOHWKA (OMOIOTHYECKas
KHMOEpHETUKA), MHKEHEpHAast OMOJIOTUSl U MHOTHUE APYTHE.

Oco0eHHOCTH COBPEMEHHOTO HAYYHOT'O TTO3HAHMUS.

1. Inddepennumanus u uaTerpanus B pazsutuu Hayku. [luddepenunanms
HAyKH TI03BOJISICT YIIyOUTh 3HaHWE O MpPeaMeETe, OJHOBPEMEHHO C 3TUM B CBOEM
pPa3BUTHHM MHTETpAIMs HAyK JAET MHMPOTY U KaK CIEACTBUE OMOPY Ha pa3UYHbIC
HAYKH MPHU BBIBOJIC HOBBIX 3HAHUH.

2. IlpuoOpeTreHre COBPEMEHHBIMM HayKaMH BCE OOJIBIIEH CTPOrOCTH U
To4uHOCTH. [IpakTHuecku Bce OTpacid HayKH MEpexoadaT K MaTeMaTHYeCKOMY

06OCHOBaHI/IIO, KOJIMYECTBCHHOMY H3MCPCHMUIO. O)IHaKO HE CTOUT 3a0BIBATh U O



KaueCTBEHHOM OTPECICHUH SBJICHUA U (PaKTOB, 0€3 KOTOPHIX HET HACTOSIIEH
HAyKH.

3. VYBenMueHHE CKOPOCTH Pa3BUTUSA HAyKH. YCKOPEHHME Iepexoia OT
Hay4YHOU UIeH K €€ peaau3alliu U BHEIPEHUIO B MPOU3BOJICTBO.

4. YBenuueHue onacHOCTU CyObEKTUBU3MA B HAYUHBIX UCCIEAOBAHUSIX.

5. Bc€ Oomblile HaydyHBIX JOCTHKEHUW CTAaHOBATCS HE PE3yJbTaTOM
JNEATeIbHOCTH OJHOTO Yy4Y4€HOro, a KOJUIeKTHBa. MOXKHO cKa3aTh, 4YTO
WHIUBUIYAIbHBIA TEpUOJ TPOM3BOJACTBA HAYYHOW MH(POPMALUU MEHSETCA
«MAaIIuHHBIM.

6. UccnenoBanus 0ObEKTOB U SABJICHUHN BeayTcs 0€3 MpelBapUTENbHBIX HX
pacuieHeHU Ha 000CO0OJICHHBIC YaCTH, a BO B3aUMOJICUCTBUU BCEX UX YACTEH.

Takum 00pa3om, 0OBEKTHI U3YYAIOT KaK II€JI0E, JIUIb MBICJICHHO BBIWICHSS
T€ WM HUHbIE ero crtopoHbl. Ha ¢QoHe mnepeuncieHHbIx OCOOEHHOCTEH Bce
OTYETJINBEE BHICTYINAET TCHJCHIIUS K CUHTE3Y 3HAHUM, MOTYyYaeMbIX pa3IMuYHbIMU
oTpacisiMu Hayku. [lo Mepe pacuiieHeHHs] HayKH Ha OTAEIbHBIE JUCHUILIAHBI
YMEHBIIIACTCSI KOJIMYECTBO CBSI3EH MEXAYy HUMHU W YBEJIMYHMBACTCS BEPOSATHOCTH
3aMeJJIEHUsT HAy4YHO-TEXHUYECKOro IMporpecca u3-3a yTpaThl BO3MOKHOCTEH
o61ieHus. MeTo 11e10CTHOTo MoaxoAa K 00beKTaM UMeeT BakKHEHIIee 3HaUeHUE B
CTAHOBJICHHHM 00Jiee BBICOKOW CTYNEHU MBIILJIEHUs, @ UMEHHO TMepexoja ero ot
AHAJIUTUYECKON CTYNEHU K CHHTETUYECKOMY MBIIUICHUIO, KOTOPOE HampaBisieT
MO3HABATENbHBIA TpollecC K 00Jie€ BCECTOPOHHEMY M TJIyOOKOMY TO3HAHUIO
sBJIcHUs. B COBpeMEHHOW TEXHHKE, MPUPOJIe M OOIIEeCTBE MbI, KaK IMPABUIIO,
MMEEeM JIeJI0 C CaMbIMHU pAa3JIMYHbIMU cucTeMamu. VX Hamuuue m03BOJISET
yTBEPXKIaTh, YTO OECKOHEUHOE MHOIroo0pa3ne OOBEKTHBIX CUCTEM IPEACTABIISACT
coboii BHemHUN Mup. Ho TONBKO B MOCIETHUE TPHU NECATUIIETUS MBI SBISEMCS
CBHUJICTEJISIMU OBICTPOTO Pa3BUTHUS TMOHATHS «CHUCTEMa», CTABILIETO KIIOUEBBHIM B
Hay4yHOM wucciegoBanuu. [logxoa Kk 0OBEKTaM HCCIEAOBAaHUSA KaK K CHCTEMaM
BBIPAKAET OJIHY U3 IIABHBIX OCOOEHHOCTEH COBPEMEHHOT'0 HAYYHOTO TMTO3HAHMUSI.

Cy1iecTByeT MHOTO onpedeneHuti CUChembl.

1. CucreMa ecThb KOMIUIEKC JIEMEHTOB HAXOISAIINICS BO B3aUMOJIEHCTBUM.



2. Cucrema — 3TO MHOXECTBO OOBEKTOB BMECTE C OTHOIICHHUSMHU STHUX
00BEKTOB.

3. Cuctema — MHOXXECTBO 3JIEMEHTOB HAXOASIIMXCA B OTHOILICHUAX WM
CBS3SIX JIPYT C IPYroMm, oOpasyroriasi IeJOCTHOCTh WM OPTaHUYECKOE €IMHCTBO
(TOJIKOBBIM CJIOBAPhH)

CucteMa — 3TO TOJIHBIM, IEJIOCTHBIA HA0OpP AJIEMEHTOB (KOMIIOHEHTOB),
B3aMMOCBSI3aHHBIX W B3aMMOJICHCTBYIOIIUX MEXIYy COOOW Tak, 4TOOBI MOTJIa
peann3oBaTbCs (PYHKIUS CUCTEMBI.

OOBEKTOM TTO3HAHUS SIBJISIETCSI YaCTh PEATBHOTO MHPA, KOTOPas BBIACIACTCS
¥ BOCIIPHUHUMAETCS KaK €JIMHOE I1eJI0€ B TeUEHUE UIUTEILHOTO BpeMeHUu. OOBEeKT
MOYKET OBITh MaTEPHAIBHBIM M a0CTPAKTHBIM, €CTECTBEHHBIM M HUCKYCCTBCHHBIM.
PeanbHO 00BEKT 0051aaeT 6ECKOHEUYHBIM HAOOPOM CBOWCTB Pa3IMYHON MPUPO/IBL.
[IpakTuuecku B Tpoliecce TMO3HAHUS B3aUMOJCUCTBUE OCYIIECTBISETCS C
OTPaHUYCHHBIM MHOXKECTBOM CBOMCTB, JISXKAIMX B TMPHUICIAX BO3MOKHOCTH HX
BOCIIPHUATHUSL M1 HEOOXOUMOCTH JJIs 1ieNid To3HaHud. [loaToMy cuctema kak obpas
00beKTa 3a7aéTcs Ha KOHEUYHOM MHOXXECTBE OTOOpaHHBIX [Jis HaOJIOACHUS
CBOWCTB.

[TonsiTHE «cHCcTeMa» BO3HUKACT TaM M TOTJa, IJIe U KOTJa Mbl MaTepHUaIbHO
WM YMO3PHUTEIIBHO MMPOBOIUM 3aMKHYTYIO TPAHUITY MEXKIy HEOTPaHUYCHHBIM HIIH
HEKOTOPHIM OTPAHWUYECHHBIM MHOXKECTBOM JJIEMEHTOB. T€ »3JIEeMEHTh C WX
COOTBETCTBYIOIICH B3aMMHOM 00YCIIOBJICHHOCTBIO, KOTOPHIE MTONAIal0T BHYTPh, —
00pa3yroT cucrtemy.

Te osmeMeHTHI, KOTOpPBIE OCTAJINCh 3a MpeAeliaMd TpaHHIlbl, 00paszyroT
MHO)XECTBO, Ha3bIBAGMOE B TEOPUHM CHUCTEM «CHUCTEMHBIM OKPYKCHHEM» WIH
MPOCTO «OKPYKEHUEM», U «BHELTHEU CPEIOM».

KomMrmoneHT — mro0as 9acTh CHCTEMBI, BCTYIAMOIIAs B ONpPEACIEHHBIC
OTHONICHUS C IPYTUMH YacTIMHU (TTOJCUCTEMaMH, dJIEMEHTAMH ).

DNEMEHTOM CHUCTEMBI  SIBIIIETCA 4YacTh CHCTEMBbl C  OJHO3HAYHO

ONnpeNenEHHbIMU CBOMCTBAMHU, BBIMOJHSIONIME OMNpEACIEHHbIE (YHKUUU U HE



MOJIJIeXKAINE JaTbHEWIIeMy pa3OMEHHIO B paMKax periaeMou 3amadu (C TOYKA
3pEHHS UCCEA0BATENS).

Cpenu coBpeMEHHBIX HAayYHbBIX TUCUUIUIMH BUAHOE MECTO 3aHMMAET o0IIast
Teopusi cucteM. Pa3Butue 3TOW HayKW IMOKa3ajao, YTO TMOHATHE OOIas Teopus
CHUCTEM HE MMEET CTPOroro OMpPE/EJIEHHOTO CMbICIA; B 3TOM CBSI3M B HAy4YHBIN
WHCTPYMEHTAPUIN BOIILIM TaKU€ MOHSITHS, KAK «CUCTEMHBIM MOAXOA», «CUCTEMHOE
UCCIICIOBAaHUE», «CUCTEMHBIM aHalau3», «HUcciefoBaHUE onepauuity. Cruemyer
y4ecTb, YTO TEPMHUHBI CHCTEMHOI'O HCCJEIOBAaHMS, YHOTpeOIsieMble B pa3HbIX
HayKax, CYIIECTBEHHO Pa3IMYalOTCsI IO CBOUM (DOPMYITHUPOBKAM.

Hexomopule no0xooul k onpedeneHuro cucmemsi:

- CHUCT€Ma — 3TO MHOXXECTBO OOBEKTOB BMECTE C OTHOIIECHUSIMU MEX]IY
oObekTaMu U My ux arpudyramu (A. Xost u P. Oelpxun);

- CHCTeMa eCTh aOCTPaKTHBINA (SI3BIKOBBIM) aHAJIOT PeaIbHOTO O0BEKTa WU
ssienus (A.U. bepr);

- MOJ MEJOCTHOW CHUCTEMOM IMOHHUMAETCS COBOKYIHOCTh KOMIIOHEHTOB,
B3aMMOJICHCTBUE KOTOPHIX TIOPOXKIAET HOBBIE (MHTETPaJbHbIC CHCTEMHBIC)
KauecTBa, He mpucymme ee oopasyromuM (B.I'. Adanacees).

Cucrema — 3TO COBOKYMHOCTh (MHOKECTBO) 3JIEMEHTOB, HaXOJSALIUXCS B
OTHOIIICHUSX U CBS3SIX JAPYT C APYroM, 00pa3yrolIrux OMpeAeIeHHYIO 1IeJIOCTHOCTD,
eauHCcTBO. [Ipy 3TOM HYXHO Y4YWUTBIBaTh, UTO: KaKIbId JIEMEHT, BXOJSIINMA B
CHUCTEMY, caM 10 ce0e MOXXET paccMaTpUBaThCS KaK CHUCTEMa, COCTOsSIIas M3
AJIEMEHTOB JIPYTOrO THIA, T.€. CHUCTEMBI OOBIYHO TMPEACTABISAIOT COOOM
UEPAPXUUECKYI0 CTPYKTYPY; B3aUMOCBSI3M MEXAY AJIEMEHTAMH CUCTEMbI MOTYT
MEHSTBCS BO BPEMEHHU B COOTBETCTBUM C XOJOM BBINIOJIHEHUS BO3JIOKCHHBIX Ha
9TH JIEMEHTHI QyHKIIUH.

CucrtemMa — 1ICJIOCTHBIM KOMILJIEKC B3aMMOCBSI3aHHBIX KOMIIOHEHTOB,
UMEIOIUMHA 0Cc000€ €IMHCTBO C BHEHIHEW Cpelod U MPENCTABISIOMUN CcoOOM
MOJICUCTEMY CHCTEMBbI 0oJieeé BBICOKOTO TOpsiiKa (TJIOOAJIBHOW CHUCTEMBI).
EnrHCTBO CHCTEMBI C BHEIIHEN CPEIOM OMPEAETSAET €€ B3aUMOCBS3b C JACHCTBUEM

O0OBEKTHBHBIX SKOHOMHUYECKHX 3aKOHOB.



CylecTBYIOT U ApPYrue ONpeAeeHUs MOHATHUS CUCTEMBbI, BBIJEISIONINE €0
¢unocodckyro, MaTeMaTHUECKYIO, (U3NYECKYIO, JHUHTBUCTUYECKYI0 U JpYyTue
ctopoHbl. HecmoTpsi Ha Takoe MHOroooOpasue (opMallbHBIX OINPEACIICHUA 3TOTO
MOHATHUSI, CYTh €TI0 COCTOMT B TOM, YTO CHCTEMA JOJDKHA PAaccMaTPUBATHCS Kak
HEKHI 1IeJIOCTHBIM KOMIUIEKC B3aMMOCBSI3aHHBIX 3JIEMEHTOB, OOBEIUHEHHBIX
OOIIMHOCTBIO IIEIM W O00pa3ymolUX 0Cc000€ €IMHCTBO C OKpYXKalolIeh Cpesoi.
Htak, B 0011eM citydae 1moji CHCTEMON MTOHMMAETCsI HaJTUIre MHOKECTBA OOBEKTOB
UCCJIEIOBAHUS C HA0OPOM CBSI3EM MEXAY HUMHU U MEXIY UX CBOMCTBAMHU.

[Ipu BcéM pa3zHOOOpa3Mu HUCTOJIKOBaHWM, MOHMMAaHHE CHUCTEMBI B CaMOM
o0IeM TIaHe TPATUIIMOHHO BKIIOYAeT B ceOs TPEICTABICHHE O CAWHCTBE U
LEJIOCTHOCTH B3aUMOCBSI3aHHBIX MEXAy CcoOOM €€ »JJIeMeHTOB, TO €CThb
MPEANnoaraeT pacCMOTPEHHUE CHUCTEMBI KaK OOBEKTa, MPEXIe BCEro, C TOYKU
3penust 1enoro. CeMaHTHYecKOoe IoJie TaKOro MOHMMAHMS BKJIIOYAET TEPMHUHBI
(BJIEMEHT», «IIEJI0e», «EOUHCTBO», «CBSI3b», «B3aUMOJICUCTBHE», a TaKKe
«CTPYKTypa» — CX€Ma CBSI3e MEXKIy 3JeMeHTaMu cucteMbl (cM. CTpyKTypa).
CtpykTypa  CcHUCTeMbl  TIpeArojiaraeT  yHopsAOY€HHOCTh,  OpTraHU3aIMIO,
YCTPONCTBO, 0OYCIIOBIIEHHBIE XapaKTEPOM B3aUMOOTHOIIECHUN MEXIY dJIEMEHTAMU
u e¢ B3aMMOOTHOIIICHHEM CO BHEIIHEH Cpefoi, B KOTOPBIX MPOSBISIOTCS JBa
MPOTUBOIOJIOKHBIX CBOMCTBA CHUCTEMbBI: OTPAaHHMYEHHOCThH (BHEIIHEE CBONCTBO
CHUCTEMBI) U LIEJIOCTHOCTh (BHYTPEHHEE CBOMICTBO CUCTEMBI).

[TonsTre cucTeMbl UMEET YpPe3BBIYAHHO HIMPOKYH 00JacTh MPUMEHEHUS
(MpaKTUYECKU KaXKIbIi 0O0BEKT MOXKET OBITh PACCMOTPEH KAaK CHCTEMa), TOATOMY
JIOCTATOYHO IOJHOE MOHUMaHUE KAaTerOpUU CUCTEMbl MPEANOJaraeT MOCTPOCHHE
CEMEICTBa COOTBETCTBYIOIIUX OMNPENCICHUM — KaK CoJepKaTeIbHbIX, TaK U
dbopmanbHbIX. JIUIIE B paMKax TaKOTro CEMENCTBA OMpeIeNieHn yAaETCsl BEIPA3UTh
OCHOBHble NPUZHAKU CUCMEM U COOTBETCTBYIOIINE UM CUCHEMHblEe NPUHYUNDL.

1. Llenocmuocms: onpenenéHHas HE3aBUCUMOCTb CUCTEMbI OT BHEIIHEH
Cpeabl U OT JAPYTMX CHUCTEM; OIpENENEHHAsl 3aBUCHUMOCTb KaXXJOrO 3JIEMEHTA,
CBOMCTBA U OTHOIIEHUS CHUCTEMBI OT €ro MecTa, (yHKIUMWA U TaK Jajee BHYTpU

Ocaoro.



2. Césa3nocmb. HaMUyuE CBS3€d W OTHOIICHUH, KOTOpPbIE MO3BOJISIOT
MOCPEJICTBOM TMEPEXO0JIOB 10 HUM OT JIEMEHTA K 3JIEMEHTY COCIMHUTH JIBA JTFOOBIX
3JIEMEHTA CUCTEMBI;

3. CmpykmypHocms.  BO3MOXHOCTh  OINKCAHUS  CUCTEMbI  4Yepe3
YCTAHOBJIEHUE €€ CTPYKTYpbl, TO €CTb CXEMYy CBS3€d U OTHOLICHWII;
00YCJIOBIIGHHOCTh TOBEJICHUS CUCTEMBI HE CTOJIbKO MOBEACHUEM €€ OTIEIbHBIX
AJIEMEHTOB, CKOJIKO CBOMCTBAMH €€ CTPYKTYPHI.

4, Hepapxuunocms: KaxIbli KOMIIOHEHT CHCTEMBI, B CBOIO OYEpElb,
MOYKET PacCMaTpPUBATBCS KAK CHUCTEMA, a MCCIeIyeMasi B TAKOM CJIy4dae CUCTeMa
MIPEICTABIISIET COO0M OANH M3 KOMIIOHEHTOB 00JIee MUPOKON CHCTEMBI.

5. Dyuxkyus. HaIduue 1esed  (BO3MOXKHOCTEH), NpH D3TOM HE
SIBJISIFOIIMXCST IPOCTOM CyMMOM 1iesieid (BO3MOKHOCTEH) 3JIEMEHTOB, BXOASIIUX B
CUCTEMY; MNPUHIMIHAIBHAS HECBOJAUMOCTh (CTENEHb HECBOAMMOCTH) CBOMCTB
CHUCTEMBI K CyMME€ CBOMCTB €€ 3JIEMEHTOB HA3bIBAETCS AIMEPIKEHTHOCTEIO.

6. Mmuoocecmeennocms  onucanusi  KaXAOM  CHUCTEMBL: B CHILY
NPUHIUNHATBHON CIIOKHOCTH KaXKJI0W CUCTEMBI €€ aJleKBaTHOE MO3HAHUE TpeOyeT
IIOCTPOCHHUSI MHOKECTBA PA3JIMYHBIX MOJEJEH, KaXJas M3 KOTOPBIX OIKMCHIBAECT
JIAIIb ONPENECIEHHBIN ACTIEKT CUCTEMBI.

COOTBETCTBEHHO YyKa3aHHOMY TOJAXOAY, 00wyt cxemy KOMNOHEHMO8
cucmembl MOXKHO TIPEJICTABUTD CIAEAYIOMIUM 00pa3oMm:

1. dnemenm cucmembnl. Henenumas 4acTh CHUCTEMBI,
XapaKTEPU3YIOIIAsICd KOHKPETHBIMA CBOMCTBAaMH, OINPEACIISIOIINMU €€ B TAHHON
CHCTEME OJHO3HAYHO. MHOXKECTBO COCTABISAIOIIUX E€IWHCTBO 3JIEMEHTOB, HMX
CBA3€H M B3aMMOJACHCTBUN MeEXIy cOO0OM M MeXAy HUMHU M BHEIIHEW cpenou,
00pa3yroT MPUCYIIYIO CUCTEME IE€JIOCTHOCTh, KAUeCTBEHHYIO OINPEACIEHHOCTh U
[eJICHANPABJICHHOCTh (LI€JIEYCTPEMIIEHHOCTD). YUHUCIIO pa3IMYHBIX JIEMEHTOB U MX
B3aMMOCBSI3€M, KOTOpPbIE BKJIIOYAET B ce0sl cCCTEMA, ONIPEACIISIIOT €€ CIIOKHOCTD.

2. Cesasu cucmemvi. COBOKYNHOCTh 3aBUCHUMOCTEM CBOWCTB OJHOTO
3JIEMEHTa OT CBOMCTB JPYyTHMX JJIEMEHTOB CHCTEMBI: OJHOCTOPOHHUX;

ABYCTOPOHHHX, MHOI'OCTOPOHHHX. Cas3u OIIPCACIIAIOT Ba>KHBIM 1A CHCTCMBI



MOpSIIOK OOMEHa MEXIy JJIEMEHTaMH BEIIECTBOM, JHEpruei, uHQopMaIuen.
[IpocrerimmMu  CBS3IMU  ABJSIOTCS  MOCJIEAOBATEIIBHOE W MAPAJUICIBHOE
COCMHEHHUSI DJIEMEHTOB M TOJIOKUTENIbHAS U OTpHUIlaTeNIbHAsE oOpaTHbIE CBsI3U. B
CJIOKHBIX CHCTEMaX 0c0o00€ 3HaueHNEe UMEIOT HH(POPMAIIMOHHBIE CBS3H, OJTHAKO HE
MEHEE BaXKHbI U SHEPreTUUECKUE U MaTepUalibHbIE CBA3U. ClI0kKHasi COBOKYITHOCTD
CBsI3e B MOJOOHBIX CHCTeMax oOpa3yeT TaKkoe CBOWCTBO KaK HEPaApPXUYHOCT,
KOTOpasi TpUCyIla HE TOJBKO CTPOCHUIO, MOpP(}OJIOTHH CHCTEMBI, HO U €€
MOBEJICHUIO: OTJ/CJIIbHBIE YPOBHU CHUCTEMbl OOYCJIOBIMBAIOT OIpPEICIEHHbBIC
acmekThl €€ TIOBEJEHHUS, a IMEeJOCTHOe (YHKIIMOHUPOBAHUE OKa3bIBACTCS
pe3yJIbTaTOM B3aUMOJCHUCTBHUS BCEX €€ CTOPOH U YPOBHEU.

3. Cmpykmypa cucmembl. Ynops104eHHOCTh OTHOIIICHUM,
CBA3BIBAIOIIMX JJIEMEHTBl CHUCTEMBI, OIIPEIENSET CTPYKTYPY CHUCTEMBI Kak
MHO>KECTBO 3JICMEHTOB, GYHKIIMOHUPYIOIINX B COOTBETCTBHUU C
YCTAaHOBUBIIUMHUCS MEXKIY BJEMEHTAMH CHCTEMbI CBS3IMU. CTPYKTYypy MOXKHO
IPEACTAaBUTh KaK CXEMY — CTATUYECKYIO MOJIENIb CUCTEMBI, KOTOPAsi XapaKTEPU3yeT
TOJIBKO CTPOCHHUE CHUCTEMbI, HE YUYUTHIBAsI MHOMXECTBA CBOWCTB M COCTOSIHUM €€
aneMeHToB. Kak mnpaBwio, mnpu BBEACHUHM MOHSATHE CTPYKTYPbl CHUCTEMY
OTOOpaXkatoT MYTEM pa3jeieHUus Ha TMOJCUCTEMbl, KOMIIOHEHTHI, 3JEMEHTHI C
B3aUMOCBSI3SIMHA, KOTOpPbIE€ MOTYT HOCWUTH pa3iuyHbld xapaktep. OaHa U Ta xe
CHUCTEMa MOXET OBITh MPEJCTaBICHA PA3HBIMU CTPYKTYpaMU B 3aBHCHUMOCTH OT
CTaJU MO3HAHUA OOBEKTOB WJIM IMPOIIECCOB, OT aCMeKTa WX PACCMOTPEHUSs, LeIn
CO3JIaHHs U TaK Jajee.

ITo mepe pa3BUTHS UCCIAEAOBAHUN WIM B XOJ€ MPOCKTUPOBAHUS CTPYKTypa
CUCTEMBbl MOXKET W3MEHAThCA. CTPYKTyphl MOTYT OBITh MPEJICTABICHBI B
MaTpu4yHO dopme, B GOpMeE TCOPETHKO-MHOKECTBEHHBIX OMMCAHUM, C TTIOMOIIIBIO
s3bIKa TOIOJIOTUH, AIreOphl U APYTUX CPEACTB MoJiesiupoBanus cucteMm. Hanbosnee
pACIPOCTPAHEHBI CIEAYIOIIME KIIACCHI CTPYKTYD:

1. Cemesasi cmpykmypa TPEJCTABISIET COO0OM JTEKOMITO3HITUIO CUCTEMBI
BO BpemMeHU. Takue CTPYKTypbl MOTyT OTOOpakaThb TOPSAOK JEUCTBUS

TEXHUYECKON CUCTEMBI (Hampumep, TeiaedoHHas CeTh, IJICKTPUIECKAs CETh U TOMY



no/I00HbIE), H3Talbl JACATENILHOCTH YeNOoBeKa (Hampumep, MpU TMPOU3BOJACTBE
OPOAYKIIMH — CEeTeBOM rpaduK, MpU MPOESKTHUPOBAHUH — CETeBas MOJEb, MpPU
MJJAHUPOBAHUM — CETEBOM IUIaH U TOMY IOJ00HBIE).

2. Hepapxuueckas cmpykmypa TpencTaBisieT co00il IeKOMIIO3UIIUIO
CUCTEMBI B IPOCTPAaHCTBE. Bce KOMIOHEHTHI U CBSI3U CYLIECTBYIOT B ITHX
CTPYKTypax OJHOBPEMEHHO (HE pa3HECEHBl BO BpeMeHN). Takue CTpyKTypbl MOTYT
UMETh OOJIbIIIEE YMCIIO YPOBHEN JEKOMIO3UIMH (CTpYKTypu3auu). CTpyKTyphbl, B
KOTOPBIX KaXKIbIA SJIEMEHT HUKEJIEKAIIEro YPOBHS NOMYMHEH OJHOMY Y3y
BBIIIECTOALLIEIO (M 3TO CIPABEIIMBO Uil BCEX YPOBHEW HEpapXvu), HA3bIBAIOT
JPEBOBUAHBIMU CTPYKTYPAMH, WIIH HEPAPXUUECKUMU CTPYKTYPAMU C «CUIIbHBIMI
cBa3siMU. CTPYKTYphI, B KOTOPBIX AJIEMEHT HUKEIEKAIIETO0 YPOBHS MOXXET OBITH
NOMYMHEH ABYM M 0OoJiee y3jaM BBIIIECTOSIIET0, HAa3bIBAIOT HEPapXUUECKUMU
CTPYKTYpPaMU CO «CJIA0BIMU» CBSI3SMHU.

3. Mampuunas cmpykmypa TpeACTaBIsSIET COO0H HEePaAPXUUYECKYIO
CTPYKTYpY CO «CIaObIMM» CBSI3AIMH, KOTOpass Oaszupyercs Ha MPHUHIIMIE
MHOKECTBEHHOU nepapxuu. OTHOIIEHUS, UMEIOIINE BU] «CIIA0BIX)» CBS3EH MEXKIY
JIBYMsI YpPOBHSIMH, TOCTPOEHBI MO (PYHKIMOHAIBHOMY TNPUHIUIY U TMOAOOHBI
OTHOLIEHUSIM B MaTpulle, 00pa30BaHHOM U3 COCTABJISIONINX 3TUX ABYX YPOBHEM.

4, MHnoeoypoenesas uepapxuyeckas cmpykmypa TPEICTaBIseT cOOOi
UEPAPXUUYECKYIO CTPYKTYPY C «CHJIBHBIMU» M «CIaOBIMU» CBSI3IMH, KOTOpas
0asupyercs Ha MPUHIUIIE MHOXECTBEHHON uepapxuu. Tak, B Teopuu cucteM M.
MecapoBuua MpeUIoKEeHbl  OCOOBIE  KJIAacChl  HMEPapXUUECKUX  CTPYKTYD,
OTJIMYAIOIIMECS PAa3IUYHBIMA [PUHUUIIAMHA B3aUMOOTHOLIEHUI 3JIEMEHTOB B
npejesiax YpoBHS U pa3iuyHbIM MPABOM BMEIIATEIbCTBA BHILIECTOSIIIETO YPOBHS B
OpraHU3alMI0 B3aMMOOTHOLIEHUH MEXIy DJIIEMEHTAMH HIDKEIEKAIIEro, s
HA3BaHUSl KOTOPBIX OH MPEUIOKUI CIEAYIOUUE TEPMHUHBL: «CTPATB», «CIOW»,
«AUIETOHBI.

S. Cmewannas uepapxudeckas cmpykmypa TPeEACTaBiseT coOoil

CTPYKTYPY C BEPTUKAIbHBIMU U TOPU3OHTAIIBHBIMU CBSI3SIMU.



6. Cmpykmypa ¢ npou380ibHbIMU CEA3AMU MOXKET UMETH JTI00YI0 (hopMmy,
00BEAMHSTH MPUHIIUIIBI Pa3HBIX BUJIOB CTPYKTYp U HapyLIaTh UX.

Bzaumooeiicmeue cucmemor. Ilpoliecc B3aMMHOTO BIIMSHUS SJIEMEHTOB,
CUCTEMBI U BHEIIHEN CPEIbl IPYT Ha JPYyra, a TAKXKE COBOKYITHOCTb B3aMMOCBA3EH
Y B3aMMOOTHOLIEHUH MEXAY UX CBOWCTBAMH, KOIJla OHHM NMPUOOPETAIOT XapakTep
B3aUMOJIEUCTBUSI.

Buewmnsa cpeoa cucmemvl. BC€, 4TO HE BXOJHUT B CUCTEMY, OOBEIHHSIETCS
IIOHATUEM «BHEILIHAA cpella». B CyIIHOCTH, BBIABICHUE CUCTEMBI €CTh pa3JIelICHUE
0 ONpeeiEHHBIM OCHOBAaHUSIM HEKOTOPOH O0O0JacTM MaTepHalbHOTO —HIIU
abCTpakTHOTO MMpa Ha JIB€ YacTH, OJHA M3 KOTOPBIX paccMaTpUBaeTCi Kak
CUCTEMA, a IpyTasi — Kak BHELIHSAS Cpeia. DTO MOJAPa3yMEBAET, YTO BHELIHSAS Cpeia
IPEACTABIISIET COOOM MHOYKECTBO CYIIECTBYIOIIMX B MPOCTPAHCTBE U BO BPEMEHU
OOBEKTOB U JPYIMX CHCTEM, KOTOpbIE, KaK IIpearoyiaraercs, AECUCTBYIOT Ha
CUCTEMY TE€M WJIM UHBIM oOpa3oM. [Ipu 3ToM, Mexay cucTeMOM U BHEILIHEN cpenoi
CYLIECTBYET OmpeneiaéHHas B3aMMO3aBUCHUMOCTh — cHUCTeMa (QOpMHUpPYET U
IPOSIBJISIET CBOM CBOMCTBA B IPOLIECCE B3aMMOJICUCTBHS CO CpeloH, Oyaydu
AKTUBHBIM KOMIIOHEHTOM 3TOT'0 B3aUMOJCHCTBUS.

Ceoucmesa cucmemul

Cpenu MHOXECTBAa CBOMCTB, NMPUCYIIUX CHUCTEMaM, BBIACISAIOTCS Haubosee
BaXKHbIE, XapaKTepHU3yolre X QyHKIHOHUPOBAHUE:

1. Cocmosinue cucmemvi. HaGop 3HaUY€HMII OCHOBHBIX IapaMETPOB
CUCTEMBI, OIpeNesAonnil xapakTep €€ (YHKIHOHUPOBAaHUS Ha OIpeneIéHHOM
BpeMeHHOM uHTepBaje. (CoOCTOSHME CHCTEMBI MOYKHO IPEACTABUTh Kak
COBOKYMHOCTb COCTOSIHMI €€ N 3JIEMEHTOB U CBSA3€H MEXIy HUMH (ABYCTOPOHHHX
CBsI3€l HE MOXKET ObITh Oosiee uem n(n — 1) B cucteMe C n IeMeHTaMu). 3a/laHne
KOHKPETHOM CUCTEMBbI CBOJAUTCS K 3aJJaHUI0 €€ COCTOSHUM HA BCEM MPOTIKEHUU €€
KU3HEHHOro IMKja. PeanpHas cucreMa HE MOXET HaXOOUThCA B JIHOOOM
COCTOSIHMH, TaK Kak BCErJa €CTb W3BECTHBIE OIPAHMYEHUS  — HEKOTOpbIC
BHYTpPEHHHE U BHEUIHUE (PakTopbl. Bo3MOKHBIE COCTOSIHUSA PEATbHOM CHCTEMBI

00pa3yroT B MPOCTPAHCTBE €€ COCTOSHUNM HEKOTOPOE MHOMXECTBO JOMYCTHUMBIX



COCTOSIHUM cucTeMbl. OnpenenstoT COCTOSHUE CHUCTEMbI (B ClIy4ae CHUCTEM
MaTepUaIbHOW TPHUPOABI) JIMOO Yepe3 BXOJHBIE BO3JACHCTBUS W BBIXOIHBIC
CUTHAaJIBI (pe3yJIbTaThl), IMOO Yepe3 MaKkponapaMeTphbl, MAKPOCBONCTBA CUCTEMBI.

2. Ilosedenue cucmemovr. Ecnu cucreMa crocoOHa MNEpPeXOnuTh U3
OJIHOTO COCTOsIHMSI B japyroe (Hampumep, sl — s2 — s3 — ...), TO
MO/Ipa3yMEBAETCsl, UTO OHA 00JIa/laeT MOBEAECHUEM. DTUM MOHSATUEM MOIb3YIOTCS,
KOTJ]Ja HEU3BECTHBI 3aKOHOMEPHOCTH WJIM MpaBUJIa MEPEX0Ja CUCTEMbI U3 OJTHOTO
COCTOSIHMSI B Jpyroe. B Takux ciydasx TOBOpST, 4YTO cHUCTeMa o00yagaer
HEKOTOPHIM TOBEACHUEM, M BBISICHSAIOT €ro XapakTep, ajirOpuT™M H Jpyrue
O0COOEHHOCTH.

3. Pasnosecue cucmemor. CrnocoOHOCTh CHCTEMBI B OTCYTCTBHUH
BHEIITHUX BO3MYIIAIOMIUX BO3JACHCTBUN (MJIM MPU TIOCTOSHHBIX BO3JICHCTBUSIX)
COXpPaHATh CBOE COCTOSIHUE CKOJIb YTOJHO JIOJTO (MM HA MPOTSXKEHUH 3aIaHHOTO
BPEMEHHOTO MHTEPBaJIa) HA3bIBAIOT COCTOSSHUEM PaBHOBECHSI.

4, Yemouuusocme  cucmemwvi.  Ilog  yCTOMUHMBOCTBIO — MMOHUMAIOT
CITIOCOOHOCTh CHCTEMBI BO3BpAIlaThCsl B COCTOSIHUE PAaBHOBECHS IOCJE TOTO, Kak
OHa ObLJ1a U3 9TOTO COCTOSIHUS BBIBE/ICHA IO BJIMSHUEM BHEIIHUX (2 B CHCTEMaX C
aKTUBHBIMH JJIEMCHTAMH — BHYTPEHHUX) BO3MYIIABIINX BO3ACHCTBUH. OJTa
CITIOCOOHOCTh OTHOCUTEbHA M OOBIYHO MPHCYIlAa CUCTEMaM TOJBKO TOTJa, KOTa
OTKJIOHEHUSI HE MPEBBINIAIOT HEKOTOporo mpexaena. CocTosHHE pPaBHOBECHUSA, B
KOTOpPO€ CHCTeMa CIOCOOHA BO3BpaIlaThCs, HA3bIBAIOT YCTOWYMBBIM COCTOSTHUEM
paBHOBecusi. Bo3Bpar B 3TO COCTOSIHHE MOKET COIMPOBOXKIATHCS KOJI€OATEIHHBIM
nporieccoM. COOTBETCTBEHHO, B CIJIOKHBIX CHCTEMaxX BO3MOKHbBI HEYCTOMUYHUBBIC
COCTOSIHUSI PAaBHOBECHSI.

S. Pazsumue cucmemwvi. Kaxxnasg cucteMa B CBOEM pa3BUTUU MPOXOAUT
PAl OCHOBHBIX ITAroB:

1. BO3HMKHOBCHHUE;

2. CTAaHOBJICHUE;

3. npeoOpa3oBaHue.



Bosznuknosenue cucmemvl — CIOXKHBIM IPOTUBOPEYUBBIA  ITPOILECC,
CBA3AHHBII C IOHATHEM «HOBOTO». OTOT IIPOLIECC, B CBOKO OYEPEIb, MOXKHO
pa3enuTh Ha J1Ba 3Tala:

1. CKPBITBIM 3Tall — MOSBJICHHE HOBBIX 3JIEMEHTOB U HOBBIX CBSI3€l B
paMKax cTaporo;

2. SBHBIM D3Tall, KOrJa HAaKOIMBIIUECS HOBbIE (AKTOpPBHl MPHUBOIAT K
CKa4yKy — IOSIBJICHUIO HOBOTO Ka4eCTBa.

IIpouecc CTaHOBIIEHHsI CUCTEMBI CBSI3aH C JAJBHEUIINM KOJWYECTBEHHBIM
YBEIMYEHUEM KayeCTBEHHO TOXKJIECTBEHHBIX MHOXECTB €€ 3JIEMEHTOB U C
MOSIBJIEHUEM Y CHCTEMBI HOBBIX Kau€CTB.

[IpoTuBOopeune MeXJIy KadeCTBEHHO TOXJIECTBEHHBIMU JJIEMEHTAMHU
ABJIIETCS OJHUM U3 MCTOYHUKOB pa3BUTUS cucteMbl. ClencTBUE 3TOrO
IIPOTUBOPEYMS — CTPEMIICHUE JJIEMEHTOB PAa30MTUCh B mpocTpaHcTBe. C Apyrou
CTOPOHBI, CYHIECTBYIOT CHCTEMOOOpa3yronie (pakTopbl, KOTOpbIE HE AaroT
cucteMe pacnactecsi. K TOMy e CylecTByeT I'paHMIla CHUCTEMBI, BBIXOJ 3a
KOTOPYIO MOKET ObITh I'yOUTEIbHBIM JUIsl DJIEMEHTOB CUCTEMBI U ISl CUCTEMBI B
ueiaoMm. Kpome Toro, Ha KaxAyl CUCTEMY JCHCTBYIOT JPYyTH€ CHUCTEMBI,
MPEIATCTBYIOIIUE PACLIMPEHUI0 CUCTEMHBIX TIpaHull. Bc€ 310 ompenernser
LEJIOCTHOCTh KaK CHelU(UIECKOe CBOMCTBO 3PEION CUCTEMBI.

[TproGperaeMbie crcTeMoil HOBbIE (DYHKIIMOHAJIbHBIE KayecTBa BKIIIOYAIOT B
cebs1 cnenuduyeckre CBOMCTBA, MPUOOPETEHHBIE CHUCTEMOM B mpolecce eé
oOmmieHusi ¢ BHemHeW cpenoil. Haumbosee mNepCleKTUBHBIMUA OKa3bIBAIOTCS TE
AJIEMEHThl CHCTEMbI, (PYHKIHMH KOTOPBIX COOTBETCTBYIOT MOTPEOHOCTIM
CYILLIECTBOBAHMSI CUCTEMbl B KOHKpETHOW BHemHeil cpene. Cucrema B I€0M
CTAaHOBUTCSl CIEeUMAIN3UpOBaHHON. OHa MOXET YCHEemHO (YHKIMOHUPOBATH
TOJIBKO B TOH cpefie, B KOTOpoi oHa chopMupoBanack. Beskuil nepexoi CUCTEMBI
B JIPYTYIO Cpelly HEM30€KHO BbI3bIBAET €€ MpeoOpa3oBaHuUE.

Cucrema B nepuoJ 3peNOCTH BHYTPEHHE IIPOTUBOPEYMBA BCIIEICTBUE
JIBOMCTBEHHOCTH CBOEr0 CYILIECTBOBAHUS KaK CHUCTEMbI, 3aBEpIUAIONICH OAHY

bopMy IBMIKEHUS U SBISIONICICS HOCHTENEM 0oJiee BHICOKON (OPMBI JBUKEHUS.



Jlaxxe mpu ONaronmpusATHBIX BHEIIHUX YCJIOBHUSIX BHYTPEHHHE MPOTHBOPEUHS
IPUBOJAT CHUCTEMY B COCTOSIHUE MpeoOpa3oBaHHsA — HEM30EKHOMY dTamy eé
pa3BUTHS.

Brewnue npuuunvl npeobpazosanus cucmemol.:

1. VU3MEHEHUS BHELIHEN CPEJIbI;

2. IIPOHUKHOBEHUE B CUCTEMY UYXKIBIX MIEMEHTOB, BO3ICHCTBYIOIINX Ha
CTPYKTYPY CHCTEMBI.

Brympennue npuuunvl npeobpazosanus cucmemsi:

1. OTPAaHMYEHHOCTb  MPOCTPAHCTBA  pa3BUTUA M 00OCTpeHHUe

HpOTI/IBope‘-II/Iﬁ MCK/Yy 3JICMCHTAMHU CUCTCMBI,

2. HAKOIUIEHHWE OLIMOOK IPU Pa3BUTHM CHUCTEMBI (MyTallUd B KUBBIX
OpraHu3max);

3. IPEKpalleHue  BOCIPOMU3BOJCTBA  AJIIEMEHTOB,  COCTaBJISIOLIMX
CUCTEMY.

[IpeoOpa3zoBanne cUCTEMBI MOKET MPUBECTH KaK K THOEIN CUCTEMBI, TaK U K
BO3HUKHOBEHUIO Ka4EeCTBEHHO WHOU CUCTEMBI, MPUYEM CTEICHb
OpPraHU30BAaHHOCTH HOBOM CHCTEMbI MOKET ObITh paBHOM MM O0Jiee BRICOKOH, UeM
CTENEHb OPraHU30BAHHOCTHU MIPe0OPa3zyeMoil CUCTEMBI.

Takum 006pa3oM, Mpu ONpeIeTIEHHBIX YCIOBUAX BO3MOXKEH CKaYKOOOpa3HbIN
nepexoj, CUCTEMbl HAa HOBBIA OoJjiee BBICOKMN (MM Oojiee HUBKHUH) YpPOBEHBb
YIIOPSIAOYEHHOCTH. [IpruéM mepexos CUCTEMBbI K Pa3jIWYHbIM CBOMCTBEHHBIM €U
COCTOSIHUSIM, a TaKkKe pa3pylIeHHe CHCTeMbl MOTYT OBITh pe3yJbTaTOM Kak
JIOCTaTOYHO CHUJIbHBIX BHEIIHUX BO3JECHCTBUN, TaK W OTHOCHUTEIHHO CIaObIX
GaroKTyaluuid  IJUTENbHO CYHIECTBYIOIIMX WM  YCWIMBAIOMIMXCS 32 CYET
MOJIOKUTENbHBIX O00OpaTHbIX cBsized. Ilepexon cucreMbl Ha HOBBIA YPOBEHb
OPTaHU30BAaHHOCTH B OIPEEIEHHBIX CUTYAIMSIX MPECTABISIET COO0N ClIydaHbIN
MPOIIECC BHIOOPA CUCTEMOM OJTHOTO U3 BO3MOYKHBIX ITYTEH SBOJIIOIMHU. 371€Ch BHOBb
CIeAyeT NOMYEPKHYTHh CIIOBO «BO3MOXHBIX», TO €CTb pPa3yMHO TOBOPUTH O
CO3JIaHUM YCJIOBUM MEpPEXoaa CUCTEMBI B OJHO U3 BO3MOKHBIX, CBOMCTBEHHBIX €1

COCTOSHUU.



Bo3MoOXkHBI 1Ba KpallHUX BapuUaHTa HW3MEHEHUS CTPYKTYpbl CHCTEMBI,
KOTOpbIE MOKHO YCJIOBHO OOO3HAUMUTh KAaK PEBOJIOIMOHHBIM U 3BOJIIOIIMOHHBIN.
[Ipu peBOMIOIMOHHOM MpeoOpa30BaHUM MPEANOIAraeTcsi, YTo CO3JAaHHI0 HOBOWU
OpPraHM3allMd CUCTEMBI, HOBOM €€ CTPYKTYypbl JOJDKHA IIPEIIIECTBOBATH
HACWJILCTBEHHAs  JIOMKa  CTPYKTypbl  ctapoid. OObBIYHO  TMOCjie  Takou
HACUJILCTBEHHOM JIOMKM CHCTeMa TNepeXOoAUT Ha Oojiee HHU3KHI ypOBEHb
YIOPSA0YEHHOCTH, MPU 3TOM (popMHpOBaHME HOBOM CTPYKTYphI 3aTSATHBAeTCS Ha
JUIATENbHBINM,  TOPOM  HEONMpEeNeNEHHbIM, Cpok. Ilpm  3BOTOIUOHHOM
npeoOpa3oBaHUN HOBBIE OTHOIIECHUS (DOPMHUPYIOTCS B paMKax CYIIECTBYIOIIEH
CTPYKTYpPBI, BOBHUKAIOT HOBbIC TEHJCHIIMU Pa3BUTUsA cUCTeMbI. [Ipu HakomieHuu
KOJIMYECTBEHHBIX M3MEHEHUU BO3MOKEH M CKAYKOOOpa3HbI, U B 3TOM CMBICIIE
PEBOJIIOLIMOHHBIN, IIEPEX0T CUCTEMBI B HOBOE PABHOBECHOE COCTOSIHUE — K HOBOWU
CTPYKTYpe, K KOTOPOW CHCTEMa «BHYTPEHHE» rorosa. B 3Tom ciyyae cyTh
PEBOJIOLIMOHHOTO MPeoOpa3oBaHUs CBOAMTCS K YHHUUYTOXKEHHMIO 3JIEMEHTOB,
MPENATCTBYIOIIMX CTAHOBJIEHUIO HOBOM CTPYKTYphl (Hampumep, B COLMAIbHO-
HKOHOMHUYECKUX CHCTEMaX TaKUMH 3JIEMEHTAMU SBIISIFOTCS OpraHbl YIPaBICHUS).

Ecnu npennonoxuTb, 4TO COCTOSHUE CUCTEMBbI MOKET OBITh MPEJICTABICHO
HA0OpOM U3 N MapaMeTpoB, TO KaXJAOMY COCTOSIHUIO CHUCTEMbl Oyner
COOTBETCTBOBATh TOYKA B N-MEPHOM MPOCTPAHCTBE COCTOSHUM CHCTEMBI, a
(YHKIIMOHUPOBAHUE CHUCTEMBI NPOSBUTCA B NEPEMELIEHUH O3TOM TOYKH IO
HEKOTOPOM TPAeKTOPUHU B MPOCTPAHCTBE COCTOAHUM. [10-BUIMMOMY, NOCTHXKEHUE
KEJIAeMOTO COCTOSIHUSL BO3MOKHO B OOIIIEM Cllydae MO HECKOJIbKUM TPACKTOPHUSM.
[IpennoYTuTENBbHOCTD TPAEKTOPUM OINPENAEIAETCS OLEHKOM KadeCTBAa TPACKTOPUHU
M 3aBHCHUT TaK)X€ OT OTPAaHMYEHMM, HAKJIAIBIBAEMBIX HAa CHCTEMY, B TOM YHCIIE
BHEIIHEW cpemoll. DOTH OrpaHUYEHHUs ONPEACNAI0T 00JacTh JIOMYCTUMBIX
Tpaektopuu. Jliig onpeneneHuss MNPEaNOYTUTENbHON TPACKTOPUM M3 4HCia
JIOMYCTUMBIX BBOJMUTCS KPUTEPUN KauecTBa (PYHKIIMOHUPOBAHUS CUCTEMBI — B
obOmem ciydae [popManbHO| B BUJAE HEKOTOPHIX IEJEBBIX  (YHKIUN
(bynkuumonanoB, orHomieHui). Ha  npeamoytuTensHOW — [ONTUMAJIBHOM]

TPAaCKTOpPUH  IeJIeBble  (DYHKIIMM  JOCTUTAIOT OKCTPEMAaJbHBIX  3HAUYCHHM.



[lenenanpaBieHHOE BMEIIATEIbCTBO B TMOBEACHUE CHUCTEMBI, 00ECIEUYMBAIOIICE
BBIOOP CUCTEMOM ONTUMATILHOM TPACKTOPUU PA3BUTHUS, HA3bIBACTCSI YIIPABICHUEM.

6. Jleuoxcenue cucmemsvt. Ilpomecc mMoOCIENOBATEIBHOIO W3MEHECHUS
COCTOSIHHSI CUCTEMBI. J[BI)KeHHE OBIBACT KaK BBIHYKJEHHBIM, TaK U COOCTBEHHBIM.
BbIHYX/IEHHOE JBUKEHUE CUCTEMBI — 3TO U3BMEHEHHUE €€ COCTOSHUS 10/ BIUSHUEM
BHEIIHENH cpenbl. Tak, TPUMEPOM BBIHYKJEHHOIO JBUXKEHUS CHCTEMbI
«OpTaHM3aIUs» MOXET CIY)KUTh TEpPEeMEIICHHEe PECypcoB MO TMPHKa3y,
NOCTYNHUBIIEMY B cucteMy u3BHe. COOCTBEHHOE [BH)KEHHE CHUCTEMBI — 3TO
U3MEHEHHUE COCTOSHUS CHUCTEMBbI 0€3 BO3ICHCTBUS BHEIIHEW Cpeabl (TOIBKO TOJ
JIEUCTBUEM BHYTPCHHHMX TpUYWH). Tak, COOCTBEHHBIM JBWKEHHUEM CHCTEMBI
«4eNoBeK» OyAeT ero >W3Hb KaKk OWOJOTHYECKOTO (a He OOIIEeCTBEHHOIO)
WHIMBU/IA, TO €CTh TUTAHUE, COH, PA3MHOKEHUE U TOMY TI0JI00HOE.

7. Ocpanuuenus cucmemvi. Habop ¢dhakTopoB, ONpEESIONINX yCIOBUS
(GYyHKIMOHUPOBAHUS CUCTEMbI (peanu3anuio mpouecca). OrpaHudeHusi ObIBAOT
KaKk BHYTPCHHMMH, TaK © BHEImHUMH. OJIHUM H3 OCHOBHBIX BHEIIHHUX
OTpaHWYCHUHN  SABISETCA 1elb (DYHKIMOHHPOBAHUS CHCTEMBI. [Ipumepom
BHYTPEHHUX OTPAHUYCHUNA MOTYT OBITH PECypChl, 00€CTICUNBAIOIINE PEATU3AIUIO
TOTO WJIM MHOTO Ipoliecca.

8. IIpoyeccwr cucmemvl. COBOKYITHOCTh TIOCIIEIOBATENbHBIX U3MEHEHUIM
COCTOSIHMSI CHCTEMBI JUTsl TOCTHXKeHUs 1ienn. K mporieccaM cucTeMbl OTHOCSITCS:

1. 6X0O0HOU npoyecc — MHOXECTBO BXOAHBIX BO3JEHCTBUN, KOTOpbIE
U3MEHSIOTCS C TCYCHUEM BPEMEHH;

2. BbIXOOHOU npoyecc — MHOXECTBO BBIXOJHBIX BO3JICHCTBUNA Ha
BHEIITHIOIO CPEy, KOTOPBhIE M3MEHSIOTCS C TEUYECHHUEM BPEMEHU W OMPEISIISIOTCS
BBIXO/IHBIMH BEJIMYMHAMU (PEAKIUSIMH );

3. nepexooublll npoyecc — MHOXKECTBO MpeoOpa3oBaHUIl HayaIbHOTO
COCTOSIHHMSI U BXOJIHBIX BO3JICCTBHI CHCTEMBl B BBIXOJHBIC BEIIMYHUHBI, KOTOPHIC
U3MEHSIOTCS ¢ TEYCHUEM BPEMEHH TI0 OIPEICIEHHBIM IIPaBUIIaM.

9. Qyuxkyuu  cucmemwvl.  CBOWCTBA  CHCTEMBI, MNPUBOIAIIAE K

JOCTHXKEHUIO e, OyHKIIMOHUPOBAHUE CUCTEMBI MPOSABISAETCS B €€ MEPEXOJIEC U3



OJTHOTO COCTOSIHUS B JPYroe WM B COXPAHCHUHM KAaKOTO-IMOO COCTOSIHHS B
TE€YEHUE OIPENEIIEHHOTO Nepruoaa. B 3ToM cMbICE MOBEAEHUE CUCTEMBI — 3TO €€
byHKIIMOHUpPOBaHUE BO BpeMeHH. lleneHamnpapiieHHOe (LIEICYCTPEMIIEHHOE)
MOBEJICHHE OPUEHTUPOBAHO HA JOCTHKEHUE CHUCTEMOW NPEANOYTUTEIIbHOW ISt
He¢ 1menu. B cucreme, cocrosimie M3 CBSA3AHHBIX  MEXIYy  COOOM,
B3aMMOJICUCTBYIOIINX TMOJACUCTEM, ONTHUMYM [IJIi BCEM CHUCTEMBI HE SIBISETCA
dbyHKIIHEH (HApUMEp, CYMMOM) ONTHUMYMOB TOJCHCTEM, BXOMASIINX B CHCTEMY.
DTO NOJI0KEHUE UHOT/Ia HA3bIBAIOT TEOPEMOM ONTUMYMOB CUCTEMHOIO MOAXO0/A.

Tpu BHJIA pa3BuUTHS, MMMaHEHTHO MPUCYIINX Jr0060oMy
CaMOOPTaHU3YIOMIEMYCSI OOBEKTY:

1. CucremHoe pazpurtue (Oudypkaius) — IPOUCXOJUT B BUJIE CIIOHTAHHOTO
KaueCTBEHHOTO  W3MEHEHMs, B  PE3yJbTare KOTOPOTO  MPHOOpETaroTCA
CPaBHUTEIBHO YHUKAJIbHbIE (CUCTEMHBIE) CBOWMCTBAa, OTCYTCTBYIOIIME Yy BCEX
MPOYNX OOHEKTOB C AHAJIOTUYHBIMU XapaKTEPUCTUKAMH.

2. CrpykrypHOE€ pa3BUTHE (amamnTaiusi) — MPOUCXOJIUT SKCTEHCUBHO B
pe3yibTaTe OCBOEHHUS BHEIIHHUX PECYPCOB, T.€. JI€TEPMUHHUPOBAHHOTO BHEIIHEH
cpenoit popMupoOBaHUS CrIeIU(DUUICSCKON OpraHu3aliii 00bEKTA.

3. OyHKUHUOHAIBHOE Pa3BUTHE (ONTUMHU3ALMS) — MPOUCXOJAUT UHTEHCUBHO
B YCJIOBHSIX HapacTaloIIero AepuuuTa pecypcoB U 000CTpEHUsI KOHKYPEHIIUH. ITO
3aBEpUIAIOIIAs CTAAUS CTPYKTYPHOTO Pa3BUTHSL.

Kaxnaplii u3 3TUX TpexX BUJIOB JTOMUHHUPYET Ha OMPEICICHHOM 3Tare IUKiIa
pPa3BUTHSL, TOCIENOBATENBHO CMEHSIs APYT Apyra. [Ipu BeIxoae Ha HOBBI YPOBEHb
pa3BUTHS OOBEKT MPUOOPETAET HOBBIC CPABHUTEIHLHO YHUKAIBHBIE BOZMOXHOCTH.
N oH yxe He HYXIaeTcss HU B CTPYKTYPHBIX, HU B (YHKIIMOHAIBHBIX
MPEUMYIEeCTBaX TMepes OJHOBUAOBHIMU OOBEKTamMH. MX emie mpocTo He
CYILIECTBYET. ITO U €CTh PE3YJIbTaT CHCTEMHOTO Pa3BUTHSL.

Bwvi6o0wi: TepMuHbl TEOpUST CUCTEM M CUCTEMHBIM aHaIM3, HECMOTPs Ha
JUTMTENIbHBIA TIEPUOJ] UX HUCIOJIb30BAHUS, BCE €IIe HE HAIUIM OOMIECIPHUHSTOTO,
CTaHAApTHOTrO HUCTOJIKOBaHUs. [Ipu cucTeMHOM MOJX0/i€ OOBEKT HCCIEIOBAaHUS

MNpCaACTaBJICTCA KaK CHUCTCMaA. CaMoO TIOHSITHE CHUCTEMA MOXKET OBITh OTHOCHMMO K



OJTHOMY W3 METOJOJIOTHYECKUX TMOHSATUH, IMOCKOJIBKY pPAacCMOTpPEHUE OOBEKTa
HCCIIENYETCSl KAK CUCTEMA WM OTKa3 OT TAKOTO PACCMOTPEHUS 3aBUCHUT OT 33J1a4U
MCCIIEIOBAHUS M CAMOT'O UCCIIEIOBATEIIS.

CymiecTByeT MHOTO omnpenesieHui cucteMbl. OOBEKTOM TO3HAHUS SBIISACTCS
4acTh PEAJBHOTO MHPA, KOTOpPAs BBIAEISETCS U BOCIPUHUMAETCSA KaK €IMHOE
1eJ0€ B T€YEHHUE JUIMTENILHOro BpeMeHU. OOBEKT MOXKET ObITh MaTEepUAIbHBIM U
aOCTpaKTHBIM, €CTECTBEHHBIM W HCKYCCTBEHHBIM. PeanmbHO 00BEKT o0Omamaer
OECKOHEUHBIM Ha0OpPOM CBOMCTB paszinuyHOM mpupobl. [IpakTudecku B mporecce
MO3HAHUS B3aMMOJEHUCTBUE OCYIIECTBIAETCS C OTPAHUYEHHBIM MHOKECTBOM
CBOMCTB, JISKAIUX B MPHUJETaX BO3MOKHOCTH WX BOCHPUSITHS U HEOOXOJAMMOCTU
Jutst uenu no3nanus. [loatomy cuctema kak 00pa3 o0bekTa 3a1aé€Tcs HA KOHEYHOM
MHOXXECTBE OTOOpaHHBIX JIsi HAOMIOJEeHUs CBOMCTB. JIWIIb B pamMKax TakKOTO
CEMENCTBA OMNPEACICHUN YIAETCS BBIPA3UTh OCHOBHblE NPUSHAKU CUCMEM W
COOTBETCTBYIOIINE UM CUCTEMHbBIE NPUHYUNDL.

@OpMHUpPOBAaHUE CHUCTEMHBIX HJIEH IPOUCXOAUIO OYEHb MEIJEHHO B
IpOLIecCe CTAHOBJICHMS YEJIOBEUECKOro 001ecTBa U KyJabTypbl. CHCTEMHbBIE HJIEH,
KaKk ¥ J000e SBJICHHE TPHUPOABI U OOIIECTBA, MPOILIN HECKOJIbKO BaKHEHIIMX
JTaIloB.

1 sran Hayancs B MIyOOKOM APEBHOCTH M 3aBeplInics K Hayainy XX CT.
BO3HMKHOBEHHE W PA3BUTHE CUCTEMHBIX WJIEW CKJIAJbIBAIINCH B MPAKTUYECKOU U
MO3HABATEJIbHOM JEeATEIbHOCTH JIoAel, uumdoBanuch Quiocopueit, HOCHIU
pa3po3HEHHBIN Xapaktep. Bo3HWKamm W OQOPMISUINCH OTIAEIbHBIE WICU U
noHsTusi. Hepeako oM mpeacTaBisuim co00il HeYasHHbIE UHTYUTHBHBIE OTKPBITHS
TeX WJIM UHBIX BBIIAIOIIUXCS YUEHBIX, (DUII0CO(OB U MBICIUTENEH.

2 oTam pa3BepThiBaeTcs ¢ Hadanma XX Beka N0 ero cepeaussl. [Ipoucxonut
TEOpEeTU3aIisl CUCTEMHBIX HJIeH, (OopMHpOBaHME TEPBBIX CUCTEMHBIX TEOPUH,
HIMPOKOE PACHPOCTPAHEHHE CUCTEMHOCTH BO BCE OTPAC/IM 3HAHUS, OCBOCHHUE HX
cucteMHbIMU uAessMH. CHUCTEMHOCTh MPEBPAIIACTCS B HAyYHOE 3HAHUE O

CHCTCMAX, O(l)OpMJISICTCSI KaK MHCTPYMCHT MMO3HABaTEIbHOU ACATCIIBHOCTH.



3 JTam XapakTepu3yeTcsl TeM, YTO MPOUCXOIUT MPEBPaAIIEHUE CUCTEMHOCTH
B METOJI HAYYHBIX UCCIICIOBAHUN, AHAJTUTUYECKOW AEATEIbHOCTU. Pa3BepThiBaeTCA
CcO BTOpO# moyioBUHBI 50-X TOJIOB M COBMAJAET C HAYAJIOM HAayYHO-T€XHHYECKOU
PEBOJIONINM, KOTOpas MAaKCUMaJIbHO HCIOJb30Baja CUCTEMHBIA METOJ A
HaY4YHBIX OTKPBITHH, OCYIIECTBJICHUS TEXHOJIOTUYECKUX  pa3paboOToK.
CucteMHOCTb K KOHITy XX CT. CTAHOBUTCS BCEOOIIIMM MHUPOBO33PEHHEM, KOTOPOE
UCIIOJB3YIOT CIENUAIIMCTBI BCEX OTpacieil.

B. H. Cagoscknii, B. H. Cucrema / B. H. Canosckuii, A. 10. ba0aiines,
H. . Jpo3nos, B. H. Uepnpimos. A. B. YUepnsimos. II. C. AnexcanapoB. —
Cucrema / I'ymanutapusiii noptain: Konuentsl [DnextponHsiii pecypce] // Llentp

ryMaHuTapHbIX TexHosnoruil, 2002-2022 (mocnegnsisi pepakuusa: 04.02.2022).

Pexxum noctyna @ https://gtmarket.ru/concepts/7091

Jlexkuus 3
Tema 3 Knaccugpukauus cucmem
OcHosHble sonpocwl
. MaTepuasibHbIe CUCTEMBI U UJIeaTbHbIC (A0CTPAKTHBIC) CHCTEMBI.
. EcTecTBEeHHBIE 1 HCKYCCTBEHHBIE CUCTEMBI.
. ITocTOsIHHBIE U BpEMEHHBIE CUCTEMBI.

. CtaTn4HbIe U JAUMHAMHUYHBIC CUCTCMBI.

1

2

3

4

5. 3aKpbIThIE U OTKPBITHIE CUCTEMBI.
6. AKTUBHBIEC U TACCUBHBIE CUCTEMBI.

7. CucreMsl ¢ yrpaBieHHEM U 0€3 yIpaBJICHHUS.

8. CHucTeMBI 110 CTENEHU CII0KHOCTH U OPTaHU30BAHHOCTH.
9

. HeneHaHpaBneHHme CHUCTCMBI 1 OPTaHU3alTMOHHBIC CUCTCMBI.

I[J'ISI BBIACIICHUA KJIACCOB CHCTEM MOI'YT HMCIIOJBb30BATLCA PA3JIUYHBIC
KJIaCCI/I(I)I/IKaHI/IOHHBIe IIPU3HAKH. OCHOBHBIMH W3 HHUX CUHTAIOTCS: npupoaa
DJIEMCHTOB CHCTCMBI, IMPOUCXOKIACHHUC, JIUTCIBHOCTD CymcCTBOBAaHUA,

HN3MCHYHUBOCTD CBOﬁCTB, CTCIICHb CJIOKHOCTH, OTHOIICHHC K CPCAC, PCAKIHA Ha


https://gtmarket.ru/concepts/7091

BO3MYLIAIOIIME BO3JACHUCTBHUSI, XapaKTep MOBEACHUSA U CTENEHb Y4YacCTHs JIFOJCU B
peaM3alMi  yOopaBiBOMMX — Bo3xeucTtBud. K Hacrosmiemy — BpeMEHH
chopmupoBasics psaA  KIacCU(PUKALMA CHUCTEM, HCHOJIB3YIOIIMX YKa3aHHbIE

OoCHOBaHus (puc. 2).
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| ]
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I ] [ |
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E— — —
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yeckme)
L  Buonormyeckne
e
__________ .
1 1 1
| NpocTe | I Cnosuie | | bonbume

Pucynoxk 2 — IIpoctas kinaccuduxaius CUCTeM

B Hambonee o0mieM TIaHe CHUCTEMBI MOXKHO Pa3leiHTh IO TPUPOJE HX
AJIEMEHTOB Ha MamepuaivHvie (peanbHble) U udeaivHvle (a0CTpakTHbIE). [leneHue
CUCTEM Ha MaTepuajbHble W aOCTpPaKTHHIE TMO3BOJSET pa3auvaTh pPEaTbHBIC
cucteMbl  (OOBEKTBI, SBJICHHWS, IPOIECCHI) MW  CHUCTEMbI,  SIBJISIOIIMECS
oTpeIeIEHHBIMU OTOOPAKEHUSIMU (MOJICIISIMK ) PEaTbHBIX OOBEKTOB WJIM YHCTHIMU
a0CTpaKIHUSIMHU.

MamepuanvHovle cucmemsl IPEACTABISAIOT COOOM 1IETOCTHBIE COBOKYITHOCTH

00BEKTOB Pa3INIHbIX obnacrei I[eﬁCTBHTeHBHOCTH H, B CBOKO O4YCPCIb, ACIIATCIA



Ha CHCTEMBI, COCTOSIIIME M3 3JIEMEHTOB HEOPraHW4YHON mpupoibl (Ppusmueckue,
re0JIOTHYECKHe, XUMHUYECKHE U JAPYTHEe) U JKUBBIE CHCTEMBI, KyJa BXOISAT Kak
npocTelime OMOJOTUYECKHE CHCTEMbl, TaK U OUYEHb CJIOKHbIE OHOJOTUYECKUE
0OBEKTHI THIIA OpPraHU3Ma, BHUJA, IKOCUCTEMbI. MaTepHualibHble CUCTEMbI OBIBAIOT
OTHOCUTEIILHO NPOCMbIMU U OTHOCUTENBHO C10J#CHbIMU. boliee pOCThie CUCTEMBI
COCTOAT U3 OTHOCUTEIBHO OAHOPOJHBIX HEMOCPEICTBEHHO B3aMMOJICUCTBYIOIIMUX
aieMeHTOB. B 0onee CHOXHBIX CHCTeMax »dJEMEHTbl TIPYINUPYIOTCS B
MOJICUCTEMBI, BCTYMAIONIME BO B3aMMOOTHOLIEHUSI KaK HEKOTOPBIE LIEOCTHOCTH.
Oco0plii KJ1acC MaTepUaIbHBIX KUBBIX CHCTEM OOpa3ylOT COLMAIbHBIE CHUCTEMBI,
MHOT000pa3HbIe MO TUIaM U (hopMam (OT MPOCTEUIINX COLMATIBHBIX 00BEAMHEHUN
JIO COIIMATbHO-2KOHOMUYECKOU CTPYKTYPBI OOIIECTBA).

Hoeanvuvie (abcmpaxmmuvie) cucmemsl TPENCTABISAIOT COO0M MPOAYKTHI
YEJIOBEUECKOT0 MBIIUICHHS, 3JIEMEHThl KOTOPBIX HE MMEIOT MPSMBIX aHaJOroB B
peaIbHOM MHUpPE U MPEACTaBISAIOT COO0M MIeanbHble OOBEKTHl — MOHATHUS WM
UJIEH, CBS3aHHBIE ONPENEIEHHBIMU B3aUMOOTHOIIEHUSAMU. OHU CO3AI0TCS IMyTEM
MBICJICHHOTO OTBJICYEHUS OT TE€X WM HHBIX CTOPOH, CBOMCTB W/WJM CBs3ed
IpEeIMETOB M 00pa3yloTCs B pe3yJibTaTe TBOPUECKON NEATEIbHOCTH uenoBeka. OHu
TAaK)K€ MOTYT OBbITh pa3/iefieHbl Ha MHOYKECTBO PA3JMYHBIX THUMHOB (0COOBIE
CUCTEMBbI MPEJICTABISAIOT CO00M Hay4yHbIE MOHSATHS, TUIIOTE3bI, TEOPUH, CUCTEMBI
ypaBHEHUN U TOMY MOAO0OHBIE). AOCTpaKTHONW CHUCTEMOU SIBISIETCS, HAIMpUMED,
cUcTeMa MOHATUN TOW WM MHOU HaykH. K unciy aOCTpaKTHBIX CUCTEM OTHOCSATCSA
Y Hay4dHbI€ 3HAHUA O CHCTEMax pa3HOro TUMa, Kak OHU (OPMYIIUPYIOTCS B OOIIEH
TEOPUU CHUCTEM, CIEUUAIbHBIX TEOPUAX CHUCTEM M Jpyrux oobnactsax. B
COBPEMEHHOM Hayke OOJIbIIOE BHMUMAaHHUE YAENSETCS HCCIEJOBAaHUIO SI3bIKa Kak
[ceMHOTHYECKOI| CHCTEMBI, B pe3yibTaTe OOOOIIEHUS HSTUX HCCIEAOBAHUM
BO3HHMKJIA 00I1asi TEOPUSI 3HAKOB — CEMUOTHKA.

3agaun 0OOCHOBAaHMS MaTEeMaTUKU U JIOTUKU BbI3BAIM HHTEHCHBHYIO
pa3paboOTKy NPHUHLMUIIOB IMOCTPOCHUS (HOPMATU30BAHHBIX JIOTMUYECKHX CHCTEM.
Pe3ynbpTaThl 3TUX HCCIEIOBAaHUN MIMPOKO MPUMEHSIOTCA BO BCEX 00JACTIX HAYKU

U TEXHUKU. B OcjaoM, (1)OpMaJ'H/I3OBaHHI>Ie JOTHYICCKHUEC CHUCTCMBbI IIOAPA3ACIIAIOTCA



Ha TPHU OCHOBHBIX KJIacca:

Cmamuyeckue MaTeMaTUYECKUE CHUCTEMBbl WJIM  MOJEIH, KOTOpbIE
OTIMCBIBAIOT OOBEKT B KaKOK-THO0 MOMECHT BPEMCHH;

Jlunamuueckue MaTeMaTUYECKHE CHUCTEMBI WM MOJCIU  OTPakKaroT
MOBEJICHUE 00BEKTA BO BPEMEHHU;

Haxooswuecss 6  Heycmouuueom noaodceHuu MEXKIy CTaTUKOW U
JTUHAMUKOM, KOTOPBIE TIPU OAHUX BO3JIEHCTBUSIX BEAyT CeOS KaKk CTaTUYECKHUE, a
IIPY IPYTUX BO3JACHCTBUAX — KaK JUHAMUYCCKHUE.

B 3aBUCHMOCTH OT TPOUCXOXKIEHHUS CUCTEM, BBIJICTSIOT €CTECTBEHHBIE H
HCKYCCTBEHHBIC CUCTEMBI. ECTECTBEHHBIE CUCTEMBI, OYIydd MPOTYKTOM Pa3BUTHSA
PUPOBI, BO3HUKIM O3 BMENIATEIhCTBA YEIOBEKa. VICKYCCTBEHHBIE CHCTEMBI
MIPEICTABIISIOT COOON pe3yabTaT CO3UIATEIBLHOM AEATEIHPHOCTH YeTIOBEKA, MPUIEM
CO BPEMCHEM MX KOJUYCCTBO ITOCTOSTHHO YBEIUIMBACTCS.

[Io IMTENTBHOCTH CYIIECTBOBAHUS CHCTEMBI TOAPA3IACISIIOTCA  HA
NOCMOSIHHbLE U BPEMEHHbLE.

K mocTostHHBIM OOBIMHO OTHOCSATCS €CTECTBEHHBIE CHCTEMBI, XOTS C TOUYKH
3peHUs TUAJIEKTUKU BCE CYIIECTBYIOIINE CUCTEMBI — BpeMeHHbIe. K MOCTOsTHHBIM
MPUHATO OTHOCHUTHh M MCKYCCTBEHHBIC CHCTEMBI, KOTOPHIE B IMPOIIECCE 3aJ]aHHOTO
BpEMCHU (GYHKIIMOHUPOBAHUS COXPaHSIOT CYIIIECTBCHHBIC CBOICTBA,
onpeeNsieMble IPeTHA3HAYCHUEM ITHX CHCTEM.

B 3aBucuMoOCTH OT CTENEHM HM3MEHYHMBOCTH CBOMCTB CHUCTEM, BBIIEIISIOTCS
CTaTUYHBIE M JTUHAMHYHBIC CUCTEeMBI. JIJII CTaTUYHON CHUCTEMBI XapaKTEPHO, YTO
e€ COCTOSHHE C TEUCHHEM BpPEMEHH OCTaETCs IOCTOSHHBIM (HAIpuMep, ras B
OTpaHUYCHHOM O00BEME — B COCTOSIHMM paBHOBecHs). J[MHaMuuHas cucreMma
U3MEHSAET CBOE COCTOSHHE BO BpPEMEHH (HampuMmep, >KUBOW opraHusm). Ecmu
3HAaHWE 3HAYCHUH TICPEMECHHBIX CHCTEMBI B JaHHBIM MOMEHT BPEMEHHU IO3BOJISICT
YCTAHOBUTh COCTOSIHUE CHCTEMbI B JIFOOOM TMOCHEAYIOUIMA WM  JIFOOOM
IPEAIICCTBYIOMNA MOMEHTBI BPEMEHHU, TO TaKas CHCTEMa SBJISCTCS OJIHO3HAYHO
JTETEPMUHUPOBAHHON. [[711 BEPOATHOCTHOM (CTOXACTHUYECKOW) CHUCTEMBbI 3HAHUE

3HAUCHUI IICPCMCHHBIX B ,HaHHBII;‘I MOMCHT BPCMCHH IIO3BOJIICT IIPCACKA3aTh



BEPOSATHOCTHb DPACHPEACIICHUS 3HAYCHUM OTHUX INEPEMEHHBIX B IOCIEAYIOLINE
MOMEHTBI BpeMeHM. [loBeneHue yKa3aHHBIX KJIACCOB CHUCTEM OIMCBHIBACTCS C
noMOUIbl0  JAU(PEpeHInaNbHbIX YpaBHEHMM, 3aJadya IOCTPOCHHUS KOTOPBIX
pemaercs B MaTEMaTHYECKON TEOPUU CUCTEM.

ITo xapakTepy B3aMMOOTHOIIEHUM CUCTEM C BHELIHEH CPEHNOM, BBIIACISIOT
3aKpPBITHIE U OTKPBITHIE CUCTEMBI.

3akpbIThie  (M30JMPOBAHHBIE) CUCTEMBl (U3UYECKH HU30JHUPOBAHBI  OT
BHEIIIHEN cpenbl. Bece cratmueckue CUCTEMBI SBISIFOTCS 3aKPBITBIMM, YTO, OJIHAKO,
HE HCKJII0YAET NMPUCYTCTBUS JUHAMHYECKUX ITPOLIECCOB B 3aKPBITHIX cUCTEMax. B
COOTBETCTBUM  CO  BTOPBIM  3aKOHOM  TE€PMOJWHAMHUKH,  CIIOCOOHOCTH
U30JIMPOBAHHBIX (PU3NUECKUX CUCTEM MOJIEPKUBATH [IOCTOSIHHBINA OOMEH BEIIECTB
¥ DHEPTHH CO BpEMEHEM OcllabeBaeT, B pe3ysibTaTe Yero CUCTeEMa pacXoyeT 3armac
OHEPIrUH, BCIEACTBUE YEr0 DSHTPONMS TAKOM CHCTEMBlI CTPEMHTCS K CBOEMY
MakCUMyMy. B Takux cucTeMax HHUBEIMPYIOTCS pa3iInyusa, a IPOLECCH
CaMOOPraHM3allMM B HUX HEBO3MOXHBL. BTOpoe Hayano TepMOAUHAMHMKU
IPEICKa3bIBAET JOBOJIBHO MECCUMUCTHUYECKUN MPOTHO3 OJHOPOJHOIO OYIYyILIETO
U30JINPOBAHHBIX CHUCTEM. I30IMpPOBAaHHBIX M 3aKPBITBIX CUCTEM B IIPUPOJIE
(axTHyecku He cyuiecTByeT. Eciau mpoaHaau3upoBaTh HNpUMEpP JTHOO0N M3 TaKUX
CUCTEM, TO MOXHO yOEIUTBCS, UTO HE CYLIECTBYET A0COJIOTHBIX «HM30JUPYIOLINX
IKpPaHOB» cpazy OT Bcex (OopM MaTepuu WM 3HEPrHH, 4TO Jto0as cHcTeMa
ObICTpee WM MEJUIEHHEE pa3BUBAaeTCA WM Jerpagupyer. B BeuHOCTH MOHATUSA
«OBICTPO» M «MEMJICHHO» CMbICJIAa HE HWMEIOT, I03TOMY, CTPOro TOBOpA,
CYLIECTBYIOT TOJBKO OTKPBITbIE CHUCTEMbI, OJM3KHE K PaBHOBECHIO, YCIOBHO
Ha3BaHHBIE OTKPBITBIMH pPaBHOBECHBIMU cHucTeMaMu. C 3TOM TOYKM 3peHUs
W30JINPOBAHHBIE W 3aKPBITBIE CHCTEMBI  — 3aBEAOMO YIPOIIEHHBIE CXEMBbI
OTKPBITBIX CUCTEM, MOJIE3HBIE ITPU MPUOIMKEHHOM PEIIEHUH YaCTHBIX 3a/1a4.

OTKpBITBIE CUCTEMBI XapaKTEPU3YIOTCS MMOCTOSHHBIM OOMEHOM BEILECTBA U
JHEPruM C BHEIIHEW cpenoi. Tak, B OMOJIOTMYECKUX OPraHU3Max JIOMUHUPYET
IOJIBUYKHOE DPABHOBECHE IpPU IOCTOSIHHOM OOMEHE BELIECTBA U JHEPIHU CO

cpenoil. Takue OTKpBITHIE CHUCTEMBbI H30€TaloT SHTPOMHH Yepe3 METadou3M U



MOCTOSTHHOE TOCTYIJIeHHEe HH(pOpMaluu U3 BHENIHEH cpenbl. Bce OTKpbIThIE
CHUCTEMBl XapaKTEepPU3yIOTCSl caMOoCTa0WiIM3alued W caMoperyisiiue. Otu
CUCTEMBI OKa3bIBAIOTCS CIOCOOHBIMU Ha MOJJEPKAHUE HAIMYHOIO COCTOSHUS B
pe3ysbTaTe BKIIIOUEHHUS MPOIECCOB KOHTpoJiA. HeraTuBHBIE OOpaTHBIE CUTHAJIBI
IPOTUBOJAEHUCTBYIOT THOCTyHawoIed HHMOPMALUKM U3 CpeAbl, SIUMUHUPYIOT
BO3MYILEHUSI M, TAKUM OOpa3oM, PECTaBPUPYIOT JKEITAEMOE COCTOSHUE CUCTEMBI.
B OTKpBITBIX ~ OpPraHMYecKMX CHCTEMax CIOCOOHOCTh Ha JUHAMHYECKYIO
caMOCTa0WIN3alMI0 JKEJTAaEMOT0 COCTOSIHMSI HAa3bIBA€TCA TIoMeocTa3oM. Takue
CHUCTEMBl XapaKTEepH3yeT IUIaBHOE paBHOBECHE, ITOCKOJIbKY abcopOupoBaHHe
BO3MYILIEHUH CpEAbl MPUBOAUT HE K MEPBOHAYAIBHOMY COCTOSIHHIO, & K HOBOMY
paBHOBECHOMY cocTosgHMio. CamoopraHuzainusi U MoOpQoreHe3 MpeCTaBISIOT
HaubOosiee OO0IIME MPOLECChl CUCTEMHBIX HM3MEHEHHH B HBOJIIOIMU OTKPBITHIX
cucteM. B TO Bpems Kak camMocTaOMIM3alUs JIOCTHIaeTcsli MOCPEACTBOM
HEraTUBHBIX OOpPATHBIX CBSI3€M, CaMOOpPraHU3AlMs JOCTUTAETCS MOCPEICTBOM
MO3UTUBHBIX 00paTHBIX cBsi3eil. Pa3BuTue cuctemsl (MOpdoreHes) mpeamnosaraet
aZanTalyio NEPBOHAYAIBHOTO PABHOBECHOTO COCTOSIHUS BHEIIIHUM BO3MYILICHUSAM
Y, COOTBETCTBEHHO, AOCTM)KCHHWE HOBOIO JTalla pa3BUTHA. Bo3mylueHus cpensl
BBI3BIBAIOT YCUJICHUE MEXAHM3MOB CaMOCTa0OMIIA3aI1Y.

HoBas TpakTOBKa BTOPOro Hauyajga TEPMOJAMHAMHUKU ObLIa MpeasiokeHa
N. P. IlpuroxuneiM. [lo wmeiciin  Ilpuroxkuna, 3HTponus — 3TO HE HOPOCTO
0€30CTaHOBOYHOE COCKaIb3bIBAHUE CUCTEMBI K COCTOSIHUIO, JIMIIEHHOMY KaKoi Obl
TO HU ObUIO opranu3zauuud. HeoOpaTumble mpolecchl SBISIOTCS HCTOYHUKOM
nopsiika. B CHIIBHO HEPAaBHOBECHBIX YCIOBHUAX MOXKET COBEPIIATHCS MEPEXOI OT
Oecrnopsiika, Xaoca K MOpPSAAKY. MOryT BO3HMKAaThb HOBBIE JHUHAMHYECKUE
COCTOSIHUSA MAaTepuH, OTPaXarllWe B3aUMOJECHCTBUE JAaHHOW CHUCTEMBI C
OKpyXXarolen cpeao. OTU  HOBbIE  CTPYKTypbl IIpurokmH Has3bpIBaer
JUCCUTIATUBHBIMHU, TOCKOJBKY HUX CTaOMJIBHOCTh IOKOUTCS Ha JUCCUIALUU
DHEPIUM U BEIIECTBA. 1€0pPUM HEPABHOBECHOM AWHAMUKU U CUHEPIETHKHU 3a4al0T
HOBYIO IapaJirMy 3BOJIIOLMUA CUCTEM, IPEOAOJIECBAIOLIYI0 TEPMOAMHAMUYECKUN

MPUHLUIN TPOTPECCUBHOTO COCKAJIb3bIBaHUSI K 3HTponuu. C TOYKUA 3pEHUS 3TOU



HOBOM NapaJurmbl, MOPSAOK, PABHOBECUE U YCTOMUYHMBOCTH CUCTEM JOCTUTAKOTCA
MOCTOSIHHBIMU ITMNHAMUYECKHUMU HEPABHOBECHBIMU MTPOIIECCAMH.

B 3aBHCMMOCTM OT peaklMyd Ha BO3MYILAIOIIAE BO3IACHCTBUS BBIJICIISIOT
AKTUBHBIC U TMACCUBHBIC CUCTEMbI. AKTUBHBIC CUCTEMBI CIIOCOOHBI TIPOTUBOCTOSIThH
BO3JCHCTBUSIM BHEIIHEN CpEellbl U JAPYTUX CUCTEM M CaAMU MOTYT BO3/I€HCTBOBATH
HA HUX. Y MAaCCUBHBIX CUCTEM 3TO CBOMCTBO OTCYTCTBYET.

[To xapaktepy MHOBEIAEHUS BCE CUCTEMbI MOAPA3ICISAIOTCS HA CHUCTEMBI C
yopaBieHueM H 0e3 ympaieHus. Kiacc cucteM ¢ ympaBieHHEM O0pa3yroT
CHCTEMBI, B KOTOPBIX peanuzyercs poI1iecc 1ieJIeIIoIaraHust u
neneocymectriaeHus. Ilpumepom cucrem 0e€3 yNpaBiIeHUS MOXKET CIY>KUTh
ConHeyHas cucTeMa, B KOTOPOM TPACKTOPHUM JIBXKCHHUS IIJIAHET OMPEeIISIOTCS
JEUCTBYIOIIMMH BO BCENEeHHON 3aKOHAMU TPABUTALIUU.

B npuxnagHpIX HayKax, a TAKKE B TECOPUMU U IPAKTUKE YIIPABJICHUS IIUPOKO
WCIIOJIB3YIOTCS KacCU(UKAIIMKM CUCTEM B 3aBUCUMOCTH OT CTEIIEHH UX CJII0KHOCTHU
U OpraHu30BaHHOCTH. [l0 3THM OCHOBaHUSAM CHCTEMBI JCIATCS Ha OOJIBIIHE,
MPOCThIC, CIIOXKHBIE W OpraHu3anuvoHHble. Kak mpaBuio, koraa pedb HAET O
pPa3JIMUHBIX BUJIAX CHCTEM YIPaBICHUS, PEXIEC BCEr0 MOAPA3yMEBACTCS UMEHHO
Takoe 00Illee UX NeJICHHUE.

K opranuzaimoHHbIM CHCTEMaM OTHOCSATCS COIIMAJIbHBIE CHUCTEMBl —
TPYTIIIbI, KOJJIEKTUBBI, COOOIIECTRA JIFO/IeH, OOIIECTBO B 1IETIOM.

[IpocTeiMu cHcTeMaMU Ha3bIBAIOT CUCTEMBI, COCTOSIIIUE U3 OrPAaHUYECHHOIO
U OTHOCUTEJIBHOTO MAJIOr0 YHCJa 3JIEMEHTOB C OJHOTUIHBIMU OJJHOYPOBHEBBIMU
CBA3sMU. Takue CHUCTEMBI C JIOCTATOYHOM CTEMEHBIO TOYHOCTH MOTYT OBITH
OIMMCAaHBI N3BECTHBIMM MaTEeMAaTHUUYECKUMH COOTHOIIICHUSIMH.

bonpmumu  cuctemMaMy  HaA3bIBAlOT  MHOTOKOMIIOHEHTHBIE  CHCTEMBI,
BKJIIOYAIOIINE 3HAYUTEIBHOE YHCIIO 2JIEMEHTOB c OJHOTHUITHBIMU
MHOTOYPOBHEBBIMHU CBSI3SIMU. bBoOJbIIME CHUCTEMBI — 3TO MPOCTPAHCTBEHHO-
pacupeaeaéHHbIe CUCTEMbI BBICOKOM CTETIEHHU CIIOKHOCTH, B KOTOPBIX MOJICUCTEMbI
(MX COCTaBHbICE YaCTH) TaKKE€ OTHOCATCS K  KaTEropusM  CJIOXKHBIX.

I[OHOJ'IHI/ITGJ'II)HBIMI/I IMPpU3HAKaMH, XapaKTCPU3YIOIIUMHU 6OJ'IBI_HYIO CUCTCMY,



SIBJISTEOTCSL:

- OoJpIIIME pa3Mephl;

- CJIOJKHAsl U€pAPXUUECKaAsl CTPYKTYPa;

- IMUPKYJISIUS B CHCTEME OOJIbIINX MH(POPMAIMOHHBIX, YHEPTETUICCKUX U
MaTe€pHUaJIbHbBIX ITOTOKOB;

- BBICOKMI YPOBEHb HEONIPEACIEHHOCTH B ONMMMCAHUU CUCTEMBI.

Cno>XHBIMU CHUCTEMaMH HA3bIBAIOT CTPYKTYPHO U (DYHKIIMOHAILHO CJIOKHBIC
MHOTOKOMITOHEHTHBIE CHUCTEMBI C OOJBIIUM YHCJIOM B3aUMOCBSI3aHHBIX U
B3aHUMOJEHUCTBYIOIINX 3JEMEHTOB PA3JIMYHOTO THUIIA U C MHOTOYHMCIEHHBIMH H
Pa3HOPOAHBIMU  CBSI3SIMHU  MEXAYy HUMHU. CJOXHBIE CHUCTEMBI OTIMYAIOTCS
MHOTOMEPHOCTBIO, Pa3HOPOJHOCTBIO CTPYKTYpbl, MHOT00Opa3sueM MpUpPOIbI
AJIEMEHTOB M  CBSI3€H, OPraHU3alMOHHOW  Pa3HOCOMNPOTHUBISIEMOCTBIO WU
Pa3HOYYBCTBUTEIBHOCTHIO K BO3JIECTBUSAM, aCUMMETPUYHOCTHIO TTOTECHIIMAIBHBIX
BO3MOXXHOCTEH  OCYIIECTBICHUS (YHKIMOHAIBHBIX U JAUCHYHKIIMOHAIBHBIX
n3MeHeHn. [Ipu 3TOM KaXIplii M3 3JIEMEHTOB IOJAO00HON CHCTEMBI MOKET OBIThH
TaKke MPEACTaBJIeH B BUJE CUCTEMBI (mojcuctembl). K clioxkHONH MOXHO OTHECTH
CUCTEMY, 00JIaJIAOIIIYIO TI0 KpaitHeH Mepe OJHUM U3 CIACAYIOMNUX TPU3HAKOB:

- CUCTeMa B IIeJIOM 00J1a/IaeT CBOMCTBAMU, KOTOPHIMHU HE 00JIalaeT HU OJUH
13 COCTAaBJISIIOIINX €€ DJIEMEHTOB;

- CUCTEMY MOHO Pa3JIeJINTh Ha IOJCUCTEMBI U U3Yy4YaTh KAXKIYK U3 HUX
OTIEJBHO;

- cuctemMa (QYHKIIMOHUPYET B YCJIOBHSIX CYIIECTBEHHON HEONPENeIEHHOCTH
U BO3ACHMCTBUS cpeabl Ha He€, 4YTo OOYCIOBIMBAET CIIy4alHBIN XapakTep
U3MEHEHHUS €€ IT0Ka3aTeeH;

- CHCTEMa OCYIIECTBIISET LIeJICHANIPaBICHHBIN BHIOOP CBOETO MOBEICHUS.

B kubepHeTnke mMepa CI0XHOCTH CBSI3BIBACTCSl C TOHSITUEM Pa3HOOOpa3us.
B wuwactHocTM, W3 mpuUHLOMOA pasHOOOpasusi CleayeT, 4YTO aHajdu3 CHUCTEM
(IporieccoB, CUTYaIHii), 00IaIal0IIMX OMPEACIEHHBIM Pa3HOOOpa3reM, BOZMOKEH
JUIIbL C UCIOJIB30BAaHUEM YIPABJSIONIMX CHUCTEM, CHOCOOHBIX MOPOXKIAATh, IO

KpaiiHel Mepe, He MEHbIIIee pa3HOOOpasue.



BaxHOl 0COOEHHOCTBIO CIIOKHBIX CUCTEM, OCOOCHHO JKHBBIX, TCXHHUYECKHUX
U COLMANBHBIX, SBSETCSA Tepenada B HUX HH(POPMAIUM, YTO OOYCIOBIMBACT
CYILIECTBEHHBIE B3aMMOCBSI3M WX CBOMCTB. [l0PTOMY 3HAUMTENBHYIO pOJIb B
GYHKIIMOHUPOBAHUM TAaKUX CHUCTEM WTpaloT Ipoiiecchl yrpasieHus. K Haubomee
CJIOKHBIM BHUJAM MOJOOHBIX CHCTEM OTHOCSTCS II€JICHANPABICHHBIE CUCTEMBbI,
NOBEJACHUE KOTOPBIX TMMOJYMHEHO JOCTHUKEHUIO ONpeNeiCHHBIX LeJed, u
CaMOOPTaHU3YIONIUECS CHCTEMBI, CIIOCOOHBIE B mpolecce (HYHKIIMOHUPOBAHUS
BUJIOU3MEHSTh CBOIO CTPYKTypy. Ilpu 3TOM Uisi MHOTHX CIOXHBIX CHCTEM
XapaKTEPHO HAJMYHE PA3HBIX TI0 YPOBHIO, YaCTO HE COTJIACYIOIMIUXCS MEXKIY COOOM
LeJe.

CucreMsl, cofiepxKaliue akTUBHbBIE JIEMEHTHI (ITOJICHCTEMBI), TO €CTh TaKUe
AJIEMEHTBI, KOTOPhIE UMEIOT BO3MOKHOCTh CAMOCTOSITEILHO MPUHUMATh PEIICHUS
OTHOCUTEJIBHO CBOEr0 COCTOSIHMSA, HAa3bIBAIOTCS OPTraHU3ALMOHHBIMU CHCTEMaMu
(opraHuzaIusIMm). B OpraHU3aIUOHHBIX cucTeMax CBOMCTBOM
1eIeyCTpeMIEHHOCTH 00Ja1aeT KaK BCS CHCTEMa, TaK M OTACIIbHBIC €€ AJIEMEHTHI.
OTUM OpraHu3aius OTJIUYACTCS OT CUCTEMBbI, Ha3bIBAEMOUW OpraHu3zMoM. Mexmy
OTIICTIPHBIMH  DJIEMEHTAMH (OpTaHaMH) OpTraHW3Ma CYIIECTBYET paslelieHue
CUCTeMHBIX (YHKIMHA, HO TOJBKO OpPraHu3M B II€JIOM MOXET OBbITh
LEJIEYCTPEMIIEHHBIM.

CuctemMbl MOKHO KJIACCU(DHUIIMPOBATH 110 PA3TMYHBIM IIPU3HAKAM.

1. Ilo cmenenu cnodcHocmu BCE CUCTEMbI MOXKHO Pa3IeIUuTh HA TPH KJlacca:

- POCTHIC JTUHAMUYECKHUE;

- CIIO)KHBIC TUHAMUYECKHE, PA3IMYAIONIUNECs PA3BETBICHHOU CTPYKTYpOU U
OOJIBIIIMM pa3HOOOpa3reM BHYTPEHHHX CBS3€H, HO MOIAOIIUECS OMMCAHUIO;

- OYEHb CII0KHBIE, HE MOJIJJAIOIINECS] OITUCAHUIO.

2. Ilo cmenenu wneonpedenennocmu BO B3aUMOICHCTBUU MEXKIY COOOM
AJIEMEHTOB BCE CUCTEMbI MOYKHO pa3/IeIuTh Ha JiBa Kjacca:

- JICTEPMUHUPOBAHHBIC, B KOTOPHIX BCE AJIEMEHTHI B3aUMOJICHCTBYIOT JIPYT C
JPYrOM TOYHO OIpPECICHHBIM U IIPEABAPUTEIHLHO OMTMCAHHBIM 00Pa3oM;

- BEPOSITHOCTHBIE, B KOTOPBIX XapakTep peakUHH >JIEMEHTOB Ha



BO3HHKAIONINE CUTyaIlMd MOXKHO OMHCAaTh JIUIIb C TOW WM WHON CTETNEHBIO
JIOCTOBEPHOCTH.

3. Ilo npusnaxky enobanvnocmu cdepbl MPUHUMAEMBIX YIPABICHYECKUX
pEIICHU BBIACIAIOT IIEHTPAJIM30BAHHBIE U paclpelesieHHbIe CUCTEMBI. B
LHEHTPAIU30BAHHOM CHUCTEME PEIICHHUs] NPUHUMAIOTCA OJHUM JULOM (B OJAHOM
LEHTPE) U OXBATHIBAIOT OOBEKT YyIpaBieHUs B 1eJ0M. [10J0KUTETbHBIMU YepTaMU
TAKOTO YIIPABJICHUS SIBJISTFOTCS BBICIIINI ypOBEHb IIAHUPOBAHUS, KOOPIUHAIIUN U
KOHTpOJIsL AesTenbHOCTH. OJHAKO POCT CIOKHOCTH, MaciiTaboB OO0BEKTa
YIPABJICHHS IPUBOIUT K TTOSBJICHUIO:

- BO-TIEPBBIX, CHUTYyalliW, KOTJA PEIICHUS JOJT0 HE MPUHUMAIOTCS TIO
IMPUYHUHE TTEPETPY3KH JIUIIA WK IICHTPA MPUHSATHS PEIICHHI;

- BO-BTOPBIX, YBEIWYCHHUIO [JIMTCIBHOCTU «IMKIIA YIPAaBICHUS» W3-3a
OTJIaJICHHOCTH MECTa MPUHATUSA PEUICHUI OT MECTa UX UCTIOTHEHUSI.

DTO MOXET BBI3BIBATh ACHHEPTHYCCKUN A(PPEKT pPE3KOro CHIKCHUS
3¢bEeKTUBHOCTH ympaBieHus. J[7s CHUMKEHUS BEPOSATHOCTH Takoro sddekra
CO3/AI0T pachpee/ieHHbIe YKOHOMHUYECKHE CHUCTEMBI. PacmpeneneHHas cuctema
XapaKTEPHU3yeTCs] HAMYUEM Pslla UEPAPXUUECKH, (PYHKIIMOHAIBHO, CTPYKTYPHO
CBS3aHHBIX  IIGHTPOB TPUHATHS  PENICHUH W/WIM  OTBETCTBEHHOCTH B
COTJIaCOBaHHBIX cepax ympaBlIeHUS JAEATEIBHOCThIO cUCTeMBI. «Pacmpenenenue»
3aTparuBaeT: JEKOMITO3UIIMIO Tee 1 (PYHKIUH; TTpaBa HA MPUHSATHE PEIICHUN U
pacmopsbKeHHe  pecypcamu; ompeneneHne cdep OTBETCTBEHHOCTH U JIp.
«Pacmpenenenuey» JOMOMHSIIOT MPOIEIypaMHu NPEIBAPUTEITHLHOTO COTIIACOBAHUS U
OTUeTHOCTH. HemocTtaTkamMu TakWX CHUCTEM SIBIISIFOTCSI TOBBIIICHHBIC PHUCKU: -
HapyIIEHUs IEJIOCTHOCTH TPU «PACTIPEACIICHUN»; - KOH(QJIMKTOB YPOBHEH W/WiH
DJIEMEHTOB CHCTEeMbI. B Hacrosiee BpeMsi OOJIBIIMHCTBO SKOHOMUYECKUX CHUCTEM
pacmpe/eeHHbIE.

4. Ilo yuacmuio uenosexa 6 NpUHAMUU U Pearu3ayuy peuieHuti BbIICISIOT
aBTOMaTH4eckue (0e3 ydacTus 4YesloBeKa) M aBTOMATHM3MPOBAHHBIE (C y4acTHEM
YeJIOBEKa, Yallle BCETr0 Omeparopa) CHUCTeMbl. [IpHMEHEHHE aBTOMATHYECKUX

CUCTCM OI'PAHHUYCHO 00BEKTaAMU H nmponeccamMmn, KOTOPLIC MOT'YT OBITH ONMCAHEI U B



OTHOIIIEHWU KOTOPBIX MOXHO 3apaHee pa3paborats monenu. OHU paboTaroT Mo
KECTKUM, 3apaHee 3aJaHHBIM aJIropuTMaM. Takhe CHUCTEMBbI TaKXe MPUMEHSIOT
I oOecrieueHusi O€30MacHOCTU yIpaBieHUuss U 3P(OEKTUBHOCTH HEKOTOPBIX
OBICTPOTIPOTEKAIOIIUX TPOIECCOB YINPABICHUS, YacTO TPU OJHOBPEMECHHOM
COXpaHEHUHU 3a MEHE/KEpPOM 3ajlay HaOroJleHuss U KOoHTpodsi. Ecnu 3apanee
omnucaTh, MpEACKa3aThb BCE CHUTyalldd HEBO3MOXKHO, TO YYacTHE YEJOBEKa B
CHUCTEME YTPaBIICHUS CTAHOBUTCS HeoOxonuMmbIM. Hamborbliee pacpocTpaHeHne
B HACTOAIIEE BpeMsl MOJYYHJIA aBTOMATHU3WPOBAHHBIE CHUCTEMBI YIPABICHUSA
(ACY) c¢ pacnpeneneHueM (yHKIIMH MEXAY YEIOBEKOM-ONEPATOpPOM U
TEXHUYECKUMHU CPEICTBAMHU, OCHOBHBIMHU M3 KOTOPBIX MOTYT OBITh MPU3HAHBI
BEIYHMCIIUTEbHBIC MamMHBL. ACY  93TO 4YeloBeKO-MalIuHHas (TyMaHUCTHYCCKAs)
CHUCTEMa, COBOKYIMHOCTh DJJIEMEHTOB, aJTOPUTMOB U JICHCTBHIA YEIOBEKA,
obecrnieynBaroIas aBTOMAaTU3UPOBAHHBIA CcOOp W 00paboTKy wuHGMOpPMaIUH,
HEOOXOMMOM JIJIsl ONTHUMU3AINH YIIPABJICHUS B Pa3IMYHBIX cpepax deIoBeUeCcKon
nestenpHOCTH ('OCT 19675-74), a Takxke pa3pabOTKy WM BHIOOp BapHAaHTOB
KOMaHJl yIpaBJeHus (JEeHCTBUA MO JOCTHXKEHUIO IKEIAeMOro pe3ynbTara),
nepeaadyy M UCIOJMHEHHE KomaHja ynpasieHus. [lo cTemeHu aBTOMaTH3aldU
BBIICIISIFOT YKOHOMHYECKUE CUCTEMbI BBHICOKOW CTEIICHH aBTOMATH3allud, CPEIHEH
u Hu3koi. Ilpm wccremoBaHUAX HEOOXOIWMO YYUTHIBATh, UYTO HAOJIOIAeTCS
TEHJCHIIUS TOBBIIICHHUS CTETICHW aBTOMAaTHU3alMu omepanuii meHemkepa ot 10%
(cmabast apromatuzanusi) 10 10-40% (cpenHssi cTeneHb aBTOMAaTU3AIMK) U J1ajiee
no 40-70% (Bbicokast creneHb aBTomartuzanuu). Kak mnpasuno, B ACY
peaycMaTpuBaeTcs U 00eCIeunBaeTCsl MPUOPUTET UCTIOTHEHHSI KOMaH]T YeI0BeKa
110 OTHOIICHHIO K KOMaH 1aM, BeIpabaThiBaeMbIM aBTOMaTudecku. S. [To mpuHImITY
YIOPABJICHHS, UCIOJIB3yEMOMY B CHUCTEME, BBIJICTISIIOT CUCTEMBI MPOTPAMMHOTO,
aJIaNTHBHOTO, CHUTYallHOHHOTO, COIHAJIbLHO-3THYECKOTO YIIPaBJICHUS. [Tpu
MPOTPAaMMHOM YIIPaBJICHUU CHCTEMa BBIJACT YIPABISIONINE BO3ICHCTBUS B
COOTBETCTBHM B 3aJI0)KEHHOW B HEE 3apaHee MpOorpaMMoOil BHE 3aBUCHUMOCTH OT
CKIaJbIBalONICiiCs  cWTyanuu.  Hampumep, mnpu  TakoM  yIpaBICHUHU

I_IeHOO6pa3OBaHI/IeM HCHa TOoBapa OCTACTCA MMOCTOSIHHON HE3aBUCHUMO OT YPOBH:



crpoca. [Ipu aganTUBHOM YyNpaBIIeHWH CUTHAIBI BBIPA0ATHIBAIOT B 3aBHCHMOCTHU
OT YPOBHS OINPEACICHHOTO «OTKJIMKAY», SBIISIFOIIETOCS «OOpPaTHOM CBSI3BIOY.
Hampumep, eciiu cipoc Ha TOBap pacTeT, TO MPHU aJalTUBHOM YIpPaBICHUU lI€HA
MOXET OBbITh TIOBBIINICHA, a TpPH TAJACHUH CIOpoca — TOHIKEHa (C ydeToM
AMACTUYHOCTU crpoca). ['MOKOCTh CHUCTEMBbI yIpaBieHHUs MpeaycMaTpUBaeT He
TOJIBKO €€ aJlanTalyio, HO W >KUBydYecTb. [Ipu CHUTyallMOHHOM YIpaBlIEHUU
peIeHusT U YIPaBIISIIONINE BO3/ICHCTBHS OCHOBBIBAIOTCSI HAa aHAM3€ BApPUAHTOB C
y4eTOM: TEKYIIEro COCTOSHUS (Hampumep, TOTO K€ CIpoca, 3amaca ToBapa),
pacroyiaraéMbIX BapHUaHTOB JEHCTBUI (HampuMep: MOBBICHTh, TOHHU3UTH, HE
U3MEHSTH IIEHY), TPOTHO3a TIOCIEACTBUIN (HampuMep, TOBAp 3aKOHUYHUTCS OBICTpEH,
yeM OyJeT M3rOTOBJICHA M IOCTYIMT HOBAas IMApPTHS, WM UMEIOTCS H30BITOYHBIC
3amacel, 3aToBapuBaHue). [Ipm 3TOM OTKpbhIBaeTCs BO3MOXKHOCTH Yy4eCTh
OCOOEHHOCTH KOHKYPEHTHOM cuTyauud. [IpuHIUIBI COLMATIbHO-3TUYECKOTO
YIPABJICHHUS TIO3BOJISIFOT UCKIIOYHUTH HEJIOMYCTHUMOE BO3JICHCTBHEC Ha HEIICIICBBIC
AJIEMEHTBHI BHEIIIHEW CPEbl, TPETHUX JIHII U JIP.

6. Ilo oxsamy psoa cmedcHblx oOracmell OesamelbHOCMU BBIICISIOT
HEWHTETPUPOBAHHBIC (TIPOCTHIC) M WHTETPUPOBAHHBIE YKOHOMUYECKHUE CHCTEMBI.
WHTEerpupoBaHHbIE CHUCTEMBI YIIPaBICHUS OOBEIWHAIOT W aBTOMATHU3HPYIOT
NEeATEILHOCTh B HECKOJMbKHMX cepax. Hampumep, M3BECTHBI MHTETPHUPOBAHHBIC
CHUCTEMbl  TIPOCKTUPOBAHWS W  TEXHOJOTHYECKON  MOATOTOBKA  OOBEKTOB
MaIIMHOCTpOeHUs. Takass MHTerparus He €CTh MEXaHUYeCKOe O0BEAMHEHUE ABYX
pasnmuuHbix cucteM. Muaterpanms 1Byx wu Oonee ACY mompazymeBaer
BO3HMKHOBEHHE Ha 0a3e dTUX CUCTEM HOBOUW CHCTEMbI, UMEIOIICH CBOM IIENIU U
dbyaknuu. B cucreme ynpaBiaeHUs 1IEHOW HHTETPAIUS MTO3BOJIUT YIYUTHIBATh B IICHE
CTOMMOCTb Pa3pabOTKH, MPOU3BOJICTBA U MPOJIBIKEHUS TOBApPA.

7. Tlo 603moocHocmu 8vipabomku 6 npoyecce ynpasieHusi HOBbIX 3HAHULL
MO>XHO BBIJICIUTh OPJAMHAPHBIE W WHTEIUICKTYaJIbHbIE SKOHOMUYECKHE CHCTEMBI.
OpauHapHbIE CUCTEMBI HE CO3Ja0T HOBBIX 3HAHWM. VHTENIeKTyallbHbIe CHCTEMbI
MO3BOJISIOT BBIpA0ATHIBATh M UCIIOJIB30BATh HOBYIO HH(POPMAIIHIO JJISI TIOBBIICHUS

2 (HEKTUBHOCTH W CHIDKCHMSI PHCKOB YIpPABJICHHUS. TBOPUYECTBO MO3BOJISET



CHUHTE3MPOBATh B TAKUX CHCTEMaX HOBbIE 3HAHUS Ha 0a3¢ KOMIO3UIINN N3BECTHBIX.
dyHIaMeHTalbHAs HAay4YHas OCHOBAa HMHTEUICKTyalbHBIX ACY — oOecrieueHue u
WCITOJIP30BAHUE B PA3IMYHBIX BApHAHTAX W KOMIIO3UIUSAX CYIICCTBYIOIIMX 3HAHUN
JUTSI TIOJTYYEHHMsI, TAKAM 00pa30M, HOBBIX 3HAHWM, PACIIPOCTPAHEHUS 3TUX 3HAHUU
Ha HOBBIC 00JIACTH WM Ha OoJiee TTUTCIIBHBIN TIEPHO]T BPEMEHHU.

8. Ilo pegnexmopnocmu. Ilpum wuccieqoBaHUM SKOHOMHUYECKHX CHCTEM
HEOOXOJMMO YYUTHIBaTh, OTHOCUTCS JIM 3Ta CHUCTeMa K PEeQICKTOPHBIM WU HE
oTHOCUTCS. M3BECTHO, UTO peduIeKTOpHAs CHCTEMa YIPaBIICHUS OTKIMKACTCS Ha
KOHKPETHOE BHEIIHEEe BO3JICUCTBUE BIOJHE OMNpeAeTeHHbIM oOpazoM. Tepmun
«pe(IIeKTOPHOCTHY MOJYEPKUBACT aHAJIOTHIO C pediiekcamu, CyIEeCTBYIOIUMU Y
aroboro opranu3ma. OHU  SABISIOTCSA PE3yNbTaTOM JUTUTENBHOTO TIpoliecca
oOydyeHus: W HBOMIONMHU. M3BECTHO, YTO B KJIACCMUECKOW TEOPUHU YIPaBICHUS
UCCIICAYIOT TOJBKO pedISKTOPHBIC CHCTEMBI YIpaBicHHUSA. YacTHBIM cllydaeM
pedIESKTOPHOCTH SIBISICTCS W30TOHHOCTh OTOOpa)KEHWs BHEIIHHUX BO3JICHCTBHM.
M30TOHHBIM HA3BIBAIOT TAKOE OTOOpaKEHNE BHEITHETO BO3ICUCTBUS CUCTEMOM, €€
KOHCTPYKITUEH, TIPH KOTOPOM OOJIBIIIEMY BO3JEHCTBHUIO COOTBETCTBYET OOJIbIIAS
oTBeTHas peakuusa. [Ipeanonokenne o pedICKTOPHOM XapakTepe CHUCTEMbI
YIPABJICHUS TO3BOJIICT IMPOTHO3MPOBATH PEAKIMM B TPOIECCE HCCIACAOBAHUM,
MIO3TOMY B TIPOIIECCE UCCIICTOBAHMI HEOOX0IUMO:

1) yCTaHOBHUTH Ipe/eIibl PeIIEKTOPHOCTH PEaKITHil;

2) TOATBEPAUTHh WU OTBEPTHYTH THUIOTE3y O PEQIICKTOPHOM TOBEICHHH
00beKTa HCCIIeIOBAaHUSI B KOHKPETHBIX YCIOBHSX.

CooTBeTcTBEHHO, HepedIeKTOopHO OyneT cucrteMa, KOTopas MOXKET
HEOJHO3HAYHO, MHOTOBApHMAHTHO pEarnpoBaTh HAa OJIHO W TO € BHEIIHEE
BO3nericTBre. HepedaekTopHOCTh cucTeM yrpaBiIeHHs] BO3HUKAET MPH:

1) moTepe CTORKOCTH CUCTEMBI HIIA TIPOYHOCTH 3JIEMEHTOB;

2) MOBPEXKACHUAX, MOPAKECHUSIX, OTKA3aX OJTHOTO WJIH PsJia SJIEMEHTOB;

3) CHJIBHOM CTpecc€ 4YeJIOBEKa, SBIAIONIETOCS JJIEMEHTOM CHUCTEMBI
yIpaBJICHUS.

dakt y4acTrusaA MHAWBUAYYMA B YIHPABJICHUU ACTIACT aBTOMATU3HPOBAHHYIO



CHUCTEMY yTpaBIICHUS HEPEPIIEKTOPHOUN B OMPEACIICHHBIX CUTYAIHSIX. ITO CBI3aHO
C MHOTOBapHAHTHOCTBIO JICHCTBUIN UeJIOBEKa, OCOOCHHO TPYAHO MPOTHO3HPOBATH
NOBEJCHUE HMHIMUBHAyyMa B CHUTyalldd PUCKA, HEM30EKHOrO0 BHIOOpA, CHIILHOTO
ctpecca. OOHUM U3 OCHOBHBIX JJIEMEHTOB TEOPHUH HEPE(PIECKTOPHBIX CHUCTEM
CUMTAIOT HEOOXOJUMOCTh O0o0Jiee TOJIHOIO YyyeTa OCOOCHHOCTEeW CyOBEKTOB
yhOpaBieHus, OyJIb TO OTIEIbHBI WHIWBUIYYM, COLIMAJIbHAS TpYyIIa WId
oO1ecTBeHHBIN Ki1acc. BO3MOXHBI U JApyrue BUIBI YKOHOMHYECKHX CHCTEM, HX
MHOT000pa3re pacTeT U OTPAXKAET YCIOKHEHHUE SKOHOMHUYECKHX OTHOILICHUM.
Oco0OeHHOCTH ATHX CUCTEM, OTPaXEHHbIE MPHU UX KIACCHU(PHUKAIUU, MOTYT UTPaTh
pEIIaroNIy0 pOojb B BHIOOPE METOJIOB HCCIEAOBAHUS SKOHOMUYECKUX CHUCTEM U
OTIPE/ICIISITh JIOCTOBEPHOCTh pe3ysbTaTa, d(PGEeKTUBHOCTh U 3aTpaThl HA TaKWE
WCCJICIOBAHMUS.

9. Ilo 6udy Hayumoco HanpasieHus — MaTeMaTUyeckue, (Qpuznueckue,
XUMUYECKUE U T. II..

10. Ilo ocHogHbIM dn1emenmam CUCTEMBl MOTYT OBITh pa3felieHbl Ha
aOCTpaKkTHBIC, BCE DJJIEMCHTBI KOTOPBIX SBIISIOTCS  TOHATHUSMH  (S3BIKH,
dbunocockue CHUCTEMBI, CUCTEMBbI CUWCICHUS), U KOHKPETHBIE, B KOTOPBIX
MPUCYTCTBYIOT MaTepUATLHBIC SJIEMEHTHI.

11. Ilo s3aumooleiicmsuio co cpeootl Pa3NUYalOT CUCTEMbl 3aMKHYTBhIE M
OTKPBITBIE. 3aMKHyTas CHCTEMa B TMPOIECCE CBOETO (DYHKIIMOHUPOBAHUS
UCITOJIB3YeT TOJBKO Ty HWH(GOpPMAIMIO, KOTOpas BbIpaOATHIBACTCS B HEW camou
(cuctemMa KOHAMIIMOHMPOBAHUS BO3AyXa B 3aMKHYTOM o0Beme). B oTKpwITOM
cucteMe (YHKIIMOHUPOBAHUE OMPEIEsIeTCs KaK BHYTPEHHEW, TaK U BHEIIHEH,
MOCTyMNaroIe Ha BXOAbl, HHGOpPMAIMEH. BOJBIIMHCTBO M3yYaeMbIX CHUCTEM
SIBJISIFOTCSL OTKPBITBIMH, T.€. OHH HCIIBITHIBAIOT BO3JCHCTBUE CPEIbl U PEarupyroT
Ha HETO U, B CBOIO OUYEpPEe/Ib, OKA3bIBAIOT BO3/ICHCTBUE HA CPEY.

12. Ilo cocmasy ¢ynkyuii: OIHO- WIH MHOTO(DYHKIMOHAIBHBIE, C
MOCTOSTHHBIM WJIM TIEPEMEHHBIM COCTaBOM (DYHKITHH.

Bvigoowi: JIns BBIAENEHUS KIACCOB CHCTEM HCIOJIB3YIOTCS Pa3IUYHbIC

KJ'IaCCI/Iq)I/IKaLII/IOHHI)Ie IIPU3HAKH. OCHOBHBIMH W3 HHX CYHTAIOTCS: Impupoaa



AJIEMEHTOB  CHUCTEMbI,  IPOUCXOXKJEHUE, JJIUTEIBHOCTh  CYIIECTBOBAHUS,
M3MEHYMBOCTh CBOMCTB, CTEINEHb CJIOKHOCTH, OTHOIIIEHHE K Cpele, peaklus Ha
BO3MYUIAIOLIME BO3JCHCTBUSA, XapaKTep MOBEJACHUS U CTENEHb Y4acTHs JIIOJEeH B
peanuzanuu ynpasisiomux BoznenctBui. Boimensaior no C. A. CapkucsiHy aBa
OCHOBHBIX KJlacCa CHUCTEM: MaTephalibHble (peajibHble) U  HUJealbHbIC
(abCTpakTHBIE), KOTOPhIE B CBOIO OYEpE/Ib IMOJPa3JCIsIOTCA IO OIpeaeeHHBIM
OCHOBaHUSIM.

B. H. Caposckuii, B. H. Cucrema / B. H. Canmosckuii, A. }HO. ba0Oaiines,
H. . dpo3nos, B. H. Uepnpimos. A. B. Uepnsimos. II. C. AnexcanapoB. —
Cucrema / I'ymanutapusiii noptain: Konuentsl [Dnextponusiii pecypce] // Lientp
rymMaHuTapHbix TexHosiorui, 2002-2022 (mocnemusis penaxuus: 04.02.2022).

Pesxxum noctyna @ https://gtmarket.ru/concepts/7091

Jlexuus 4
Tema 4. Oowana meopus cucmem
OcHosHble sonpocwl
1 [onsiTue W 3a7a4u OOIICH TEOPUH CHCTEM.
2 DTtanbl pa3BUTHSI HAYYHOTO aHAJIM3a CUCTEM.
3 IlpeanochlIku MOCTPOSHUS OOIIEH TEOPUH CUCTEM.
4 OOutas Teopus cuctem bepramandu.
5 Konnenus o011ieit TEOpUr CUCTEM.
7/ OHTOJOTUYECKUNA W DIUCTEMOJIOTHYECKUN TMOAXOABl B OIpPEACIICHUN

CHCTCM.

Obwas meopus cucmem — 3TO OOIIEHAYYHAS] M JIOTHKO-METOIOJIOTHYECKas
KOHIICTIUS UCCIEAOBAaHUN OOBEKTOB, MPECTABISAIONIUX CO00M cucTeMbl. OO0mas
TEOpHsl CHCTEM TECHO CBsi3aHa C CHCTEMHBIM TIOJXOJOM U  SIBIISETCSA
KOHKPETHU3AIUEH M JIOTHKO-METOJOJOTHYCCKUM BBIpAKEHHUEM €ro IPHUHIIUIIOB U

METO/OB.


https://gtmarket.ru/concepts/7091

OcnogHoti  3a0aueti OOUIEN TEOpPUM CHUCTEM SIBISETCS  YHU(DUKAIHS
OTJIeNIbHBIX 00JacTeli HAyYHOTO 3HAHUS MPU MOMOIIM BBISCHEHHS TOTO, KaKUM
00pa3oM 3aKOHOMEPHOCTH, YCTAHOBJICHHBIE B OrPAHMYEHHBIX 00JAaCTSIX, MOTYT
OBITH TIOHSATHI KaK YaCTHBIC Cllydaw Oojiee OOIMX 3aKOHOMEpHOCTed. B pamkax
oOlel Teopur CHCTEM Takxke pa3padarbiBalOTCs OOIEMETOA0J0TUYECKUE
IPUHIUIBI UCCIIEIOBAHUS CUCTEM M OOIIUX NI HUX OOBEKTOB, TAKUX KaK «BXOI»,
«BBIXOJ»,  «IpOIECC», «UEeIb», «oOpaTHas CBs3b», «B3aUMOJCICTBHEY,
«QYHKIMOHUPOBAHME», «pa3BUTHE» U Jpyrux. [lporpamma CcHCTEMHBIX
UCCIIEIOBAaHUM U MOCTPOCHUS OOIIEeH TeopuH cucTeM Obula OJHON M3 Haubosee
W3BECTHBIX TMOMBITOK OOOOIMIEHHOTO aHalM3a CHUCTEeMHOW mpobnemartuku. OHa
NOJIy4YHJia HauOOJIBIIYI0 M3BECTHOCTh B MUPOBOM HAay4HOM COOOIIECTBE BTOPOMU
nosioBuHbl XX Beka M ¢ €€ pa3BUTHEM U MOAM(UKAIMEH BO MHOTOM CBSI3aHO
BO3ZHUKIIIEE B 3TO BpPEMsl CHUCTEMHOE [BWKEHHE B HAay4YHBIX U TEXHUYECKHX
JUCUUIUIMHAX. JIOMOMHUTENbHO K ATOW mporpamMme OblI  BBIIABUHYT Psij
00IIECUCTEeMHBIX KOHUEIINI U ONpe/IeIeHNI TOHATUS CUCTEMBI.

Omansl pazeumusi HAYYHO20 aHAAU3A cucmem. Pa3BUTHE W YCIOKHEHHE
HAy4YHOTO aHaJli3a CHUCTeM OOBIYHO MPHUHATO pa3leisaTh Ha Tpu 3tana. CorjiacHo
ATOW Tpajanuu, Ha MEPBOM 3Tale B HAyKe paccMaTpUBaIaCh «OpPraHM30BaHHAas
npocrotay  (MexaHWKa), Ha BTOpOM —  «OecrmopsiioyHasi  CJIOXHOCTb
(cratucTuueckas (u3MKa), Ha TPEThEM — «OPraHU30BAHHAA CIIOKHOCTH)
(COOCTBEHHO «O0IIIasi TEOPHUS CUCTEM).

IIpeonocoiiku nocmpoenus ooweti meopuu cucmem. K cepennae XX Beka
HayKoOW ObUT HaKOIJICH 3HAYUTENbHBINA OMBIT UCCIEAOBAHUNA CUCTEM CaMOil pa3HOM
OPUPOABL:  «ECTECTBEHHBIX»  ((pU3MYECKUX, OHOJOTUYECKUX, COLMAIBHBIX),
«a0CTpakTHBIX» (B TEPBYIO Ouepelb MaTeMaTUYECKUX), «UCKYCCTBEHHBIX»
(mpex e BCEro s3bIKOBBIX), a TAKXKE CIOKHBIX TEXHUUYECKUX cucTeM. IHTeHCuBHOE
pa3BUTHE ITUX MCCIEJOBAaHUN MPHUBEIO B KOHEYHOM MTOre KaK K IOSIBIICHUIO
MpeacTaBlIeHud 00 OOIIHOCTH TPOILECCOB (B YaCTHOCTH, WH(GOPMAIIMOHHBIX),
IPOTEKAIOUIMX B peaJbHBIX CHCTEMaxX Pa3lIMYHON MPUPOJbI, TaK U K BBISBICHUIO

O6I]_[HOCTI/I XAPAaKTCPUCTHUK INOBCACHHA 3THX PA3HBIX CUCTCM (B HaCTHOCTH, TaKoMu



UX XapaKTepUCTHKH, KaK I1eIecO00pa3HOCTh). B CBsI3M ¢ 3TMM BO3HMKIA 3aqada
pPacCMOTpPEHHsI TPOLECCOB M KU3HEACATEIBHOCTH YEJOBEKa U JIPYruX
OMOJIOTUYECKUX CHUCTEM, a TakKKe CJOXKHBIX «ECTECTBEHHBIX  CHUCTEM»
BHEOMOJIOTHYECKON MpUPOAbl U (YHKIIMOHUPOBAHUS PA3TUYHBIX TEXHUUYECKHUX
CHUCTEM II0J] €AMHBIM YIJIOM 3PEHUS, C TOUKH 3PEHUS UX MOBEICHUS KAaK CIIOKHBIX
CHUCTEMHBIX OpraHm3MoB. Jlpyroit oOmiel 3amadeil ObUIO CO3/IaHHE METOJIOB,
MO3BOJIAIOIIMX  OCYIIECTBISITh HCCIENOBAaHUE CHCTEMHOTO OO0BEKTa JI000i
OpPUPOABl MO €ro JAOCTaTOYHO TOYHOMY (OpMaIM30BaHHOMY OINHMCAHUIO, HE
npuderast K MOCTPOCHUIO U UCCIEIOBAHUIO (PU3UYECKON MOJENN 3TOro 0ObeKTa
(TIOCKOJIbKY IOCJIETHEE BO MHOTHX CIIy4asiX OKa3bIBAETCs JIMOO 3aTPyIHUTEIBHBIM,
100 HEBO3MOXKHBIM). C perieHueM 3TUX JIBYX OCHOBHBIX 3aJlad U ObLIO CBSI3aHO
dopmupoBanne B Hayke XX Beka 0c000Oro HMHTErpaTUBHOTO HaIpaBIICHUS,
KOTOpPOE MOJIYYHJIO Ha3BAHHUE «0011ast TEOPUSI CUCTEM.

[lepBbIil BapuaHT 0O01Iel TeOpUU CUCTEM ObLI BBIABUHYT B KoHIE 1940-x
rOJIOB aBCTPUMCKUM M aMepukaHckuM Ouosorom Jlrogsurom ¢on bepramandu,
XOTsl y Hero ObUIM TNpeIlIecTBEHHUKH (B 4acTHOCTH, A. A. bormaHos,
pa3paboTraBmmii B Hadajge XX BEKa KOHIICHIIMIO BCEOOINCH OpraHU3allMOHHOM
HAyKU — TEKTOJIOTHH).

Obwas meopuss cucmem bepmanangu. bepranandu ykaszpiBal Ha
MIyOMHHYIO CBSI3b CBOEWM Teopum cucteM c ¢uiocodpuein . B. Jleitbanmna u
H. Kyzanckoro. [Iporpamma rnoctpoeHust 00I1Iei TeOpUU CUCTEM pa3padaThiBajiach
bepranandu B pycne paspadoranHod uM B 1930-X romax «T€OpHUH OTKPBITHIX
CHUCTEM», B paMKaX KOTOpPOM >KHMBBIE€ OPraHU3Mbl PACCMATPUBAINUCH KAK CUCTEMBI,
MOCTOSIHHO OOMEHMBAIOLIUECS CO CPEAOW BEIIECTBOM M 3Heprueil. O0mas Teopus
CUCTEM CTaBHJIa CBOECI1 OCHOBHOM 3a7aueil 00beAMHEHNE HayKu MyTEM pa3pabOoTKu
oOILIMX TMPUHUMUIIOB, NPUMEHUMBIX K JIOOBIM CHUCTEMaM, OTpPa3UB TEM CaMbIM
CYLIECTBEHHbBIE U3MEHEHUS B HAYYHOU KapTUHE MUpPa, KOTopble npuHéc XX Bek. B
paMKax pealn3aluyd 3TOM 3aJadyd MIPEAIojarajioch, 4To, MO KpauWHEH Mepe,
HEKOTOpbIE HW30MOP(PU3MBI WM CTPYKTYpHBIE XapaKTEPUCTUKH, OOUIMe s

TEOPETUUECKUX MOJIeJIeH, MPUHAJIeKAIUX 0ojee YeM OJIHOM HayKe, MOTJIU OBITh



pacmpocTpaHeHbl Ha IpyrHe HayKd, a TakKe Ha MCCIeoBaHUS OOBEKTOB HOBOTO
TUIA, U TAKUM 00pa30M CIIY>KUTb OOIIMMU MPUHLIUIIAMHU, TPUMEHUMBIMU K JTIOOBIM
cucremaM. Taxxke Ipeanoaragoch, YTo TaKUe MEXIUCHUILUIMHAPHBIE MOJCIIH KaK
MAaIllMHA, OTKPBITasi CHUCTEMA, XMBOW OpPraHM3M, CaMO-OTHECEHHBIE CUCTEMBI U
Ipyrue, IPUMEHUMBI K pa3JIndHbIM 00J1acTSIM HayKU, MHXKEHEPUH U ITPAKTHKU.

HcxoaHble IpeanoChUIKU MTOCTPOEHUS NMPOrpaMMbl OOIIEH TEOPUU CHCTEM
OTHOCHUTEJIBHO HAYKH CBOJMIIMCH K CIIEAYIOIIMM TE3UCaM:

- OCHOBHOM IPEIMET HAYKU — 3TO OpPraHU3alys;

- 7S aHaju3a 3TOro MpeaMeTa HEoOXOAMMO HaWTHU CPEACTBAa PEUICHHS
npobiieM CO MHOTMMHU TNEepeMeHHBIMU (KJIaccuuyeckas HayKa 3Hajla MpoOJieMbl
JMIIb C IBYMS, B JTy4YLIEM CIIy4ae — C HECKOJIbKUMH MEPEMEHHBIMH);

- MECTO MEXaHWLM3Ma 3aHMMAaeT IOHMMAaHHE MHpa KaKk MHOXKECTBa
Pa3HOPOAHBIX M HECBOJUMBIX OJHA K APYrod cdep peasbHOCTH, CBSI3b MEXITY
KOTOPBIMH IIPOSABIISIETCS B U30MOp(pr3Me AEHCTBYIONIMX B HUX 3aKOHOB;

- KOHIENIHIO (PU3MKATUCTCKOTO PEIYyKIMOHU3MA, CBOJAIIETO BCSIKOE
3HaHUE K (QU3NYECKOMY, CMEHSIET HJes TNEepCleKTUBU3MA — BO3MOYKHOCTD
NOCTPOCHUS €IMHOM Hayku Ha 0a3e uzoMop(du3Mma 3aKOHOB B pPa3IMUHBIX
00JacTsX.

B pamkax o0ieii Teopuu cucrem beprananpu U ero eIMHOMBIIIIIEHHUKAMU
ObUT pa3paboTaH CHEHUANbHBIN anmapaT OMNHCAHUS «IOBEACHUS» OTKPBITHIX
CHUCTEM, OlNupawImiicas Ha (opManu3M TEPMOAMHAMUKHA  HEOOPaTUMBIX
IPOLIECCOB, B YACTHOCTH HAa almapar ONKUCAHUS TaK Ha3bIBAEMBIX SKBU(PUHAIBHBIX
CUCTEM (CHOCOOHBIX JOCTUTaTh 3apaHee OMpPENeIEHHOIO0 KOHEUHOTO COCTOSHHUSA
HE3aBUCUMO OT HM3MEHEHHUsI HadalibHbIX YycioBui). lloBeaeHue Takux cUCTEM
ONMCBHIBAETCSI ~ TaK  HA3blBAEMBIMM  TEJIECOJOIMYECKUMU YPaBHEHUSIMHU,
BBIPAXKAIOINMHU XapPAKTEPUCTUKY TOBEACHUSI CUCTEMBI B KaXIbli MOMEHT
BPEMEHU KaK OTKJIOHEHHE OT KOHEUHOT'O COCTOSIHUSA, K KOTOPOMY CUCTEMA KaK Obl
«CTPEMUTCS.

Hauunas ¢ cepenunbpl XX Beka, IIMPOKO Pa3BOPAUYUBAKOTCS UCCIEAOBAHUS

o oO0meld TeopuH CHCTEM M pa3paboTKM B 00JAaCTH CHCTEMHOrO IIOJX0ja,



CKJIQJIBIBACTCS MEXAUCITUIUTMHAPHOE cucTeMHoe aBmxeHue. B 1950-1970-x romax
IPEJIOKEH PSl APYTHX MOAXOJ0B K MOCTPOSHHUIO OOIIEH TEOpHH CHCTEM U €€
noruko-punocopckux ocHoBanuit (M. Mecaposuu, JI. 3anme, P. Axodd, Ix.
Kmup, A. . Yemos, 0. A. Ypmanues, P. Kanman, 3. Jlacno u apyrue). OcHOBHOE
BHUMAaHHE TIPU 3TOM ObLIO 00pallieHo Ha pa3pabO0TKy KOHIENTYalbHOIO U JIOTHKO-
MaTEMaTUYECKOro arrapaTa CUCTEMHBIX UCCIIET0BAHUM.

B 1960-¢ ronmpl [monx BIMSHUEM KpPUTHKW, a TakXkKe B pe3yjbTare
WHTEHCUBHOIO Pa3BUTUS OJIM3KUX K OOIIEH TEOpUH CUCTEM HAYUYHBIX AUCIIUILIMH |
bepranandu BHEC yTOUHEHHUS B CBOIO KOHLEMIMIO, U B YACTHOCTH PA3NUYUI J[BA
OCHOBHBIX BHUa OOIEH TEOpUHU CUCTEM. B MHMPOKOM CMBICIIE OHA BBICTYIAET KaK
OCHOBOIIOJIArarolias Hayka, OXBaThIBalOU[asi BCIO COBOKYIHOCTb MpoOJeM,
CBA3aHHBIX C HCCJEJIOBAHMEM U KOHCTPYMPOBAHUEM CHCTEM (B TEOPETUUYECKYIO
4YacTh 3TOW HAayKU BKJIIOYAIOTCA KUOEpHETUKA, TEOpUsl MH(MOpMAIUU, TEOPUS UTD,
TEOpHUsl IPUHATUSA PEIICHUM, TOMOJIOTUs, TEOPHUS ceTeil U Teopus rpadoB, a TaKKe
dakTopanbHbId aHANK3). B y3KOM CMbICIIe OHA U3 OOIIET0 ONpPEIEICHUS CUCTEMBI
KaK KOMIUIEKCa B3aMMOJICUCTBYIOIIUX 3JEMEHTOB CTPEMHTCS BBIBECTH IMOHSTHSA,
OTHOCSIIUECS K OPTaHU3MEHHBIM TIEJIbIM, U TIPUMEHSIET UX K aHAJIN3Y KOHKPETHBIX
apienuid. IlpuxnanHas oOnacTh 0O0IIEH TEOpUHM CHCTEM BKIIOYAET, COrJIacHO
bepranandu, MeTononornyeckue JUCHUIUIMHBL: CUCTEMOTEXHUKY, MCCIEI0BAHUE
oTiepaluii ¥ HHKEHEPHYIO MICUXOJIOTHIO.

VYuuThiBas 3BOJIOLMIO, KOTOPYIO MPETEPeo MOHMMaHUE OO0IIel Teopuu
cucteM B paborax bepramandum w gpyrux wucciaemoBaTeNeil, MOXKHO
KOHCTaTUPOBATh, YTO C TCUCHUEM BPEMEHU MMEJI0O MECTO BCE 0oyiee 3HAYUTEIHHOE
pacimpeHue 3aaa4 3TOH KOHIEMIUU MPpH (HaKTHIECKU HEM3MEHHOM COCTOSIHHH €€
HAyYHO-KOHIIETITYaJIbHOTO aIiapara, CPEeICTB U METOOB.

B pesynprare co3pmanach crenyrmias CUTyalus: CTPOrO  HAy4YHOWU
KOHIICTIIHEH (C  COOTBETCTBYIONIMM HAyYHO-KOHIICNITyaJIbHBIM  amlapaToM,
CpeIICTBAaMH M METOJaMH) MOXHO C HEKOTOPOH J0JIEH YCIOBHOCTH CUUTATh JIUIIb
OOIIyI0 TEOPUIO CUCTEM B Y3KOM CMBICJIE; YTO K€ KacaeTcsl 0011el TEOPpUU CUCTEM

B IIMPOKOM CMBICJIC, TO OHA WJIM COBIAJIa€T C OOIICH TEOpHe CHUCTEM B y3KOM



CMBICIIEe (B YACTHOCTH, TIO ammapary), Wid MPEeACTaBIsSeT COO00W AEHUCTBUTEIHHOE
pacmipeHne U 0000IIeHHe O0O0IIeld TEeopuH CHUCTEM B Y3KOM CMBICIE H
AQHAJIOTUYHBIX JUCUMIUIMH, HO TOIJa BO3HUKAET BOMNPOC O Pa3BEPHYTOM
MPEJICTABJICHUU €€ CpPENICTB, METOJ0OB W ammapara. be3 orBera Ha 3TOT BOHPOC
o01Iast Teopusi CHUCTEM B IIUPOKOM CMBICIE (PAKTHUUECKH OCTaeTCsl JIMIIb
HEKOTOPBIM MPOEKTOM (ITyCTh JIa’K€ OYEHb 3aMAaHYMBBLIM) U BPSJI JIU MOXKET OBITh
pa3BUTa B CTPOT'YIO HAYUYHYIO TEOPHIO.

[Ipy U3ydeHUU CIOKHBIX CHUCTEM HEOOXOJIMMO pacCMaTpUBATh CIEIYIOIINE
JIBE CTOPOHBI BONPOCA: MHUKPOYPOBEHb, HAa KOTOPOM BBISBJISIFOT OCHOBHBIE
MPUYUHHO-CJICICTBEHHBIE CBSI3U, OOBSCHSIONME pPA0OTy COCTABHBIX YacTel
CUCTEMBI, M MAaKpPOYpOBEHb, KOTJa MCCICAYIOT B3aMMOCBS3b  MEXKIY
AJIEMEHTAPHBIMHA  TOJCHUCTEMAMU. [pagWLIMOHHBIA  HAYyYHBIM  METOH U
COBPEMEHHBIE MaTEMAaTUUYECKHWE MOJEIM NPUMEHUMBI JJIs HMCCIEIOBaHUs Ha
MHUKpPOYPOBHE, HO CTAHOBSTCS HENPUTOJHBIMH, KOTJAa Mbl HMEEM [IeJI0 C
MakpoypoBHeM. Takoe MmojokeHue Aesl CHoCOOCTBOBAIO Pa3BUTHIO (PUIOCODCKOM
MBICJIM B HalpaBJICHWM HWHTETpAllUd OTHAEJIbHBIX oOyacTedl 3HaHuUS 00
OKpY’KaloIeM MHUpPE C TOMOINBI €JUHOTO Moaxoaa. B cBs3u ¢ mpobiemoi
€MHCTBA 3HAHUN BO3HUKAIOT HECKOJBKO BOIPOCOB: ISl YETO HYXKHO €IUHCTBO
sHannii? Kak ero goctuup? Kakuve mpu 3TOM BO3HUKAIOT METOJ0JIOTHYECKHUE
npo6sieMbl? J1Jig 4ero HyKHO €AMHCTBO 3HAHUM?

ITo muenuto Koysa, 6oJibiiiast 4acTh yCUIJIMH, HAITPABJICHHBIX HA JOCTUKEHUE
€IMHCTBA 3HAHWM, BBI3BIBAIACH IBYMSI TOOYKICHUSIMH, OJTHO U3 KOTOPBIX UCXOUT
U3 E€CTECTBEHHOTO CTPEMJICHHSI K IIEJIOCTHOCTH — HEOOXOIUMOCTH TIOCTPOHUTH
TaKyl TEOpHI0, KOTOpas cMorja Obl OOBEIWHUTH BCE AUCIUIUIMHBI B €IMHOE
1esnoe. B TeueHue npoaoJKUTEIbHOIO BPEMEHM CUHMTAIOCh, YTO C TAKOW 3aJ1adyeu
CIIpaBsITCsl ecTecTBEeHHbIe Hayku. CTpeMJieHHE K 3aBEPIICHHOCTH HE TpeOyeT OT
HAC MHOTIOro, €CJIM HE€ YYMUTBHIBATH MCUXOJIOTUYECKUM acnekT. OIHAKO Hallu4due
OTJIETLHBIX DJIEMEHTOB, MYCTh JIaXe SIBHO CBS3aHHBIX MEXKIY COOOM, HE O3HAYaeT

CaMOCTOATCIBHOI'O CYIICCTBOBAHUS LICJIOI0, YACTAMUA KOTOPOI'O OHU SIBJIAIOTCA.



Buvisoovr: He cymiecTByeT 53MIUPHUYECKOM OCHOBBI I CO3AAHUS
BCceoOBeMITIONIEH Teopun O 3HaHMsX. MaeanbHas oObequHEHHAss HayKa OTpPHUIIAET
IIOJIB3Y CIIELUAIBHBIX HAyK, KOTOPHIE B COCTOSIHUM M3y4aTh JIMIIb OTHEIbHBIC
CTOPOHBI OKPY’KAIOLIEr0 MUPA, 4 BCE OCTAIIBHBIE ACIIEKTHI YIIYCKAOT U3 BULY.

C Jnpyroil CTOpPOHBI, TIOMCK OOBEIMHEHHOW HAyKH MMEN TaKkKe
IIOJIOXKUTENBHBIE pe3yJibTaThl, KoTopble mnpusBesn K passutaro OTC. On
CocOOCTBOBaJ OOHAPYKEHUIO psia HEMAJOBAXKHBIX «HU30MOP(HU3IMOBY, WU
noJ00UH, U YIy4IINUJ B3aUMOCBSI3b MEXKIY OOJIaCTSAMHU 3HAHMS, KaKyLIMMUCS Ha
NEPBBIM B3IV COBEPUIEHHO Pa3IMYHBIMM M HECBsi3aHHBIMUA. OJHAKO mpolecc
CHUCTEMAaTH3allMi JIOJDKEH OBITh HE MPOCTO MPEUIOKEHHBIM, a OOOCHOBaHHBIM
smnupruyecku. OCHOBHAsI 4acTh KPUTHKU OOLIEH TEOpUM CUCTEM Oblia CBS3aHA C
€€ TEOPETUYECKOW HEONPENEIEHHOCThIO, OTCYTCTBHEM CBSI3M C KOHKPETHBIMU
HAyYHBIMU JMCHUIUIMHAMM U HEKOHCTPYKTHMBHOCTBIO OCHOBHBIX ITOJIOKEHUN IS
HAy4YHO-HCCJIE0BATEIbCKON PAOOTHI.

XoTs pa3BuTHE O0IIEH TEOPUH CUCTEM U €€ MPHUHILMIIBI TUCKYTHPOBAIHUCH
10 KoHHAa XX BeKa, B HUTOre CTaJI0 OYEBUAHO, YTO MOIBITKH pa3padOTKH
OOIIECUCTEMHBIX MPUHIIMIIOB, UM MIPUHLUIIOB MPUMEHUMBIX K JIIOOBIM CHCTEMaM,
3aKOHYWINCH Heynauyell. B nenoM, oOmas Teopusi CUCTEM UMEET BaXKHOE 3HAUEHHE
JUIsL Pa3BUTHUSL COBPEMEHHOM HAayKW M TEXHUKU: HE IOAMEHSASA CIELUaIbHbIC
CUCTEMHBIE TEOPUM M KOHILENUWH, UMEIOIIHME JEJI0 C aHAJIU30M ONPENEIIEHHBIX
KJIACCOB CHUCTEM, OHa (HOPMYIHPYET OOLME METOAOJOTUUECKUE MPUHIUIIBI
CHUCTEMHOT'0 UCCIIEIOBAHNUS.

Bo BcéM MHOroo0Opas3uu TpaKTOBOK CHUCTEM IPOJOJHKAIOT COXPAHATHCS JIBa
noaxonaa. C TOUKH 3peHusl IEPBOTO U3 HUX (€r0 MOXHO Ha3BaTh OHTOJIOTMYECKUM
win, 6ojee KECTKO, HATypaJTUCTHUYECKUM), CHCTEMHOCTh MHTEPIPETUPYETCS Kak
dbyHIaMEHTAIbHOE CBOMCTBO OOBEKTOB IMO3HaHUA. Torjga 3agadedt CUCTEMHOIO
UCCJICIOBAHUSI CTAHOBUTCS H3y4Y€HUE CHEHU(PUYECKH CHCTEMHBIX CBOWCTB
O0OBEKTa: BbIICJIEHUE B HEM 3JIEMEHTOB, CBA3€H U CTPYKTYpP, 3aBUCUMOCTEH MEXIy
CBSA3SIMU U TOMY MOAOOHBIX KaTeropuil. [Ipuuém snemMeHTbl, CBSI3U, CTPYKTYPhI U

3dBUCUMOCTU TPAKTYIOTCA KaK «HATYPAJbHBIC», IMPHCYHIUC «KIIPUPOACH CaAMHX



00BEKTOB U B 3TOM CMBICIIE 00BheKTHBHBIC. CHCTEMA B TAKOM IMOJXOIE MOJIAraeTcs
KaK 00BEKT, 00JIa1atoninii COOCTBEHHBIMU 3aKOHAMHM KHU3HU. J[pyro#t moaxo (ero
MO>XHO HAa3BaTh 3MHUCTEMOJIOT0-METOJ0JIOTMUYECKUM) 3aKII0YaeTcsi B TOM, 4YTO
CHUCTEMa paccMaTPUBACTCS KaK SIUCTEMOJIOTUYECKHIT KOHCTPYKT, HE HUMEIOIIUNA
€CTECTBEHHON MPUPOJbI, M 3aJalolMid crnenuduyeckuii crnocod opraHuzanuu
3HAaHUN U MBINUIEHUA. TOrga CUCTEMHOCTH OIPENEISIETCS HE CBOMCTBAMU CaAMUX
00BEKTOB, HO IIEJICHANIPABIEHHOCTHIO JACSITEIBHOCTH U OPTaHU3aIMel MBIILJICHUS.
Paznuuue B nensix, cpeAcTBaX U METOAAX JEATEIBHOCTH HEU30E€kKHO MPOU3BOJIUT
MHO>KECTBEHHOCTh OMMCAHUN OJTHOTO M TOTO K€ 00BEKTa, YTO MOPOKIAACT B CBOIO
odepelb YCTAaHOBKY Ha UX CHHTE3 U KOH(DUTypUpPOBAHUE.

B. H. Canosckuii. B. JI. bepumreiin. — OOmas teopusi cucrem / ['yma-
HuTap—HbIl  mopTtan:  Kouuentsl [Onext—poH—HbI pecypc] //  Lentp
ryMa HUTAp—HBIX  TexHo uiorui, 2002-2022  (mociae—mHSS  peaaK IUs:

04.02.2022). Pexxwum noctyna : https://gtmarket.ru/concepts/7102

Jlekuus 5
Tema 5. Cucmemnasn unsicenepus
OcHosHble 80npocovl
1. TeopeTudeckasi 1 METOOJIOTHUECKAst OCHOBA CUCTEMHON WHKEHEPUH.
2. PazBuTHe cuCTEeMHOM MHKCHEPHH.
3. OnpeneneHus: CHCTEMHOM UHXKEHEPHH.
4. IIprHLHATIBI CUCTEMHON UH)XKEHEPUN
5. MeToapl CUCTEMHON MHXKEHEPHUH.
6. [IpeqMeT cuCTeMHON MHKEHEPHUH.

7. CTanmapTsl B 00JaCTH CHCTEMHOM WHXKEHEPUH.

CucreMHass HMHXEHEpPHUS, WM CUCTEMOTEXHHMKAa — O3TO  HAy4HO-
METOJO0JIOTUYECKAsT JUCLUUILIMHA, KOTOpas M3ydaeT BOIPOCHI NPOEKTUPOBAHUS,
CO3JaHUsl M OKCIUIyaTallud CTPYKTYPHO CJOXHBIX, KPYIMHOMACIITAOHBIX,

YCIOBCKO-MAIIMHHBIX W COOUOTCXHHYCCKHX CHCTCM, 4 TaKXKC IIpCAyIaract
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OPUHITUIIBI, METOABl W cpenctBa wux paspabotku. [lpum paspabotke u
KOHCTPYUPOBAHUU TMOJOOHBIX CHCTEM, KaK MPaBWIO, BO3HUKAIOT MPOOJIEMBI,
OTHOCSIIMECS HE TOJBKO K CBOHMCTBAM HX COCTaBHBIX dYacTel, HO H K
3aKOHOMEPHOCTSIM  (DYHKIIMOHUPOBAHUS CHUCTEMHOTO OOBEKTa B  IIEJIOM,
obecrnieyeHus ero KU3HEHHOT0 IUKJI. Takke B KPyr crenud@UUecKux 3a1a4 BXOIUT
onpeiesieHre O0IIel CTPYKTYPhl CUCTEMBI, OpraHu3aIvs B3aUMOJICHUCTBUS MEXKTY
NOACUCTEMAMU U DJIEMEHTAMH, YY€T BIMSHHUS BHEIIHEH Cpelbl, BBIOOP
ONTUMAJIBHBIX ~ PEXKUMOB  (YHKIIMOHUPOBAHHUS, ONTUMaJIbHOE  yIIpaBJCHUE
CHUCTEMOM, CBSA3aHHbIE TEXHOJOTMYECKUE TMpolecchl M Tak pgainee. Ilo mepe
pa3BUTHUSIT U YCJIOKHEHUS HWHXKEHEPHO-TEXHUYECKHX U YEJIIOBEKO-MAaIIMHHBIX
cucteM BcE€ 0OoJjiee 3HAUUTEIBHOE MECTO B DJTOM 00JacTH OTBOIMUTCS
0OIIIeCHCTEMHBIM BOMPOCAaM, KOTOPBIE W COCTABJISIOT OCHOBHOE COJIEp>KaHUE
Hay4YHOU (TJIaBHBIM 00pa3oM, MaTeMaTHYECKON ) CHCTEMHON MHKEHEPHUH.

TeopeTdeckyro M METOJOJOTHUYECKYI0 OCHOBY CHCTEMHON WHXEHEpPUU
COCTAaBIIIIOT CHCTEMHBIM ITOJXOJ M OOINas TEOpHs CHUCTEM, a TaKkKe METOMIbI
WCCJIEOBAHUM C TIPUBJICUCHUEM MATEMATUYECKOW JIOTUKH, MaTEMaTU4YECKOU
CTaTUCTUKH, CHUCTEMHOIO aHajn3a, TECOPUHU AJTOPUTMOB, TECOPUU WP, TEOPUHU
CUTyaIui, TeOpuu HOOPMAILINKI, KOMOMHATOPUKH U Psijia IPYTHUX.

B cucreMHOl WH)XEHEpUM TECHO TMEPEIJICTeHbl JJIEMEHTHl HAyKu U
NpakTUKA. XOTSA €€ OCHOBOM CYHTAIOT OOIIECHCTEMHBIC TCOPHH, CHCTEMHAs
WH)KEHEPUsI 3aMMCTBYET Y HUX JIMIIIb CaMble OOIIME MCXOJHBIE MPEICTABICHUS U
Mpeanocbuiku. EE MeTojolormueckuii cratyc BecbMa HEOOBIUEH: C OJHOMU
CTOPOHBI, CHUCTEMHAasi HMHXEHEpPHUs pachojlaraeT METOJaMu U NpolieaypaMu,
MOYEPIHYTHIMU U3 COBPEMEHHON HAYKU W CO3/IaHHBIMU CIICIUAIBHO JJIs1 He€, 4TO
CTaBUT €€ B PAJ C JPYTMMHU MPUKIAJAHBIMU HAMpPABICHUSIMU COBPEMEHHOMU
METOJI0JIOTUH, C APYrol — B Pa3BUTUU CUCTEMHOW HWHXEHEPUU OTCYTCTBYET
TEHJEHIUS K 0(DOPMIICHHUIO €T0 B CTPOTYIO M 3aKOHYEHHYIO TEOPUI0. ITO CBSI3aHO,
MPEeXIAC BCEro, ¢ TEM, YTO YPE3BBIYAHO BBICOKAs CJIOKHOCTh M Pa3HOOOpasue
KPYITHOMACIITAOHBIX CHCTEM CYIIECTBEHHO 3aTPyAHSET HCIOJIb30BAHUE TOYHBIX

(I)OpMaJII/IBOBaHHBIX MCTOAOB IIPH UX CO3OAHHH. HOBTOMy OCHOBHBIC KOHIICIIIINMH,



METO/Bl M TEXHOJOTHU COBPEMEHHOW CHUCTEMHOW WH)XeHepu:u (POPMUPOBAIUCH,
TJIaBHBIM 00pa3oM, B paMKax MPaKTUKH YCHEIIHBIX pa3paboTok. B Hacrosmiee
BpeMsl CHUCTEMHasi WHXXEHEepUs NPeACTaBlseT CcoO00M MEXIUCUUILTUHAPHBINA
KOMIUIEKC MCCIEJOBAHUN, IIOAXOJOB M METOAOJIOTHA K TIIOCTPOCHUIO H
HKCILTYyaTallMK CJIOKHBIX CHUCTEM JIF0O00OT0 MaciiTada U HAa3HAYEHHUS B Pa3JIMYHBIX
00JIaCTSAX YETOBEUYECKOM eI TeIbHOCTH.

llepsvie  paspabomku 6 obnacmu  Cl1OXHBIX  (NIPEUMYIIECTBEHHO,
WHKXEHEPHO-TEXHUYECKUX) CHUCTEM, OCHOBAaHHbIE Ha CHUCTEMHOM TIOJIXOJIE U
CUCTEMHBIX MeTonax, ormedatorca B 1940-x romax B CIIIA Bo Bpems Bropoi
MHPOBOM BOWHBI. B IOCII€BOEHHOE BpeMs 3HAUYUTENIBHBIE YCIIEXU HAYKH, TEXHUKU
U TEXHOJOTMiA Hapsgy ¢ OBICTpO BO3pacTaBIIMMU MOTPEOHOCTSIMU B
aBTOMATH3allMM IPOLECCOB W  IPOU3BOJACTB HA OCHOBE CTPEMHUTENIBHO
COBEPUICHCTBOBABIINXCA KOMIIBIOTEPHBIX TEXHOJIOTUH CTUMYJIHPOBAIA HAYyaso
WHYCTPUAIBHOTO CO3/IaHMSl TaK Ha3bIBa€MbIX KPYIHOMACIITAOHBIX CHCTEM
BBICOKOW CIIOKHOCTH. OTH CHUCTEMbl OTJIMYAINCh KaK KOJMYECTBEHHBIMU
NOKa3aTesIIMH (CyIIECTBEHHBIM POCTOM YKCJIA COCTABHBIX YacTEe U BBIMOIHSIEMBIX
GyHKIMNA, BBICOKOM CTENEHBIO AaBTOMATH3AaIlMH, 3HAYUTEIBHO BO3POCIIEH
CTOMMOCTBIO CO3/1aBa€MbIX CHUCTEM M BAXXHOCTBIO PEHIAEMBIX MMM 337a4 U Tak
nanee), TaKk U Ka4eCTBEHHBIMH IOKa3aTelsaMHu (MIPUHLIUNHAIBHO WHBIM YPOBHEM
OpTaHU3AIMH U YIIPABIEHUS, BBICOKON CI0XXHOCTBIO (DYHKITMOHUPOBAHUS CUCTEMBI
B ILEJIOM M €€ COCTaBHBIX YacTeW, IIOBBIIIEHHUEM | €TEpOreHHOCTH,
HEOOXOJIMMOCTBIO B3aMMOJICUCTBHSI C JPYTUMH CIOXHBIMA CHCTEMaMH M Tak
nanee).

B 1957 rony B onHOM U3 mepBbIX pabOT no cuctreMHoM mHxkeHepuu (Harry
H. Goode, Robert E. Machol. System Engineering: An Introduction to the Design
of Large-scale Systems, 1957) e€ aBropsi I'. X. I'yn u P.-D. Makoa orMevaiu, 4To
CO37/aBa€MbI€ YEJIOBEKOM CJIOKHBIE M KPYMHOMACIITAOHBIE CUCTEMBI OTIUYAOTCS
CHENYIOIINMU NMPU3HAKAMMU:

- LEJIOCTHOCTBIO, WJIM €AUHCTBOM CHUCTEMBI, YTO IMOAPA3YMEBAECT HAJIUYUE

KaKHUX-JIH00 OOILIUX LeaeH 1 o01iee Ha3HAUCHUE;



- OONBLIMMH pa3MepaMH CUCTEM, KOTOpbIe, B YACTHOCTH, SIBJISIIOTCS
OOJBIIIMMU | TI0 YUCITY YaCcTEH, U O YHUCIY BBIMOJTHSIEMbIX (GYHKIHMA, U TI0 YHCITY
BXOJIOB, U TI0 CBOE€H CTOMMOCTH;

- CJIO’)KHOCTBIO MOBEJICHUSI CUCTEMBI, HAIPUMEP TE€M, UTO U3MEHEHUE OJHOTO
napamMeTpa MOXKET MOBJIeYb 32 COOOM HM3MEHEHHWE MHOTUX JPYrHMX HapamMeTpoB,
XapaKTEPU3YIOUINX U MTOBEJECHUE, U COCTOSTHUE CUCTEMBI;

- BBICOKOW CTENEHbI0 aBTOMAaTHU3allMU, YTO IO3BOJISIET pPElIaTh HE TOJIBKO
TEXHUYECKHE, HO U OpTraHU3allMOHHO-YTIPABICHYECKHE 3a/1a4H;

- HEPETYJISIPHOCTBIO MOCTYIUICHUSI BHEIIHUX BO3MYIICHUMN, C BBITEKAIOUIEH
OTCIO/Ia HEBO3MOKHOCTBIO TOYHOT'O MPEACKA3aHUs HAIPY3KHU;

- HalT4yKeM (B OOJIBIIMHCTBE CIIy4aeB) B COCTABE CUCTEMbI KOHKYPHUPYIOIIHUX
CTOpOH;

- YCUJICHUEM BHUMAaHUS K BOBMOXHOCTSIM U (DYHKIIMOHUPOBAHUIO YETIOBEKA-
oriepaTopa M CYIIECTBEHHBIM TOBBIIICHUEM poyi 3(P(OEKTUBHON OpraHu3aIluu
YEeJI0BEKO-MAIIMHHOTO B3aUMOJICHCTBUS;

- TIOBBIIICHUEM TpeOOBaHUN K WCIOJb30BAaHUIO aJIEKBATHBIX METOIOB,
00JIerJaronmx TPUHATHE PEIICHUH TTEPCOHATIOM;

-MOSIBJICHUEM HOBBIX CIIOCOOOB OpPraHU3AlMK JAESITEIBHOCTU IO CO3JaHUI0
CHUCTEM C OCOOBIM AKIIEHTOM Ha KOJIJIEKTUBHBIE METOABI PAOOTHI.

B ocHOBYy paboT 1m0 CO3MaHUI0 TIOJOOHBIX CHUCTEM OBLIM TOJIOKEHBI
JOCTHKEHHSI OOLIEH TEOpUU CUCTEM, a TaK’K€ CUCTEMHOI'O aHalln3a, UCCIIeI0BaHUS
oTiepaluii, TCOPUU HHPOPMAIIUH, BEIYUCIUTEILHON TEXHUKN U KHOCPHETUKH. DTU
JOCTUKEHUSI CTAJIM IIEJICHANPAaBICHHO MCIOIb30BaThCAd IMPU KOMIUIEKCHOM
pellleHUH  HWHXXEHEPHBIX U OpPraHM3alMOHHO-YMpaBICHYECKUX  3ajad,
BO3HUKAIOIIMX MPU CO3/JaHUM TaKUX CHCTEM, YTO B UTOTE MPUBEIO K IMOSBICHUIO
HOBOTO MEXJAUCIUIUIMHAPHOTO METOAO0JIOTUYECKOTO MOAXO0/Ad, IMOIYYUBIIETO
Ha3BaHUE «CUCTEeMHas WHXeHepus». Kak camocrodrenbHas IMCLMILIMHA
CHUCTEMHas WHXKEHepusi Hadana oGopmisiThess B KoHie 1950-x — magane 1960-x
roJIOB B paMkax OOIIed Teopuu CUCTEeM, Oyaydud OTHECEHa co3JaTesieM ATOU

kouuenuuu JI. ¢on bepramandu k e€ mnpukIamHON [TEXHHYECKOU| 00sacTu,



Hapsy ¢ ABYMsl IPYTUMU METOJOJOTHUYECKUMH JUCHUILIMHAMYU — UCCIIEA0BAaHUEM
omepanuii  (Operations Research) u wumkenepHoit mncuxonorueit (Human
Engineering) (Bertalanfy L. von. General System Theory. — A Critical Review. —
General Systems. Vol. VII. 1962. P. 1-20).

B uenTpe BHUMaHUSI CUCTEMHONW MHXEHEPUM OKa3aJIUCh BOIPOCHI HAYYHOTO
IUIAHUPOBAHMSI, MPOEKTUPOBAHUS, OLICHKH, KOHCTPYUPOBAHUS M SKCIUTyaTallud
CUCTEM, CO3[1aBAEMBIX YEJIOBEKOM [UIsl  YAOBJIETBOPEHUS YCTAHOBJIEHHBIX
MOTPEOHOCTEH, a Tak)Ke MPOOJIEeMbl OpraHU3aIlui KOJUIEKTUBHBIX METOJ0B PaOOThI
IpU CO3JAaHMM TAaKUX CHUCTEM. B KkauecTBe IEpBOOYEPENHOrO pe3yJibTara
CUCTEMHAsT WHXXCHEPHUS TMPEIIOKUIA KOMIUICKC MPUTOJHBIX K ajanTaluud |
aBTOMATU3allMd METOJIOB Pa3pabOTKH CHUCTEM, CYIIHOCTh KOTOPBIX COCTOsIa B
IPUMEHEHUN CHUCTEMAaTU3UPOBAHHOIO, OCHOBAaHHOTO HA CHUCTEMHOM aHaJu3e
MOAX0JIe K MPUHATHIO pelieHui, odecreunBaronux 3¢G(EKTUBHBIN MEpexoj OT
KOHIICMIIMA CHUCTEMbl K TMPUTOAHBIM JUIsl YCICIIHOW pealu3allii MPOCKTHHIM
pElIEHUSAM U B KOHEUYHOM CYETE K MPUTOJHOM JI1 UCIOJIb30BaHUSA CHUCTEMHOM
NPOAYKUUUA. DTH METOJbl OCOOCHHO OBICTPBIMU TEeMIaMU pa3BUBaIHCh B 1960-
1970-x TOomax B WHTEpecax a’pOKOCMUYECKOW ¥ OOOpPOHHOW OTpacieu
npombinuieHHOCTH B CIIIA 1 psijia CBSA3aHHBIX ¢ HUMU KPYITHBIX TOCYAapCTBEHHBIX
MPOEKTOB.

B 1965 rony A. JI. Xoin BHepBble OMUCAT METOJOJOTHUIO CUCTEMHOMU
umwkernepuu (Arthur D. Hall. A Methodology for Systems Engineering, 1965),
omnpeneyiuB €€ KaKk OPraHM30BAHHYI0 TBOPYECKYIO TEXHOJIOTHMIO WM BBIJICIHUB B
KaueCTBE OCHOBBI TPH MOJIOKEHUS:

1. CucreMHas WHXEHEpPHUs] MHOIOACIEKTHA, U ATOT (haKT JOJIKEH ObITh
00s13aTENBHO OTPAXKEH TIPH OTIPEICIICHUN €€ TIpeaMETa.

2. B OCHOBY JI€SITEIBHOCTH CHCTEMHOTO MH)KCHEPA JIOJDKHO OBITh TIOJIOKEHO
NOHMMAaHUE, YTO LEJbI0 BCEro Ipollecca CHUCTEMHOM WHXKEHEPUU SBISETCA
ONTUMAJIbHOE TPOBE/ICHUE (DYHKIIMOHAIBHBIX TPAHUII MEXKIY 4YEIOBEUCCKUMU

MHTEPECAMU, CUCTEMOUN U €€ OKpYKEHUEM. B caMOM K€ OKPYKEHUU BBIIACIISAIOTCS



TPH TJIaBHBIX COCTaBHBIX YacTu: 1) QuU3MUECKOe W TEXHUYECKOE OKpYKEHHue; 2)
JIEJI0BOE U SKOHOMHYECKOE OKPYKEHHE; 3) COLIMAIIBHOE OKPYKEHHUE.

3. CuctemMHasi  WUHXKEHEpHUS  yJAeNAeT  IEepPBOCTENIEHHOE  BHHUMAaHHE
WCCJICIOBAHUIO TOTPEOHOCTEH, B OCHOBE KOTOPOTO [OJDKHO OBITh TOJIOKEHO
MCITI0JIb30BAHUE MEPEAOBBIX IKOHOMUYECKUX TEOPUH, YUET MOTPEOHOCTEN phIHKA U
BO3MOYKHOCTh HU3MEHEHHUS ATHUX MNOTPEOHOCTEW Kak B HACTOSIIEM, Tak U B
OyayIiem.

B Teuwenune 1960-1970-x r10/0B CHCTEMHass WHXXEHEpUs Ha OCHOBE
OOBeMHEHUST JOCTIKCHUM Pa3IWYHBIX AUCIUIUIMH W TPYII CICIHATBHOCTEN
MPEeI0CTaBUIa METOJOJOTUUECKHUM 0a3uc U CPeJCTBA VIS YCTICIIHON peatn3alin
COTJIaCOBaHHBIX, KOMAHJHBIX YCHIUMH TI0 (OPMHPOBAHHIO U peaM3aIluu
NESATETLHOCTH TI0 CO3JIaHUI0 CHCTEM Pa3lIMYHBIX KJIACCOB, OTBEYAIOIIUX
YCTaHOBJICHHBIM TPEOOBAHUAM, ACSATENBHOCTHU, KOTOPAs OXBATHIBAET BCE CTAaJUU
KU3HEHHOTO IMKJA CUCTEMbl — OT 3aMbIClia JI0 MU3TOTOBJIEHHUS, SKCIUTyaTallud U
MpEKpaIIeHs TPUMECHEHHUS.

Hapsiny ¢ atum chopmMupoBaiicss HEIblid psJi CUCTEMHO-OPUECHTUPOBAHHBIX
JUCITUTIIIMH U CMEKHBIX HAMpaBICHUN HUCCIEOBAaHUMN, KOTOPHIE TECHO CBSI3aHBI C
CUCTEMHOM HWHXXCHEPUEN WJIM BKIIOYAKOTCA B €€ COCTaB Ha TEX WM WHBIX
ocHoBaHUsX. Cpei HUX B YaCTHOCTH:

- Cuctemusiii ananus (Systems Analysis).

- KoruutuBnas cucremnas unxenepus (Cognitive Systems Engineering).

- Korduryparmmmonnoe ynpasinenne (Configuration Management).

- Asromaruueckoe ynpasienue (Control Engineering).

- [Ipombiniennas cuctemuas uaxenepus (Industrial Engineering).

- Mexatponnas umkenepus (Mechatronic Engineering).

- Uccnenosanue onepanumii (Operations Research).

- [Iporpammuas umxenepus (Software Engineering).

- Umxenepus npoussoautenbuocty (Performance Engineering).

-Yupasnenne mnporpammamu u  npoektamu  (Program and  Project

Management).



-[IpoextupoBanue nnatepdeiicos (Interface Design).

- Cuctemuoe mianupoBanue (Scheduling).

- Umxenepnas ncuxonorust (Human Engineering).

- Umxenepus 6e3omacuocTu (Safety Engineering).

- Ynpasnenue puckamu (Risk Management).

CucremMHass WHXEHEpHs] HCIOJIb30Bada JOCTUKEHUS JPYTUX AUCHUIUIMH
TaKUM 00pa3oM, 4TOOBI B pE3yJIbTaTe KOJUIEKTUBHBIX YCHIIUNA ObLT C(hOPMUPOBAH U
YCHEIIHO Peaju30BaH MCYEPIBIBAIOIINNA HAOOp MPOILIECCOB, HEOOXOIUMBIX JIS
NOCTPOCHUSA cHCTeMbl B €€ pa3BuTtud. Ha ocHoBe cOamaHCHpPOBAaHHOTO
paccMOTpeHHsI M BCECTOPOHHEro yué€Ta Kak JEJOBbIX, TaK M TEXHUYECKUX
NOTPEOHOCTEH 3aWHTEPECOBAHHBIX CTOPOH CHCTEMHAs WHXKXEHEPHS, HCIONIb3Ys
JOCTHKEHUS] WHXEHEPHBIX JAUCHUUIUIMH B IENAX ONpPEJEICHUS TEXHUYECKUX
peuieHuii M CO3JaHMS  apXMTEKTYypbl CHUCTEM, OKa3ajach HalleJieHa Ha
dbopMUpOBaHHE TaKWX TMPOIECCOB Pa3pabOTKU M JKU3HEHHOTO IMKJA CHCTEM,
KOTOpBIE€ TO3BOJISIIOT cOaJaHCHUpPOBATh 3aTpaThl BPEMEHU U CPEICTB B MHTEpEcax
JOCTHKEHHUSI HEOOXOTUMOTO KayecTBa MPOAYKIIMH W YCIYT, oOecrleunBas TeM
caMbIM KOHKYPEHTOCIIOCOOHOCTh CO3/JaBAEMBIX CHCTEM.

K konmy XX Beka pa3BUTHE HAyKM W TEXHOJIOTHH, WH(MOpMaTH3aLus
oOmiecTBa, TioOamM3anusi 3KOHOMUKH, WHTETPAIIMOHHBIC MPOIECCHl BBI3BIBAIOT
nOTpeOHOCT, B CO3MaHMM  BCcE€  0OOJiee  COBEPIIEHHBIX  OOOPOHHBIX,
MIPOM3BOJICTBEHHBIX, TPAHCIOPTHBIX, JHEPTETUYECKUX, KOMMYHHKAIMOHHBIX W
JIPYTUX CHUCTEM, a TaKKe MX KOMILJIEKCOB. B OTBET Ha TpeOoBaHMs pa3BUTHS ITH
CUCTEMbI TIOCTOSIHHO YCIIOKHSIOTCS: B COCTaBE€ CHUCTEM MOSBIsiETCS BCE OoJble
DIIEMEHTOB, TPAHUIIBI CTAHOBSATCS TIOJBMIKHBIMU, Ui OINHCAHUSA TOBEACHUSA
UCIIOJNIB3YIOTCSL BCE Oojiee TpyOHBIE U MOHUMaHHUs MOJenu. B coBpeMeHHBIX
CIIO)KHBIX CHCTEMax YHCJIO COCTABJIAIOMIUX UX OTACIBHBIX AJIIEMEHTOB, KOTOPHIE
HEO0OXOIMMO COIJIacOBaTh MEXIAY CO00i (B MPOEKTUPOBAHUH), @ HACTO U CO3/aTh C
HyJs (B KOHCTPYHPOBAHMM) B HH)KEHEPHO-TEXHUYECKUX CHCTEMAax JOCTUTAeT
MUJUTMOHOB, a MHOTJa W MIUIHApAoB enuHull. [Ipobiema MOCTOSHHOTO pocTa

CJIIOKHOCTH CHUCTCM CYHICCTBCHHO O6OCTp$IeTC$I B YCIOBHAX BBICOKOM CKOpOCTH



MOSIBJICHUST M OCBOEHHUS HOBBIX TexHoioruil. IlomMmumo ykazaHHOU mpoOIEMBI
WH)XCHEPHOU CII0)KHOCTH (KOTOpasi ONpeaeNnsieTcs, TJIaBHbIM 00pa3oM, Kak 4uCiIo
Pa3IMYHBIX 3JIEMEHTOB, KOTOpBIE BKIIOYAET B CeOs LeNeBasl CUCTEMA), CKOPOCTb
TEXHOJIOTUYECKUX HM3MEHEHUN CTaBUT IIepell CO3JATEIsIMM CHCTEM M JpPYyTHE
BbI30Bbl  (HampuMmep, 3acTaBisieT CYIIECTBEHHO, HWHOIJa HEOAHOKPATHO,
IPOJIEBATD KU3HEHHBINA UKJI CUCTEM, YK€ BBEJEHHBIX B SKCILTYaTalUIO).

VY CII0KHAIOTCA HE TOJIBKO CUCTEMBI, HO U JEATEIBHOCTD 110 UX CO37aHuio. B
HEKOTOPBIX  KPYIIHBIX  CHCTEMHBIX IIPOEKTaX  HACUYUTHIBAKOTCA  THICSIYU
NOAPSAYAKOB HAa OAUH NPOEKT, NPUYEM Yy KaXIOro NOAPSAYMKA CBOU
npodeccuoHaNbHBIM A3BIK O0IIeHus. Hapsiny ¢ 3TUM, MHOTHME CHCTEMBI HOCAT
KOMIUIEKCHBIA W MYJbTHUAMCIUIUIMHAPHBIA XapakTep W B3aHMMOCBA3aHHBIM
00pa3oM BKIIIOUAIOT B c€0sl TEXHUYECKUE, NH()OPMALIMOHHBIE U OPraHU3allMOHHBIE
acrnekThl. TpeOoBaHUS M crHeUM(PUKAUU IPOEKTa MOCTYNAIOT C CaMbIX Pa3HbIX
CTOPOH M HENpEPBIBHO MEHAIOTCA. CO3/aBaTh TAKHUE CJIOKHBIE CHCTEMBI MOTYT
TOJIbKO KpPYIHbIE MHOTOJUCIMIUIMHAPHBIE KOJUIEKTUBBI, KOTOpbIE TPEOYIOT
COOTBETCTBYIOIIEH  MEXKIUCUMUIUIMHAPHOW  OpPraHW3allMM B pa3leieHUU
WHTEJUIEKTYaJIbHOTO  TpyZa. Bompocel  ynepxkaHus — MEXIUCLUUIUIMHAPHOU
LEJIOCTHOCTH M OpraHu3aluy MEXIMCHHUIUIMHAPHBIX paboT Takke peliaer
CUCTEMHas WHXEeHepus, obOecreurBas 3TOT MpolecC 3a CYET HCIOJIb30BaAHUSA
001Iero MEeKIUCIUILUTMHAPHOTO S3bIKA.

YuuTeiBas JBOJIOIMIO, KOTOPYKD B  PE3yNbTaTe€ TEXHOJOTMYECKHUX
U3MEHEHUH U TpeOOBaHUN TIJIOOATBFHOTO pA3BUTHUA MPETEPHENO MOHUMaHUE
CHUCTEMHOU MHXEHEPUHN, MOKHO KOHCTATUPOBATh, YTO C TECYEHUEM BPEMEHU UMEIIO
MeCTO Bc€ 0ojee 3HAUUTENbHOE paclIMpeHue cdepbl €€ NPUMEHEHHsS U
comepxkanusi €€ 3agady. CerogHs MHMPOBOE€ HAy4HOE M HMHAYCTPUAIBHOE
CO00I1IeCTBa IPU3HAKOT CUCTEMHYI0 MH)XEHEPUIO B KAUECTBE METOJOJOTMYECKON
OCHOBBI OpraHM3alyyd W OCYIIECTBIECHUS AEATEIBHOCTH IO CO3JaHHUI0 CUCTEM
aro6oro macmtadba ¥ HazHadeHusl. [1o3ToMy U JIst MHOTHX KPYITHBIX KOpIOpaIui,
3aHATBIX Ha TIJ00aJbHOM pbIHKE, W JJs BEIYIIUX MHUPOBBIX TEXHUYECKHUX

YHUBEPCUTETOB CHUCTEMHAasl WHXEHEpHs CTaja OJHOW Hambojee BaKHBIX



JTUCIMIUINH, OBJIaJICHHE KOTOPOW B IEJIOM HapsALy ¢ yriIyOJIEHHBIM U3yYEHHEM €€
HaubOosiee BaXXHBIX pa3JIelOB SIBISETCS O0S3aTENbHBIM JIJISl  CIECLHUATIUCTOB,
IPEINOoJIaraloliuX 3aHUMAaThCsl CO3JaHMEM W/WIM  OKCILTyaTalued  CIIOKHBIX
cucreM. K HacTosmiemMy BpEMEHM CUIAMU MEXAYHAPOAHOIO WHXXEHEPHOTO U
aKaJeMMYecKoro coobmiectBa paszpaboTaHa M YCIEHNIHO  anpoOupoBaHa
COBOKYIIHOCTb TEOPETHYECKUX U IPAKTUYECKUX PEKOMEHJALMN 10 CO3JaHUIO
CJIO’KHBIX CHUCTEM W YIPABICHUIO UX KU3HEHHBIM LIUKJIOM. BIIM30K K 3aBEpIICHUIO
npouecc  (GOPMUPOBAHUS  HWHTEIPUPOBAHHOM  CHCTEMBI  MEXIYHAPOJHBIX
CTaHIapTOB U JYYILIUX MPAKTUK, 00ECIIEUNBAIOIINX MOIIEPKKY AEITEILHOCTH IO
co3nanuio 3¢G(EeKTUBHBIX cUCTeM. Hapsay ¢ 3ThM, akTUBHO pa3pabaTbiBaeTcs
QHAJINTUYECKUN TPOTPAMMHBIN MHCTPYMEHTAPUM Ul IOMOIIM B MPAKTUYECKOU
peanu3anuy dTUX NPABUI U TIOJIOKEHUMN.

B mponecce pa3zButhsS CUCTEMHOM HHKEHEPUM CIIOKHUIUCH €€ OCHOBHBIC
PUHITUIIBL:

1. ITepexon OT peIyKLIMOHUCTCKOTO K CACTEMHOMY MOAXOAY.

2. [lepexoq OT MOHOAUCIUINIMHAPHOTO K MEXIUCIUTUTMHAPHOMY MOJIXOY.

3. [lepexon OT CTPYKTYPHOTO K MIPOLIECCHOMY MOIXOAY.

4. Tlepexon oT paboyero NPOEKTHUPOBAHUS W KOHCTPYUPOBAHHS K
aAPXUTEKTYPHOMY IPOEKTHOMY MOJIXO.Y.

5. Ilepexon OT HENMOCPEACTBEHHOW pealu3alud K MOJICJIECHEHTPUYHON
peanu3anuu.

6. Ilepexoq OT OAHOM TpYIIbl ONHCAHUNA KO MHOXECTBEHHOCTH TPy
OIMCAHUMU.

7. Ilepexon OT mpUOpUTETA JOKYMEHTOB K PUOPUTETY AaHHBIX.

8. Ilepexox oT eauHON BepUPUKALMU K pa3deibHBIM BepUPHUKALUU U
BAJIAIALIAH.

9. [lepexox OT ympaBJiCHHs >KU3HEHHBIM ITUKIIOM KaK «T€XHOJOTUYECKUM
KOHBEHEPOM» K «3aKa3aM-IIOCTaBKaM».

10. ITepexoa oT pabOTHI «JIJIs1 OAHOTO 3aKa3yuKa» K pad0Te CO MHOKECTBOM

3aMHTCPCCOBAHHBIX CTOPOH.



11. Ilepexox OT METOAOB KECTKOrO IUIAHUPOBAHUSA K HCHOJIb30BAHHIO
THOKWX TIPOTHO3HBIX METOJIOB.

OnuH W3 KPYNMHEWIINX CIEHUAIUCTOB IO CUCTEMHOM HWHeHepuu [l.
XUTYMHC, PACCMOTPEB IMpaBuia, 0a30BbIE MPEIINOJIOKEHUS M PEKOMEHIAINH,
4acTO YIIOMHHAEMBIE B MCCJIEAOBAHUSIX O CUCTEMAM M CUCTEMHOW WHYKEHEPHH,
MPUIIEN K BBIBOAY, YTO NPUHIUIIBI CUCTEMHOW WHKEHEPUH HAIPSIMYIO CBSI3aHBI C
KOHIIEMIUAMU CHCTEMBI, HHXCHEPHOW JIEATEIIbHOCTH W YIPAaBICHUS, MPUUEM
uMeeTcs 4YeTblpe (PYHIaMEHTAJIbHBIX W TPHU JOMOJHUTEIBHBIX, PYKOBOASIIMX
IPUHIMIA, KOTOpBIE JIEKAaT B OCHOBE CHCTEMHOW WH)KEHEPUHU IO CYILECTBY C
momenTa e€ co3manus (Hitchins D. What are the General Principles Applicable to
Systems? — INCOSE INSIGHT. — V. 12, Issue 4. — December 2009. — pp. 59-64).
[Ipyn BbIIETEHUHU TMPUHIIMIOB CHUCTEMHON WHXEHEPUU OH OPHEHTUPOBAJICS Ha
CUCTEMHBIE  KOHUENUWHM, TUMNHWYHBIE JJII  WHKEHEPHO-TEXHUYECKUX U
COLIMOTEXHUYECKUX CHCTEM.

bazoBblie MpUHIMUITBI CHCTEMHOW MHXEHEepHUH 110 JI. XuTunHCy:

1. Cucremunii nogxon (The Systems Approach) — meneBas cucrema
paccMaTpUBaeTCd KakK OTKpbITads MU B KOHTEKCTE €€ B3aUMOJCHCTBUS W
NPUCHIOCOOJIEHUsT K JAPYI'MM  CHCTeMaM,  HaXoAsIMMmcs B Cpele
(GYyHKUMOHUPOBAHUS, Kak HMewom@as B CBOEM  COCTaB€  OTKPBITHIE,
B3aMMOJIEHCTBYIOIME MEXAYy cOO0M MOJACUCTEMBI U KaK MpEeACTaBIISIONmas cooon
4acTh CUCTEMBI B 00Jie€ LIUPOKOM CMBICIIE MJIK 0ObEMITIONIEH CUCTEMBI.

2. Cunte3 (Synthesis) — nisi MOTy4YeHUsT PEIICHUS YaCTH WJIM TOJACUCTEMBI
COEIIMHSIOTCSI MEXKTy OO0, 4TOOBI (DYHKITMOHMPOBATH M B3aMMOJICHCTBOBATH KAaK
€AMHOE 1EeJ0e, IEMOHCTPUPYS NMOBbIIeHHE 3P ()EKTUBHOCTU pabOTHl B pe3yJIbTaTe
COCIMHEHUs, WHTErpallii, CIUSHHUS OTAEJIbHBIX YaCTe€l B EAUHYI0 CHUCTEMY
(cunepruueckuit 3ddekr). [Ipu 3TOM OCHOBHAs 3ajada CHUCTEMHOW HWHXXEHEPUU
COCTOMT B BbIOOpE (ONMUCAHWUHU, MPOCKTUPOBAHHUM, CEJIEKIMH) «IPABUIBbHBIX)
COCTaBHBIX 4YacTei, MX COEIMHEHUU MeXAy co00H TakK, 4YTOOBl JTOCTUraloCh

HEOOXOJIMMOE  B3aUMOJEHCTBME M B  NPaBWIBHOM  COYETaHUU  ITHX



B3aMMOJICUCTBUI TaKMM 00pa30M, YTOOBI JOCTUTAINCh HEOOXOIMMBIE CBOMCTBA
LEJIOTO.

3. Xomusm (Holism) — npu npuHATUM perieHuid npodiieMa, e€ pelieHue u
CHUCTEMA PacCMaTPHUBAIOTCA B LIEJIOM.

4. Opranumusm  (Organicism) — CBOWCTBAa M TOBEJIEHUE CHCTEM
paccMaTpuBalOTCsl B JUHAMUKE, MPUYEM B OCHOBE JIESITEIIBHOCTU CHCTEMHOTO
MH)KEHEpa JIeKaT CKOpee MPeICTaBICHHS O Pa3BUTUH OMOJIOTHYECKOTO OpPraHu3Ma,
HEXEJIM MEXaHUCTUYECKast MeTaopa KIACCUYECKOI0 MHKEHEPHOTO MOIX0/a.

JIOTIOJIHUTENIBHBIE IPUHITUIIBI CACTEMHON NMH)KEeHepHuH 1o [[. XutunHcy:

1. AnantuBHas ontumm3aius (Adaptive Optimizing) — mpoOieMsbl ciaeayer
pemath MOCTENEHHO BO BPEMEHHU, TO €CThb TakK, 4YTOObI aJanTUPOBATh
XapaKTEPUCTUKN CJOKHONW CHUCTEMbl K HOBBIM CHUTYyallUsiM U HU3MEHEHUSIM,
MPOUCXOSIIUM B COCTOSIHUM CUCTEMbBI, BO BHEIIHEH cpejie U B IPYTUX CHUCTEMaXx,
B3aUMOJICMCTBYIOIMX C  [EJIEeBOM, a TAaKXKE  Y4YeCThb  BO3HHMKAIOIIUE
nonoaHUTENbHBIC (pakTopbl. Hanbomee BaXKHBIN aceKT aJanTUBHON ONTUMH3AIIAN
— obecrieueHre BO3MOXXHOCTH HEMPEPBIBHOTO  YIYUIIEHUS XapaKTEPUCTHUK
CHUCTEMBI JIJISi COXpaHEHUS! ONTUMAIBHON ((HEKTUBHOCTH B YCIOBHUSX M3MEHEHUN
B cpeie PYHKIIMOHUPOBAHMUS.

2. ITocrenennoe ymenbinenue saTpormu (Progressive Entropy Reduction) —
IpoIleCC CHUCTEeMHOW WHXKEHEPUU TPOJOJDKAETCS Ha TMPOTSHDKEHUH  BCETO
KU3HEHHOI'O IMKJIA CHCTEMbI, B PE3yJIbTaTe€ Yero JHTPOMUs, XapaKTepU3ylolas
LEJEBYI0 CHUCTEMY, IOCTENEHHO YMEHBUIIAETCS C MEPEXOJOM OT COCTOSHUSA
oecropsiika (BbICOKasi HTPOMNUsS) K COCTOSHUIO TOpPsAKAa (HU3Kas IHTPOMNUsS) B
KOHLIE [IUKJIA.

3. Pasymnuas mocratounocts (Adaptive Satisfying) — ycnemnHas cucteMHast
MHKEHEPHs BKIIIOYAET MPOLIECC HEMPEPHIBHOM afantauud TpeOOBaHUN K CUCTEME
W pemeHUN I TOJIY4YeHHUsS pe3yJbTaToOB, KOTOpPhIE B JIAHHBIX YCIIOBHUSAX
MO3BOJISIIOT B HAWOOJBIIEH CTENEHW YAOBICTBOPUTh KPUTUYECKH BaKHBIC

3aMHTCPCCOBAHHBIC CTOPOHEI. OTO BKJIFOYACT ABE COCTaBJIAIOIIUX:



- CHUCTeMa YCHelmHa TOrJa W TOJBKO TOTJa, KOrja ¢ €€ MOMOIIBIO
JTOOMBAIOTCS yCIieXa BCe KIIFOUEBhIC 3aMHTEPECOBAHHBIC CTOPOHBIL;

- 4yTOOBI CHCTEMa MO3BOJIsNIa KIFOUEBHIM 3aWHTEPECOBAHHBIM CTOPOHAM
100uThCS ycrexa TpeOyeTcs:

- UASHTU(PUIMPOBATH BCE KPUTUYECKU BAXKHBIC 3aMHTEPECOBAHHBIX CTOPOH;

- OIIPEJIENTUTD, B YEM BHUIIAT yCIIEX 3aUHTEPECOBAHHBIC CTOPOHBI,

- JIOTOBOPUTBCS C 3aWHTEPECOBAHHBIMU CTOPOHAMH O B3aWMOBBITOJHOM
HaOope IUIaHOB CO3JIaHUS W TIPOM3BOJCTBA CHCTEMBI, a TaKKe pealn3aiuu
IPOIIECCOB;

- KOHTPOJHMPOBaTh, ¢ Yy4&€ToM OanaHca WHTEPECOB 3aMHTEPECOBAHHBIX
CTOPOH, peaJHM3alMi0 IUIAHOB, BKJIIOYAs aJalTaldi0 K  POUCXOISIINM
U3MEHCHHUSIM.

KonnexktuB Bo rnaBe ¢ b. boaMoM, M3BECTHBIM CIIEIMATIMCTOM B 00JacTd
NPOTPAMMHOM ~ MHXKEHEPUH, TPEIIOKWI, MPUMEHUTSIBHO K MPOrPaMMHO-
HACBHIIIEHHBIM CHUCTEMaM, YEThIPE MPHUHIIMIIA YCIICITHONH CHUCTEMHOW WH)XCHEPHH
(Boehm B. et al. Principles for Successful Systems Engineering. — Procedia
Computer Science — Ne 8, 2012. — pp. 297-302):

1. Onwcanne W pa3BUTHE CHCTEMBbI B pa3pe3e I[EHHOCTH JJIs
3aMHTEepecoBaHHbIX cTOpoH (Stakeholder Value-based System Definition and
Evolution) — cuctema OyzeT ycnenrHoi Torjaa u ToJIbKO TOT/Ia, KOT/Ia B BBIUTPHIIIE
OKKYTCS BCE KPUTUYECKU BAXKHBIC 3aMHTEPECOBAHHBIC CTOPOHBI.

2. Ilostamueiii poct OTBETCTBEHHOCTH U 00s3aTenscTB  (Incremental
Commitment and Accountability) — moBepue MeXay 3aMHTEPECOBAHHBIMU
CTOPOHAMH HEBO3MOXXHO YCTAaHOBUTh B OTCYTCTBUU BEIYIIMX CICIHAJINCTOB,
OTBEYAIOIIMX 3a co3mMaHue cuctembl. C IPyroil CTOPOHBI, KPUTUYECKHA BAKHBIC
3aMHTEPECOBAHHBIC CTOPOHBI JOJDKHBI HECTH OTBETCTBEHHOCTh 32 CBOM
00s13aTeIbCTBA W CBOCBPEMEHHO OOECICUMBATh WX BBINOJHCHHUE, a TaKKe
HPUHSATHE HEOOXOAUMBIX PEIICHUH.

3. CornacoBaHHOe MYJIBTHAUCIUILIMHAPHOE OIMCaHWEe U pa3paboTka

cuctemsbl (Concurrent Multidiscipline System Definition and Development) — mis



NOHMMAaHUSA TOTPeOHOCTEW, aHanu3a OOCTOSTENbCTB, BBIBICHHUS IENed U
omnpezeneHus: TpeOOBaHU, a Takke sl pa3pabOTKU apXUTEKTYPHBIX PEIICHUN U
MPOEKTUPOBAHMS CUCTEMBI, BKIIIOYAsl annapaTHOE U MporpaMMHoe oOecrieueHue, a
TaK)Ke ONEpaTopoB M, HAKOHEI, JUIS MOJIyYEeHHUsI CBUACTEIBCTB OCYIIECTBUMOCTU
pelieHusi, BaXKHO  MPUACPKUBATHCS  MpaBWia  NapajUIeibHOW, a  He
MOCJIeIOBATEIBLHOM Opranu3aiuu padoT.

4. JlokazaTtenbHO 00OCHOBAHHOE MPHUHSITHE PELICHUI Ha OCHOBE (DAKTOB U C
yuérom pucka (Evidence and RIsk-driven Decision Making) — Han6oJjee BaKHBIM
dakTopoM TpU NPUHATHH PEUICHUH SBISETCA HajJU4uMe JO0Ka3aTelIbHO
000CHOBAaHHOTO (paKTa, a He TuIaHa, rpaduKa WM KaJIEHAAPHOTO COOBITHSI.

B o0606wénnoit  gpopme Habop memooos (npoyeccos) CUCMEMHOL
UMOICeHepuu  BKJIIOYAET, Kak MHHHMYM, CJEAyIOIIMe JACUCTBHUS, KOTOpbIE
HEO0OXOAUMBI JUIsl TOJTYYEHUS ONTUMAIBHON CUCTEMBI:

- ofecrieueHne HAAEKHOTO  TMPOCKTHOTO  PEMO3UTOPHUS,  KOTOPHIH
MOJIIEP’KUBAET HEOOXOIMMbIE HHCTPYMEHTBI JIJI1 COBMECTHOW pabOThl MHOXKECTBA
CTHCIIMAUCTOB HaJ MYJIbTUANCIHUILIMHAPHON HHPOpMAIMEH B XOAE CO3IaHUS
CUCTEMBI M YIPABJICHUS €€ )KU3HEHHBIM IIHUKJIOM;

- TOUYHYIO OLIEHKY JOCTYITHON HH(OPMAIH U OTIpeIesIeHNEe HeI0CTAIOIIICH;

- TOYHOE ONpEeJIeTIEHUE KPUTEPUEB POU3BOAUTENBLHOCTH U 3(PPEKTUBHOCTH,
KOTOpBIE OMPEIEIIAIOT YCIeX WIHM HEeylauyy CUCTEMHOTO MTPOEKTa;

- MOJY4YeHHE M aHaJM3 BCEX HMCXOJIHBIX TPeOOBaHUI, KOTOPHIE OTPAKAIOT
3aIpocChl MOJIb30BaTENEH U 1IeJIM 3aMHTEPECOBAHHBIX CTOPOH;

- MPOBEJCHUE CUCTEMHOr0 aHajlu3a JJIs pa3paOOTKH MPOEKTHBIX PEIIeHUH,
OTPaXAIOIIUX TIOBEJECHUE CHCTEMBI, KOTOpPBIE JOJDKHBI COOTBETCTBOBAaTH BCEM
GyHKIMOHATBFHBIM TPEOOBAHUSM U TPEOOBAHUSM K TIPOU3BOIUTEIHLHOCTH;

- pacmpeneneHHe BCEX TOBEIEHYECKHMX OJEMEHTOB CHUCTEMBI  IIO
COOTBETCTBYIOMINM (TIOJXOASIINM) UM 3JIEMEHTaM apXUTEKTYPHI;

- IPOBEJEHHE aHajIh3a KOMIIPOMHCCHBIX pEIIEHUH M0 albTEePHATUBHBIM
MPOEKTHBIM PEIICHUSAM WM apXUTEKType AJsl MOJACPKKH TMpoIecca MPUHATUS

pELICHUN;



- CO3/IaHME MCTIOTHSAEMBIX MOJIeTIeH I BepU(UKAINK 1 BaTUAaNu paOOThI
CUCTEMBI.

OnbIT MHOKECTBA CHUCTEMHBIX Pa3pabOTOK IMOKA3bIBAET, YTO HECMOTpS Ha
OTJINYHUSL B TEJEBBIX CHUCTEMaX, COBOKYIHOCTb JEUCTBHM, MOBTOPSIOMIUXCS TIO
Mepe MPOXOXKACHUS CTaJAUi W ITANOB KU3HEHHOIO LMKJIa B CBOEH OCHOBE
OCTaETCS MOCTOSAHHOM. [103TOMY Ha NMpaKkTUKE CUCTEMHAs MHXKEHEPUS CTPEMUTCS
dbopmanuzoBaTh Tporecc pa3paboTku  cucteM. (COBOKYIHOCTh  TMOJOOHBIX
TUIIOBBIX, TOBTOPSIOIIUXCS JACUCTBUN MOdyuyusiaa ocob0e Ha3BaHHE — IPOIECCHI
cucteMHoit mmwxenepuu (Systems Engineering Process) miam MeToabl CUCTEMHOMN
umxenepuu (Systems Engineering Method).

Bce u3BecTHBIC METO/BI (TIPOIECCH) CUCTEMHONW MH)KEHEPHUH MPEATIOaraT
UTEPATHBHOE MPUMEHEHHE MPOIIEAYP CHHTE3a, aHAIN3a, OLICHKH:

1. Cunre3 BKiIOYaeT (GOPMUPOBAHKUE OMPENEIEHHON COBOKYITHOCTH HYX] U
TpeOOBaHMI KIIMEHTA U JIPYTUX 3aMHTEPECOBAHHBIX CTOPOH, ONMCAHHBIX Ha S3BIKE
dbyakuuonupoBaHusi. OCHOBHBIMHU AJIEMEHTaMH OOECIICUEHUs] CHHTE3a SIBIISIOTCS
KOMaHJla pa3padOTYMKOB, a TakKkKe TPATUIMOHHBIE M  KOMITBIOTEPHO-
OPUEHTHUPOBAHHBIE MHCTPYMEHTHI cuHTe3a. CuHTe3 Hambonee d(pdexkTuBeH mnpu
OJTHOBPEMCHHOM HCIIOJIb30BAHMH KaK BOCXOJSIINX, TaK U HUCXOMSIINUX JECHCTBUM,
NPUYEM YUUTBIBAIOTCS PE3YJIBTAThl MPHUKIATHBIX HCCIICIOBAHUNA M BO3MOXKHOCTH
WCIIOJIb30BAHUSI ~ W3BECTHBIX  TexHonorud.  CylmiecTBylomme W BHOBb
CIIPOCKTUPOBAHHBIC, KOMITOHEHTHI, Y3JIbI W IOACUCTEMBbI KOMIUICKCUPYIOTCS B
BU/IE, IPUTOTHOM JTSI aHAJIA3a U OI[EHKH.

2. AHanu3 BapUAHTOB CHUCTEMHBIX PEIICHWN BKIIOYAET BBIYUCICHUE U
IpeICKa3aHne 3HAYCHUS MapaMeTPOB, 3aBHCAIIMX OT KOHCTPYKTHBHBIX PEIICHUN
(TEXHUYECKUX XapaKTEPHUCTHK), a TAaKXKE OMNpENeICHUEe WIA TMpeJcKa3aHue
napamMeTpoB, HE 3aBHUCSIINX OT KOHCTPYKTHBHBIX pemieHui. Bo Bcex cmydasx
UCIoNb3yeTcsl nHpopmarmsa o PU3NYECKuX Mporeccax M SBIICHUSX, TEXHUYCCKAs
uHdopmarus, a TaKKe HKOHOMHYECKas HHQpoOpMailus, XpaHsmascia B 0azax
naHHeiX. CHCTeMHBIM aHajdM3 W HMCCICNOBAaHWE  ONEPAMA  SIBJISIOTCS

HCO6XOI[I/IMI>IMI/I maraMm Ha IIYTH OLCHKH IIPOCKTHBIX BAPUAHTOB CHCTCMbI, HO



TpebyeTcss obsi3aTenpbHast afamnTalisi COOTBETCTBYIOIIUX MOJENEH W METONIOB K
OCOOCHHOCTSIM TpeaMeTHOW obnactu. B menmom, mpuMeHeHHe aHaiu3a — 3TO
HEo0X0uMasi, HO He JOCTAaTOYHAs COCTaBIISAIONIAs MPOIEAYPhl IPUHITUS PEIICHUS
0 BEIOOpE MPOCKTHOTO BApUAHTA CHCTEMBI.

3. Omenka moapa3yMeBaeT, UYTO KaXKIbli BapUaHT peIIeHUs (WiIu
aNbTepHATHBA) OICHMBACTCS B CPAaBHCHMHM C JPYTMMH BapuaHTaMHU, a TaKkKe
IPOBEPSIETCS HA COOTBETCTBUE TPEOOBAHMUSAM 3aWHTEPECOBAHHBIX CTOPOH. OIeHKa
K&KIOTO0 W3 BApUAaHTOB BBIMONHIECTCS IIOCJIE IIOJYYCHHUS CBEIEHUH O €ro
XapaKTePUCTHKAX, 3aBUCANIMX OT KOHCTPYKTHBHBIX perieHuid. JlaHHbIe O
XapaKTePUCTHKAX, HE 3aBHCAINIUX OT KOHCTPYKTHBHBIX PCIICHUH, SIBIISIOTCS
BHEIIHUMHU (DaKTOpaMHu, KOTOpBIC MCIIOJIB3YIOTCS 10 OTHOIICHHIO KO BCEM
KaHIUJIaTaM, TOJBepraeMbIM  olleHke. Kaxaplii KaHauaaT MoJaBepractces
OKOHYATEJIbHON OIIEHKE C BBIOpaHHBIMH ONTHMAJIBHBIMH XapaKTEPUCTUKAMHU,
nocjae 4ero mnepena€res IS TMPUHATUS OKOHYATENLHOTO pemieHus. [10CKOoIbKy
BBIOOp Bcernga CyOBEKTHBEH peIICHHWE, B KOHEYHOM CU€Te, NPUHUMACTCS
KJIFOUYEBBIMH 3aMHTEPECOBAHHBIMHA CTOPOHAMH.

Boigoowi: CucteMHas WHXCHEPHWS, WM CHCTEMOTEXHHUKAa — 3TO HAydHO-
METOI0JIOTHYEeCKas JTUCIUIUIMHA, KOTOpas H3ydaeT BOIPOCH MPOCKTUPOBAHUS,
CO3JIaHUSl W OKCIUIyaTalldd CTPYKTYPHO CJIOXHBIX, KpPYITHOMAcCIITaOHBIX,
YEIIOBEKO-MAIIMHHBIX W COIIMOTEXHWYCCKUX CHCTEM, a TaKXKe TMpejiaract
NPUHIUIBI, METOABl M CpeAcTBa WX paspabotku. [lpum paspaboTke u
KOHCTPYMPOBAaHUHM TIOJOOHBIX CHCTEM, KaK TPAaBHWJIO, BO3HHKAIOT TPOOJIEMBI,
OTHOCSIIIIHECS HE TOJILKO K CBOWCTBAM MX COCTaBHBIX dYacTed, HO H K
3aKOHOMEPHOCTSIM  (YHKIIMOHMPOBAHHUS CHCTEMHOTO OOBEKTa B  LEJIOM,
00ECTIeYeHHSI €r0 JKU3HEHHOTO ITUKIT

HTepaTBHOE WCIIOJIb30BAaHUE TPHAIbl «CHHTE3 — aHAU3 — OICHKa» —
NPUHLIUNHAIBHO BaKHAs OCOOCHHOCTh METOJIOB  (MPOIECCOB) CUCTEMHOMU
ukeHepuu. [IpuMeHeHHe MeTola HAYMHAETCS C OCO3HAHWs IOTpeOHOCTEeH
3aMHTEPECOBAHHBIX CTOPOH W ONpeACNeHHUs] MX TpeOOBaHMN, KOTOpBIE Jaliee

Hpeo6pa3y}0Tc;1 10 OHpe,[[eJ'IéHHI)IM papujiam Jjiid  MOJYUYCHHUA HMCXOJHOI'0



OIMCAaHUs CUCTEMHBIX pelIcHUM. B nanmpHENIIeM ONMCaHue CUCTEMBbI YTOUHSETCS
U JeTaIU3UpyeTcs, Npu4éM Ha 00Jiee HU3KUX YPOBHSX CHCTEMHON HEpapXuu
MPOLIECC CUCTEMHOM WHYKEHEPHUU MCIIOJIB3YETCSA YK€ PEKYPCHUBHO, YTO IMO3BOJISIET
JOOUTHCA  BBICOKOTO YpPOBHSI KOHKPETH3AllMM TIPU  ONHCAHUU  CHUCTEMBI.
HMcnonp30BaHue METOJa «CHMHTE3 — aHaJIM3 — OLICHKa» IMO3BOJISIET ONUCHLIBATH U
CTPOUThH CHUCTEMY, OOecIieurBasi W IMOCTENECHHBIM OOpaTHBIN TMepexoa OT YPOBHS
JETATHHOTO OMMCAHUS COCTABHBIX YaCTEH K 00Jiee KPYITHBIM JIEMEHTaM U y3JIaM.

CucrtemMHas WHXXEHEpPHUSI OTBEYAET 3a MHTETPALMI0O BCEX TEXHUUYECKUX
aCTIEKTOB, JKCIEPTOB MPEAMETHOW 00JIACTH W CHEIUATN3UPOBAHHBIX TPYMN B
pamMKax BCEX YCHJIMU KOMaHIbI pa3paboTKH 1elieBOi cucTembl. PaboTa B oOmactu
CUCTEMHOM  MHXXCHEPUM  HA4YMHAETCd C  ONpelAeNieHHs  moTrpeOHocTen
3aMHTEPECOBAHHBIX CTOPOH M HEOOXOIMMON (DYHKIIMOHAILHOCTH, YIPABICHUS
MHO>ECTBOM [(PYHKIIMOHAIBHBIX M HEPYHKIIMOHAIBHBIX| TpeOOBaHUM, KOTOpPHIC
3aTeM JOJDKHBI ObITh ITPe0Opa30BaHbl B OTBETHBIN pabOUYuil IPOEKT CUCTEMBI U €€
aAPXUTEKTYpPy NPHU IMOMOIIHM CHUHTE3a MPOCKTHBIX PEUICHUM, MOCJIE YEro CHUCTEMA
MIPOXOJIUT ATAIbl BepU(PUKAIIMKY U BaTHU AN,

B cootBercTBHM € COBPEMEHHBIMU IPEICTABICHUSIMH, IPEAMETOM
CHUCTEMHOW HWH)XEHEPUU SBJISCTCA WHTETPUPOBAHHOE, LEJIOCTHOE PACCMOTPEHHUE
KPYITHOMACIITaOHBIX, KOMIIJICKCHBIX, BBICOKOTEXHOJIOTMYHBIX CHCTEM,
B3aUMOJCUCTBYIOIINX  MPEUMYILIECTBEHHO HA  YPOBHE  IPEIANPUITHA  C
WCIIOJIb30BaHUEM YEJIOBEKO-MAIIMHHBIX HHTepdercoB. Co3qaHue TaKUX CUCTEM
TpeOyeT YCUIIEHHOTO BHUMAHHUS K CICAYIOIIUM MPOIIeaypam:

- pa3paboTKe apXHUTEKTyphl CHUCTEM, NPOEKTHUPOBAHUIO CHCTEM M HX
DJIEMEHTOB;

- CUCTEMHOMY aHAJIN3Y U UCCIENOBAHUIO ONEPALUii;

- YIIPABJIEHUIO UHKEHEPHOM JAEATEIbHOCTBIO;

- BEIOOPY TEXHOJOTUM Y METOJIHK;

- 9(ppekTUBHOMY yTPABIICHHUIO )KU3HEHHBIM ITUKJIOM CHCTEMBI.

[Ipodunb coBpeMEHHOW CHUCTEMHON WMHXKEHEPUU BKIIOYAET CIEAYIOIIHe

OCHOBHBIE 00JIaCTH ACATCIBHOCTH:



1. VYmopaenenwe  opraHuzainueid  (OpraHu3allMOHHO-YNPABICHYECKAS
JESITeILHOCTD ).

2. Y1paBiieHHE TPOCKTaMH (IMMPOEKTHO-YIIPaBICHUECKas IEITCIIbHOCTB).

3. VmpaBieHue WHXKEHEPHBIMU pEUICHUSIMH (MPOEKTHO-MH)XCHEPHAsI
JEATEIIBHOCTD ).

4. CoeuuanbHble  WH)XCHEPHbIE  JIUCUUIUIMHBI  (TEXHOJOTHYECKas
JeSITeILHOCTD ).

Cmanoapmul 8 obaacmu CUCMEMHOU UHHCEHepUU

Crnennduka u pa3sHOOOpa3ue CIOKHBIX M KPYIMHOMACIITAOHBIX CHCTEM
CYIIIECTBEHHO 3aTPYAHSET WCIOJh30BaHUE TOUYHBIX (HOPMATM30BAHHBIX METOJIOB
IpuU WX CO3JaHUH, TOATOMY OCHOBHBIC KOHIICHIIMM, METOJbl W TEXHOJOTHUU
COBPEMEHHOM CHCTEMHOW WHXEHepun (POPMHUPOBAINCH, TJIABHBIM 00pa3oMm, B
paMKax MpaKTHKW YCHEHHBIX pa3zpabotok. Kak criencrBue, Hanbosee Ba)KHBbIE
aCIeKThI, CBSA3aHHBIE KaK COOCTBEHHO C COBPEMEHHBIM IpOIeCCaMH pa3pabOTKU
CUCTEM, TaK M C YNPaBJICHUEM UX KU3HCHHBIM ITUKIJIOM, HAIILJIN HanOoJee MOTHOe
u (PopMaTM30BaHHOE OTPAKEHUE B KOMIUIEKCE MEXKIYHAPOJHBIX CTaHAApTOB,
CTaBIIUX KJIIOYEBHIM KOMIOHEHTOM METOJOJIOTHUECKOro 0a3uca COBPEMEHHOU
CHCTEMHOW WH)XEHEpUU. Takue CTaHIapThl BBIJICIEHBI B CEMEMCTBO CTaHIAPTOB
CHUCTEMHOW H IPOrPaMMHOM WHXEHEPUHU, PA3BUTHUE KOTOPBIX HIAET IIYTEM
COBEPIIICHCTBOBAHUS CUCTEMBbI O(PHUITMATBHBIX MEXKIYHAPOJHBIX CTaHAAPTOB, a
Takke 3a CYET YCKOPEHHOro (OpMHpPOBAHUSI Pa3BUTOr0 Habopa (HaKTUUECKHUX
CTaHJIapTOB.

B 1menoM, craHmapThl CHCTEMHOW WHXXEHEpUHU pa3paldaThIBAIOTCS Kak
OTKPBIThIE YHUBEPCAIbHBIE CHelU(PUKAINN, UMEIIINE PAMOYHBIA XapakTep Hu
IpUMEHsIEMbIe Ha TOOPOBOJIBHON OCHOBEe. OHU TpeOyIOT ajanTalud K YCIOBHUSIM
OpraHM3allii WIA TPOEKTa U, COOTBETCTBEHHO, BBICOKOM KBanuUKaIUU
UCIIOJIB3YIONIETO MX TMEepCcoHaia, MOCKOJIbKY pPErjiaMeHThl B O0JACTU CUCTEMHOMU
WHXKEHEpUH He pa3pabarpiBatoTcsi. OCHOBHBIM OOBEKTOM CTAHAAPTU3AIMH B
00JIaCTH CUCTEMHOW WHXKEHEPHUH CETrOJIHSI SIBJISIIOTCS MPOIECChl CO3/IaHMs CUCTEM,

KpoOM€ TOro, CTAHAAPTUIHUPYIOTCA MCTOAbI OHLHCHKH Ka4CCTBAa M 3PCIOCTU ITHUX



IIPOILIECCOB, a TAKXKE CIIOCOOBI OMUCAHMsI CUCTEMHBIX apTedakToB. Benyrces paboTs
110 TApMOHHU3ALMU KOMILIEKCA CTaHAapTOB CUCTEMHOM MHKEHEPUH C TTOCTEICHHBIM
(OpMHUPOBAHUEM €IUHOIO HH(OPMALMOHHOIO MPOCTPAHCTBA HOPMATHBHOIO
oOecrieueHust eI TeIbHOCTH 110 CO3/IaHUIO CIIOKHBIX CUCTEM.

[Tpu3HaHHBIE MEKIYHAPOJHBIM MHIyCTPUAIBHBIM COOOIIECTBOM CTaHAAPTHI
U HOPMAaTHBHBIE PYKOBOJCTBA IO CUCTEMHOM WH)KEHEPUM pa3pabaThIBarOTCs, B
OCHOBHOM, TPEMsI OpTraHU3aLUSIMU:

1. Cenpmoit mnogxkomuter OOBEAMHEHHOIO TEXHMYECKOTO KOMHUTETA
MexnyHapoaHoit — opranusauuu — craHgaptuzauuu  (International — Standard
Organization; [SO) u MexayHapoaHOW 3JIEKTPOTEXHHUUYECKOH KOMHUCCUHU
(International Electrotechnical Commission; IEC) «Cucremnass u mporpammHas
umkenepus» (ISO/IEC JTC1/SC7 Software and Systems Engineering).

2. VIHCTUTYT WH)XEHEPOB DJJICKTPOTCXHHMKH H 3yekTpoHuku (Institute of
Electrical and Electronics Engineers; IEEE).

3. MexayHapoaHslii coBeT Mo cucTeMHo# wumkenepun (International
Council on Systems Engineering; INCOSE).

OTU TpU OpraHu3aluy MPOBOJAT pabOTy MO CTaHAAPTU3ALMU B 00JIaCTH
CUCTEMHOW WHXXEHEPUHU IO COTJIACOBAHHBIM IMporpamMmaM, HaunmHas ¢ 1995 ropa.
Kpome Toro, cyiiecTBeHHbIN BKJIaJl B pa3pabOTKy HOPMAaTUBHOW 0a3bl CHCTEMHOU
WH)XCHEPUU BHECIM AJIBSHC OTpacied 3JEKTPOHHOM MPOMBIIUIEHHOCTH
(Electronics Industries Alliance; EIA), WHctuTyT nporpaMMHONW HH>KEHEPUU
VYuusepcurera Kapuern-Memnon (Software Engineering Institute Carnegie Mellon
University; SEI CMU), MexayHapoHas accolyanus mo yrnpaBiIeHUIO MPOEKTaMU
(International Project Management Association; IPMA) u psig Apyrux, UMEIOIINUX
MeXAyHapoAHOe Mpu3HaHue opranu3anuii. C 1pyroif CTOpOHbI, aKTUBHYIO paboTy
110 TIOCTPOEHHUIO CBSI3aHHOTO CEMENCTBA CTaHIApTOB, HEOOXOIUMBIX ISl CO3AAHUS
MPOM3BOJCTBEHHBIX CHUCTEM M WX HMHTETPAllMA KaK BHYTPH, TaK W MEXKIY
OPEeINPUITUSIMH, BKIIOYas YIPABICHUE LENOYKAMH IOCTABOK M 3JIEKTPOHHBIN

ousznec, Benér Texaudeckuit kKomuTeT 184 «CuCTeMBbl TPOMBINLICHHON



apromatuzamuu u uaTerpanus» (ISO/TC 184 Industrial Automation Systems and
Integration).

B wmemom, cerogHss B cocTaBe KOMIUIEKCAa CTaHAAPTOB CUCTEMHOM
UH)KeHEepUu umeercs okosio 40 neifcTByromux crneuupukanuii, npumepHo 20
JIOKYMEHTOB HaXOSATCSl HA Pa3IMYHbIX dTarax pa3padoTKH.

Baxxnast 0coO€HHOCTh OQUIMANBHBIX CTAHAAPTOB CHUCTEMHOW WHKEHEPHUU
COCTOMUT B TOM, YTO CHUCTEMHO-MH)XXEHEpHBbIC CIHEUU(UKALUN HE SBISIOTCS
cTaHjapramMu  mpsmMoro  aeictBus. OHHM  coiepKaT  IPEUMYIIECTBEHHO
PEKOMEH/IAllMU U TOJIOKEHHSI OTHOCUTEIBHO TOTO, YTO CIEAYET JAeNaTh, OCTABIISL
pelieHrue 0 TOM, KaK 3TO CJEAYyeT JesaTh, Ha YCMOTPEHHE CTOPOH, CO3JaOIIUX
CHUCTEeMY W YMPaBISIONIMX MpoekToM. [loaTomMy MHOTHE crnenuduxanuu HOCAT
SBHO BBIPD@XKCHHBIM paMOYHBIA XapakTep, TO €CTh NPEANoJaraercs, 4uTo
colepKaliuecss B O3TUX CTaHJIApTaX pPEeKOMEHJAlMH JOJDKHBI 00s3aTelIbHO
aIalITUPOBATHCA K YCJIOBHSIM KOHKPETHON CHCTEMHO-WH)KEHEPHON ICSITETbHOCTH.
Takol moaxoxd MpearojgaraeT, 4T0 B TOM WM WHOW OTPACIH WM B KPYIHOU
OpraHM3ali C y4€TOM PEKOMEHIAIMH OQHUIIMAIBHBIX CTaHIAPTOB MOTYT OBITh
pa3paboTaHbl CBOM HOPMATHUBHBIE JIOKYMEHTBI, PETyJIHPYIOIIUE CHCTEMHO-
WH)XCHEPHYIO JIeATETHHOCTb.

[TonobHble  pexkomeHJanuu  pa3padaThIBalOTCS  MPOQeCcCUOHATBHBIMU
COOOIIeCTBAMHU,  TOCYIAapCTBEHHBIMU  OpraHU3alUsSMH,  OCYUIECTBIISIOIIUMU
3aKyIKH CHCTEM B HHTEpECcaX MPaBUTENIbCTBA, & TAK)KE KPYIMHBIMU KOPIIOPAIUSIMH,
3aHATHIMH CO3JaHMEM CIIO)KHBIX CHCTEM. B kauecTBe mpumepa MOKHO IPHUBECTU
nepeyeHb TaK Ha3blBaeMbIX (PAKTUUYECKHX CTaHAapTOB, OOBEAMHEHHBIX B
«PyKoBOJICTBE K CBOJly 3HAHUU B 00JacTU cucTeMHON nHxkeHepum» (Guide to the
Systems Engineering Body of Knowledge; SEBoK). 3To pykoBoacTBO B TeueHHe
MOCIEAHNX JIeT pa3pabaThiBacTCs BEIyIIMMH MHPOBBIMH OKCIIEPTaAMH  TIO
CUCTEMHON WH)XEHEpUU B paMKax MeXAyHapogHoro mpoekta «CBoj 3HAHUN U
y4eOHBIN TIJIaH JUIsi COBpeMeHHOM cuctemMHou mmxeHepun» (Body of Knowledge
and Curriculum to Advance Systems Engineering; BKCASE). Cpeau apyrux

PYKOBOJICTB 10 CHCTEMHON HWH)XCHEPUM H3BECTHHI PyKoBOICTBO (hemepasbHOTO



ynpasieHus rpaxaanckoit aBuanuu CIIA (U. S. Department of Transportation.
Federal Aviation Administration. Requirements Engineering Management
Handbook), PykoBoactBo BoenHO-Mopckoro BeaomctBa CIIIA (Naval «Systems of
Systems» Systems Engineering Guidebook), PykoBoxctBo HammonanbHOTO
kocmuueckoro arenrctea CIIIA (NASA Systems Engineering Handbook). Kpome
TOTO, BOGHHBIE BEIOMCTBA, KOTOPbIE€ B OOJBIINX KOJIMYECTBAX 3aKyNAIOT CIOKHBIC
CUCTEMBI, pa3padaThIBAlOT COOCTBEHHBIC OTpAaciieBble CTAaHAAPTHI CHUCTEMHOMN
UHKCHEPUH.

dakTUYECKHE CTaHIAPThl HE UMEIOT OPUIIMATBHOTO CTaTyca U MOTYT OBIThH
MIPEICTABIICHBI B TMPOU3BOJIBHONM (OpMe, OJTHAKO BBICOKAs 3aMHTEPECOBAHHOCTH
pa3pabOTUMKOB 3THX CTAaHAAPTOB B MX IIHPOKOM MPAKTHYCCKOM MPHMCHCHHH,
HAIPaBJICHHOCTh HA PEIIEHWE KOHKPETHBIX TEXHUUYECKHUX 3a]ad MPU CO3JAaHUH U
peanu3aluuy MpOIyKUHUHU U YCIIYT, BBICOKAsi CKOPOCTh pa3pabOTKU U BO3ZMOXKHOCTb
UCTIONb30BaHuUs (PaKTUYECKOTO CTaHAapTa e 10 TOTO, KaKk OH OyAeT yTBepKAEH
W TPUHAT, AENAIOT CHenu(UKalyu 3TOr0 THUNA BeChMa BOCTPEOOBAaHHBIMH Ha
PBIHKE CHCTEMHO-MHXCHEPHBIX pa3padOoToK.

barospun, B. K. Cucremnas umxenepust / B. K. batospun, ®. H. I'ongoepr,
I1. C. AnekcanapoB, E.A. Manep // I'yma—Hutap—HbIii mopTan: KoHIenTs
[DnmekTpoH—HBIN pecypc] // LleHTp rymMa—HUTap "HBIX TeXHO oTHiA, — 2002—2022
(mocne—aHsA peaaK-1usi: 04.02.2022). Pexum JOCTyMa '
https://gtmarket.ru/concepts/7110

Jexkuusa 6
Tema 6. Cucmemnbwiit nooxoo. Cucmemmnusie uccie006anus
OcHogHble 80npocyl
1 [loHsTHE WM OCHOBHBIE NPEUMYIIECTBA U POJIb CUCTEMHOr0 MOJX0/Ja B
Pa3BUTUHU HAYYHOTO, TEXHUYECKOTO M MPAKTUYECKU-OPUEHTUPOBAHHOTO 3HAHUS
CHCTEMHOTIO ITOIX0/A.

2. OyHKIIUUA CUCTEMHOIO MOIX0/1a.


https://gtmarket.ru/concepts/7110

3. OCHOBHBIE IPHUHIIUITBI CHCTEMHOTO TTOIX0/1A.

4, Dtanbsl CHCTEMHOI'0 MOAX04a. 3aJa4i CHUCTEMHOI'O OAX0a.

5. O0BEKT CUCTEMHBIX UCCIIEIOBAHUIA.

6. OCHOBHBIE METOJOJOTMYECKHE OCOOEHHOCTH CHUCTEMHBIX HMCCJIEAOBAHUM.
«Msrkas» cucreMHas MeTomojorus. <«JKecTkas» CcHCTEMHas METOLOJIOTHS.
Crnenuduka CUCTEMHOTO HUCCIIeIOBaHMUS.

7. KareropuajibHslii anmapar CUCTEMHOI'O ITOAX0/A.

CucremMHasi METOAOJIOTHS BKJIIOYAaeT B ce0s CHUCTEMHBIM MOIXOJ Kak
OPUHLMI TO3HAHUS M MPAKTUKU, METOJ JedTenbHocTH, Teoputo. OOnanas
UCKIIFOUUTENTHHO OOJIBIIMM MOTEHIIMAJIOM, OHA HAXOJUT IIMPOKOE NMPUMEHEHHE B
COBPEMEHHOI HayKke (€CTeCTBEHHbIE, TEXHUUECKHE, OOIECTBEHHbIE HAYKH, HAYKU
0 YEJIOBEKE).

CucremHblil TOAX0A — crenuuyeckasl peakius Ha OypHbIA U JJIATEIbHBIN
npouecc auddepeHuuanuu B HayKe, KOTOPBIA MpHUBENT K BO3HUKHOBEHUIO
OTPOMHOTO KOJIMYECTBA HEMOXOXKUX OJIHA Ha JpYyryl0 HayK. OTO TO, 4TO
o0BeIMHSIET OTAENbHBIE HAyKH B €IMHYI0 HayKy, (opma MeTO0JOTHYeCcKOn
UMHTErpalluid COBpeMeHHON Hayku. lIpoucxondiiyve B HEM OTKpBITHS B paMKax
KOHKPETHBIX HayK JOBOJBHO OBICTPO CTAHOBSTCS JOCTOSIHUEM BCEH HayKHU.
CucTeMHBII  MOAXOX — €OUHCTBO  METOJOJIOTMYECKOW  MHTErpalud |
nuddepeHupani Ipyu  TOMUHUPOBAHUW TEHJCHIIMU OOBETUHEHUS, COOUpaHUs
METO/I0JIOTUYECKOTO KOMILJIEKCA.

[Ipy 3TOM OH BBINOJHSET caMble MHOrOOOpa3Hble (QPYHKIMH B HayKe.
HauGosiee BaxHBIMH CpeIM HUX BBICTYMAIOT MUPOBO33pEHUECKAs, IBPUCTUUYECKAS,
0OBSACHSIONIAs, METOI0JOTMUECKast U TPOrHOCTUYECKas! (PYHKIIHH.

[IpoOneMbl CHCTEMHOTO MUPOBO33PEHHS] COBPEMEHHbBIX CHEIIUAINCTOB:

- HEJOCTaTO4YHasi IriyOMHa CHUCTEMHBIX B3IJISJI0B, KOTOpas BBIPAKAETCA B
TOM, UTO CHEUMAJTUCT BiIaJeeT Jake HE HaydyHbIM, a OOBIJIEHHBIM

ACTCPMUHHUCTCKUM ITIOHMUMAaHUCM IIPUPOABLI CUCTEM,



- HU3Kas 3pyauius B cdepe CHCTEMHBIX HACH, HE3HAHUE JTOCTHXKEHUU
CHUCTEMHOCTH B CBOEH OTpAC/IM U HayKe BOOOIIIE;

- HEMETOJ0JOIMYHOCTh CHUCTEMHOI'O MHPOBO33PEHHUs, KOTJa CHCTEMHBIE

3HaHUS CHEIHAIUCT HE MOKET MPUMEHUTh B KaUeCTBE METOJ1a TIO3HABATENbHON U
IPAKTUYECKON JESATENIbHOCTH. B IpakTuke HaydHbBIX HMCCIEAOBAHUN CHCTEMHBIN
HOJIXOJ LIEHEH HE TOJBKO MapaJAUrMalbHOCTBIO, HO U METOJOJOTUYHOCTBIO, T.€.
UCIIOJIb30BAaHUEM €T0 HE CTOJIBKO KaK Croco0a MpeacTaBiIeHHs MUpa, a KaKk METo1a
€ro mo3HaHus. B aToM M 3akirodaercs ero Merojosiornyeckas (QyHKUUs, KOTraa
CHUCTEMHOCTh B IO3HABATEILHOM IIpoliecce€ pabdoTaeT Kak NPHUHIMUI, METOJ U
TEOpusi;
- pa3pelB  Mexay (QuIOoCOPCKUM, OOIETCOPETUUYECKMM UM MaTeMAaTHUKO-
KUOEpPHETUYECKUM MOHUMaHueM cucteM. Kak mpaBuiio, CrenuaaucT, 3HAIOMIUN
¢unocoguro cuctem, He BilaAEET MO NPUYUHE CBOEH I'yMaHUTAPHOM MOArOTOBKU
KHOEpPHETUKON M MaTEMaTHKOW CHUCTEM, a CIELUUAIUCThl TEXHUYECKOTO NMPOQUIIsi
HE MOJHUMAIOTCS 10 YPOBHSI OOIIECUCTEMHBIX HJICH.

BakHoe npeaHazHaueHHE CUCTEMHOTO MOAX0/1a 3aKI0YAETCS B [I03HAHUU, B
NOJlyYEHUU HCTHUHBI, T.€. 3HAHUS, KOTOPOE COOTBETCTBYET CBOEMY IIPEIMETY,
coBnagaer ¢ HUM. OCOOEHHOCTh €€ B CUCTEMHOM HCCJIEI0BAaHUU 3aKIHOYAETCs B
IpPEJICTaBICHUM  LEJIOCTHOW, YHUBEPCAJIBHOM M  MHOTNOMEPHOM  KapTUHBI
JNEHCTBUTEIBLHOCTH.

CucreMHBI MOAXOJ JaeT BO3MOKHOCTb COEAMHUTH AHAJIN3 CHUCTEMBI C
MO3UIMI OMXEBHOPH3MAa U MEXaHUKH U pacCMaTpUBATh OPTaHU3AIMIO KaK €TUHOE
[eJoe C LENbI0 JIOCTIKEHUST HauOoibiie 3(P¢GEeKTHBHOCTH BCEH CHCTEMBI,
HECMOTpPSI Ha HAJIMYME y €€ KOMIIOHEHTOB NPOTHBOPEUMBBIX CTpemieHuil. Takoe
o0beMHEHHE TpeOdyeT pacCMOTPEHHUs HOBBIX (OPM OpraHu3alui, HapUMEP
TaKUX, KaK B YIOMSHYTOM BBIILIE€ HCCIIEIOBAaHUM «YIIPABIECHUE MPOEKTOMY», /€
TOPU30HTAJIbHBIE CTPYKTYpPbl HaKJa/bIBAIOTCS HA OOBIUHBIE BEPTUKAJIbHBIC JTUHUU
opranoB. CuctemMHasi TeOpHsl OpraHu3aluil JODKHA pacCMaTpUBaTh OpPraHU3aLUIO
KaK CHUCTEMY, JIHCTBUE KOTOPOU OIUCHIBAETCSA B TAKUX CUCTEMHBIX TEPMUHAX, KaK

«KUOEPHETHKA», «OTKPBIThIE U 3aMKHYTBIE LHUKIBDY, «CaMOPETYIHUPOBAHUEY,



«PaBHOBECHEY, «POCT» U «YyCTOMYUBOCTHY, «BOCTIPOU3BOJICTBO» U «Pacraa» U Ap.
CuCTeMHBI TOJXOJl JOMOJHSIET IPYTHe TMOIXOJbI, HCIIOJIb3yeMble B TEOPUU
OpraHu3alMi U yIpaBiIeHUS.

Depucmuyeckas  Qyukyus  cucmemnoco nooxooa. OH  BBICTyHaeT
MEXOTPACIEBbIM 3BPUCTUYECKUM METOJIOM, T.€. LIMPOKO MPUMEHSETCS BO BCEX
OTpaciisIX HAyKW W TMPAKTUYECKOM NEATENbHOCTH. JlJIsi MeToJa CBOMCTBEHHA
BBICOKAasi THOKOCTh M CIOCOOHOCTh MPHUCTOCA0IMBATHECA K HAKOIJICHHOMY B TOU
WIM WHOM HayKe 3HAHUI0 U HCCleqoBaTeNbcKol Tpaauuuu. K Tomy xe OH
SBJSICTCSl  PAllUOHAIBHBIM OBPUCTUYECKUM METOJOM, KOTOPBIH HE TOJIBKO
CIIOCOOCTBYET O3apCHHIO, MHCANTY, HO U TMO3BOJISET MOCTPOUTH TEXHOJOTHIO TI0
Jy4eHUs] HOBOTO 3HAHUSA U MPEJCTaBUTh €ro B HauboJjiee yJA00HOW CHCTEMHOM
dbopme. DBpHUCTHYECKAsT POIbL CUCTEMHOTO TIOJIX0/1a HEPEAKO 3aKII0YAETCS B TOM,
YTO OH JIa€T BO3MOXKHOCTh yCMaTpHUBaTh MPOOEbl B 3HAHUSAX O JAHHOM OOBEKTE,
oOHapy>KWBaTh WX HEIMOJHOTY, OMPEICIATh 3aJadyd HayYHBIX HCCIICOBAaHUH, B
OTJICTIFHBIX Cy4asx (MyTeM WHTEPIOJISAINH W SKCTPAIOJSAIUU) TPEICKa3bIBaTh
CBOMCTBA OTCYTCTBYIOIINX YaCTCH OMUCAHUSI.

ObvacHaowas oynKyus CUCTEMHON METOJIOJIOTUH 3aKJIF0YAeTCsl B TOM, YTO
OHAa TIO3BOJISIET OOHAPYXWBAaTh YCTOWYHMBBIC, CYIIHOCTHBIC M HECITyYalHbBIC
3aBUCUMOCTH, T. €. 3aKOHOMEpHOCTH. Hepenko oObsICHEHHE CBOIAT K BBISBICHUIO
npuanH. CUCTEMHOE OOBSCHEHUE MPEACTABISIET CO00I 0COOBIM BUA OOBSICHEHNUS,
KOTOPBIH CTPOUTCS HE Ha NMPUYMHHO-CICACTBEHHBIX CBS3SX, @ HAa CHCTEMHBIX
3aKOHOMEPHOCTSX. [Ipu 5TOM OHO MOXKET peain30BBIBATHCS KaK MO MHAYKTHUBHOM,
TaK W 1O JeAYKTUBHOW wmoxensM. [Ipu 3TOM TUIOTETHUKO-AETYKTUBHOE
OOBSCHEHHE CTPOUTCS Ha BBIIBIDKCHHMH HAyYHO OOOCHOBAaHHBIX THIIOTE3 M HX
OMIUPUYECKON TPOBEpPKE. A HWHIYKTUBHOE OOBSCHEHHE CBOAUTCS K COOpy
SMIIUPUUYECKON HHPOpPMALUM O cuUcTeMe U ee o00o0meHuro. Kaxmas u3 3THX
MOJENIC XapakTEepU3yeTcs TeM, YTO HMEET COBOKYITHOCTh (DEHOMEHOB,
MO/JICKAINX OOBSICHEHUIO, — OOBSCHAEMOE, U COBOKYIMHOCTh MPEJI0KEHUN

TEOpHUH, T.€. 3aKOHOB M THUIIOTE3, CIYKAIIUX OCHOBaHUEM OOBsicHeHUs. B Toil u



IPYrol Monenu OOBSICHEHHWE ONMUPACTCS Ha CHCTEMHbBIC TPEJCTABICHUS U
3aKOHOMEPHOCTH.

llpoenocmuueckasa @yHkyuss CUCTEMHOCTH OTJIMYAeTCAd OT (QYHKIUU
OOBSCHEHHSI TE€M, 4YTO 37eCh HET 3HaHWs-pe3yjbTaTa, KOTOpPOE MpH
MPOTHO3UPOBAHUM HAJI0 MOJIyuyuTh. OHa peanu3yeTcsd HECKOJIbKUMHU NyTsAMHU. Bo-
NepBbIX, OJlarogapss TEOPUH DBOJIOIMU CHUCTEM, MPOXOJAIIUX OOIIHUE >STarbl
pa3BUTHS, yaaeTcs coopath nHpopMaIuo o peHoMeHax, KOTOPhIE HE CYIIECTBYIOT
B JIaHHBII MOMEHT, HO BO3HMKHYT Ojarojiaps MNpOCTPaHCTBEHHO-BPEMEHHOMY
Pa3BUTHUIO CUCTEMBL. BO-BTOPBIX, CHCTEMHBIE UJIEU JIOBOJBHO IUPOKO MPUMEHSIOT
JUTS TIpeIcKa3anus OyayIero CUCTEeM, UX BO3JCHCTBUI HA OKPYKAIOIIYIO Cpely Ha
OCHOBE MOJICIH BOJIHOBOU U IIUKJIMYECKON JTUHAMUKH.

OcHo8HbIe NPUHYUNBL CUCMEMHO20 NOOX00d.

1. IlpuHOMO [ENOCTHOCTH 3aKIIOYaeTCs B BBIJCICHUUM  OOBEKTa
UCCIICJIOBAHUS 1IEJIOCTHBIM O0pa3oBaHUEM, T.€. B OTIPAaHUYEHUU €Tr0 OT JAPYIHX
SBJICHUM, OT Cpelibl. DTO MOXKHO CJiejiaTh TOJBKO IOCPEICTBOM OIPEACICHUS U
OIIEHKH OTJWYUTEIbHBIX CBOMCTB SBJICHUS W CpPaBHEHHUS OSTHUX CBOWMCTB CO
CBOMCTBAMH €ro 3JeMEHTOB. IIpu 3TOM OOBEKT HCCIeAOBaHUS HE 00s3aTEIIBHO
JIOJDKEH HOCHUTh Ha3BaHME CHUCTEMBI (CHUCTEMa YIpaBJICHHS, CUCTeMa paldOThl C
NepcoHajoM H T.J.). OTO MOXET Ha3bIBaThCd MEXaHU3MOM, MPOIIECCOM,
pelieHnemM, IeNblo, Mpo0IeMoi, cuTyanue u T.n. HamoMHUM, 9TO CHCTEMHBIN
MOAXOJ — ATO YCTAaHOBKA HAa M3yYE€HHUE, 3TO KOMIUIEKC MPUHIUIIOB MU METOJIOB
HCCJIeIOBAHUS.

IlemocTHOCT — 3TO He aOCOMIOTHAs XapaKTepHUCTHKA, OHA MOJXKET
BBIpaXkaTbCsl B ompenesieHHo Mepe. CHUCTEMHBIM MOAX0A MpeAroJiaraet
YCTAHOBJIEHHE 3TOW Mephl. B 3TOM OH oOTiiMyYaeTrcss OT MOAXOJOB ACIEKTHOTIO,
MHOT'0aCIIEKTHOTO, KOMIUIEKCHOTO, PENPOIyKIIMOHUCTCKOTO, KOHIIEITYalbHOTO, B
paMKax KOTOPBIX IIEJIOCTHOCTh BBICTYNAeT HE KaK peallbHOe W OOBEKTHBHOE
CBOWMCTBO, a CIIEIOBATEIIbHO, M XapaKTePUCTHKAa OOBEKTa, a KaK HEKOTOPOe

YCIIOBUE €r0 U3y4eHHUs. 31ECh LIEJIOCTHOCTh UMEET YCIOBHBINA XapaKTep.



2. TlpuHIun COBMECTHUMOCTH 3JIeMEHTOB Iieioro. Cucrema TOJIbKO TOTAa
MOKET CYIIECTBOBaTh B KauyeCTBE IIEJIOT0, KOTJa COBMECTHUMBI MEXKIY COOOM
COCTaBJISIFOIIME €€ DOJIEeMEHThl. MMEHHO HuX COBMECTUMOCTh U OIpPEICIIsIeT
BO3MOKHOCTh Y HAJIMYUE CBS3EH, X CYIIECTBOBAHWE WM (PYHKIIMOHUPOBAHHE B
pamkax 1enoro. CHCTeMHBIM MOJAXO0A TPeOyeT OLEHUTh C JTHX IO3UIUNA BCE
A7eMEHTHI 1enoro. [Ipu 3TOM COBMECTUMOCTH CJIEAYET MOHUMATh HE MPOCTO Kak
CBOMCTBO »JJIEMEHTA KaK TaKOBOIO, a KaK €ro CBOHCTBO B COOTBETCTBUHM C
MOJIO)KEHHEM M (PYHKIIMOHAJILHBIM CTAaTyCOM B 3TOM II€JIOM, €r0 OTHOIIIEHHE K
CHUCTEMOOOPA3YIONUM AJIEMEHTaM.

CuctemMo00pa3yomuM  AJIEMEHTOM Ui COIMAIbHO-DKOHOMHYECKOM
CHUCTEMBI SIBIIACTCS 4ejoBeK. Ero OTHOIIEHHWS ¢ APYrUMU JIIOABMU TIO CaMbIM
pa3nUYHBIM TOBOJAAM  (T€XHWKA, TEXHOJOTUs, WHGOpMaIMs, CcolraabHas
MPUHAJJICKHOCTh, TICUXOJIOTHSI, CTOMMOCTb, JEHbIM W T.J.) XapaKTepU3yloT U
CBSI3U B COITMATIbHO-DKOHOMUYECKOM CUCTEME, U €€ 1IeJIOCTHOCTh. Y TIpaBJICHUE, TaK
K€ KaK W MPOM3BOJACTBO, 00IIEeCTBO, (hupMa U T.J., T.€. HEKass OOITHOCTH JIIOJICH,
00bEeTMHEHHBIX OJTHOM U3 UX OTPEOHOCTEH, SIBISETCS COLMATBHO-2KOHOMUYECKON
cuctemMon. B ncciaenoBaHuu 3TOM CUCTEMbI MOXKHO MCIIOJIb30BaTh KaK aCIEKTHBIN,
TaK ¥ CUCTEMHBIH ITOJIXOJIbI.

3. ITpunuun GyHKIMOHATBHO-CTPYKTYPHOTO CTPOSHHUSI 1IEJIOTO 3aKJII0YaeTCs
B TOM, YTO MPHU UCCIIEAOBAHUHN CUCTEM YIPABJICHHS] HEOOXOIUMO aHATM3UPOBATH U
onpenenarh (DPYHKIUOHATBHOE CTPOECHHUE CHUCTEeMbI, T.€. BHUJETh HE TOJBKO
AJIIEMEHTHI U CBSI3U MEXIy HUMH, HO UM (YHKIIMOHAJIHLHOE COJEP’KaHUE KaXKIO0TO
aJieMeHTa. B ByX MIEHTHUYHBIX CHCTEMaxX C OJWHAKOBBIM HAOOPOM 3JIEMEHTOB U
OJIMHAKOBBIM WX  CTPOEHHEM MOXET ObITb  Pa3IUYHBIM  COJIEpPKAHUE
GYHKIIMOHUPOBAHUS ITUX DJIEMEHTOB U MX CBS3U IO OMPEACIICHHBIM (DYHKITUSM.
DTO 4YacTo OKa3blBaeT BIUsIHME Ha 3(P(EKTUBHOCTH yrpaieHus. Hampumep, B
CUCTEME YIPABJICHUS MOTYT OBITh HEPa3BUTHIMU (PYHKIHMH COIUATIBLHOTO

peryaupoBaHus, MPOTHO3UPOBAHMSI U INTAHUPOBAHUS, CBS3EH C 0OIIECTBEHHOCTHIO.



OCOOEHHOCTBIO HWCHOJIB30BaHUSI 3TOTO TMPHUHIMUMNA SBISETCS  (PaKTop
pa3BUTOCTU (PYHKIMH U CTEIEHb UX 000CO0JICHHs, KOTOpasi B OMPEICICHHON Mepe
XapaxkTepu3yeT npodhecCUOHATN3M €€ pealln3aliu.

UccnenoBanne (QyHKIIMOHATLHOTO COJEPIKAHMSI CHUCTEMBI  YIIPABJICHUS
00s13aTeIbHO JOKHO BKJIIOYATh M BBISBICHUE NUCPYHKIUHU, T.€. HAMYUE TAKUX
(GyHKUMNA, KOTOPbIE HE COOTBETCTBYIOT (DYHKIMSIM LIEIOTO U TEM CaMbIM MOTYT
HApYIIUTh YCTOMYUBOCTH CHCTEMBI YIIpaBICHUS, HEOOXOANUMYIO CTAOMIBHOCTh €€
dbyukimonupoBanus. JuchyHkuum — 3T0 Kak Obl JHIIHUE (YHKIIMH, HHOTIA
NOTEPSBILHE CBOIO AKTyaJIbHOCTh, HO B CHIIy MHEPLIMH €ILE CYIIECTBYIOLIHE.

4. Tlpunnun pa3BuTus. Bee xapakTepucTHKU 000N CUCTEMBI YIPaBIICHUS
OTPENEIAI0TCS 0COOCHHOCTAMM YPOBHSI M dTana ee pa3Butusd. M 310 Henb3s He
YUYUTHIBaTh TIPU  TMPOBEIECHUU  UCCleNoBaHui. Heobxoaumo  MPOBOIUTH
CPaBHUTEJIBHBIA aHAIM3 MPOLUIOTO COCTOSHMSI CHUCTEMbI, €€ HACTOSIIEro u
BO3MOYKHOT'O Oyymiero. Koneuno, 3]1eCh BO3HHUKAIOT poOJIeMbl
WHOOPMAITMOHHOTO  XapakTepa — HaJIW4due, JOCTaTOYHOCTh U  IIEHHOCTH
uHopmaruu. Ho 3T TpyTHOCTH MOTYT OBITh YMEHBIIICHBI PU CUCTEMATHYECKOM
WCCJICIOBAHUH CUCTEMBI YIIpaBJICHUS, MIO3BOJISIONIEM HAKAIUIMBATh HEOOXOIUMYIO
uHpopMaIMio, OmpeAessiTh TEHJSHIIMM Pa3BUTHS W DKCTPANOIUPOBATH HX B
Oynmymiee.

5. Hpuanun nabuibHOCTH (TIOJBMKHOCTH, HEYCTOMYMBOCTU) (YHKIIUM.
OneHnBasi pa3BUTHE CUCTEMBI YMpPaBJICHHUS, HENb3S HCKIHOYaTh BO3MOXKHOCTH
U3MEHEHHS €€ 00mmMX (PYHKIUH, TPUOOPETEHUS €10 HOBBIX (PYHKITUH 1IETOCTHOCTH
PU OTHOCUTEIHHOW CTAaOMIILHOCTH BHYTPEHHHX, T.€. UX COCTaBa M CTPYKTYPBHI.
Takoe sBIEeHHE XapaKTEpPU3yeT IMOHATHE JAOWIBHOCTH (YHKIIMH CHUCTEMBI
ynpasienus. B peanbHO NEWCTBUTENBHOCTH MPUXOAMUTCS HEPEAKO HabIr0IaTh
Ja0WIbHOCTh (PYHKUUH ynpaBiaeHus. OHa UMEET omnpeJiejeHHbIe MPeesbl, HO BO
MHOTHX CJIy4asX MOKET OTpa)kaTb KaK IOJIOKUTEJIbHbIC, TaK U OTPHUIIATEIIbHbBIC
sBiieHnsi. KoHeuHO, 3TO TOHKHO OBITH B MOJIE 3PEHUS UCCIIEIOBATEIIS.

6. Ilpunuun nonudyHKIMOHATBLHOCTH. CucTeMa yOpaBiICHUS MOXKET

obnmanath GYHKIUAMH MOIUGYHKIIMOHATBHOTO Ha3zHayeHus. OTO0 (QyHKIHUU,



COCIMHEHHbIE IO OINpeNeJICHHOMY TMpPHU3HAKy JUIS TMOJyYeHHUs KaKoro-JInbo
cneruaibHoro  3ddexkra. Ero  MokHO WHaue  Ha3BaTh  MPUHIIAIIOM
(GYHKIIMOHATFHOW COBMECTUMOCTH. HO coBMecTUMOCTh (YHKIIMI Ompesensercs
HE TOJIBKO cojepkaHueM (DYHKIMHU, KaK HEPEIKO MPUHATO CYUTATh, HO U IEIAMU
yIPaBICHUS ¥ COBMECTUMOCTBIO MCTIOJIHUTENEH. Benb (QyHKIUS — 3TO HE TPOCTO
BUJ JICATEIHHOCTH, HO W MPAKTUYECKAs pean3alis ce YeIOBEKOM, 3aBHUCSIIAs OT
NOHMMAHUA WM CoOJepKaHusi 3Toi QyHkmuu. Yacto (yHKkumMu, Kazanoch Obl
HECOBMECTUMBIE TI0 CBOEMY COJEP)KAHUIO, OKa3bIBAIOTCSI COBMECTHMBIMU B
JEeSTENIbHOCTH ormpeneiaeHHoro crenuanmicrta. M waobopot. Ilpu uccnemoBanuu
oM YHKITMOHATBHOCTH HEJb3s 3a0bIBATh O YEJIOBEYECKOM (DaKTOpE YIPaBICHUS.

7. Ipuanun utepatuBHOCTH. JIF060e MCCleOBaHNUE SIBISETCS MPOIIECCOM,
IpenoJiararoum OIpEIEIICHHYIO MOCIIEI0BATEIBHOCTh orepanuii,
UCTIOJIb30BaHNE pa3IMYHBIX METO/IOB, OILICHKY peBapUTEIbHBIX,
MIPOMEXKYTOUHBIX M KOHEUHBIX PE3yNbTAaTOB. JTO XapaKTepHU3yeT HUTEPAIMOHHOE
CTpOEHHE Tpoliecca uccienoBanus. Ero ycmnex 3aBUCHT OT TOTO, KaKk MbI BbIOepeM
ATHU UTEpalluu, Kak OyJeM X KOMOUHHPOBATh.

8. IlpuHLIMI BEpOSTHOCTHBIX OLEHOK. B mpouecce uccienoBanus He BCeraa
CYIIECTBYET BO3MOXKHOCTh JOCTaTOYHO TOYHO TIPOCICIUTh U OIICHUTH BCE
NPUYUHHO-CJICICTBEHHbIE  CBSI3W, WHA4Ye€ TOBOPs, TMPEICTAaBUTh  OOBEKT
UCCJIEIOBaHMs B JETEPMUHUPOBAHHOM BUJE. MHOTHE CBSI3U M OTHOUICHUS] UMEIOT
OOBEKTUBHO BEPOSITHOCTHBIA XapaKTep, MHOTHE SIBICHHUS MOXHO OIICHUTH JIHIIb
BEPOATHOCTHO, €CJIM YUYUTHIBATh COBPEMEHHBIE YPOBEHb U BO3MOXKHOCTH M3yUEHUs
SBICHUN COLMAIbHO-DKOHOMUYECKOTO U COIHAIbHO-TICHXOJOTHYECKOTO IJIaHa.
[TosToMy wucCclieoBaHWE YNpaBiICHHUs JOHKHO OBITh OPHUEHTUPOBAHO Ha
BEPOATHOCTHBIE OLIGHKH. OJTO O3HAYaeT IIHPOKOE HCIIOJIb30BAaHUE METOOB
CTaTHCTUYECKOTO aHalIN3a, METOJUK pacueTa BEpOATHOCTH, HOPMATUBHBIX OIICHOK,
THOKOTO MOJICTTUPOBAHUS U JIP.

9. IlpuHuMn BapUaHTHOCTH BBITEKAET U3 MPHUHIMUIA BEPOSTHOCTH.
Coueranue BEpOSTHOCTEH JaeT pa3MyHbIe BapUAHTHI OTPAKEHUS W TIOHUMAaHUS

JNeUCTBUTEILHOCTH. Kakaplli M3 TaKUX BapHaHTOB MOXKET M JIOJDKCH OBITH B



dbokyce BHUMaHusA wuccienoBanms. Jlioboe wuccnegoBaHME MOXKET  OBITh
OPUEHTUPOBAHO JUOO HA TOJyYCHHE EIUHCTBEHHOTO pe3yJbTara, MO0 Ha
OTIPE/ICJICHUE BO3MOXHBIX BApPUAHTOB OTPAXEHHUS PEATbHOTO TOJIOKEHUS Jel C
MOCJHEAYIONIMM aHAJIU30M JTUX BapUAHTOB. BapHaHTHOCTH HCClEA0OBaHUS
MPOSIBIIIETCS B pa3pabOTKe HE €IMHCTBEHHOM, & HECKOJIBKUX Pa00UMX TUIIOTE3 WU
pa3HOOOpa3HBIX KOHIIECMNIMN HA TIEPBOM 3Talle UCCISAOBAHHUS, B BHIOOPE acCEKTOB
U METOJIOB WCCJIECNOBAaHUS, DPA3IUYHBIX CIIOCOOOB, CKaXXKEM, MOJCIUPOBAHUS
SIBJICHUU.

Ho »Tu mpuHIUIIBI CUCTEMHOCTH TOJIBKO TOT/Ia MOTYT OBITH TOJIE3HBI H
7¢h(EKTUBHBI, OTpa)xaTh JCHCTBUTEIHLHO CHCTEMHBIM MOJXOJ, KOT/Ja OHU CaMU
OylyT YYUTBHIBATHCSI U UCTOJIB30BAThCSI CUCTEMHO, T.€. BO B3aMMO3aBUCUMOCTH U B
CBSI3U JPYr C JpyroM. Bo3MoOkeH Takoll MapaJoKC: MNPHUHIUIBI CHCTEMHOIO
MOoAX0Ja HE JAal0T CHUCTEMHOCTH B HCCIEJOBAHUM, MOTOMY YTO HCIOJB3YHOTCS
criopagnvecku, 0e3 yuera Ux CBsI3U, CyOOpJIMHAIIMHU, KOMIUIEKCHOCTH. [IpuHIUIIBI
CHCTEMHOCTH HaJ0 UCIIOJIb30BATh TOXKE CUCTEMHO.

K uucny naubonee sasxcuvix 3a0au cucmemmno2o nooxo0a OMHOCAMCA!

- Pa3paboTka cpenctB NpeACTaBICHHUS HCCICIYEMBIX M KOHCTPYHPYEMBIX
00BEKTOB KaK CHCTEM.

- [TocTpoenne 0000IIEHHBIX MOJIENICH CUCTEMBI, MOJIEJICH pa3HbBIX KJIACCOB U
crienu(pUIECKUX CBOMCTB CHCTEM.

- HccnenoBanue CTPYKTYypbl TEOPUM CHUCTEM M Pa3IUYHBIX CHCTEMHBIX
KOHIICTIITUI 1 pa3padOTOK.

B cuctemHOM uccenoBaHnM aHAIM3UPYEMBIN 0OBEKT paccMaTpUBAETCs Kak
OTPE/ICIEHHOE MHOXECTBO JJIEMEHTOB, B3aWMOCBSI3b KOTOPBIX OOYCIOBIMBAET
IIEJIOCTHBIE CBOMCTBA JTOr0 MHOKecTBa. (OCHOBHOM aKIIEHT JielaeTcs Ha
BBISIBICHUM MHOTO00pa3usi CBS3€d W OTHOLICHWH, UMEIOIINX MECTO KaK BHYTPH
UCCIIEyeMOTO O00BEKTa, TaK HW B €ro B3aUMOOTHOIIEHUSIX C BHEUIHUM
OKpykeHueM, cpenoil. CBoHCTBa 00BEKTA KaK IIETOCTHON CHCTEMBI ONPEICIISTIOTCS
HE TOJBKO M HE CTOJHLKO CYMMHPOBAHHEM CBOWCTB €ro OT/EJIbHBIX JJIEMEHTOB,

CKOJIKO CBOWCTBAMU €r0 CTPYKTYpPhl, OCOOBIMH CHCTEMOOOPa3yIOIIMMH,



UHTETPAaTUBHBIMU  CBSI3IMHM  paccMarpuBaemMoro oObekta. g mnoHuMaHus
MOBEJICHUSI CHUCTEM HEOOXOAMMO BBIIBUTH peallu3yemble JaHHOW CHUCTEMOM
IPOLECCHI yNpaBieHUs — (popMbl niepesaud HHGOPMALUKA OT OJHUX MOJICUCTEM K
IpyrMM U CIOCOOBI BO3JIEHCTBUSL OJIHMX YacTell CHCTEMbl Ha JIpyrue,
KOOPAMHALMIO HU3LIUX YPOBHEH CHUCTEMBI CO CTOPOHBI 3JIEMEHTOB €€ BBICLIEIO
YPOBHS YIIPAaBJIEHUs, BIMSHUE HA MTOCIEIHUE BCEX OCTAIbHBIX MIOJICUCTEM.

Oco0oe 3HaueHHWe B CHUCTEMHOM TMOAXOA€ NPUIAETCS  BBISBICHUIO
BEPOATHOCTHOI'O XapaKTepa IOBEIEHUS HCCIeAyeMbIX OOBEKTOB. BaxHoi
0COOCHHOCTBHIO CUCTEMHOI'O MOJXOJAa SIBISETCS TO, YTO HE TOJBKO OOBEKT, HO U
CaM IIPOLIECC MCCIENOBAHMUS BBICTYNIAET KaK CIIOKHAs CUCTEMA, 3a/1a4a KOTOPOU, B
YaCTHOCTH, COCTOUT B COEAMHEHUH B €IMHOE 1EJI0€ Pa3INYHBIX MOJIEe 00BeKTa.
CucremMHble OOBEKTHI OYEHb YacTO OBIBAIOT HE O€3paziu4Hbl K MPOLECCY HX
UCCICNOBAaHUST W BO MHOIMX ClIy4asgX MOIYT OKas3blBaTh CYILECTBEHHOE
BO3JEHUCTBUE HAa HEro. B ycimoBusAxX pa3BEPTHIBAHUS HAYYHO-TEXHUYECKOU
PEBOJIFOLIMM BO BTOPOM MOJIOBHHE XX BEKa MPOUCXOIUT AAJTbHEUIIEE YTOUYHECHUE
COZIepaHusl CUCTEMHOIO TMOJX0Ja — PACKpbITHE ero (UiI0cO()CKUX OCHOBAHUM,
pa3palboTKa JIOTHYECKUX U METOI0JIOTMYECKUX MPUHIIUIIOB, JalbHENUIINI mporpecc
B mnocTpoeHun oOmed Teopun cucteM. CHCTEMHBIM TOAXOJ  SIBISETCA
TEOPETUYECKOU U METOI0JIOTMYECKON OCHOBOM CUCTEMHOI'O aHAJIN3A.

OcHOBHas pOJIb CUCTEMHOTO MOAXOAA B Pa3BUTHH HAy4HOT'0, TEXHHYECKOTO
U MPAKTUYECKU-OPUEHTUPOBAHHOIO 3HAHMSI COCTOUT B ClienyroueM. Bo-nepBbix,
NOHATUS W TPUHIUIBl CHCTEMHOIO TMOAXOAa BBIABISAIOT OoJjiee IMIMPOKYIO
MO3HABATEJIbHYIO PEAIbHOCTh IO CPAaBHEHUIO C TOHM, KOTOpas (UKCHpOBajach B
OpeKHEM  3HaHMM  (Hampumep, TMOHATHE  Ouocdepsl B KOHUEMUUHU
B. . Bepnanckoro, moHsTHE OHOTeornieHo3a B  COBPEMEHHON  SKOJIOTHUH,
ONTUMAJIbHBIA TOAXOJ B DKOHOMHYECKOM YIIPABICHUM W IUIAHUPOBAHUU U
npyrue). Bo-BTOpbIX, B paMKax CUCTEMHOTO MOAX0/Aa pa3padaThIBalOTCsI HOBBIE MO
CPaBHEHMIO C IPEALIECTBYIOLIMMHU dTAlaMU PA3BUTHSA HAYYHOI'O MO3HAHMS CXEMBI
OOBSCHEHHS, B OCHOBE KOTOPBIX JIEKUT MOUCK KOHKPETHBIX MEXaHU3MOB

OCI0CTHOCTHU 00OBEKTa M BBISIBIICHUE THUIIOJOTHH €ro CBS3CH. B-TpGTbI/IX, n3



BaYKHOTO JJISI CHCTEMHOTO TOX0[a Te31MCa O MHOTOOOPa3nuu TUTIOB CBS3EH 00BEKTa
CJIETyeT, 4TO JII00OM CIOXKHBIM OOBEKT AOIMYCKAaeT HECKOJbKO pasieneHuid. Ilpu
’TOM KpuUTepueM BbIOOpa Haubosiee aJeKBaTHOrO pa3JeieHUs H3y4aeMoro
00BbEKTa MOXET CIYXKUTh TO, HACKOJIBKO B pe3yibTaTe YIaéTcs IMOCTPOUTH
«EIIMHUILLY» aHaJn3a, MO3BOJIAIONIYI0 (DUKCUPOBATh LIEIOCTHBIE CBOMCTBA OOBEKTA,
€ro CTPYKTYpY U TUHAMUKY.

[IIupoTa IPUHLIMIIOB U OCHOBHBIX MOHITUHA CUCTEMHOTO IMOJIX0AA CTABUT €0
B TECHYIO CBSI3b C JIPYTUMHU OOIICHAYYHBIMH METOJIOJIOTMYECKUMU HaIIPaBICHUSMU
coBpeMeHHOW Hayku. [lo cBOMM I103HaBAaTEIbHBIM YCTAHOBKAM CHCTEMHBIN
MOJIXO/ MMEET OCOOCHHO MHOTO OOIIEro CO CTPYKTYpPaIM3MOM U CTPYKTYPHO-
(GYHKIIMOHATBHBIM aHAJIM30M, C KOTOPBIMH €TI0 POJHHUT HE TOJILKO ONEPUPOBAHUE
MOHATUSMU CTPYKTYphl M (YHKIIMHM, HO U aKIEHT Ha W3Y4YEHUE DPA3HOTHITHBIX
cBs13eit oObekTa. BMecte ¢ TeM, MpUHITUITBI CHCTEMHOTO M0J1X0/1a 00J1aatoT Ooiee
IIUPOKUM U 0oJiee THOKHMM COJEp)KaHHEM, OHU HE TOABEPIJIUCH CIIHUIIKOM
KECTKOW KOHIETITyaIM3allid W a0CONIIOTH3allid, KaK JTO HMEJIO0 MECTO C
HEKOTOPBIMU JIMHUSMH B PA3BUTUHU YKa3aHHBIX HAIPaBJICHUM.

Ob6vexmom CUCMEMHbLX uccneo0osanuil ABNAIOMCS cucmembl,
MPEJICTABISAIONINE MHOKECTBO B3aMMOCBSI3aHHBIX 3JIEMEHTOB, BBICTYMAIOIINX KakK
€IMHOE 1I€JI0€ CO BCEMU IMPHUCYIIUMHU €My BHYTPEHHUMH U BHEIITHUMH CBSI3SIMU U
CBOWCTBAMH.

OcHosHble MemoodonocudecKue 0coOeHHOCMU CUCTNEMHBIX UCCIe008AHUIL

JIIsi  CUCTEMHBIX HWCCIEAOBAaHUM XapaKTepeH OCOObI THUN H3y4aeMoil
JEWCTBUTEILHOCTH — OHA SIBJISIETCSI, KaK MPABUJIO, MHOTOIIJIOCKOCTHOM. (peraercs
pSI pa3UYHBIX 3a/lady, OTHECEHHBIX HEPEAKO K YAAJICHHBIX APYr OT JApyra
Hay4YHBIM JUCIUILIIUHAM).

Bo3MOXHOCTE ¥ HEOOXOJAMMOCTh HCIOJIb30BAHUS METOJOB U CPEACTB
pPa3IMYHBIX HAyK B OJHOM CHCTEMHOM HCCIICIOBAHUM BBIJIBUTAET MPOOIEeMy
MIPEIMETHOM OTHECEHHOCTH, T.€. BBISIBIICHUE TOTO, HACKOJBKO aJEKBaTHA Ta WU

HHaA IrpyIira CpeacTtB JaHHOMY IIPCAMETY UCCIICAOBAHMA.



Bricokas creneHb aOCTPaKTHOCTH CHUCTEMHBIX HMCCIEAOBAHUN CO3/MaeT s
KOKIOMO0 U3 TaKUX MCCIEJOBAaHUNA OOJBIIME BO3MOXKHOCTH TMOCTPOCHUS
sMIupuueckoro marepuana. C OJHON CTOPOHBI IIMPOTA AMIUPUUECKON 00J1acTu
MO3BOJIAET OBICTPO MOJy4YaTh TEOPETHUECKHE BBIBOJBI, C APYTroil — OHA SIBIISAETCS
NPEensTCTBUEM, KOTJla HaJ0 OCYUIECTBUTh MEPEeXoJ  OT  aOCTPAKTHBIX
TEOPETUUYECKUX CUCTEM K MOJTYYEHHUIO 33JaHHBIX IPEIMETOM PE3yJIbTATOB.

B cuctemMHBIX Hccnea0BaHus BBIACISIOT TPU aCIEeKTa:

- pa3paboTKa TEOPETUUECKUX OCHOB CUCTEMHOTI'0 MOIX0/14;

- TIOCTPOEHHUE aJIEKBATHOI'O CHCTEMHOMY IOJXOAY HCCIIEI0BATEIbCKOTO
anmnaparta (popmanbHas cepa);

- MPUJIOKEHUE CUCTEMHBIX UJIeH U METO10B (MpUKIaaHas chepa).

CylIecTBYIOT «MSTKasi CHCTEMHas METOJOJIOTUS» U «KECTKash CHUCTEMHas
METOI0JIOTUS.

OOmass cxema «MATKOH CHCTEMHOW METOMOJIOTHH» BKIIIOUAET CEeMb
OCHOBHBIX CTaJuH MpoLecca:

1. Oco3Hanue HaIUYHs TPOOJIEMHOW CUTYaIlMH M aKKyMYJISIHS BO3MOYKHO
0osee MoJIHOM MH(OPMAILIMH, XapaKTEPU3YIOIIEH 3Ty CUTYaLHUIO.

2. @ukcanus NpoOJIeMHON CUTYAIIMU B BUJE HEKOTOPOTO OMHCAHMUSI.

3. BrIpaboTka «OCHOBHBIX OIPEACIICHUI» COOTBETCTBYIOIICH CHCTEMBI,
oTpaxaroiiei 3aQuKCUPOBAHHYIO TPOOIEMHYIO CUTYAIIHIO.

4. Co3maHue ¥ TECTHPOBAHUE KOHIIETITYaIbHBIX MOJIEIICH, HapaBJICHHBIX HA
oIpeseNieHue CocoO0B MOJHOTO WM YaCTUYHOTO pa3pelieHrs paccMaTpuBaeMon
POOJIEMBI.

5. CpaBHEHHE U COTIOCTABJICHHUE PE3YIHTaTOB MOJCIMPOBAHUS C OMIMCAHUEM
POOJIEMHOM CUTYaITUH.

6. OmpeneneHue Ha OCHOBE IMPOBEICHHOTO Ha TMPEABIAYIIEM JTare
COTIOCTABJICHUS KOMIUIEKCAa OCYIIECTBUMBIX U JKENaTeNbHBIX HM3MEHEHUH B
VMCXOJHOU CUTYalWH.

7. JleiictBuss cyOBbeKTa MO MPAKTUUYECKOMY OCYIIECTBICHHUIO ATHUX

N3MEHEHWH.



AJIEKBaTHOE «OCHOBHOE OMPENICIICHHE» CHUCTEMBI JIOJHXKHO BKJIOYATh, KaK
MUHHUMYM, II€CTh 3J€MEHTOB, oOo3HauaeMbix cumMBojioMm CATWOE (puc. 3).
[leHTpanbHBIM 3JIEMEHTOM sBIIsieTcs mpoliecc Tpancopmanuu (T), mocpencTsom
KOTOPOTO 3aJJaHHBIC UCXOJHBIC yCIOBUS MPEoOpa3yroTcs B 3aJaHHBIA Pe3yJbTar.
Cnenyromumii snmemeHt — Biazgenen cucrembl (O). BHyTpu camoil cuctembl
BBIACISIOT JAeHCTBytomme Juna (A), OCYHIECTBISIONME OCHOBHBIE BHUJIbI
JEATEeIIbHOCTH TAHHOW CUCTEMBI. BHYTpHU U BHE CUCTEMBI HAXOSITCS BHYTPEHHHE U
BHemHUe notpedutenu (C) cucteMbl, Ha KOTOPBIX OCYIIIECTBIIIEMasi CUCTEMON U B
CUCTEME JIeATEIIbHOCTh OKa3bIBaeT BAMSHUE. [ISATHIM 3€MEHT — OrpaHUYEHHUS CO
CTOpPOHBI OKpyxaromien cpensl — E. IllecTol sn€MEHT — 3TO KOHIENTYyaJbHbIE
paMK{,  TO3WLHUM,  TPEANOCBUIKH,  KOTOpbIE  JICIAI0T  OCMBICICHHBIMU

BBIpa6 ATbIBACMbBIC «OCHOBHBLIC OIIPCACIICHUS.

Crpyxaowas cpega (E) Erewnne norpeterme m
(]

FonpenTyansHee pamis W)

ME L, JETR

e |:JE'L:| BHyTpeHHIE
moTpednTenn (C)
Bagmene
1 (0] Vexoppe Tlpouece Tparcdopmanem (T Pesym
VCIOBHA . mET
Enyrperme e fiere yrow,
Mo TpetHTET e mHuE (A
" (L]
Kompprnmyaneuee  pamxm (W)
Erewnne Oxpymanw a1 cpega (E)

noTpetuEm (C)

PucyHok 3 — Dy1leMEHTBI «OCHOBHOTO ONPEAEICHUS CUCTEMBI

B ocHOBE «KECTKOM CHCTEMHOM METONOJIOTUMY» JIEKHUT ONPEICIICHUE
AIbTEPHATUBHBIX CIIOCOOOB JOCTIKECHUSI 3aJaHHON 1€ U BHIOOP abTEPHATHUBHI,
YAOBJIETBOPSIONICH 3aJaHHBIM KpuTepusiM. [l 3TOro cos3gaercsi MOJAEIb,

IMMO3BOJAIOIIAA rCHCPHUPOBATL U CPABHUBATDH PA3JIMIHBIC AJIbTCPHATUBLI.



OcHoBaHHasE OCOOCHHOCTh W OTJIMUHUE «MSATKOTO CHCTEMHOTO TIIOX0Ja»
COCTOUT B TOM, YTO OH BKJIIOYAaeT a3y CpaBHEHHUsI, COMOCTABJICHUS MOJCICH C
OTNIMCAaHUEM MCXOJIHOU MPOOJIEMHOM CUTYyaIUH.

Crnennduka CHUCTEMHOTO WCCICIOBAHUS OMPEICISIETCS BBIIBIKCHUEM
HOBBIX NPHUHLHUIIOB MOJAX0Ja K OOBEKTYy M3yueHus. B camom o0imiem Buie 3TOT
MOJIXO/I BBIPAXKAETCS B CTPEMJICHUU IMOCTPOUTH LIETOCTHYIO KapTUHY OOBEKTa U
XapaKTEPHU3YETCs CICTYIONTUMU TOJIOKECHUSIMU:

- TIPU MCCIIEJOBAaHUU OOBEKTA KaK CUCTEMBbl OMTUCAHUE 3JIEMEHTOB HE HOCUT
CaMOJIOBJICIOIIETO XapaKTepa, MOCKOJbKY AJIEMEHT OIUCHIBACTCA C Y4ETOM €ro
MecTa B IEJIOM;

- OJIMH W TOT K€ MaTepHaJl BBICTYIIAeT B CHCTEMHOM HCCIICJOBAaHUU Kak
obnagaronuii  OTHOBPEMEHHO PAa3HBIMH  XapaKTEPUCTUKAMH, TapaMeTpaMu,
GYHKUUSIMH U J1a)Ke pa3IMYHbIMU IPUHIMIAMU CTpoeHUsl. OHUM U3 MPOSIBICHUIN
ATOTO SABJISAETCS UEPAPXUIHOCTH CTPOCHHS CUCTEMBI;

-MCCIIEJIOBAHUE CHUCTEMbl HEOTACIMMO OT WCCIICIOBAaHUS YCJIOBUH €¢
(GYyHKIHOHUPOBAHUS;

- cnenupUYECKON IS CHCTEMHOTO TMOJXOJa SBIAETCS Mmpodiiema
MTOPOXKICHUS CBOWMCTB IIEJIOTO M3 CBOMCTB 3JICMEHTOB, U HA00OPOT, MOPOKICHUS
CBOMCTB 2JIEMEHTOB M3 XapaKTEPUCTHK IICJIOTO;

- UCTOYHUK MPeoOpa3oBaHUs CHCTEMbl WK €€ (YHKIIUN JIKUT OOBIYHO B
caMOW CHCTEeMe, IIOCKOJIbKY JTO CBSI3aHO C I€JeCO00pa3HbIM XapaKTepoM
GYHKIIMOHUPOBAHUS CUCTEM.

CymiecTBeHHas yepTa IEJIOTO psifa CUCTEMHBIX OOBEKTOB COCTOUT B TOM,
YTO OHM SIBJISIFOTCS HE MPOCTO CUCTEMaMH, a CAMOOPTaHU3YIOIMUMHUCS CHCTEMaMH.
C »oTuM cBsizZaHa ® Jpyras OCOOCHHOCTb, MPHUCYIIAasi MHOTUM CHCTEMHBIM
WCCJICIOBAHMUSIM: HAJIMYUE Y CHUCTEMBbI HEKOTOPOTO MHOKECTBA WHIIMBHIYaIbHBIX
XapaKTEPUCTHK.

Kamezopuanvhoiti annapam CUCTEMHOTO TIOIXOJa TPENCTaBIsAeT cOOOM
COBOKYIHOCTh KaTETOPHM, KOTOpBIe oOTpaxkaroT cucreMy. OH oTiMyYaeTcs

3HAUYMTEJIBbHBEIM OorarcTBoM. Bmecre ¢ Tem cIeayer OTMCTHUTb, YTO KaTCropuun



CHUCTEMHOTO TMOAXOJa €IIe HEe YCTOSUINCh, TOCKOJBKY CHUCTEMHBIM TOJIXO]
JIOBOJILHO OBICTPO pa3BUBAETCS, a KaTErOpHUaJbHOE €r0 OCMBICICHHE TpedyeT
BPEMEHU, MHOTOKPATHOTO YHOTpPEOJIEHUS] KATeropuil, MOCTOSSTHHOTO YTOYHEHUS.
Kareropum HaxomsTcs B TOCTOSHHOM pa3BuTHH. CKa3blBaeTCcs M TO, YTO
HEKOTOpbIE M3 HUX HE BBIXOJAT HA YPOBEHb OCMBICIECHUS (ustocopueit u oouen
TEOpHUEH CHUCTEM, OCTAIOTCS IMOJ NATPOHAXEM OTACNIbHBIX HayK, Halpumep,
COITMOJIOTUH WJTU TICUXOJIOTHH.

basucnvie xamezopuu BBICTYNAKOT OCHOBOW U OINPEAECICHUS CHUCTEMBI.
Ompenenssi CUCTEMY, MBI BCEI/Ia TOJLICKUBAEM TOYKY OIOPHI B BUJIE 0a30BOTO
TIOHSTHSL.

Ilenoe — dopma cyliecTBOBaHUSI CHUCTEMbl B CTPOTrO OIpPEACICHHOM
KauecTBE, BBIPAXKAIONIEM €€ HE3aBHUCHUMOCTh OT Jpyrux cucteM. llemoe — 310
BCEr/a 3aBEpUICHHOE, COCTOSIIEEe U3 OPraHUYHO B3aUMOCBS3aHHBIX MEXAY COOOM
yacreu.

Llenocmnocms — CBOWCTBO OJIHOKQUECTBEHHOCTH CHCTEMBI Kak IIeJIOTo,
KOTOPYIO BBIP@KAIOT DJJIEMEHTHI B WX pEaJbHOM B3aUMOJICHCTBHHM, —OCHOBA
CTaOMJIBHOCTHU, TTIOCTOSTHCTBA CHCTEMBI.

Mmuoowcecmeo — HaOOP, COBOKYMHOCTh, COOpaHHE KaKUX-THMOO OOBEKTOB,
o0JIalaronMx OOIIMM JJISI BCEX XapaKTepHBIM CBOMCTBOM. JTO TIOHSITHE HE
SBJIICTCSI JIOTUYECKUM, a JIUIb TOSICHSIONIUM, TMOCKOJBKY 371eCh HET POJJOBOTO
MOHATHS, B KOTOPOE JTAHHOE MTOHATHE MOTJIO ObI BOMTH.

Ho camo moHSITHE «MHOXECTBO» BBICTYMAaeT HMMEHHO POJOBBIM. ITa
HEYETKOCTh MPEJONPEEIIET HEUETKOCTh TEOPUHU CHCTEM, KOTOpasi Oa3upyeTcsi Ha
HECTPOTHUX IMOHSATHUSX.

Co6okynnocms — COYETaHUE, COETUHEHHE, OOLIUI UTOT Yero-HUOY Ib.

Opeanuzayus — TPENCTaBISETCS B KAauyeCTBE CBOICTBA MaTepUaIbHBIX H
aOCTpakTHBIX OOBEKTOB OOHApPYKMBaTh B3aMMO3aBHCHUMOE IOBEJCHUE 4YacTed B
paMKax IeJIoro.

Kameeopuu, Komopble 0arom NOHUMAHUE CUCTEMb.



Cucmema — COBOKYITHOCTH DJI€MEHTOB, HAaXOISIIMXCS BO B3aMMHBIX
OTHOIICHUAX M CBS3AX CO CPEeAOH, OOpa3yIoUIUX OIMpPEeNeeHHYIO LEI0CTHOCTD,
eIMHCTBO.

Iloocucmema — IIEMEHT CUCTEMBI, KOTOPBIN TPU TOAPOOHOM PAaCCMOTPEHHUH
okas3piBaeTcsi cucrteMoil. Jlrobas cucTemMa COCTOMT W3 HECKOJBbKHX YpOBHEH
HOJICHICTEM.

Haocucmema — Oonee o0miasi cuctema, KOTOpas BKIIOYAeT B ceOs
HOJICICTEMBI.

Cucmema-yHugepcym — TIPEACTaBIsAET COO0M OOBbEIMHEHUE CHCTEMBI U €€
CpEIBl.

Ilycmas cucmema — niepecedeHne CUCTEMbI U CPEJIbl, CUCTEMAa HE COACPIKUT
HU OJTHOTO JJIEMEHTA.

Bcnomocamenvhbie kame2opuu cUcCmemMHo20 n00X00d: SIEMEHT, CBOWCTBO,
CBSI3b, CTPYKTypa, TomeocTa3, (yHKuus, (QyHKIMOHUpOBAHHE, WHTErpaIus,
UHTETpaIbHbIN 3D PeKT, afanTUBHOCTD U Jp.

Haubonee sadicnvle kamezopuu, onpeoensioujue CmpoeHue CUCHeMmbl.

Onemenm — Jjajnee He pas3joXuMmas €AMHMLA MpH JaHHOM crocobe
pacwieHeHus. CBs3u MEXIy dJIEMEHTAMU BEAYT K TOSBICHHUIO B LIEJIOCTHOM
CHCTEME HOBBIX CBOHCTB (SMEP/UKEHTHOCTH), HE MPHUCYIIUX »HIIEMEHTaM B
OTIENBFHOCTH. B cuiy 3TOro mOAMHOXKECTBa DIIEMEHTOB CHCTEMBI MOTYT
paccMaTpUBaThCS KakK IOJCUCTEMbI (KOMIIOHEHTBI), YTO 3aBUCHUT OT IIeJeil
MCCIICIOBAHUSL.

Ces3p — B3aUMHOE OTpaHUYEHHE Ha TOBEJCHHE OOBEKTOB, CO3JAIOLIee
OTpaHUYCHHUE HA TIOBEJICHHE OOBEKTOB U 3aBUCUMOCTH MEXTy HUMH.

Ilpamas c6sa36 — HEMOCPENCTBEHHOE BO3JIECHCTBHE OOBEKTOB OJHOTO Ha
JIpYTOH.

ObpamHuas cés3b — BO3IEUCTBHUE PE3yJIbTaTOB (DYHKIIMOHUPOBAHUS CUCTEMbI
Ha XapakTep 3TOro GyHKIHOHHUPOBAHUS.

Ommuowienue — pa3NuYue WU TOXKIECTBO BeIIed B OJHOM MHOXKECTBE,

TOXKACCTBCHHBIX B IPYI'OM MHOXKCCTBC.



Cmpykmypa — YHNOPSAOYEHHOCTh OTHOIICHHM, CBS3BIBAIOIINX JJIEMEHTHI
CHUCTEMBI U 00ECTICUMBAIONIUX €€ PaBHOBECHE, CIIOCOO OpraHU3alliy CUCTEMbI, THII
CBsI3EH.

Opeanuzayus — HE TOJIBKO KaK CBOWMCTBO BCEro CYIIEro, a U HEKOTOpas
YHOPSIIOUEHHOCTh COJICPKAHUSI.

Cucmemoobpasyrowuti oakmop — NpU3HaK, KOTOPHIA 00bEAUHSAET 0OBEKTHI
B CUCTEMY.

Kamezopuu, xapaxmepu3syrowue ceoticmea cucmemol.

Ceoticmeo — BXOKJICHUE BEIIH, 2JIEMEHTa B HEKOTOPBIN Kjlacc BEIIEH, Koraa
HE 00pa3yeTcst HOBBIM TpeaMeT. Tak, ObITh KpaCHBIM O3HA4aeT BXOJUTH B KJIacc
KPaCHBIX BEIIICH, BXOXKEHUE MPU 3TOM HE 00pa3yeT mpeamera.

Ilenv cucmemvl — TPENNOYTHTEIILHOE JiIi HEE COCTOSHUE; OOBIYHO
BBIpaXkaloT B Buje MeneBod ¢yHkiuu. CucTemMa HCHOJB3YyeT, KaK MpaBuio,
HECKOJIBKO I1eJIeH, 00pa3yIoIINX HEPAPXUIO.

Omepodicenmuocms — HE CBOJUMOCTh CHCTEMBI K CBOMCTBAM DJIECMEHTOB
CHCTEMBEL.

Tomeocmas (rped. homeo — momoOHBIM + stasiS — HEMOJABHIKHOCTH) —
NMOHSATUE OBLIO BIEpPBbIE BBEACHO Ouojorom KoHHOHOM st 0003HAYEHUS
(bU3UOIOTHYECKUX MPOLIECCOB, TMOMJCPKUBAIOIIUX CYIIECTBEHHBIE COCTOSIHUS
opraHusMa (J1aBJieHHe KpOBH, TeMriepatypa). Hapyiienrne romeocrasa mpuBOIUT K
JNECTPYKIIUM, O0JIe3HAM oOpraHuszma. ['omeocTas — JUHAMHYECKOE pPABHOBECHUE
CHCTEMBI.

Ilpocmoma — CBOWCTBO MHOXECTBA, KOTOPOE BBICTYNAeT B APYrom
MHOJKECTBE KaK AJICMECHT.

Cnoocnocms — CBOMCTBO 3JIEMEHTA, KOTOPBI MpPEACTaeT B JAPYroM
MHOKECTBE KaK MHOXXECTBO.

3axpvimocms — NOIHAS U30JIMPOBAHHOCTH CUCTEMBI OT OKPYIKAOIIEH Cpeibl
U KECTKas JCTCPMUHUPOBAHHOCTH MOBEACHUS YJIEMECHTOB.

Omkpvimocms — OTCYTCTBUE TOJIHOW HM30JMPOBAHHOCTH OT OKPYXKaIOIICH

CpCAbl U HAJTNYHC CTCIICHEH CBO6OI[I>I B IMIOBCACHHNH JJICMCHTOB.



Oumponusi — KOJIMYECTBEHHAs MEpa HEOINPEAEICHHOCTH HEKOTOPOM
BBIJICJIEHHON COBOKYITHOCTH XapaKTEPUCTUK CUCTEMBI.

Hezosnmponus — Benu4unHa, oOpaTHas SHTPOIIUH.

Kamezopuu, xapakmepu3zyowue cocmosinue cucmembl:

Cocmosnue cucmembt — MHOMXECTBO OJHOBPEMEHHO CYIIECTBYIOIINX
CBOICTB 00bEKTA UJIU CUCTEMBI.

Ilpoyecc — n3MEHEHNE COCTOSIHUS.

Opeanusayuss —  YHOPSJAOYEHHOCTb CHCTEMBI B COOTBETCTBUU  C
CUCTEMOOOPa3yIOIINM (PAKTOPOM.

Xaoc — COCTOSHHE HEYNOPAJOYEHHOCTH, ONPEACIAIONIEe HE TOJIBKO
pa3pylLIeHHE, HO POXKICHUE CUCTEM.

Ilepexoonoe cocmosinue — COCTOSIHHE CUCTEMbI, HaXOJSIIEHCs B IIpoLiecce,
Ha UHTEPBAJIE MEXKIY IBYMs COCTOSTHUSMU.

KonTposbHbIE BOIPOCHI
. Urto mpencraBisieT co60i CUCTEMHBIN MOAX0A?
. Kak B cucTeMHOM NOIX01€ pacCMaTPUBAIOTCS 3JIEMEHTBI CHCTEMBI?
. [lepeunciure npenMynecTsa CUCTEMHOIO MOAX0AA.
. PackpoiiTe OCHOBHBIE IPUHIIUIIBI CHCTEMHOI'O ITOAXO0AA.
. IlepeuncinTe 1 ONMMIINATE ITANBl CHCTEMHOIO ITOAXOAA.
. UTo paccMaTpuBaeT HayKa «CUCTEMOJIOTHS?
. HazoBuTe 11esb co31aHus CHCTEMOTEXHUKHU.

. Kakue 3a1aum pemaeT cnenuanuct CHCTEMOTEXHUK?
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. YUto sBisieTcs 00bEKTOM CUCTEMHOI'O aHajau3a?

Jlexknust 7
Tema 7. Cucmemnocmsb. Mupoeo3z3penueckuii acnekm cucmemHocmu
OcHogHbie 8onpocol
1. MupoBo33peHUEeCKUI TapaurMbl CACTEMHOCTH
2. OueBugHBIE W  00s3aTeNbHBIE TPHU3HAKH  CUCTEMHOCTH. OrleHKH

CHCTCMHOCTH.



3. CucTeMHOCTh, MOHOTIONIN3M U (DYHKIIMOHATBHOCTb.

4. CUCTEMHOCTh TEXHUYECKUX cUCTEM. CUCTEMHOCTb U AITOPUTMUYHOCT.

5. YpoBHU CHCTEMHOCTH TMPAaKTUYECKOW JeATEIbHOCTH. MexaHuzaimus,
aBTOMaTH3allUs U KNOEpHETHKA.

6. Komnonentst AUC. O6paTHas CBsI3b.

[lo oOTHOWIEHWI0O K CHUCTEMHOMY TIOJAXOJY MOKHO BBIJIEIUTH JBE
MHPOBO33pEHYECKHE  Mapagurmel. [lepBas mNpu3HAET CHUCTEMHOCTh  Kak
OOBEKTHUBHOE CBOMCTBO BCEr0 CYIIETO, KaK BAXKHEHIIYIO XapaKTePUCTUKY
matepuu. CeroaHs crienuaibHble HAYKU YOSIUTEIBHO JTOKA3bIBAIOT CUCTEMHOCTD
MO3HAaBaeMbIX MMM yacTe MmMupa. BceneHHasi mpejcTaeT mepea HaMHU CHUCTEMOMU
cuctreM. KoHeyHO, TOHSTHE «CUCTEMa» TMOAYEPKUBACT OTPAHUUYEHHOCTb,
KOHEeUHOCTh Bcenennoit. U, omupasicb Ha meTau3nueckoe MBIIIJICHUE, MOYXKHO
IIPUUTH K BBIBOAY, YTO, IIOCKOJIbKY BceneHHas — 3T0 «cucrteMa», TO OHAa UMEET
rpaHuily, T.. KOHe4Ha. Ho ¢ nuamekTuueckol TOYKM 3peHHsl Kak Obl HU
MPEACTaBIATh cebe caMyro OOJBIIYIO U3 CHUCTEM, OHA Bcerjaa OyJeT 3JeMEHTOM
Ipyroii, Oosiee OOIMIMPHONW CHUCTEMBI. JTO CHPAaBEMJIMBO U B OOpaTHOM
HaIpaBJeHUH, T.¢. BcenenHnas 6eckoHeYHa HE TOJbKO «BIIMPHY», HO U «BIIIyOb).

OTtcrola BO3HMKAET BTOpas Mapagurma, COrIacCHO KOTOPOM CHUCTEMHOCTb
npeacTaBiser co00i He CBOWCTBO MaTepUU, a CBOMCTBO MO3HAIOIIETO CYOBEKTA.
OTa mapaaurma TOBOPUT O TOM, YTO MHP €CTh TaKOW, KaKOM OH €CTh, a
CUCTEMHOCTh TMPEACTABISICT COOON JHUIh CMOcO0 €ro BUACHHS W TO3HAHUS.
OOBbsIBJICHHE BCErO CYyIIETO CHUCTEMaMHU OTHIOAb HE O3HAYAET, YTO OTHU OOBEKTHI
MPECTaBIAIOTCA cucTeMaMu. Hampumep, Kydya mecka WIM KamMHEW ¢ OOJbIIUM
TPYJIOM MOXET OBbITh Ha3BaHa cucTeMoW. Jljg Toro droObl JOKa3aTh WX
CUCTEMHOCTh, MBI BBIHYXKJIGHbl HMCKAaTh OCHOBAaHHME WJIH CHUCTEMOOOPa3yrOUIUi
daktop. Takum o00pa3oMm, CHCTEMHOCTh — JTO HEKOTOpas I[O3HaBaTeIbHas
npoueaypa. Kpome Toro, B HeMaJloll CTENEHHM COMHEHUSIM B CUCTEMHOCTH MHpa
CIIOCOOCTBYET TaKO€ SABJICHHE, KAK XaoC, a TAK)Ke MEPEXOJIHbIE COCTOSHMS, KOTIa

HAPYIIAETCsl CUCTEMHAs ONPEIeIEHHOCTh OOBEKTOB.



CHUCTEMHOCTh  TPEACTABISIETCSI W CBOMCTBOM  BCEro  CylIero, u
MO3HABATEIILHONH  CIOCOOHOCTBHIO  YENIOBEKAa,  KOTOPBIH B CHUCTEMHBIX
IIPEJCTABJICHUAX BCErda peanu3yeT CBOM HHTEpechl. Hampumep, crtpoutens,
paccmarpuBas Kydy KaMHEH, MOXET «yBHJAETb» JBAa BHJA CHCTEM: Kyda
MPEACTABISIET COOOM Kydy CTPOUTEIBHOTO MycOpa WM Kydy CTPOHUTEIIBHOIO
Marepuana, T.€., B 3aBUCHUMOCTH OT HHTEPECOB OJHO U TO XKE SBJICHUE
MPEACTABIAETCA ABYMS IPUHLIUNUAIBHO Pa3HBIMU CUCTEMaMHMU.

Jlo cux mop MMEroUMecs B paclopsKEHUU HAyKU (PaKThl CBUIECTEIbCTBYIOT
O CHCTEMHOM opraHuszanuu marepud. Ho Bmecte ¢ Tem Hayka JOKa3bIBaeT
OTHOCHUTEJILHOCTh 3TOT0 CBOMCTBA, Pa3IUYHYI0 €r0 MHTEHCUBHOCTh. CHCTEMHOCTh
MPEJICTABISCTCS PA3BUBAIOIICHUCS XapaKTEepUCTUKONM marepur. OIMH U TOT Ke
O0OBEKT BXOJIUT B pa3JIMYHBIE CHUCTEMbI, HO B OJIHUX OH OPTaHHWYCH, KOTJa
CUCTEMHOCTh BBIPAQXEHA MAaKCUMAJIbHO, B APYrux HeT. M cucreMHOCTH 371ech
HOCHUT CYMMATHUBHBINA XapakKTep.

CucTeMHOCTh Kak BceoOIllee CBOMCTBO MAaTEpUM MPOSBISETCS 4Yepes
CIEAYIOLINE COCTABIISIOIINE!

- CUCTEMHOCTb NPAKTHYECKON ESATEIbHOCTH;

- CUCTEMHOCTb MTO3HABATEIIbHOU JIEATEILHOCTH;

- CUCTEMHOCTb Cpe/ibl, OKpYyXkarolle yenoBeka (puc. 4).

]_[CJ'IBHEHPEIEHCHHDCTL JEATENEHOCTH

CHCTEMHOCTE ANTOPHTMHYHOCTE JEATENLHOCTH
MPaKTHYECKOE CHCTEMHOCTE PE3YILTATOB
JIEATENEHOCTH JEATENEHOCTH

CHCTEMHOCTE MBIIIICHHA

CHCTEMHOCTE KaK

CHCTEMHOCTE CHCTEMHOCTR npouecca Mo3sHanHuA
Bceobiee MO3IHABATEMBHOH —m— (ﬂHﬂ.TIH3 H CHHTE3, THAIICKTHEA KaK
CROHCTEO MATCPHH JACATENBHOCTH METCIII]

CHCTEMHOCTE PE3YNLTATOB MO3HAHHA

\
_.f'-
|' CHCTEMHOCTD EcTecTBeHHAA CHCTEMHOCTS MPHPOMEI
Cpeael, — CHCTEMHOCTE YEI0BEUECKOTO
OKPYHAUIEH obmecTra
HYEIOBEKA

CHCTEMHOCTE B3aHMOCHCTBHA

YEIOBEKA CO Cpenoii
%




Pucynok 4 — CucTeMHOCTH KaK BceoOlee CBOCTBO MaTepuu

OueBuaHbIe U 00A3aTENbHBIC TPU3HAKA CUCTEMHOCTH:

- CTPYKTYpPUPOBAHHOCTh CUCTEMBI,

- B3aMMOCBS3aHHOCTh COCTaBIIAIONINX €€ YacTel,

- MOJAYMHEHHOCTh OPTaHU3AlMU BCEH CUCTEMBI OINPEACTICHHON LEIH.

[1Io OTHOIIEHHIO K YEIOBEYECKOM JAESITeNIbHOCTU 3TH MPU3HAKU OYEBUJIHBI.
Bcesikoe 0CO3HaHHOE NEUCTBHE NPECIEenyeT OIPENeNICeHHYI Lenb. Bo BeskoM
JEHUCTBUM JOCTATOYHO MPOCTO YBUJETh €r0 COCTaBHbIE YacTd, Oojiee MENKHE
nevctBusd. Ilpu 3ToM Jerko yOeauThCs, YTO 3TU COCTABHBIE YacCTH JOJIKHBI
BHITIOJIHATHCSI HE B MPOU3BOJLHOM TOPSAKE, a B  ONPEACICHHOW WX
MOCJIEIOBATEIBLHOCTH (AATOPUTM). DTO U €CTh OINpEACIICHHAs, TOAYUHEHHAS 1IeJIU
B3aMMOCBSI3aHHOCTh COCTaBHBIX YacCTe, KOTOpas ® SBISETCS TMPU3HAKOM
cucTeMHOCTH. ClenyeT OTMETHUT:

BO-TIEPBBIX, BCAKAS JACSITEIBHOCTh aJITOPUTMUYHA;

BO-BTOPBIX, HE BCEI/Ia aJITOPUTM peajbHOU JIEATEIbHOCTH OCO3HAETCSA — P
MIPOIIECCOB YEJIOBEK BBIMOJIHACT HHTYUTUBHO (IIPU3HAK MPOdeCCHOHAIN3MA);

B-TPETBbUX, B CIy4yae HEYAOBIECTBOPEHHOCTHU PE3YyJIbTaTOM JACSITEIbHOCTH
BO3MOXKHYIO IPUYMHY HEY/Iauu CJIeIyeT UCKAaTh B HECOBEPIIICHCTBE aITOPUTMA.

CHCTEeMHBIMH SIBIISIFOTCS TAK)KE PE3YJIbTaThl MPAKTHYECKON IeITeIbHOCTH. B
HACTOSIIIIEE BpeMsl MPaKTHKAa CTaBUT 3ajady CO3JaHUS HOBBIX OOBEKTOB C
HEKOTOPBHIMU ONTHUMAJIbHBIMUA CBOMCTBaMu. llenm, KoOTOpble CTaBATCA Tepen
pa3paboTunkamMu, TakuM oOpa3oM, SBIAIOTCA Oojee riao0ambHBIMM U OoJee
CJIO’KHBIMH.

CucrtemMHbIM  SBIAETCS  caMO  MBIIUICHWE.  YCOEHNIHOE  PEIICHUE
MOCTaBJICHHOW 3a/adyd 3aBUCUT OT TOr0, HACKOJbKO CHUCTEMHO MOJAXOJIUT
CHEIUANIKCT K €€ aHan3y. Heymaun B pereHun Tex uiu HHBIX TPOoOIeM CBS3aHbI C
OTXOJJOM OT CHCTEMHOCTH, C WTHOPUPOBAaHMEM YacTH CYIIECTBEHHBIX

B3aMMOCBSI3€ KOMIIOHEHTOB CHCTEMBI. PaspelieHue BO3HUKIIECH TPOOIEMbI



OCYILIECTBJISIETCA IMyTeM I[epexojJa Ha HOBbI, Oo0Jee BBICOKUU YyPOBEHb
CUCTEMHOCTH (CHCTEMHOCTb — IPOLIECC).

Bue okpyxatoiieit cpepl to0as cuctemMa — HUUTO, TaK Kak BCE €€ KauecTBa
Y CBOMCTBA ONPENEISIOTCS U MPOSBIIIOTCS TOJBKO B OKpyXkarowei cpene. OJTHaKo
Jla)K€ HAJIMYKME CPEeAbl HE TapaHTUPYET HAM HaJW4yue CUCTEMHBIX CBOWMCTB. OJTO
BCEr0 JIMIIb BHEIIHWE YCJIOBHUS, CIOCOOCTBYIOIIME BO3HUKHOBEHHUIO U
CYLIECTBOBAHUIO CHCTEMbI. TakuM 00pa3oM, CHCTEMHOCTb — 3TO CpaBHUTEJIbHAs
XapaKTepUCTUKA YHHUKAJIbHOW CTPYKTYphI, (QYHKIMOHUPYIOUIEH BO BHEIIHEH
cpene.

NubpiMU ci0BaMu, CUCTEMHOCTh — 3TO HE BHYTPEHHEE CBOWMCTBO, a4 BHEIIHSS
XapaKkTepUCTUKA CTPYKTypbl. OHa MpOSBIAETCS B CBOEH YHUKAIBHOCTH TOJBKO
yepes3 B3aUMOOTHOIIEHUS C OKPYXKaroIllen cpeiod. BHe TaknxX B3aMMOOTHOLICHHUI
CHUCTEMHOCTB Cpa3y TEPSET CBOIO YHUKAJIBHOCTh U, CIEA0BATEIbHO, CBOE 3HAUEHNE
B OKPYXAIOIIEH Cpeie.

B TakoM ompeneneHuu yx’e HET MECTa MOHATHIO «IJIEMEHT CHUCTEMbD), TaK
KaK CHUCTEMHOCTb 3/IEChb — 3TO HE OOBEKT, a €ro KaueCTBEHHAsl XapaKTEepPUCTHKA.
OHa nposBISIETCS B pe3yJIbTaTe B3aUMOJEHCTBUS CUCTEMBI C OKPYXAIOIIEH cpeaon
U XapaKTepU3yeT CPaBHUTENbHYIO 3()(PEKTUBHOCTh (PYHKIIMOHUPOBAHUS B ITOU
cpeae. MoKHO J1axke cKas3aTh CIEAYIOUIEE: CUCTEMHOCTb CTPYKTYPBI HNPOSABISETCS
TOJBKO B CPABHEHHUH C COMOCTABUMBIMU (aHAJIOTUYHBIMHU) CTPYKTYpaMH B €IMHOU
CHUCTEME OTCUETA, KAUECTBEHHO OTCTAIOIIMMU OT HEE B PA3BUTHUMU.

[TapagokcanbHBIN BBIBOJ — CUICTEMHOCTh CaMa Mo cebe He CYIIECTBYET. ITO
MPOSIBIISIETCS. B JCHCTBUTEIBLHOCTH TaK, YTO aTOMBI, C(HOPMHUPOBABIIHUECS TMOCIE
Bosbiioro B3psiBa HA OCHOBE aTOMOB BOJIOpoAa (a Te, B CBOIO OYEpElb, — 33 CUET
BBICBOOOIMBIIICHCS SHEPTUN) HE SBISIOTCS CUCTEMAaMH B OTHOIICHHWH JIPYT APYTa.
OHu 001a1aI0T CBOWCTBAMHM YHUKAQJIBHOM CHUCTEMHOCTH TOJIbKO B OTHOILIEHUU
Xxaoca. AHAJOTMYHO: MOJEKYJIbl >KMBOrO BeIllecTBa 00JIaJal0T CBOMCTBaMHU
YHUKAJIbBHOM CUCTEMHOCTH TOJIBKO B OTHOILICHWM aTOMOB, HO HE€ B OTHOLUICHUH
apyr apyra. M tak panee, B MOJHOM COOTBETCTBUHU C IOHATHEM «POIO-BUIOBBIC

OTHOILIICHU).



B xauecTBe METOA0JOTHUECKOTr0 MOAX0a K aHAIMU3Y SIBJICHHUM U MPOIIECCOB
C TOYKHM 3pEHMs] MX CHCTEMHOCTH pa3BWICA AUaJCKTUUYeCKuil meton. MmeHHO
JATEKTUYECKUN METOJ paccMaTpuBaeT 00BEKT KaK KOMILJIEKC
B3aMMOJICHCTBYIOIIUX M B3aMMOCBSI3aHHBIX KOMIIOHEHTOB, Pa3BUBAIOIIUXCS BO
BPEMEHHU.

Kpumepuii cucmemHou VHUKATbHOCU c TOYKH 3peHUs
MaTepUATUCTUYECKON AMAIEKTUKU JUIIb OJUH — 3(PPEeKTUBHOCTh MOTPEOICHHUS,
aKKyMYyJIUPOBaHUSI M TpeoOpa3oBaHMsl BHEIIHEH SHEpruu (pecypcoB) WU
HKBUBAJICHTHI TaKkoi 3 PexTuBHOCTH (OpraHu3anus u HHGOpPMaIun).

DddexkTuBHOCTH MOIpa3yMeBaeT, ¢ OJJHOW CTOPOHBI, KAYECTBO MOTPEOICHUS
BHEITHUX PECypCOB, a C APYroil — BO3MOXXHOCTh CPAaBHEHUS C CYIIECTBYIOIIUMHU
WIM BO3MOXXHBIMH aHajoramMu. M 3TO COBEpIIEHHO €CTECTBEHHO, MOCKOJBKY U
OO01ast Teopusi CUCTEM M Hayaja TEPMOJANHAMUKHA OCHOBaHbI MIMEHHO HA aHAJIM3e
CPaBHHUTEIHHOTO pPeCcypcomnoTpebIeHs] CTPYKTYpHBIX 00pa3oBaHWN B MpoIiecce
pa3BUTHUS MaTEpUH.

U emie o1HO SIBJICHHE HEPA3PBIBHO CBSI3aHO C 3PPEKTUBHOCTHIO CUCTEMHOTO
(GYHKIIMOHUPOBaHUSI OOBEKTOB. DTO SBJICHUE — CPABHUTEIBHBIM MOHOMOJU3M HX
CYLIECTBOBAHUSI B OKpyxaromied cpeae. K coxaleHuto, B COBPEMEHHOMU
CUCTEMHOW TEOpUM H3y4yeHUI0 (EeHOMEHa MOHOIMOJHM3AIMN  CHCTEMHBIX
IPEUMYIIECTB HE yHAeJseTcs MOKa JIOJDKHOTO BHMMaHus. Bmecte ¢ Tem, UMEHHO
MOHOIIOJIU3M SIBJISIETCS TEM KPUTEPUEM, KOTOPBIN MO3BOJISECT ONPEISITUTh HATUIHE
CUCTEMHOM YHHUKAJIbHOCTH I10 BHEIIHUM IpU3HaKaM (YHKIIMOHUPOBAHUSA 00OBEKTA.

YTo U He YAUBUTENIbHO, MOCKOJbKY MOHOIOJBHOE MOJIOKEHHE O0OBEKTa B
OKpYy’Karomiei (OJHOPOJHOMN) cpefe SIBISIETCS CIEICTBUEM KauyeCTBEHHOTO POCTa
3(p(EKTUBHOCTH U COIMyTCTBYIOLIEH €My CPaBHUTEIbHON YHUKAIBHOCTU OOBEKTA.
OTcroa BBIBOJI: OCHOBHOM MPU3HAK CUCTEMHOCTH JIFOOOTO BHJA — CPAaBHUTEIHHBIN
MOHOIOJIM3M CHUCTEMBI B OKpYXAalollel cpeae W CBA3aHHOE C HUM
0e3aIbTEepHATUBHOE MOTPEOICHNE PECYPCOB BHEITHEHN CPEIbI.

Monononuzm CHUCTEMBI MOMET TMPOSBIATH IO TpeMm (BMECTe WIA B

OTJIEJIbHOCTH) OCHOBHBIM IMapaMeTpaM: OpraHU3alus, PECypchl win WHOpMaIus.



DTO TpU OCHOBHBIX BHJIa CUCTEMHOTO MOHOMOMU3Ma. OIHAKO B UTOTE€ MOHOIOJUS
BCE PaBHO CBEIETCSA K pecypcaMm. [7aBHOE 31€Ch — Ja)ke HE CBOMCTBA CaMoOW
CHCTEMBbI, a XapakTep €€ OTHOLICHUWW C BHEUIHEHM CPENOM W BHYTPECHHSSA
OpraHu3anys B CPABHEHUH C XapaKTEPUCTUKAMHU JIPYTUX OJHOPOIHBIX OOBEKTOB.

[TosTOMy: HET MOHONOJNIM3MA — HET U CUCTEMHOCTH. Kak TOJIBKO cucrema
yTPauMBaeT CBOE MOHOIIOJIBHOE ITOJIOKEHHE B OKPYKAIOUIEH Cpele, OHA TEpSeT
CBOK) YHUKAJIbHOCTh W ACCUMWIIUPYETCS C COOTBETCTBYIOLIEHW cpenou. Bun
CTAHOBUTCS pOAOM. BHE CHCTEMHOCTH OCTaeTCsi TONBKO (DYHKIIMOHAIBHOCTH. A
9TO yXK€ XapaKTepUCTUKAa HE OTACIBHOTO OO0BEKTa WM WX TPYIIbB, a
XapaKTepUCTHKA COOTBETCTBYIOIIEH Cpeibl (MUKPOCPEIbI).

CHUCTEMHOCTb MPOSBIISIETCS JIMIIB TaM, IJI€ CIIOHTAaHHO (JOPMUPYETCS] HOBBIN
BUJI, OOJAAIONNi YHUKATHHBIMA KAYECTBEHHO OTJIMYHBIMU XapaKTEPUCTHKAMHU.
[IopTOMY MOHSTHE «CUCTEMa» CTOJIb HEOJHO3HAYHO IPU €ro MPaKTUYECKOM
MIPUMCHCHUHU.

[Ipu Oosee TPHUCTAIHBHOM PACCMOTPEHUU TOJABISIONIEe OOJIBITHHCTBO
HaOJI0/IaeMBbIX HAaMU B pPEAIbHOM JEHCTBUTEIHHOCTH CTPYKTYp HE 001aaaroT
CUCTEMHON YHHKAJbHOCTHIO M SBISIOTCS (YHKIIMOHAIBHBIMU CTPYKTYpPaMHU.
Teopusi, onuchIBarolas UX MOBEJICHHE — (DYHKIIMOHAJIbHAS TEOpHs. AHAIU3 HX
MOBEJICHUS — PYHKIIMOHAJIHBINA aHAJIN3.

Omnpenenenre (QPyHKITMOHAIBHOCTH MOHO C(OPMYJIHPOBATH CIEAYIOIIUM
obOpazom:

(YHKIIMOHATBLHOCTh — 3TO CHOCOOHOCTh OOBEKTA BBIMOIHATH (DYHKIIHH,
00YCJIOBIICHHBIE €T0 BHYTPEHHEHW CTPYKTYpOH U YCIOBUSMHU BHEIIHEH CPEJIbI.

CrnenoBaresibHO, TOBOPSI O (DYHKIIMOHUPOBAHUHM OOOCOOJICHHBIX OOBEKTOB
(cTpyKTyp) HEOOXOAMMO pa3nuyaTh IBa BUAA SIBJICHUI:

(DYHKIIMOHATBLHOCTh — TOJpa3yMeBarollias Hajluyue DHAOTEHHBIX CBOMCTB,
JIETEPMUHUPOBAHHBIX BHYTPEHHUMU MapaMeTpaMu 000COOJICHHBIX CTPYKTYpP U HE
HECYIIHUX B ce0€ HUYETO CPAaBHUTEIILHO YHUKAJIHHOTO;

CUCTEeMHOCTh — TMOJpa3yMeBalolias HEJACTEPMUHUPOBAHHBIC CUCTEMOU

YHUKaIbHbIE  (PK30TCHHBIC)  XAPAaKTEPUCTHUKH, SBISIOMUECS  PE3yIbTaTOM



CIIOHTAaHHOM NEPECTPOMKU €€ CTPYKTYpbl B OTBET HA MEHSIOLIMECS YCIOBUSA
BHEIIHEW CPEJIbL.

QOYHKIMOHAIBHOCTh U CUCTEMHOCTh — 3TOTrO SIBIICHUS OJHOTO pPOJa, HO
paznu4HbIX BUAOB. [loaTOMY JF00asi cCHCTEMHOCTh (DYHKITMOHANIbHA, HO JAJIEKO HE
BCsKas (DYHKIIMOHAJIBHOCTh CUCTEMHA.

Bmecre ¢ TeM, BONpPEKM YCTOSBIIEMYCS MHEHUIO, TEXHOJOTHUYECKUE
JTOCTIKCHHSI  (CTaHKHA, AaBTOMOOWIHM, KOMIIBIOTEpHl W T.J0.) B JIAHHOU
UHTEPHpPETallUd HE MOTyT OBbITh MPHU3HAHBI CUCTEMAaMU. OJTO BCEro JIMIIb
ABTOHOMHBIC OT BHEITHEW Cpeabl MEXaHU3MBI, HE CIIOCOOHBIE K CAMOPA3BUTUIO U
BBITIOJIHSAIONINE HMHCTPYMEHTaIbHYIO (yHKIuioo. OHU 007a1af0T MHOTUMU
IPU3HAKaMU CHUCTEM, KPOME OJHOTO — MX HEJb3s OTHECTH K BUJaM U (popMam
CaMOOPraHU3YIOIIEHCS] MAaTEPHH.

Kaxnoe Hame oCO3HaHHOE JEHCTBUE MpecienyeT ueiab. B kaxaoMm
JNEUCTBUU JIETKO YBUJIETh €r0 COCTaBHBIE YAaCTU WM 0o0jiee MENIKHE JEHCTBHUS.
JlaHHBIE COCTaBHbBIEC YaCTH JIOJKHBI BBIIOJHATHCS HE B MPOU3BOIBHOM MOPSJIKE, a
B OIPEAECICHHON MOCIEI0BATENIBHOCTH. JTO M €CTh Ta camMas OIpeleeHHas,
MMOJYMHEHHAs TIOCTAaBJICHHOW LEJIM B3aMMOCBSI3aHHOCTh COCTaBHBIX YacCTEW,
KOTOpasi U ABJISIETCS MPU3HAKOM CHCTEMHOCTH.

JIpyroe = Ha3zBaHuME i1  TAKOTO  IOCTPOCHUS  NESITENBHOCTH  —
aneopummuynocms. llonstue "anmroputm" BO3HUKIO B MaTeéMaTUKE W O3HAYaslo
3aIaHHYIO0 TIOCJIEIOBATEIBLHOCTh ONEpalii HaJ MaTeMaTHYeCKUMU OOBEKTaMH,
MPUBOJIAILYI0O K UICKOMOMY pPE3yJbTaTy. 3aT€M MOSBUJIOCH OCO3HAHHUE TOTO, YTO
mobasi  mesSTeNnbHOCTh anroputMuyHa. Co BpeMeHEM Hadajlu TOBOPUTH 00
aNIrOpUTMAax MPUHSITHUS YIPABICHUECKUX PEIICHUM, 00yUeHHUs, UTPHI B IIaXMaThl, a
B IOCJIETHUE TOABl CEPhE3HO PadOTalOT HaJ AJIrOpUTMaMHU H300peTaTesbCcTBA U
MY3bIKaJTbHON KOMIO3UIMHU. [Ipy 3TOM HECKOIBKO TpaHC(HOPMHUPYETCS MOHATHE
"anroputMm". CoXxpaHsisi JIOTUYECKYIO NPUHYIUTEIBHOCTh MOCIEA0BATEIILHOCTH
JNEUCTBUN, MBI JOMYCKaeM, YTO B aJITOPUTME MOIYT MPUCYTCTBOBaTh W
HeopMau3yemble JEHCTBUS, BAXKHO JIMIIb, YTOOBI OHU YCIICIIHO BBIMOJHSIINUCH,

X0Tsd M HCOCO3HAHHO. HOI[&BJ'I?HOI]_ICC OOJILIIMHCTBO 3JIEMEHTOB TBOp‘—IGCKOﬁ



NEATEIBHOCTH, PEAM3YEMBIX YEIOBEKOM JIETKO M NPOCTO, HE 3aJyMBIBASICh, HA
CaMOM JeJe eCTb HEe 4YTO HHOE, KaK HEOCO3HaHHas aJIrOpuTMHUYECKas
NEATEIIBHOCTb.

W B MeHee TBOpPYECKOH yINpaBieHUYECKOHW paboTe CyIIECTBYIOT IMOKa HE
IOAJAIOLIMECS aJrOPUTMU3AaLMU MOMEHTBI. 11o3TOMY copepikalue ux aJaropuTMsl
ynpaBiaeHUs: O0003HAYalOT MEHEE KaTEerOPUYHBIM TMOHATUEM  «METOIUKN.
MeTtoauku, Kak MpaBUIIO, CYIIECTBYIOT B (hOpME PEKOMEHATENbHBIX TEKCTOB, B
KOTOPBIX COAEPKUTCA OOLIasi UAECOJIOTUS TOTO, YTO HEOOXOAUMO CIeNaTh, HO HE
BCEr/la YEeTKO OO0O3HAueHBbI IOCIIENIOBAaTEIbHOCTh JNEUCTBUNH W UX BHYTpPEHHEE
coziepkaHue. DTO 03HAYAET, YTO METOJUKHU B OTIINYUE OT aJITOPUTMOB JTOIYCKAIOT
OO0JIBIIIE TBOPYECTBA.

W3 BBIIEN3II0KEHHOTO CIEYIOT TPU BBIBOJA:

- 1r00ast 1eATeNbHOCTh AITOPUTMHUYHA;

- HE BCEr/la AITOPUTM PEANBHOM JAESATENBHOCTH CYIIECTBYET B SIBHOM BH/IE;

- B Clly4ae HEYJOBJIETBOPEHHOCTHU PE3YyJbTATOM IPUYMHY HEYNA4YW HYKHO
MCKaTh B HECOBEPIIEHCTBE AJITOPUTMA.

Ilocnenquuii  BBIBOA ~ NPEANOJIAraeT  MCCIEIOBAHME,  pPA3BUTHE U
COBEPILIEHCTBOBAHUE AJITOPUTMA, BBISBICHHUE €TO CIA0bIX MECT U X YCTPAHEHHE, a
CJIEA0BATEIBHO, MOBBIIIEHUE CUCTEMHOCTH.

[Tokaxxem, 4YTO pOJb CHUCTEMHBIX IPEACTABICHUM B YEIOBEUECKOU
JNEATEIIBHOCTH  TOCTOSIHHO ~ YBEJIMYMBACTCS, TMOBBIMIAS €€  CUCTEMHOCTD.
[IpaBOMOYHOCTH  TaKOrO yTBEPXKACHUSA MNPOMUIIOCTPUPYEM Ha  IIpUMeEpe
IIOBBILIEHUS IIPOU3BOAUTEIBLHOCTH TPYA.

B cBoeM pa3BUTUM YEJIOBEYECTBO IMPEOJAOJENO TPU MaCIITAOHBIX
OpPraHU3alMOHHO-TEXHUYECKUX pyOexa CUCTEMHOCTH IIPAKTUYECKOU
NEeSATEIbHOCTH, OIPEACUBIINX CKAaYKOOOpa3HbIi POCT MPOU3BOJUTEIBHOCTU
tpyaa (1 — mpoctoit py4yHOU Tpyn, 2 —MeXaHW3amus, 3 —aBTOMaTH3aIlus,
4 — xuOepHeTH3alMs) WU B HacTosllee Bpems MIET CIEAyIOLMi stan 5 —
UHTeIUIeKTyanu3anus Tpyaa (puc. 5). Kaxaplii odepeqHol OpraHH3aIllMOHHO-

TEXHUUYECKMHU JTall CHUCTEMHOCTH 4YEJIOBEUECKOM ACATCIbHOCTH HC OTpHIacT



HpCI[bIIIYIHHﬁ, a «1IoriiomacT» €ro, CoOXpaHsiast BCC JIydlICC, U pa3BUBACTCA JAJIbIIC
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PucyHnok 5 — CucTeMHOCTDH Ye10Be4eCKOM 1eATeJIbHOCTH

Kpatko nepeuncinnm KIro4eBble XapaKTEPUCTUKHU KaKIOTO dTara.

Mexanuzayusa. IT0 OIHO U3 TJIABHBIX HANPABJICHUN HAYYHO-TEXHUYECKOTO
mporpecca, TPOCTEHININNA W UCTOPUYECKH TEPBBIA  CHOCOO  TOBBIMICHUS
IIPOU3BOJIUTEIIBHOCTH TpyJa. YenoBEeK BOOPYKAETCS MEXaHU3MaMU — OT
IPUMUTUBHBIX OPYAHM U MPUCTIOCOOIECHUH, TPUBOJAUMBIX B JIEHCTBUE MYCKYJIbHON
CWJIOH, IO CJIIOKHEHMIINX MAIlMH CO BCTPOCHHBIMU JBUTATEISIMU U CYILIECTBEHHO (B
pasbl) yBEIMYMBAET MPOU3BOAMUTENBHOCTh TpyAa. BbUIO MoacuuTaHo: eciu Obl
MEXaHU3alMsI CTPOUTEIBHBIX pabOT OcTaBajach Ha ypOBHE BPEMEH CTPOHUTEIHCTBA
JlHenporaca, TO JJIsI COOPYKEHHSI TOJIBKO JJIEKTpocTaHuui yxe B 1980-x rT.

noTpeboBaIoCch OBl BCE TPYAOCIOCOOHOE HACEIICHHUE CTPAHBI).



OpHako MexaHHU3alusi UMEET €CTECTBEHHBIIN Mpesen: paboToi MeXaHU3MOB
yIpaBJseT YEJIOBEK, a €ro BO3MOXKHOCTH OTpaHHueHbl ¢usnonornyecku. Hempss
MEXAHU3UPOBAaTh OYEHb OBICTPHIE IPOLIECCHl, HANpuUMep pPabOTy XUMHUYECKOU
YCTaHOBKH — OTPAHUYUTEIEM BBICTYMAET CKOPOCTh peakiuu udenoBeka. Hembss
BBIBOJIUTh Ha IyJIT YINPABICHUS CIUIIKOM MHOIO NPUOOPOB-UHIAUKATOPOB U
pBIUAroB yNpaBJeHUs — Yy YEJIOBEKa BCEro JBa IV1a3a U JBE PYKU; HENb35l CTABUTh
10JT KOHTPOJIb OJTHOTO YEJIOBEKa 3HAUYUTEIBHOE YHCIIO MPOIEcCCOB — 3 (HEKTUBHO
OTCIIEIUTDh U yAEpkKaTh B IIaMATH OH MOXKET He Oosiee ceMu zen. TakuM oOpasom,
caM 4eJIOBEK SIBJISIETCS Y3KUM MECTOM MEXaHU3alluu.

Aemomamuzayus. KmodeBas npobiiema MexaHU3aluu ObUIa pellieHa MyTeM
UCKJTIOYCHHSI yUacTHUs YeJIOBeKa U3 KOHKPETHOTO MPOU3BOJICTBEHHOTO TpoIlecca U
BO3JI0’KEHUSI HA MAlIMHBI HE TOJIBKO BBIMOJIHEHUSI CaMOil paboThl, HO U Omepanui
[0 PETYJMPOBAHMUIO IPOU3BOJCTBEHHOrO Ipolecca. TexHUYecKHe yCcTpOMCTBa,
o0benUHSIONMME ATH JBE (GYHKIMU, Ha3Bajld aBTOMAaTaMH, a, CJIEIOBATENbHO,
BTOPOI1 3Tal MOBBIIMIEHUS CUCTEMHOCTH OOILECTBEHHOTO MPOW3BOJCTBA MOIYUHII
Ha3BaHHUE aBTOMATH3AI[IH.

B mnoBcenHeBHBINI OBIT BOIUIM TOPrOBblE U WIPOBBIE aBTOMAThl; B
IMPOMBIIIUICHHOCTH TMOSIBUWJIMCh aBTOMATU3UpPOBaHHbIE paboune Mmecta (APM),
pOOOTHI, aBTOMAaTU3UPOBAHHBIE JIMHUW W II€JIbie aBTOMATH3WPOBAHHBIC 3aBOJIBI.
ABTOMaTH3allMM TMOJBEPriach HE TOJBKO (PU3MUECKas, HO U MBICIUTEIbHAS
JeSTENIbHOCTh. B TepByl0 odepeab 3TO OTHOCHUTCS K TEXHOJOTHYECKOMY H
OpraHM3allMOHHOMY yIpaBieHHI0. bpUio moacuuTaHo: ecnu Obl B opraHax
YIpaBICHUS BCEX XO3SIMCTBYIOIIUX CyOBEKTOB 00pabarhiBaiu MH(GOPMALIUIO TO-
cTapoMmy, Ha cdyeTax u apudmomeTpax, To yxxe 20 JeT Haza] Bce TPYIAOCIOCOOHOE
HACEJICHHUE CTPaHbl JOJKHO ObLIO OBl paboTaTh B OyXranTepusx. ABTOMaTU3aLUs
YIPABJIEHUS C IOMOIBIO KOMIIBIOTEPHOU TEXHUKH PELINIIA 3Ty PoOIeMy.

OpHako y aBTOMAaTH3allMd, B CBOIO OYEpENb, CYIIECTBYET E€CTECTBEHHBIN
npenel  — B pealbHOM  JKM3HM YacTO NPUXOJUTCS  CTAJIKUBAaThCA C

HCTIPpCABUACHHBIMU 00CTOATEIBCTBAMU u HEBO3MOKHOCTBIO MOJIHOM



AITOPUTMU3AINH, 4, CJICAOBATEIbHO, W ABTOMATH3AIlMM MHOTHX IMPAKTHYCCKHX
JICVCTBUM.

Kak wu3BecTHO, aBTOMAaTH3MPOBATh MOXKHO TOJBKO T€ pabOThI, KOTOPHIC
JETAIbHO M3YYCHBI, IMOAPOOHO M TIOJHO OIMCAaHBI C YKa3aHHEM TOTO, YTO W B
KaKOM TIOpsZIKE JIeTaTh U KaK MOCTYINaTh B KoM ciaydae. CkazaHHOE B TIOJHOM
Mepe OTHOCHUTCA U K aBTOMaraM. MOKHO YTBEp)KZaTh, YTO aBTOMAT pEaTn3yeT
HEKOTOPBIA aJTOPUTM, M €CIU aJIrOPUTM B KaKOW-TO YacTH HETOYCH WIIH
CIly4nJIach CUTYallus, He MPEAYCMOTpPEHHAs alrTOPUTMOM, TO MOBEACHUE aBTOMAaTa
B TaKWX CITydasx HEIpeacKa3yeMo.

W3 Bcero BBINMIEH3IIOKEHHOTO CIIEAYET TOJBKO OJIMH BO3MOJKHBIA BBIBOI —
CUCTEMHAass TEOPHs OMMCHIBACT CTPYKTYPhl C YHUKAJIbHBIMH XapaKTePUCTHUKAMH,
1100 MepexoAsiye Ha HOBBI YPOBEHD Pa3BUTHS, JTUOO TOJBKO YTO IEPEIIIC/IIIHE
Ha Hero. Takum o0pa3oM, CHCTEMHOCTb— TIOHSATHE HE aOCOJIOTHOE, a
OTHOCHTEJIBHOE, T.e. HE CaMOJOCTATOYHOE, a OTHOCAIIEECS K MPEIIIeCTBYIOMIEH
CTalid Pa3BUTHS OTHOPOJIHBIX OOBEKTOB. XapaKTEPH3yeTCs CHUCTEMHOCTH
HAJIMYUEM CTPYKTYPHBIX HW3MEHEHHUH, BBIPAKAIOIIUXCS B HAJIMYUM KauyeCTBECHHO
VHUKQJIBHBIX CBS3ed ®  ompeneisiomux  d(O(QEeKTHBHOCTh  CPaBHHUTEIHHOM
OpraHM3alMi CUCTeMbl Ha (OHE OJHOPOAHBIX OOBEKTOB cpeabl. CBOMCTBO
CUCTEMHOCTH TpPHUCYIIE Mporeccy mo3HaHus. CUCTEMHBI 3HAHUS, HAKOILJICHHBIC
YeJIoBeYeCTBOM. B KadecTBe 0COOCHHOCTH IpOIlecca IMO3HAHUS OTMETUM HAJINIHE
AHAIMTHYECKOTO M CHHTETUYCCKOTO 00pa30B MBINLICHUS. AHaiu3 — 3TO MPOIIECC,
COCTOSIINIAK B pa3/IeJICHUH IIEJIOT0 HAa YaCTH, B MPEICTABICHHH CJIOKHOTO B BHJIE
COBOKYITHOCTH 0O0Jiee TPOCTHIX KOMIIOHEHT, HO 4YTOOBI TIO3HATH IIEJIOE, CIIOXKHOE,
HEOOXOIMM U  OOpaTHBIA MpolecC CUHTE3. ITO OTHOCUTCA KakK K
VHIMBUIYIBHOMY MBIIIJICHUIO, TAK M K 00IIEYCIIOBEYCCKOMY 3HAHUIO.

Ananumuunocms uyenoeyecko20 3HAHUS HAXOIUTCS CBOE OTPAKECHHE B
CYIIICCTBOBAHHMH Pa3jIMUHBIX HAayK, B MpojopKaromieics ux auddepeHiyaiiu, Bo
Bce OoJiee TimyOOKOM HM3Y4YeHHHM Bce Ooisiee y3kuX BompocoB. [Iporiecc cuHTesa
NPOSBIACTCS B  BO3HUKHOBEHHH MEXIUCHUIUIMHAPHBIX  HAyK, HAIpUMep

busndeckas xumusi, omodusuka, ouoxumus u T.1. Hambonee Bbicokas (opma



CHHTE3a 3HAaHUU pealln3yeTcsl B BHJIE HayK O CaMbIX OOLIMX CBOMCTBAX MPUPOIBI
(punocodus, maTemaTrka, KHOEpHETHKA, TEOPHS] CUCTEM, TEOPHs OpPTaHU3AlUU U
T.I.). B 3TUX OUCHUIIIMHAX OpraHUYECKUM O0pa3zoM COEAUHSIOTCS TEXHHUYECKHE,
€CTECTBEHHOHAYYHbIEC U TYMaHUTAPHBIC 3HAHMUSL.

Kubepnemuzayus. Hanbonee octpo mpoOiieMbl MCIIOIb30BaHUS aBTOMAaTOB
BCTAlOT  MpPU  TMOMNBITKaX  aBTOMATH3UPOBATh  MPOIECChl  PYKOBOJCTBA
YEJIOBEUECKMMHU  KOJUICKTHBAMH,  YNPaBIEHUS  MPOU3BOACTBEHHBIMH |
HEMPOU3BOACTBEHHBIMU  CHUCTEMaMH, MPOEKTHUPOBAHUSA, CTPOUTEIbCTBA U
OKCIUTyaTalliM  KPYMHBIX ~ TEXHUYECKHMX  KOMIUJIEKCOB, BMEIIATEIbCTBA B
KU3BHENICATSIIbHOCT, U (YHKIIMOHUPOBAHUE KUBOTO OPTaHW3Ma, OMpPEaeNeHUs
CTETICHH BO3JCHCTBHS YeIOBEKa Ha MPHUPOIY M TaK Janee. ITO Te CIy4H, KOraa
MPUXOIUTCS B3aUMOJCHCTBOBATh CO CJOXHBIMU cHcTeMamH. [loBblmieHue
3 PEKTUBHOCTH  TAaKOrO  B3aWMMOJCUCTBUS  SABJISETCA  OOBEKTUBHOM (U
CyOBEKTHBHOM) HEOOXOAMMOCTBIO, M YEJIIOBEUECTBO BhIPAOATHIBAET CIOCOOBI
peleHus: BO3HUKAIOUINX MpU 3TOM podsieM. COBOKYIMHOCTh MOJOOHBIX CLIOCOOOB
NpENCTaBIsIeT COOOM CoIep)KaHUE TPEThETO dTana CHUCTEMHOCTH MPAKTUYECKON
NeATEeTLHOCTH 4YesoBeKa. [10CKobKy KHOepHEeTHKa MEepBOW B3SJIaCh 3a HAYYHOE
pemieHre mpoOsieM yNpaBiIeHHUS CIOKHBIMH CHCTEMaMH, 3TOT JSTal Ha3BajH
KHOEpHETU3AIUEH.

Kubepnernka wu3ydaeT CHUCTEMbl C TaK Ha3bIBAGMOW OTPHUIIATEIHLHOM
oOpaTHOI cBs3pt0. B Takoro ponma cucremax miaHupyercs (IIporpaMMupyeTcs)
TpeOyeMblil ypOBEHb Pa3BUTHUSI CHUCTEMBI, T. €. 3a/aeTcs ee Oyayliee >KelaeMoe
cocrosiHue. BmocnencTtBuu, Korga 3TO COCTOsIHME OylneT AOCTUTHYTO, OHO
UHTEPIIPETUPYETCA KaK Pe3yNbTaT IeJCHANPaBICHHOTO BO3ACHCTBHS HA CUCTEMY
VI YTIPABJICHUS C YyUYETOM BIIMSHUS BHEUTHEH Cpeibl (BO3MYIIICHUN ).

Jnsa peanuzanmu  0a30BOTO TPHUHIMIIA KHOSPHETUKH HAXOAUTCSA 3aKOH
U3MEHEHHUsI COCTOSIHUSI cUCTeMbl BO BpemeHu S(t). IlockonbKy 3amada pa3BUTHS
CUCTEMBI (popMyJIHpYyeTCsl Kak obOecrieueHrne MPUOJIMKEHUs €€ JeHCTBUTEILHOTO
COCTOSIHUA K TpeOyemMomy (IJIaHOBOMY), TO MyTEM HAXOXKIAEHUS Pa3HOCTH MEXIY

TP e6yeMLIM u HCﬁCTBHTCHBHBIM COCTOAHHUAMU  OIPCACILICTCA  H3MCHCHHUC



coctossamsi cuctembl AS(t) = Sniu(t)-S(t) u BepabaTbiBaeTCs HEOOXOAMMOE
ynpasisitoniee  BosgeiictBue  U(t+1), mnpusBaHHOE CBECTH K MHHUMYMY
paccoriiacoBaHue MEXIy TpeOyeMbIM U JIEUCTBUTEIbHBIM COCTOSIHUSIMU CHCTEMBI
1 00€CIIEYUTh TEM CaMBIM JKEJIAEMYIO TPACKTOPHIO €€ Pa3BUTHA.

B 3aBHCHMMOCTH OT BXOJHOTO CHUTHajla B TEOPUU YHPABJIECHUS PA3IUYAIOT
CHUCTEMbI ITPOTrPAMMHOI0 PETyJIMPOBaHUS (paccMaTpUBAEMbIH Clydaid); CHCTEMbI
crabunuzaruu (korma St (t) = 0) U cucTeMsl ciaekeHns (Korjga BXOAHOW CUTHAI
anpHOPHO HEM3BECTEH). DTa JIeTajdu3allisl HUKaK HE CKa3bIBA€TCS HA pean3alluu
0a30BOr0 MpHUHIMIA KUOCPHETHUKH, HO BHOCUT CHEHU(PUKY B aPXUTEKTYpPHOE
MOCTPOCHUE CUCTEMBI.

PaccmoTpennbi  ciywyailk  IpeAIionaracT  NpEeaBapUTENbHBIM  pacyer
TPAGKTOPUU CHUCTEMBbl B TMPOCTPAHCTBE COCTOSIHUW. TpaekTtopus JOJKHA
COOTBETCTBOBATh JIBYyM TPEOOBAHUSIM:

- IPOXOJIUTH YEPE3 1IEIb;

- OBITH ONITUMAJIBHOM.

B ¢dopmanu3oBaHHBIX THUHAMHUYECKUX CUCTEMaXx JJisi OTBICKAHMS MOJA00HOM
TPAGKTOpUMU  TMPHUBJIEKACTCS  ammapar BapUAlUOHHOTO  MCYHUCJIEHUS  WIH
JUHAMUYECKOr0 MporpaMMHupoBaHus. B ToM ciydae, korna ¢opma TpaeKTOpUu
(kpyBasi pa3BUTHsI) W3BECTHA, 3ajaya CBOJUTCA K TOUCKY HEU3BECTHBIX
napaMeTpoB CHUCTEMbI, a IS €€ PEHICHUS [PHUBICKAIOTCS  METOMbI
MaTEMaTUYECKOro mporpamMmupoBanus. [[ns pemeHus mioxo (GopMannu3zyembix
mpo0JeM OCTaeTCsl yMmoBaTh Ha OHBPUCTHUYECKHE PEIICHHS, OCHOBAHHBIC Ha
byTypooTHUeCKMX  TMPOTHO3aX, WM Ha  pe3yibTaThl  WMUTAIMOHHOTO
MOJICTTUPOBAHUSI.

Unmennexmyanuzayus. B Tex cnydasx, korna GopmManbHas arOpUTMU3AIUS
HEBO3MOXKHA, OMPEJEICHUE TPACKTOPUU CHCTEMbl U BBIPAOOTKA YMPABIISIOMIMX
BO3JICUCTBUI HA €€ PAa3BUTHUE OIUPAIOTCA HAa HMHTEIUIEKT. s moaenmupoBaHUs
WHTEJUICKTYalIbHBIX BO3MOXKHOCTEH YeloBeKa XOTs Obl B TOMW dYacTHU, KOTopas
HE0OXO0IMMa JJIsl BBITIOJHEHUS KOHKPETHBIX, IMMYCTh YaCTHBIX, MHTEIUICKTYaIbHbIX

onepalMi y HAyKd JBa MYTH: «HOATJAAETH» Yy MNPUPOJBI aAITOPUTMBI



WHTEJUICKTYaJIbHON ESITEIbHOCTH (T. €. M3yYUTh €CTECTBEHHBIA WHTEJUIEKT) JTNOO
«300pecTH» aNrOpUTM C UHTEIUICKTYyaJIbHBIMUA CBOUCTBaMHU (T. €. OOpaTUTHCS K
UCKYCCTBEHHOMY HMHTEJIEKTY). Kak M3BeCTHO, HA BTOPOM U3 YKa3aHHBIX MyTel
YEJI0BEYECTBO JOCTUIIIO CEPHE3HBIX YCIIEXOB.

Heo6xoaumMo OTMETUTh, YTO MOHATUE «OMPUYAmMenbHas 00pamHas Ces3b»,
KOTOPBIM OIEpUPYET KUOEpHETHKA, MPEICTABISIET COOOM JIMIIIb YAaCTHBINA Cilydyal
Oosee 00IIEro CUCTEMHOro MpUHIMNA 00paTHOM cBsi3u. CHCTEMHOE MBILIUICHHE
UJET He JIMHEWHO, MO MpsIMOM, a pa3BUBAaETCA UUKIMYHO, 00pa3ys MHETId U
KOHTYPbl B COOTBETCTBHHM C BE3JCCYIIUM MPHUHIIAIIOM OOpaTHON CBSI3U. ITO
03HAYaeT, YTO CUCTEMa BO3BpaIlaeT MHPOPMAIIUIO O KOHEUYHBIX MPOMEKYTOUHBIX
pe3ynbTaTax Ha CBOM BXOJ JUIsl TOTO, YTOOBI OKa3aTh BIMSHUE HA MOCIEIYIOIIEe
pa3BUTHE.

Hapsny ¢ oTMeueHHON OTpUIIATEIbHOM OOpaTHOM CBSI3bIO, KOTOPYIO B
CUCTEMHOM aHajlu3€ Ha3bIBAIOT )pasHosewiusaroujeli, TOCIECIHUNA TMPUHLIUI
0o0paTHOM CBSI3W BKJIIOYACT emie ycuausarouyyio (IMOJOKUTETBHYI0) OOpaTHYIO
CBSI3b W ympedicoarouyro (MPEIBOCXOAIIYI0) 00paTHYHO CBs3b. Korga BbIXOJ
CHUCTEMBI, BO3BpAIasCh HA €€ BXOJ, YCWJIMBACT IMEPBOHAYAIBHYIO TECHIACHITUIO
W3MCHCHUS 3HAYCHUW HCXOJHBIX MapaMeTPOB B TOM JKE€ HAIMPABIICHUH, TO MBI
MMeeM JIeJIO ¢ YCUJIMBalolle oOpaTHOM CBsI3bi0. Ecim ke M3MeHeHHe COCTOSIHUS
CUCTEMBI CIIYKUT CUTHAJIOM JJIsl IPOTUBOCHCTBHUS MEPBOHAYAITLHOMY U3MEHEHHUIO
U TIOCJIEIYIOUIEMY BOCCTAaHOBJICHUIO YTPAYEHHOTO PABHOBECHS, TO MMEET MECTO
ypaBHOBEIIMBAIOIIAsl 0OpaTHas CBS3b. A KOTJa peaBHUACHUE OyIYIIEro BIUSET Ha
HACTOSIIIIEE  TakkuM  00pa3oM, dYTO  00OpadyMBaeTCs  CaMOCOBIBAIOIIUMCS
IPOPOUYECTBOM, — HAJMUIO YIPEXKIAIOIIAsi 0OpaTHAs! CBSI3b.

Teopemuueckolti OCHOGOU — aABMOMAMU3AYUU  NPOUIBOOCMEA  SIBISIETCS
KHOEpHETUKA — Hayka 00 yNpaBJIICHUM, CBA3SAX MU MepepadOTKU MHGOpMAIUU C
MOMOIIBI0 TEXHUYECKUX CHCTEM. OCHOBHBIMH TEOPETHYCCKUMHU pasiesiaMu
TEXHUYECKON KUOEPHETHKHU: Teopusi MHPOPMAIIMK, TEOPHs YIPABICHUS» TEOPHUS

aBTOMATOB, TEOPHUsl PACIIO3HABAHUSI 0OPA30B, TEOPHS MACCOBOTO OOCITYKHBAHHS.



Teopusi (QOpMaNbHBIX S3BIKOB. Bce 3TH pas3gensl TEXHUYECKOW KHUOEPHETUKU
UCITOJIB3YIOTCS IPU AHAJIU3€ U CUHTE3€ aBTOMATU3UPOBAHHBIX CUCTEM.

ABTOMaTHYECKHE W aBTOMATHU3MPOBAHHBIE CUCTEMBI Ha 0a3e HOBEHIIMX
OBM noaHuMaroT ONEpaTUBHOE W IUIAHOBO-OPraHU3ALMOHHOE YIPABJICHHE Ha
YPOBEHb, COOTBETCTBYIOLIUI COBPEMEHHON TEXHUKE U TEXHOJIOTUH ITPOU3BOCTBA.

Pa3nuuaroT aBTOMaTu4eCcKue U aBTOMaTU3UPOBAHHBIE CUCTEMBI YIIPABICHUS.
B cucremax aBromatuueckoro ympasieHus (CAY), coctosmmx u3 00bEKTa
YIOPABICHUS W YIPABIAIOLIETO YCTPOMCTBa (YyHpaBIIAIOIIEH 4YacTH), YEJIOBEK
HEITOCPEICTBEHHOI0 Y4acTHs B IIPOLIECCE YNPABICHUS HE NMPUHUMAET. B oTinune
or CAY B aBTOMaTH3MpOBaHHBIX cucTemax ymnpasiieHusa (ACY) mpenmnosaraercs
o0s3aTeNIbHOE Yy4acTue JIoJIed B TMpoleccax yrpasieHus. I[IpuHnuMnuanbHoe
ormmurne ACY OT TpaAUIIMOHHOW CHCTEMBI YIPABIEHUS COCTOMT B TOM, YTO B
ACY yacTp yrnpaBlIieHYeCKUX pabOT, a UMEHHO cOOp, aHAIM3 U MPeoOpa3zoBaHUE
uH(}OpMAaIUH, BBIMOIHAETCS ¢ TOMOIIBIO BBIYUCIUTEIbHON TEXHUKHU.

CucreMbl aBTOMaTHYeCKOro ympasieHuss AY paboraor 6e3 ydactus
yesnoBeka. OHU TNPUMEHSIIOTCA U1l YOpPaBJiCHUS OTACJIbHBIMU MAIllMHAMH,
arperaTamMi, TEXHOJOTMYECKMMHU IpoleccamMu. ABTOMAaTU3UPOBAHHBIE CHCTEMBI
ynpasinenuss ACY npennonaraioT HaJlM4ue 4YeJOBEKa B MPOLIECCE YIPABICHUS U
NPUMEHSIOTCS, TPEXKIE BCEro, JJis OPraHU3allMOHHOTO YIPABJIEHUS, OOBEKTOM
KOTOPOT'O SIBJISIFOTCS KOJUIEKTUBBI, IPEANPUATHS. ABTOMaTU3UPOBAHHBIE CHCTEMBI
yYIpaBJIEHUS TEXHOJOTHYECKUMHU npoueccamu HasbiBaroT ACYTII.

B aBTOMaTH4ECKMX M aBTOMAaTU3MPOBAHHBIX CHCTEMax — BPEMs C MOMEHTA
[O/Ia4YM CHUTHaja Ha BXOJ CHUCTEMBI JO MOMEHTA, KOIJla OHa OTpearupyeTr Ha
JTaHHBINA CUTHAJ.

VYropapasromuye — MalmlMHbl  UCHOJNB3YKOTCI B aBTOMAaTUYECKHX U
aBTOMATU3UPOBAHHBIX CHCTEMAaxX YOpaBiCHUS U OOECIEeYMBAIOT ONTHUMAIbHOE
MPOTEKaHUE TEXHOJIOTMYECKOT0 IIpolLecca.

Teopernyeckoit OCHOBOUM ympaBieHHS M Pa3pabOTKH aBTOMAaTUYECKUX H

aBTOMATU3UPOBAHHBIX CUCTEM SIBJIIETCS KUOEPHETUKA — HAyKa O HauboJiee 00IIMX



3aKOHaxX TOJY4YEHUs U IIeJICHANPaBICHHON mepepaboTKu uHGOpMalUu B
YIPaBISIEMbIX CUCTEMAX.

Bo3nukaer HEOOXOOUMOCTH B TMPUMEHEHMHM JJii aBTOMATHUYECKUX H
aBTOMATU3UPOBAHHBIX CHCTEM YIIPAaBICHUS pPa3IM4YHOro HazHadeHuss OBM c
COOTBETCTBEHHO PA3JIMYHBIMU XaPAKTEPUCTUKAMMU.

Kpome ¢opmanibHbix M HepOpMaJbHBIX, PA3IUYAOT TAKXKE pPYUHBIE,
aBTOMAaTUYECKME M aBTOMAaTH3WPOBAHHBIE CHUCTEMBI yrpasieHusa. Ecim 3amaua
VOpPaBJIECHUS — BBIPA0OTKA W HCIOJHEHUE YNPABICHYECKUX PEIICHHH —
BBITIOJTHSETCS] YETIOBEKOM, TO TOBOPSAT O PYYHOM ympaBieHUU. B aBTomMaTHuecKux
CUCTEMax IMPOLECChl YIPABICHUS PEalu3yloTcsi 0€3 HEMOCPEACTBEHHOTIO y4acTus
4eJioBeKa — paboTy BBIMOJIHSIIOT KOMIIBIOTEPHI U ABTOMATHI.

Komnonenmovr AMC npuHamnexaT K pa3IudyHbIM IPEIMETHBIM 001acTsIM;
no3toMy Teopusi AUC BKIIIOUAIOT B c€0sl MOJIOXKEHUS U3 Pa3IUYHbIX JUCIMILIMH.
[Ipy aHanu3e W TPOEKTUPOBAHMM JIUCKPETHBIX DBJEKTPOHHBIX CXEeM s
BBIYMCIIUTEILHON TEXHUKU W CPEACTB CBSI3M UCIOIb3YETCS MaTEeMaTHYECKUN
amnmapar TEOpPUM MHOXKECTB, JIBOWYHOM JIOTMKM U Teopuu KomaupoBaHus. [Ipu
pa3paboTke MUMPOBBIX CHCTEM CBS3U MPUMEHSIOTCS METOABl MAaTeMaTHYECKOU
CTaTUCTUKU. B  pa3paboTkax MOpOrpaMMHOr0  OOECIEUEeHUs] U  S3BIKOB
MPOrPaMMUPOBAHUS  MCHOJB3YIOTCSI  METOJbl  aBTOMATHO3JIMHTBUCTUYECKHX
MOJIeJIeH, aHAMTUYECKass TEOPUs AIITOPUTMOB, MOJIETU WCUUCIICHHS TTPEAUKATOB,
rpadoBble MOJAENIM W ONTHUMHU3aUUOHHBIE MeToabl. [lpum paspabotke bl u
WH()OPMAITMOHHBIX SI3BIKOB TOMCKa B uHMopmarmoHHbsix bJl obpamaroTcs k
METO/JaM PENAIMOHHON  anreOphl, MOJEISIM HCUYUCICHHUS TMPEAUKATOB U
MaTeMaTU4YeCKOM JIMHTBUCTUKH, a Takxke rpagoBeiM MozensaMm. IIpu anamuze
s pexTruBHOCTH, paboTocmocoOHOcTH M HajekHocTH AWC W HMX KOMITIOHEHT
HEOOXOJAMMBI METO/bl TEOPUHM MACCOBOTO OOCITY)KMBaHUSI U MaTeMaTHYecKas
cratuctuka. OcHoBOM MHGOpPMaIMOHHO3TTOUCKOBBIX AVC SBISIOTCS TOKYMEHT —
MaTepHaNbHBIA O0BEKT ¢ WMH(MOpMAaIuel, 3aKPETUICHHOW CO3/IaHHBIM YEJIOBEKOM
CIoco0OM Ui ee Mepeladyd BO BPEMEHM W MPOCTPAHCTBE, M Kiaccudukatop —

opUIMATBHBIA JOKYMEHT, MPEACTABISIONINI CO00M CUCTEMAaTU3UPOBAHHBIN CBO/I



HAaUMEHOBAHUNA U KOJOB KOJU(DUKAIMOHHBIX TPYNIHUPOBOK U (MJIK) OOBEKTOB
KJIaCCU(pUKALIUU.

Anpom (ocHoBoit) mo6oit AUC sBnsercs undopmanronnas 6aza (Ub). b
IpeJICTaBIsIeT COO0M CTAaTHUHYIO HHPOPMAITMOHHYIO MOJIEh MPEIMETHON 00JIacTu
AUC, T.e. COOEPKUT CUCTEMATU3UPOBAHHOE OINKCAHUE COBOKYMHOCTH OOBEKTOB,
CBOWMCTB OOBEKTOB M CBsI3€H MEXJIy OOBEKTaMH B TMPEIMETHONW OOJaCTH.
CoBokynHOCT,  (GYHKIMH,  BBINOJHAEMBIX  OOBEKTaMH,  MOJCIHUPYETCA
nporpamMMmHbiM obecrieueHueM AMC. Takum o6pazom, AVC npencrasiser coboi
JUHAMHYECKYIO MOJIeNIb KOHKPETHOU MpeAMeTHOM o0nactu. B kauecTBe mpumMepos
npeaMeTHbix  obOnacreir AMC  pa3nuMuHOrO Ha3HA4YeHHs] MOXKHO  HAa3BaTh
clenyolue:

- bubnuoreka — st ouodnunoreunon ANC;

- nex unu 3aBoj — st AVC yripaBieHust TpeanpusITHEM;

- cucrema ueneut — g AVC ynpasienus oraem cpeacts [1BO;

- 6anK — ma ¢unancosoit ANC,

- y4eOHBII KypC WM JIUCUUIUIMHA — JJIi aBTOMATHU3WPOBAHHOW CUCTEMBI
oOy4eHus.

Pa3zpabotka mo6oii AUC HaumHaeTcsi ¢ CUCTEMHOTO aHaiu3a MPeaMETHOU
00J1acTu, B pe3ysibTaTe KOTOPOTO CO3[AeTCsl KOHIIENTyalbHasi cXeMa MpeAMETHON
obnacTu

Kubepnemuueckas cucmema — MHOXECTBO B3aMMOCBSA3aHHBIX OOBEKTOB
(97IEMEHTBI, CUCTEMBI). DTH 0OBEKTHI CIOCOOHBIE BOCTIPUHUMATH, TIEpepadaThIBaTh
U 3aloMUHATh HMH(OpMalMIO, a TaK e MOTYyT elle U OOMEHHBAThCS ASTOU
uHpopmalmenn Mexay coboil. B OCHOBHOM  TEXHMYECKHM  CpPEIICTBOM
KubepHeTnyeckoil cuctembl  sBiasiercss  OBM.  OO0s3aTenbHBIM  YCIOBHEM
BXOK/ICHUS B ATy CUCTEMY SABIIAETCS onepamop.
Yenosex + OBM = kubepremuueckas cucmema.

Bce xubepHeTHUECKHE CHCTEMBI Cl0J/CHble MOTYT OBITh pacujieHEeHbl Ha

OTACJIBbHBIC ITOACUCTCEMbBI, KPOME TOTI'O, OHH JOJIDKHBI YAOBJICTBOPATH YCJIOBUAM!



1) HEOOXOAMMOCTh TPHUBIICYCHHS IS ONMCAHUS CUCTEMBl HE MEHEE JIBYX
MaTeMaTUYECKHUX SA3bIKOB;

2) HEBO3MOXHOCTh KOPPEKTHOTO MaT€MaTHUYECKOrO0 OMHCAHUS CHUCTEMbI B
CJICICTBHEC HAJIUYUS B HEH OOJBIIIOTrO KOJIMYECTBA CBS3EH WM TPOIECCOB, HE
U3BECTHBIX MO (U3MYECKOW MpHUpoje. DTU MPOLECCHl MPOTEKAIOT B Pa3IMYHBIX
noacucremax. Hampumep: mnpoiieccsl ympaBieHHs MepepadOTKh HHPOpPMALINH,
MPOTEKAIOIIUE MEKY YEITOBEKOM U MaIlIMHOM.

Tak kak oOmas Teopusi CUCTEM paccMaTpUBAET HE HEKOTOPbhIE KOHKPETHbBIE
CUCTEMBI, a TO 00Ilee, YTO €CTh B Pa3IUYHBIX CHCTEMaxX HE3aBUCHUMO OT HX
OPUPOBI, TPEAMETOM €€ U3Y4YCHUs SBISIIOTCA  aOCTpakTHBIE  MOJENH

COOTBCTCTBYIOIINX PCAJIBHBIX CUCTCM.

Jlekuusa 8
Tema 8. Mooenu u modenuposanue cucmem
OcHosHuvle onpocwl
1. Ilonsatue wmonenu. AOCTpakTHasE MOJEIb CHUCTEMBI MPOU3BOJILHOMN
PUPOJIBI.
2. BXo/iHbIE U BBIXOJ/IHBIC MTApaMETPhl MOJCIIH CUCTEMBI.
3. MopgemupoBanue. CrnocoObl MOJCIUPOBAHUS: TEOPETUUYECKUN U
SMIUpPUYECKU. MaTepuanbHble U UACATbHBIE MOAEIH.
4. IlpeameTrHo-(pu3nyeckoe M MNPEeIMETHO-MATEMAaTHYECKOE, a0CTPAaKTHO-
MaTeMaTU4YECKOEe, 3HAKOBOE MOJICTMPOBAHHUE.
5. [ToHsATHE «YEPHBIN SAUTUK.
6. Kimaccudukanus Mmoaenei.

7. IIpouiecc MoIeIMpOBaHUS.

Moodens sBnseTCS TPEICTABICHHWEM pEaTbHOTO OOBEKTa, CHUCTEMBI WU
MOHSATUS B  HEKOTOpoi ¢dopme, OTIMYHOM OT (OPMBI HMX PEAITBHOTO
cyimiecTBoBaHus. Mojienb (00pa3oBaHO OT JATHHCKOTO cioBa: modus — mepa,

croco6, oopasern).



Monens — 310 (¢opMa OTOOpakeHUs OMNpeNeNE€HHOro (parMeHra
JNEHCTBUTENBPHOCTH (IIpeaMeTa, SBJICHHUS, Mpolecca, CUTyallud) — OpHUTHHaila
MOJIETH, KOTOPOE COJIEPKUT CYLIECTBEHHBIE CBOMCTBA MOJEIUPYEMOIO O0BEKTA U
MOXXET OBITh TPEACTABICHO B aOCTPAaKTHOW (MBICICHHOW WM 3HAKOBOW) WIIU
MaTepuaibHOU (peaMeTHOM) hopme. Mojiesib 0OBIYHO TIPEJCTaBIIET COO0M MO0
MaTepUaabHyl0 KOIHMIO OpHUIrMHaia, JHUO0O0 HEKOTOpBIM YCIOBHBIM 00pas3,
CKOHCTPYMPOBAHHBIA I XpaHEHUS W pacliupeHus 3HaHus (“Hdopmanuu) od
OpUTMHAJIE, KOHCTPYUPOBAaHMsI OPUTMHANA, €ro MpeoOpa3oBaHUs WM YIIPABJICHUS
uM. Takum oOpa3om, B 00IIeM ciay4yae MOJ MOJEIbI0 OOBIYHO MOHHUMAIOT
HEKOTOPBIA OOBEKT, KOTOPBIA KakKUM-THO0 00pa3oM HCIOJb3YyeTCs, YTOOBI
NpeICTaBUTh 4YTO-TO apyroe. llpomemypbl co3maHust MoOJeNeld  IIHPOKO
UCIIONB3YIOTCS KaK B HAyYHO-TEOPETHMUECKHUX, TaK U B NPUKIATHBIX cdepax
YeJI0BEYECKON JESTENbHOCTH.

Besikast Moens — 3TO HEKOTOpasi aHAJIOTHSA: AJsl OJHOW CHUCTEMBI JTOJDKHA
CYLIECTBOBATh Jpyras CUCTEMa, 3JEMEHThl KOTOPOW C HEKOTOPOIl TOYKH 3pEHHUs
NmoI0OOHBI dJeMeHTaM TiepBOM. [lOMKHO CyIIecTBOBAaTh OTOOpa)KeHHE, KOTOPOe
3JIEMEHTAaM  MOJEIMPYEMOl CHUCTEMBI CTaBUT B COOTBETCTBHE AJIEMEHTHI
HEKOTOPOW JPYrodl  CHCTEMBI monenupyromeir. Kpome Toro, I0mKHO
CYIIECTBOBATh OTOOpa)KEHUE, KOTOPOE CBOMCTBAM DJIEMEHTOB MOJCIHPYEMOM
CUCTEMBI CTAaBUT B COOTBETCTBHE CBOICTBA 3JIEMEHTOB MOJIETUPYIOIIEH CHCTEMBI.

Jlis GonbIIMHCTBA CiTydaeB aOCTpakTHas MOJENb CHUCTEMBbl MPON3BOIHHON
OPUPOJIbI MOKET OBITH MPEJCTABIECHA C MOMOIIBIO CXEMbI, M300paK€HHOW Ha

PUCYHKC 6, KOoTOpas ABJISICTCA, 110 CYTH, HHHIOCTpaHHeﬁ K BBCACHHBIM INIOHATHUAM.
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Pucynok 6 — AGcTpakTHast MO/ie/Ib CHCTEMBbI IPOM3BOJIbHON NPHUPOABI

Cucrema He CyLIECTBYeT caMma MO cebe, a BBIIEISAETCS M3 OKpYXKaroulei
Cpenbl MO0 KaKOMY-JIMOO CHUCTEeMOOOpa3yrolieMy MpU3HAKY, B KaueCTBE KOTOPOTO
4aiie BCEro BBICTYIAET LIEJIb CUCTEMBI. B3aMMOAECHCTBHE CHUCTEMBI C BHELIHEU
CpPeNoi OCYILECTBIIAETCS YEpe3 BXOA U BBIXOJl CHCTEMbI (MHOXECTBO BXOAHBIX U
BBIXOJIHBIX TAPaMETPOB).

ITon éxoonvimu napamempamu cucmemsvl TOHUMAETCS KOMILIEKC [TapaMETPOB
BHEIIHEH cpenbl (B TOM YHMCIE BBIXOJHBIE MapaMeTpbl CHUCTEM, BHELIHUX IO
OTHOLIEHHWIO K  pAaccMaTpUBacMoOW,  HalpuMep, CHUCTEM  YIPABICHUS),
OKAa3bIBAIOIIMX 3HAYUTEIBHOE BIUAHUE HA COCTOSHUE U 3HAYCHUE BBIXOAHBIX
[1apaMeTpOB PACCMATPUBAEMOM CHUCTEMbl W NOJJAIOLIUXCSA Y4YeTy W aHaau3y
CpPEeACTBaMU, UMEIOIIUMUCS B PACIIOPSYKEHUU UCCIIEI0BATEI.

Bvixoonvie  napamempwvi - 3TO  KOMIUIEKC IApaMETPOB  CHUCTEMBI,
OKAa3bIBAIOIIMX HEIOCPEACTBEHHOE BIMSHHUE HA COCTOSHWE BHEIIHEH Cpeabl U
3HAYUMBIX C TOYKH 3pCHUS LIEJIA UCCIICI0BAHUS.

BaxxHoil 0COOEHHOCTHIO (DYHKIIMOHMPOBAHUS CIOKHBIX CHUCTEM SIBIISIETCS
IIPUHLUUNKAIbHAS HEOIPEAEICHHOCTh UCTUHHOIO COCTOSIHUS BHEIIHEH Cpelnbl B
KaXIbli MOMEHT BpemeHH. lIpupoma 53TOM HEONPEHEIIEHHOCTH CBs3aHA C
HAJIMYUEM psifa NPUYUH, BaXXHEHIIHE U3 KOTOPBIX OOYCIOBIIEHBI CIETYIOIIUMU

dbakTopamu.



- O HEKOTOpBIX, BO3MOYKHO, HEIOCPEICTBEHHO BIMSIOIIMX HAa IOBEJICHUE
CUCTEMBI IIapaMeTpax BHEIIHEN cpelbl (TO €CTh IapaMerpax, KOTOpbIE CIEA0BAJIO
Obl OTHECTHM K KaTeropuM «BXOJHBIX») HCCIEIOBATENIb 4acTO HE 3HAET, W,
CJIEI0BATENIbHO, HE MOYKET UX YUUTHIBATD.

- Hexoropsle napaMeTpsl BHELIHEHN Cpe/ibl HE MOTYT OBITh U3MEPEHBI B CHITY
TEXHUUYECKON HENPUCTIOCOOIEHHOCTH NHPOPMAIMOHHBIX CPEJICTB.

- YwuciieHHblE 3HAYEHUs YYWUTHIBAEMBIX [1APAaMETPOB OLICHUBAKOTCS C
OIIMOKAaMU H3MEPEHUM, ONPEAENIAEMbIMU C OJHOM CTOPOHBI — BHYTPEHHHMH
IIyMaMH U3MEPUTENBHBIX YCTPOMCTB, a C APYrOl — BHEIIHUMU ITOMEXAMH.

BozneiictBue  Ha  cucreMy — TOJOOHBIX ~ HEYYTEHHBIX  (aKTOPOB
KOMIIEHCUPYETCSl BBEJICHUEM B MOJI€Nb JOMOJIHUTENbHBIX CBA3€H — BHEIIHHMX
BO3MYIIAOIIUX BO3ICUCTBUN HUIIN IIIyMOBY.

Cucrema MOXXET HaXOAMTHCS B Pa3IM4HbIX cOCTOsHUAX. CocTosiHuE 11000
CUCTEMbI B ONPE/ICNICHHbII MOMEHT BPEMEHU MOXXHO C OINPEACICHHOW TOYHOCTHIO
0XapakTepU30BaTh COBOKYITHOCTBIO 3HAYEHHI MTapaMeTPOB COCTOSHUS G.

Taxum oOpa3om, cuctema XapakTepu3yeTcsi TpeMs IpylnnaMH epeMEeHHbIX:

1. BxonHble INEpEeMEHHBIE, KOTOPbIE TI'E€HEPUPYIOTCS  CUCTEMAaMH,
BHEIIHUMHU OTHOCHUTEIIBHO UCCIIENYEMOI

X=X, Xy, Xgoo Xy,

2. BoixogHble TepeMEHHBbIe, OMPEICNAIONe BO3ACHCTBUE HCCIEAYEMOM

CHUCTEMBI Ha OKPY>KAIOIIYI0 Cpesry

Y= o, V5--- V)
3. [TapaMeTpsl COCTOSIHHS, XapaKTEPU3YIONIUE IUHAMHYECKOE IOBEICHUE

HCCJ'ICI[YCMOﬁ CHCTCMBI

=4, 4, 4...4,,.
[Ipu wuccnenoBaHuM OOJBIIMHCTBA CUCTEM BCE€ TpPU TPYNINbl BBEIECHHBIX
BEJIMYMH MPEIOoNaraTcs QyHKIUIMA BPEMEHHU.

B HAayYYHOM I1O3HAHWHW BO3MOJKHBI IBAa criocoba MOJCIIMPOBAHUA:



Omnupuveckuii. cnocob mooeruposanusi — TOAPAa3yMEBAET BOCCO3IAHHE
OMIIUPUYECKHU BBISIBJICHHBIX CBOMCTB U CBsI3€l 00BEKTa B €T0 MOJICIIH.

Teopemuueckuii cnocob6 mooenupoganusi — MOAPa3yMEBACT TECOPETHUECKOE
BOCCO3/JaHHE 00OBEKTA B €r0 MOJICIIN.

Mopenu, npuMeHsieMble B HAaydyHOM TIO3HAHHWM, pa3JC/SIIOTCS Ha JBa
OOJBIINX KJIacca:

MamepuanvHvle Mmooenu TPEACTABISIOT COO0N TPHUPOAHBIE OOBEKTHI,
NOAUMHSIOMMECS B CBOEM (DYHKIIMOHUPOBAHUM €CTECTBEHHBIM 3aKOHAM.
[Toapa3zaensroTcst Ha IBa OCHOBHBIX BHJIA: IPEAMETHO-(OU3UIECKUE U MPEIMETHO-
MaTeMaTHYECKUE MOJCIIH.

Hoeanvnvle modenu TPENCTABISIOT COOOM wHjeaibHbIE 00pa30BaHMS,
3a(pUKCUPOBAaHHBIE B COOTBETCTBYIOIIECH 3HAKOBOH (hopme M (HYHKIMOHHUPYIOIINE
M0 3aKOHaM JIOTMKHM MBIIUICHHs, oTpaxkaromiedt mup. [lompasnmensiorcs Ha aBa
OCHOBHBIX BHUJA: HWJEaTU3UPOBAHHBIE MOJICJIbHBIC MPEICTABICHUS W 3HAKOBbBIC
MOJIEJIIH.

COOTBETCTBEHHO  YKa3aHHBIM  pPA3JIMYCHUSM  BBIICISIIOT  OCHOBHBIC
Pa3HOBUIHOCTH MoJieaupoBaHus. Kaxkioe u3 HUX IPUMEHSIETCS B 3aBUCHMOCTH OT
0COOCHHOCTEHN M3y4aeMoro 00beKTa U XapaKkTepa Mo3HaBaTeIbHbIX 3a/1a4.

[IpenmeTHO-(pU3NUECKOE MOJACIMPOBAHUE IIUPOKO HCIIONB3YETCS KakK B
HAy4YHOW TpaKTUKE, TaKk M B cdepe MaTepHaIbHOTO MPOU3BOJACTBA. Takoe
MOJICIMPOBaHUE BCErja IMpearnoaraet, 4ro MOJeNb JIOJhDKHA OBITh CXOAHA C
OPUTHHAJIOM I10 (PM3UYECKOM MPUPOJE M OTIIMYATHCS OT HETO JIUIIb YUCICHHBIMU
3HAUCHUSAMH psifa TmapameTpoB. Hapsigy ¢ STUM B MOpakTUKE HAYyYHOTO
UCCIICJIOBAHUS YaCTO UCIIOIB3YETCS U TaKOW BUJ MOJEIUPOBAHUSI, IIPU KOTOPOM
MOJICIb CTPOHUTCS U3 OOBEKTOB MHON (HM3UYECKOM MPHUPOIBI, YEM OPUTHHAJ, HO
OIMMCHIBACTCS OJIJMHAKOBOM C HMM CHMCTEMOM MaTeMaTHYECKUX 3aBHCHUMOCTeH. B
OTJIMYHME OT MPEIMETHO-(PU3UUECKOTO OTOT BHJI MOJICTUPOBAHUS HA3BIBAIOT
peaMeTHO-MaTeMaTHIecKuM. [IpenMeTHas MOJeab CTAaHOBHUTCS 371eCh OOBEKTOM

VCIBITAaHUS U U3Y4YEHUs, B pe3yJibTaTe KOTOPOro CO34AaETC €€ MATEMaTU4YECKOE



omucanue. [lociemnee 3aTeM TMEPEHOCUTCS HA MOJCIUPYEMBIM  OOBEKT,
XapaKTePHU3ys €ro CTPYKTYPY U (PyHKITMOHHPOBAHUE.

lIpeomemno-gusuveckoe mooenupoganue MHPOKO HCIOJIB3YETCS Kak B
HAy4YHOW TpaKTUKE, TaK M B cdepe MaTepHAIBHOTO MPOU3BOJACTBA. Takoe
MOJICIMPOBaHUE BCerja IMpearnoiaraeT, 4ro MOJeb JIOJDKHA OBITh CXOJHA C
OPUTHHAJIOM IO (PU3NYECKON MPUPOJIE U OTIIMYATHCS OT HETO JIUIIb YUCICHHBIMU
3HAYCHUSIMU psiia napaMmeTpoB. Hapsny ¢ 3TUM B NpPakTUKE HAay4dyHOIO
WCCJIEIOBAHUS YaCTO HCIIOJb3YETCS M TAKOW BHUJ MOJEIUPOBAHUS, IIPU KOTOPOM
MOJIENIb CTPOUTCS W3 OOBEKTOB MHOW (DU3MYECKON MPUPOIBI, UeM OPHUTHUHAJ, HO
OIHUCHIBAETCS OJMHAKOBOW C HUM CHCTEMOM MaTeMaTHYECKUX 3aBHCUMOCTel. B
OTJIMYME OT TMPEIMETHO-(PU3NUECKOTO ATOT BHJ MOJICTUPOBAHUS HA3BIBAIOT
npeomemuo-mamemamudecxkum. lIpeameTHas MOJCIIb CTAHOBUTCS 371€Ch OOBEKTOM
WCTIBITAHUSA W HU3YYCHUs, B PE3YyJbTaTE KOTOPOrO CO3MAETCA €€ MATEMaTHYECKOe
onucanue. IlocraegHee 3areM TEPEHOCUTCS HA MOJCIUPYEMBbIH  OOBEKT,
XapaKTepH3ys ero CTPYKTYPY U (PyHKITMOHHPOBAHUE.

B pa3BuToii Hayke, OCOOCHHO TMTpH TIEpexojiec K TEOPETUUECKUM
UCCIICIOBAHUSIM, IIUPOKO HCIOJB3YETCS MOOeIuposanue ¢ NpuMeHeHuem
uoeanvHulx Mooenell. ITOT CIOco0 MOTydeHUs 3HaHUN 00 00BEKTaX MOXKET OBITh
OXapaKTepU30BaH KaK MOJECIUPOBAHUE TOCPEACTBOM  MACATU3UPOBAHHBIX
npeactaBieHnii. OH  sBAseTcd BEAyIIMM HUHCTPYMEHTOM TEOPETHYECKOTO
HCCIICIOBAHUS. AKTHUBHO MCIIOJB3Ysl MOJICIbHBIE MPEACTABICHUSA, HAy4YHOE
HCCJIEIOBAHUE BMECTE C TEM MPUMEHSIET M TAaK HA3bIBAEMOE 3HAKOBOE
MoodenuposaHnue, KOTOPOE OCHOBAaHO Ha TOCTPOECHMH UM  HCHBITAaHUU
MaTeMaTUYECKUX MOJIeJiell HEKOTOPOro Kiacca sIBJICHHM, 0€3 UCIOIb30BaHus MPU
TOM  BCIIOMOTAaTeNBHOTO (U3UYECKOr0 OO0BEKTa, KOTOPBIA IIOJBEpracTcs
ucnbiTanuio. [locnegnee oTaMuyaer 3HAKOBYKO MOJZENb OT  IMPEIMETHO-
MaTeMaTU4eCcKor. TakoW BHUJ MOJAECIUMPOBAHUS HWHOTAA HA3bIBAIOT TaKXKe
abcmpaxmuo-mamemamuveckum. OH TpeOyeT MHOCTPOCHHS 3HAKOBOM MOJCIIH,
MPECTABIAIONIEH HEKOTOPhIM OOBEKT, IJ€ OTHOILIEHUS U CBOMCTBA OOBEKTa

NpCaACTaBJICHbI B BUAC 3HAKOB U UX CBs3eH. JTta MOJCJIb 3aTCM HCCIICAYCTCA YUCTO



JIOTUYECKUMH  CpPEJCTBAMH, M HOBOE 3HAHME BO3HUKAET B pe3yJbTare
JEAYKTUBHOTO Pa3BEPTHIBAHUS MOJENH 0e3 oOpalleHus K MPeIMETHON 00JacTH,
HAa OCHOBAaHHMM KOTOPOM BBIpOCIA JaHHAs 3HAaKoBask MOJENb. B abcmpaxmho-
MAmMemMamuyeckom MoOeIuposaHuu Mooelb — 3MO KOHCMPYKYUs, U30MOp@hHas
mooenupyemotu cucmeme. IIpr TaKOM MOJIETUPOBAHUM KaXKAOMY OOBEKTY CUCTEMBbI
CTABUTCS B COOTBETCTBUE ONPENCIEHHBINA AJIEMEHT MOACIUPYIOMIEH KOHCTPYKIIUH,
a CBOMCTBAM M OTHONICHHSIM OOBEKTOB COOTBETCTBYIOT CBOMCTBA M OTHOIICHUS
DJIIEMEHTOB.

Jlpyrasg pa3HOBUIAHOCTh MOJCIMPOBAHUS C NPUMEHEHHEM HJICAIbHBIX
MOJIEJIEll OCHOBaHA Ha TOHSTUU «YEPHbLIL AWUK». ITAM TEPMUHOM IPHUHSITO
Ha3bIBaTh 00BEKT, BHYTPEHHSS CTPYKTYpa KOTOPOTO HEJOCTYITHA JIJI1 HAOIIOACHUS
U 0 KOTOPOM MOKHO CYAUTH TOJBKO IO €ro BHEUIHEMY MOBEJECHHIO, B YACTHOCTHU
0 TOMY, KaKk OH MpeoOpa3yeT MpUXOASIINE HAa BXOJ cUrHajbl. Ecin HekoTopas
CHUCTEMA CJIMIIKOM CIIOHA, TO HET CMbICJIAa UCKaTh €€ MaTeMaTUYECKOE OMMUCAHHUE.
[Ipomie mombITaThCd MOCTPOUTH BMECTO HEE NPYTrylH0 CHUCTEMY, KOTOpas Mpu
3aJIaHHBIX YCJIOBUSAX OYyleT BeCTH cels TOYHO Tak *ke. Takoe MoJeaupoBaHUE
YaCTO MCIOJB3YETCs MPU UCCIEIOBAHUU OTAEIbHBIX CUCTEM >KHUBBIX OPTaHU3MOB C
MOMOIIIBI0O KOMIBIOTEPHOU cumyinsiuu. Onucarh pabOTy >KUBOTO OpraHu3Ma
YpaBHEHUSIMU KpaWHE TsDKEJIO WM BOOOIIe HEBO3MOXXKHO. Ho BO3MOXKHO
MOCTPOUTH KOMITBIOTEPHYIO CXEMY, KOTOpasi PH MoJiauye Ha BXOJ ONPEAEIEHHOTO
CTUMyJa JaBajia Obl Ha BBIXOJIE PEAKIMI0, TOXJIECTBEHHYIO WM OJIM3KYI0 K
peaKkiuu MOJIEIUPYEMOM CHCTEMBbI. EcCliM CHEeKTp COBMNANAOMIMX BXOJHBIX H
BBIXOJ/IHBIX MPOLIECCOB JOCTATOYHO HIMPOK, TO MOKHO OKHAATh, YTO MOCTPOEHHAS
CXeMa TOYHO BOCTIPOU3BOAUT UCCIEAYEMbIH OOBEKT.

Knaccugpuxayus mooeneii.

Cy1iecTByeT MHOTO KiIacCU(DUKALUN MOJIENIeH, XapaKTEepPU3YIOIIUX CBOMCTBA
MoOJieiel, OCOOEHHOCTH UX TMPUMEHEHUs, MpoucxoxjaeHue. I[loHumanue
KJacCUpUKauuMil Mozelel SBISETCd OJHUM W3 YCIOBUH HX TPaMOTHOIO
npuMeHeHus. IIpu 5TOM oOKa3bpIBaeTCs IMOJE3HBIM OTBETUTh Ha CIEAYIOUIUE

BOIIPOCHI.



Kakoro Buma (tuma) momens Oojiee BCETO MOAXOAWT ISl PEIICHHS
MOCTABJICHHOW 3a7a4u?

K xakomy kiaccy oOTHOcHTCS pa3pabarbiBaemass MOJAEIb U B YEM
0COOEHHOCTH €€ UCTIOIb30BAHMS?

1. B 3asucumocmu om ocobennocmeli 603HUKHOBEHUsL MOJICIIA MOTYT OBITh
paszieneHbl Ha TPU TPYIIIbL:

a) @eHomeHoNOcUYeCKUe, BO3HUKAIONIME B peE3yJbTare HAOIIOICHUS
00BEKTa, SABJIICHUSI, €TO OCMBICITMBAHUS;

0) acumnmomuueckue — X TMOSBIICHUE pe3ybTaT Aeayknuu. HoBas Mozenb
NOSIBJISIETCA KaK 4YacTHBIM ciydaid Oojee oOmedt wmogenu. Ilepexon ot
(EHOMEHOJIOTUYECKUX ~ MoJieJied K aCHUMNOTOTHYECKUM  XapaKTepHU3yeT
ONPEICNIEHHYIO 3PEJIOCTh HAYKH;

B) Modenu ancambaeli — BO3HHUKJIU B pe3yjbTaTe Mpolecca HHIYKIIHU.
HoBas monens saBiseTca 00O0OIIEHHMEM WIA CHUHTE30M OTHAEIBHBIX Moaeler. B
MOJIENIAX aHcaMOJIel CBOWMCTBA OTIEIBHBIX OOBEKTOB HCCIEAYIOTCA C YYETOM
B3aMMO/ICHCTBUSL O0BEKTOB. Mojien ancamOJieil He MOTYT OBITh MOJIYYEHBI ITyTEM
MEXaHUYECKOTO OOBEAUHEHUS MOJICNICH OTIEITbHBIX 0OBEKTOB B MOJICTTh CUCTEMBI.

[Ipu oObenMHEHUH OOBEKTOB B CUCTEMY BHYTPEHHHE CBOMCTBA OOBEKTOB
MOTYT M3MEHSTHCS, UYTO OCOOCHHO 3aMETHO TPU U3YYEHUH COLHAIbHO-
SKOHOMHYECKUX CUCTEM.

2. B 3asucumocmu om cnocoba OnUcCamus COUCME MOOeIUPyemoco
00veKkma PA3NUYaAlOT MOJETH 6epbalvhbie, U300pa3umenvHvie, AHAL0208ble,
cumeonudecKue.

BepOanbHbie — 3TO CIOBECHBIE, ONKUCATEIbHbIE MOACTH. B 300pa3suTeIbHbIX
MOJIEISIX U3y4yaeMble CBOMCTBA (OTHOIIEHHS) OOBEKTA MPEJICTABICHBI 3TUMHU K€
CBOMCTBaMHU (OTHOIICHUSIMH), HO, KaK MpaBWio, B ApyroMm macirade. Hampumep,
MOJIe b caMoJIETa ISl MPOAYBKH B adPOJIMHAMUYECKON TpyOe, MOIeNIb COTHEYHOM
CUCTEMBbI B IUIAHETAPUU, MOJENb THAPOY3Ja B KOHCTPYKTOPCKOM opranu3anuu. B
aHAJIOTOBBIX  MOJIENIIX ~ CBOMCTBAa  00BEKTa  OTOOpakaloTcss  HabopoM

cnenupuIecKnX CBOMCTB MojeNu. Tak, mpy aHaJIOTOBOM MOJIECIMPOBAHUU TOJIETA



camoyi€ra mapaMeTpbl (KOOPJIHWHATHI, CKOPOCTH) CaMoJIETa OTOOpakaroTCs B
MO/IENIA 3HAYCHUSIMU HAIPSKEHUSI, CUIIbI TOKA.

Jpyrou mpumep: MHOMKECTBO TOYEK 3E€MHOM IMOBEPXHOCTHU C OIWHAKOBOU
BBICOTOM HaJl YPOBHEM MOPsSI OTOOpaKarOTCS Ha KapTe€ COOTBETCTBYIOIIEH
JIMHUEN — TOPU3OHTAJIBIO.

B cumBomMyeckux (3HAKOBBIX) MOJENAX MPEACTAaBICHUE BEIUYUH U
OTHOIIEHUN MEXIy HUMHU OCYIIECTBISETCS C MOMOIIBI0 OYKB, YHCENT M APYTHUX
3HakOB. OCHOBHO€ MPEUMYIIECTBO 3TUX MOJENEH — «BAapUAHTHOCTH». OIHUM
3HAKOBBIM OTNHCAHUEM KOJMPYIOTCS (M3UYECKU pa3InyHbIe CHUCTEMBI. bombIoe
YUCJI0O KOHKPETHBIX 3HAYCHUM IapaMETPOB CHUCTEMBI U COOTBETCTBEHHO YHCIIO
BApUAHTOB €€ MOBEJEHUSI MOTYT ObITh U3yY€Hbl Ha OJIHOM U TOH ke Monenu. [lpu
UCCJICIOBAHUHM O0BEKTAa MOTYT OBITh MCIIOJIB30BAaHBI BCE YETHIPE THUIA MOJCIICH.
BepbanbHbie 1 M300pa3uTENbHbIE MOJEIN MPU 3TOM MOTYT paccMaTpUBaThCS B
KaueCTBE MHCTPYMEHTa IE€pPBOro MPUONKEHUS pelIeHUs] 3aaadud. BO3MOXKHBI
KOMOMHAIIMK PAa3IUYHBIX THUIOB MoOjenei. Tak, B TpeHaXEPHl BKIIOYAIOT U
aHaJIOTOBbIC, U 3HAKOBBIE OJIOKH.

3. B 3asucumocmu om cnocoba omobpadicenuss 00vekma Ppa3zaudaroT
MOJEIIA  aHalumudeckue U UMUmMayuoHHvle. B aHAIUTHUYECKUX MOJEIAX
UCIIOJB3YIOTCSl TIOJTYUYEHHBIC W3 Pa3IMYHBIX COOOpPaKEHUM 3aBUCHUMOCTH MEXKIY
BBIXOJHBIMM W BXOJHBIMM TNEPEMEHHBIMH MOJEIA, B TOM YHUCJIE, NpPU
HEO0OXOJIMMOCTH, 3aBUCUMOCTH JIJII BBIYUCIICHUS KpuTepuaibHOW PyHKumu. [Ipu
9TOM [IJIsl 3aJaHHBIX BXOJHBIX BO3MYIICHHH OOECIIEYMBACTCS BBIYHCICHUE
HCXOJI0OB MOJIeNIn 0€3 UMUTAIIMU PEATbHBIX MPOIIECCOB, MPOTEKAIOIINX B OOBEKTE.
Jns aHanuTHYeCcKUX MojieNield HauOosee XapakTepHbl BepOaIbHbIE U 3HAKOBBIC
crocoObl omucaHusi. IMUTaIIMOHHAs MOJENb UMUTHPYET HCCIEAyeMbId OOBEKT,
TEUYEHUE PEAJBbHOTO Mporecca. JJisi UMUTALMOHHBIX MOJEJIEH HCIIOJIb3YIOTCS BCE
cnocoObl onucaHus. TepMUH «pealibHbII MPOLIECC» 3/1€Ch U JJajiee UCIIOJIb3YETCs B
CMBICJIE TIPOIECC «CYIIECTBYIOIMIUI» WM  «CIOCOOHBIH TPHHATH GopMy
CYIIECTBOBaHUS». IJTO pPaBHBIM 00pa3oM OTHOCUTCA K aHaJUTUYECKUM U

UMUTAIMOHHBIM MOJIETISIM. BBIOOp MeXAy aHaTuTUYeCKOM W HWMHUTAIMOHHOU



MOJICIISIMH OTIPEACIIICTCS 3aJ]a4aMy UCCIICIOBAHUS, YPOBHEM 3HAHUN 00 O0BEKTE U
KBaJM(PUKaLMEN UCCIIe0BaTeNsl.

4. Ilo omnowenuto K ynpagienuro Mooeau pazoensomcs Ha onucamenbHble
(He coaepikalllie YNpaBICHUN) U KOHCMPYKmMugHovle. B KOHCTPYKTUBHBIX MOJIEIISX,
coJiepKaluX YIpaBJeHUE, MOXKET CTABUTHCS 3ajjauya JOCTUXKEHHUS OJTHOTO U3 TPEX
BUJIOB ONTHUMYMOB: PaBHOMEPHOIO, CTaTUCTUYECKOTO, MHHHMMAakcHoro. 5. B
3aBUCMMOCTH  OT 1€  HWCCICIOBAaHUS  MOXHO  BBIICIUTH  MOJCIH
(GyHKUIHOHATIBHBIE, CO3/IAHHBIE 1JIs U3YUYEHUs MPe0oOpa30BaAHMS CUCTEMOUM BXOIHBIX
CUTHAJIOB, W CTPYKTYpHBIC, TpEIHA3HAUYCHHBIC IS W3yYCHUs BHYTPEHHEU
CTPYKTYPBI CUCTEMBI.

6. Ilo omnowenuro x npeomemnou obaacmu (I10) mMomenu pgensTcs Ha
nesagucumole oT 110, nacmpausaemvie na 110, opuenmuposanuvie nHa I1O.
Mopenu, npegHa3HAYEHHbIE JUIsl WM3YYEHUsT BHYTPEHHEW CTPYKTYpbl OOBEKTa,
HEOOXOJMMO TIepel WX NMPUMEHEHHWEM HANOJHUTHh KOHKPETHOW HHQOpMaIneH.
Mopnens 0e3 HamoJHEHHWs] KOHKpPETHOW uWH(OpMalmeld Ha3bIBaeTCsa OO,
abctpakTHOU. [Ipr 3TOM BO3MOKHBI pa3IMYHBIC YPOBHH aOCTpakiuu. Mojenu ¢
BBICOKMM YPOBHEM aOCTpaKIUd M3YYArOTCS caMmocTosiTenbHO. [lomydeHHbie mpu
ATOM pe3yJbTaThl UMEIOT OOIIYI0 3HAYMMOCTH I BCEX CIy4acB MX HAIOJHEHUS
KOHKpeTHOHM nHpopmanueit. Monens, HanoJIHeHHast THGOpMaILMel 13 KOHKPETHOM
IpeAMETHONM 00JIaCTH, Ha3bIBACTCS KOHKPETHOH. 3ajada HAmoOJHEHHS OOIIeH
Mozaenu WHGOpMAIMEH MpU CYIIECTBEHHOM OOBeMe TIOCIeAHEH mpuBela K
pa3paboTke 0a3 m OaHKOB JaHHBIX. ba3pl oOeclieuynBalOT XpaHEHHE ITAaHHBIX, B
OaHkax, KpoMe xpaHeHusi nHpopmaluu, ykazanus crocoba u ¢hopm e€ BbI30Ba,
MPETyCMaTPUBACTCS COBOKYITHOCTh OOCITY)KMBAIOIIUX OIEpaldii, B TOM YHCIIC
Habop anropuTMOB 00pPabOTKKU UHPOPMAIIUH.

B 3asucumocmu om xapaxmepucmuk obvexma, uoa 6xo0HOU ungpopmayuu
U yenu uccie0osanusi pa3padaTbIBAlOTCS CICTYIOIINE BUIBI MOICTICH:

7) demepmMuHuUcmu4ecKue, cmoxacmuuecKkue, Mooenu c
HeonpeoeneHHOCMAMU;

8) nenpepuisnvie, Ouckpemuole u OUCKPEMHO-HENPEPbIGHDLE,;



9) cTaThyecKue M ouHamuyecKkue,

10) sunetinvie u nerunetinvie.

B nocnenneit kiaccudukanyuu UCIOJIb3YIOTCS OT/ACIbHBIE CBONCTBA MOJICIIH.
B peanbHOli Mopenu OyneT UMETh MECTO «HaOOp» CBOMCTB. Tak, Hampumep,
HEKOTOpass MOJENb  SBISIETCS  JUCKPETHOW, CTOXaCTUYECKOW, JIMHEWMHOW,
nuHamMuueckord. CymecTByloT HW  ApPYrue, KpOME€ PACCMOTPEHHBIX BBIIIE,
KJIaCCU(PUKALUU MOJIEIIEH.

[Ipouecc MoaenupoBaHus COCTOUT U3:

- (popmanmzanuu (TPOCKTUPOBAHKME W HACTPOIKA MOJEIIH, CUCTEM MOJEIICH
1 MOJIEJIEN CUCTEM),

- COOCTBEHHO MOJICJIMPOBaHUS (MIOCTAHOBKA PA3IMUHBIX 3aJlad U PEIICHUE
HX Ha MOJICJIN),

- MHTEPIPETALUA PE3YJIbTATOB MOJCIMPOBAHUS, KOMIIJIEKCUPOBAHUS C yKE

HMCIOIIMMHUCA pCaJIbHBIMHU CUCTCMAaMMU.

Jlexknus 9

Tema 9. Ouenka cnoxcnvix cucmem. OcHoéHble MUNBL WIKATI U3MEPEHUA

OcHnosHble 80npocwvl

1. Drarbl OlICHUBAHUS CIIOKHBIX CHCTEM.

2. [Tonsitue mkansl. [kanupoBanue.

3. Buasr mkai.

4. O0paboTKa XapaKTepUCTUK, U3MEPEHHBIX B PA3HBIX ITKAJaX.

5. Meronpl OIICHWBAHUS CHUCTEM PA3JCNSIOTCS HA KAaYeCTBEHHBIE W
KOJMYCCTBECHHBIC.

B cucrtemMHOoM moaXxoAe BBUICNIAIOT pazfen «Teopus 3PQPeKTUBHOCTY,
CBSI3aHHBIN C OINpeIeNIeHHeM KadeCTBa CHCTEM U MPOIECCOB UX PEATU3YIOIIHX.

Teopus sddexTnBHOCTH — HaydyHOE HANpABJIICHHE, MPEAMETOM H3yUCHHUSI
KOTOPOTO SIBJISIFOTCS BOTIPOCHI KOJIMYECTBEHHON OIICHKM KAaYECTBA XapaKTEPUCTHUK

1 3P (HEKTUBHOCTH (PYHKIMOHUPOBAHUS CIIOKHBIX CUCTEM.



B o6mem ciydae omenka 3(G(EKTUBHOCTH CIIOXKHBIX CHCTEM MOXET
MIPOBOJIUTHCS JJIsl Pa3HBIX IEJICH.

Bo-nepBeIX, s ONTHUMHU3AIMM — BHIOOpAa HAWJIYYIIETO ajropuTrMa H3
HECKOJBKHX, PEATU3YIOMINUX OJIMH 3aKOH (PYHKITMOHUPOBAHUS CHCTEMBI.

Bo-BTOpbIX, misi WAEHTUPUKAIIMU — OIpESJeHUsS CHUCTEMbl, KaueCTBO
KOTOpOM HamboJiee COOTBETCTBYET PEAIbHOMY OOBEKTY B 3aJJaHHBIX YCIOBHUSX.

B-TpeThux, 115 NpUHSTHS PElIeHUH 10 YIPaBICHUIO CUCTEMOM.

BriensroT yeThipe Tarna OleHUBaHUSI CIIOKHBIX CUCTEM:

Oman 1. Onpedenenue yeau oyenusanusi. B CHCTEMHOM aHAIN3€ BBIACISIOT
aBa Tuna uene. KadecTBEHHOMW HA3bIBAIOT 1E€Jb, JOCTHUKEHHE KOTOPOM
BBIP)KACTCS B HOMHHAJIBHOW IIKaje WJIM B IIKane mnopsaka. KomwmdecTBeHHOU
Ha3BIBAOT I€JIb, JOCTH)KEHUE KOTOPOW BBIPAKAETCS B KOJIMUECTBEHHBIX IIKAJIAX.

Oman 2. H3mepenue ceolicma cucmemvl, TPU3HAHHBIX CYIIIECTBEHHBIMU JIJIsI
nener oreHuBaHusA. J[Ji1 ATOTO BBIOMPAIOTCS COOTBETCTBYIOUIWE IIKAIBI JIJIst
U3MEPEHUSI CBOMCTB U BCEM HCCIEAYyeMbIM CBOMCTBAM CHCTEM IMPUCBAMBACTCS
OTIpe/IeJICHHOE 3HAYCHHE Ha OTUX IIKaJIax.

Oman 3. Obocrnosanue npeonoumerull Kpumepues Kaiecmea u Kpumepues
agppexmusnocmu  PyHKIIMOHUPOBAHUS CUCTEM Ha OCHOBE H3MEPEHHBIX Ha
BBIOpAHHBIX IIKAJIaX CBOMCTB.

Oman 4. Cobcmeenno oyenusanue. Bce wuccaeayeMble CHCTEMBI,
paccMaTpuBaeMble KaK allbTepHATHBBI, CPABHHUBAIOTCA IO CHOPMYIHPOBAHHBIX
KPUTEPHUSIM U B 3aBUCUMOCTH OT II€JICH OIEHUBAHUS PAHKUPYIOTCS, BRIOUPAIOTCA,
OTNITUMHU3UPYIOTCSI.

B ocHOBE OIleHKH JISKHT MPOIIECC COTIOCTABIICHUS 3HAYCHUI KaueCTBEHHBIX
U KOJIMYECTBEHHBIX XapPaKTEPUCTUK HUCCIEAYeMOW CHUCTEMBbl 3HAYCHHUSIM
COOTBETCTBYIOIMX INKajld. MccienoBanue XapaKTepUCTHUK IPUBEIO K BBIBOIY O
TOM, YTO BCE BO3MOXKHBIC IITKAJIbI MMPUHAIICKAT K OTHOMY M3 HECKOJIbKHUX THIIOB,
OTIPEIEIISIEMBIX TIEPEUHEM JIOMYCTUMBIX OTEpaIliid Ha ATUX MIKaJaX.

[llkana — TOCAEAOBATENLHOCTh YHUCEN, CIy)Kamias Ui W3MEpPEHUs WU

KOJIMYECTBEHHOM OLICHKH KaKUX-J1100 BEJINYMH.



llxanuposanue — 3TO  omepanusi  YNOPSAOYMUBAHMUS ~ MCXOJTHBIX
SMIIUPUYECKUX JTaHHBIX MyTEM IepeBojia WX B MIKaibHbIC oreHku. lllkanma maer
BO3MOXKHOCTh YMOPSAJOYUTHh HAOJI0aeMble SBICHHS, IPU 3TOM KaXI0€ M3 HHUX
MOJIy4aeT KOJIMYECTBEHHYIO OIleHKY (kBaHTHduiupyercs). [lkanmpoBanue
MIOMOTAET ONPEEIUTh HU3IIYIO U BBICITYIO CTYTIEHH MCCIIEyEMOTO SIBJICHHUS.

dopManbHO wKAIOU HA3BIBAETCS KOPTEK U3 TPEX dIMEMEHTOB <X, @,Y>, rae
X — peanbHBI 00BEKT, Y — IIKaja, ¢ - romoMopdHoe oToOpakenne X Ha Y.

B coBpeMeHHOM T€OpHUHU U3MEPEHUM OTIPEICIICHO:

X = {x1, X2, ..., Xi, ..., Xn, RX} sMmmnupuyeckas cucTeMa ¢ OTHOIICHHEM,
BKJTIOYAIONIAsi MHOXECTBO CBOKMCTB Xi, HA KOTOPBIX B COOTBETCTBHH C IICIISIMHU
U3MEpeHHsl 3aJlaH0 HeKoTopoe oTHomeHue RX. B  mpomecce wu3Mepenus
HEOOXOIMMO Ka)X/IOMy CBOHCTBY XI € X MOCTaBUTh B COOTBETCTBUE MPHU3HAK HJIH
YHCIIO, €r0 XapaKTepU3yIollee.

Y = {o(x1), ...,o(xn), Ry} 3HakoBas cucTtemMa ¢ OTHOLICHUEM, SBJISIOMIANACS
O0TOOpaKeHHEM SMIIMPUYECKOW CHCTEMBbl B BHJIE HEKOTOpPOl oOpa3HOW win
YUCIIOBOW CUCTEMBI, COOTBETCTBYIOLIEH U3MEPSEMON IMIIMPUIECKON CUCTEME.

¢ € ® - romomoppnHoe oToOpaxkenume X Ha Y, YCTaHaBIMBAIOIIEE
cooTBeTcTBHE MeKIy X U Y Tak, uro {@(X1), ...,p(xn)} € Ry Tomabko Torma, Korma
{x1, X2, ..., Xi, ..., Xn}e Rx.

Buowl wkan onpenemoercs mo @ = {¢l, ...,em}, MHOXECTBY JOIMYyCTHMBIX
npeoOpazoBaHuii Xi—Yi.

Camoii cnmaboil KayeCTBEHHOM WIKAOW SBISETCA HOMUHANbHAA WKANA
(kajla HAaMMEHOBaHWH, KiaccH(HKAIIMOHHAS ITKaia), 0 KOTOpOW oObekTaMm Xi
WIM WX HEPa3JIMYUMBIM TpPYIIaM JaeTcsl HEKOTOPbIM Npu3Hak. Takol npusHak
JAaeT JIMIIb HUYEM HE CBSI3aHHbIE MMEHAa OOBEKTaM. DTH 3HAYEHUS ISl Pa3HbIX
00bekTOB OO coBMangarT, U060 paznudaroTcs. lllkampl HOMUHAIBLHOTO THIIA
JOMYCKAIOT TOJIbKO pa3inyeHue OOBEKTOB HA OCHOBE IPOBEPKU BBIMNOJHEHUS

OTHOIICHUWA PAaBCHCTBA HA MHOKCCTBC 3TUX JJICMCHTOB.



HoMuHanbsHpIM TMI KA COOTBETCTBYET NMPOCTEUIIEMY BUAY U3MEPEHHM,
IIPH KOTOPOM IKAJBHBIC 3HAYSHUS MCIIOIB3YIOTCS JIUIIh KaKk UMEHa 0OBEKTOB.

Axcuoma moarcoecmea: 1ubo a~0, 1ubo a~0, ecau a~0, To O~a, eciu a~0 U
0~c, T0 a~c. (a, 6, C — 3HAYEHHUS IIIKaJIbI).

OmauyumenvHas wepma: OTCYTCTBUE MAaTEMATHYECKIUX CBOWMCTB.

Ilpumepamu wW3MepeHU B HOMHHAIBHOM THUIE IIKAJl MOTYT CIIYXKHUTh
HOMEpa aBTOMAIIMH, TEJICPOHOB, KOJBI TOPOAOB, JHI, OOBEKTOB U T.IL
EnuHCTBEHHAs 11eTh TAaKUX U3MEPEHUI — BBISBICHUE Pa3IMunil MKy 00beKTaMu
Pa3HBIX KJIACCOB.

[llxana Ha3bIBaeTCsI pPaHTOBOW (wikana nopsoka), ecinu MHOxecTBO O
COCTOMT M3 BCEX MOHOTOHHO BO3PACTAOIIUX JIOMYCTUMBIX MpPeoOpa3oBaHUM
IIKAJbHBIX 3HAYCHUH.

MOHOTOHHO BO3pacTalONIMM Ha3bIBACTCS Takoe MpeodpazoBaHue ¢(X),
KOTOPOE YAOBJCTBOPSCT YCIOBHIO: eciid X1 > X2, To u @(X1)> @(X2) mis o0bix
IIKAJIBbHBIX 3HaYCHUH X1 > X2 u3 oOmactu onpeaenenus ¢(X). IlopsakoBbiii THIT
IIKaJ JOMYCKaeT HE TOJBKO pa3inyhe OOBEKTOB, KaK HOMHHAIBHBIA THII, HO U
UCTIOJIB3YETCSI ISl YIOPSIOUSHUST OOBEKTOB IT0 U3MEPSICMBIM CBOMCTBAM.

Axcuoma ToxaecTBa. 1ubo a~0, 1mbo a~0, ecau a~0, To O~a, ecnu a~0 u
06~c, T0 a~c. (a, 6, ¢ — 3HaueHus MIKaibl). J[OMOJHUTETHLHO YJIOBJICTBOPSIOT
CJIEIYIONMM aKCHOMaM YIIOPSA0UYEHHOCTH: eciu a>0, To 0<a,; eciau a>0 u 6>¢, TO
a>c.

OmauuumenvHas yepma: OTHOIICHUE TOPSJIKA HE OMpPEIEISIET PacCTOSHHUE
MEXTy 3HAUCHUSMH TITKAJTBI.

Ilpumepamu Kbl TOPSAIKA MOTYT CIYXKWTh IIKadbl CHJIbI BETPA, CHIIBI
3eMJICTPSICEHUSI, COPTHOCTH TOBApOB, CIy)KEOHOE TOJIOKEHUE, OOpa30BaHUE,
BOMHCKOE 3BaHHE U T.II.

llopsaoxoeviti mun wkan TOMYCKAeT HE TOJBKO pa3inuhe OOBEKTOB, Kak
HOMHHAJIBHBIA THI, HO W WCIOJB3yeTCS IS YIOPSJAOYCHHS OOBEKTOB TIO
U3MEpsiEeMBbIM CBOWCTBaM. M3MepeHHe B IIKaje MOPSAKa MOXKET MPUMEHSATHCS,

HaIlpUMep, B CICAYIOINX CUTYaLHIX:



- HEOOXOAMMO YHOPSIOYUTh OOBEKTHI BO BPEMEHU WM MPOCTPAHCTBE. DTO
CUTYyaIusi, KOTJa HHTEPECYIOTCS HE CPaBHEHHUEM CTEMEHU BBIPA)KEHHOCTH KaKOTo-
aMb0 WX KayecTBa, a JIMIb B3aUMHBIM MPOCTPAHCTBEHHBIM WM BPEMEHHBIM
PacroIoKEHUEM ITHX 00BEKTOB;

- HY’)KHO YNOPSAOYUTh OOBEKThl B COOTBETCTBUM C KAKUM-JIMOO Kaue€CTBOM,
HO MPY 3TOM HE TpeOyeTcs MPOU3BOJUTh €r0 TOUHOE U3MEPEHUE;

- KaKoe-JIM00 Ka4eCTBO B MPUHITUIIE U3MEPUMO, HO B HACTOSIIIIMA MOMEHT HE
MOXET OBITh H3MEPEHO MO0 MNPUYMHAM NPAKTUYECKOTO WU TEOPETUYECKOTO
Xapakrtepa.

[Ipumepom mIKaIbl TOPSAIKA MOXKET CIYKHUTh ITKajla TBEPIOCTH MHUHEPAJIOB,
npeoxkenHas B 1811 r. Hemeukum ydeHeiMm @. MoocoM H 110 CUX TOp
pacrnpocTpaHeHHas: B IOJIEBOM Treojioruueckoi pabdore. Jlpyrumu mnpumepamu
HIKaJd MOpSAAKa MOTYT CIYXHUTh IIKajdbl CHUJIBI BETpPa, CHUJbl 3€MIIETPSICEHUS,
COPTHOCTH TOBapOB B TOPTOBJIC, PA3JIMYHBIC COITMOJIOTMYCCKUE IITKAIBI U T.II.

OnnuM U3 HamOoJiee BaXKHBIX THUIIOB IIKAN SIBISICTCS THI MHTEPBAJIOB. T
WKA UHMepPBaio8 COACPKUT IIKaNbI, CIUHCTBEHHBIC C TOYHOCTHIO JJO MHOKECTBA
MOJIOKUTEIBHBIX JTMHEHHBIX JOMYyCTHMBIX IMpeoOpa3oBanuii Buaa ¢(X) = ax + b,
rae X € Y IIKajgbHbIe 3HAUEHHUS w3 obsactu ompeaencuus Y; a>0; b — mroboe
3Ha4YCHHUE.

Axcuoma: Toxnecrna: 1ubo a~0, mubo a~0, eciau a~0, To O~a, eclnu a~0 U
0~c, To a~c. (a, 0, ¢ — 3HaYEHUS MIKAJIbI). AKCUOMBI YIIOPSIOUYEHHOCTH: €CIu a>0,
TO 0<a,; ecau a>0 u 6>c, To a>c. JJoMOTHUTETHFHO MOKHO BBECTH MEXY JTHOOBIMU
JIBYMsI 3HAUCHUSIMH METPHUUECKOE pACCTOsHHE, T.€. KakKylo-lIn0o (QyHKIIHIO,
ynosierBopstonryro akcumomam: f (a,b) >0; f(a,b) = 0, ecm a=b; f(a,b)=f(b,a);
f(a,b)<f(a,c)+f(c,b).

OcHOBHBIM CBOUICMBOM DTUX WIKaJ SBJISETCS COXpPAHEHHWE HEU3MEHHBIMU
OTHOIIIEHUH WHTEPBAIOB B SKBUBAJICHTHBIX IITKAJIAX:

xI = o(x1)-

= = const
X2 ¢(x2)




x3 - @(x3)>
x4 ¢(x4)

IIpumepom 1K MHTEPBAJIOB MOTYT CIY>KUTh IIKaibl Temieparyp. [lepexon
OT OJHOM MLIKaJbl K JKBHUBAJCHTHOM, Hampumep oOT wwkKainbl Llenscus x mkaie
dapenreiiTa, 3aa¢TCs THHEHHBIM IPEOOPa3OBAHMEM IIKATbHBIX 3HaueHHit: t°F =
1,8t°C +32.

Takum o0OpazoM, Tpu Tepexoje K SKBUBAJICHTHBIM IIKAJaM C TOMOIIBIO
JUHEHHBIX TPeoOpa30BaHU B IIKaJlaX MHTEPBAJIOB MPOUCXOJUT U3MEHEHHUE Kak
Hayvaja orcyera (mapametp b), Tak U Maciiraba u3MepeHuil (mapameTp a).

[IIkanpl UHTEPBAJIOB TAaK €, KaK HOMUHAJIbHAS W TOPSIKOBAs, COXPAHSIOT
pasnuurie W YNopsIOYeHHe H3MEpsieMbIX O00BeKTOB. OHAKO, KPOME 3TOTO OHH
COXPAHSIIOT U OTHOIICHHUE PACCTOSHUI MEXIy apamMu 00bEKTOB. 3aMuch

xl -
x2
x3 -
x4

O3HaydaeT, 4yTo paccrosiHue Mexay x1 m x2 B K pa3 Oompime paccrosHus
MeXIy X3 1 x4 1 B M000M SKBUBAJICHTHOM IIIKAJI€ 9TO 3HAYCHUE COXPAHUTCS.

Illxanoti omuowenuyi (Mogo0Ws) Ha3bIBaeTCs IIKana, ecau @ COCTOUT U3
npeoOpazoBanuii momodus ¢(X) = ax, a>0, rme X € Y MKajabHbIC 3HAUCHUS U3
obnactu onpezenenus Y; a>0; a — nelCTBUTEIBHBIE YUCITA.

B mkamax OTHOIIEHWI OCTAalOTCS HEM3MEHHBIMU OTHOIIEHUS YUCICHHBIX
OIICHOK 00BeKTOB. [1IKanpl OTHOIIEHHUI OTPa)karOT OTHOIIICHHUSI CBOWCTB OOBEKTOB,
T.€. BO CKOJBKO Pa3 CBOWCTBO OJHOTO OOBEKTa MPEBOCXOAUT ATO K€ CBOIMCTBO
JIPyroro o0ObeKTa.

Axcuoma: TOoxKAecTBa: a1b0 a~0, nMubo a~0, ecnu a~0, To O~a, eciik a~0 U
0~c, T0 a~c. (a, 06, ¢ — 3HaUCHMS IIKAJIbI). AKCUOMBI YIOPSJIOYEHHOCTH: €CiIu a>0,
TO 6<4,; ecu a>0 u 6>c, To a>c. J[OMOJIHUTETFHO MOKHO BBECTH MEXKIY JIFOOBIMU
JIBYMsI 3HAYCHUSIMH METPHUYECKOE pAacCTOSHHE, T.€. KaKyr-In0o (QyHKIHIO,

ynosierBopstomyo akcuomam: f (a,b) >0; f(a,b) = 0, ecom a=b; f(a,b)=f(b,a);



f(a,b)<f(a,c)+f(c,b). Axcnomsr aguTuBHOCTH: eciim a=p U 6>0, Toa+ 06 >p,a+ 0
=0+ajectma=pub=g, o atd =p+g; (a+6)+c =a + (6+c).

Ilpumepamu N3MEpEHNN B MIKAIAX OTHOLICHUN SIBJISIOTCS U3MEPEHUSA MACChI
U JJUHBI O00BEKTOB. [lpM ycTaHOBIEHWHM MAacChl WCIOJIB3YETCS OOJBINOe
pa3HooOpa3re YMCIEHHBIX OLEHOK. I[Ipou3Bojs H3MEpeHHe B KWJIOrpammax
MOJIy4aeTcsl OJIHO YUCJIEHHOE 3HaYeHue, IPU u3MepeHuu B pyHTax — apyroe. Ho B
KakoW OBl CHUCTEME €IWHUWIl HU MPOU3BOAMIOCH M3MEPEHUE MACChl, OTHOIIICHUE
Macc JII0ObIX 0OBEKTOB OAMHAKOBO U MPH MEPEXOJE OT OJHOM YMCIOBOM CHCTEMBI
K IpyTOW, SKBUBAJIICHTHOW, HE MEHAETCS.

Llkaner pasnocmeu ONPENECHAOTCS KAK MIKAJIBI, E€IWHCTBEHHBIE C
TOYHOCTBIO JI0 TpeoOpa3oBanuii cuBura O(X) = x + b, tae X € Y ImKaibHbIe
3HAYEHUS U3 00J1acTH onpezeieHus Y; b — nelcTBUTENbHBIC YHCIa. ITO O3HAYACT,
YTO IIPU NEPEX0JE OT OJHON YMCIOBOU CUCTEMBI K APYIOM MEHSAETCS JUIIb Ha4ajo
OTCYEeTa.

[IIxanel pa3HOCTEN NPUMEHSIIOTCS B TEX Ciyyasx, Korja HeoOXOoIuMOo
U3MEpPUTh, HACKOJIBKO OJMH OOBEKT MPEBOCXOIUT IO OMPEICICHHOMY CBOWCTBY
Ipyroi o0BeKkT. B 1mikamax pa3HOCTEM HEU3MEHHBIMH OCTAaIOTCS Pa3HOCTH
YHCIICHHBIX OIIEHOK CBOMCTB. JlelicTBUTENBbHO, eclid X1 U X2 — OIIEHKH 00BEKTOB
al u a2 B ogHoM mikaine, a @(X1) = x1 + b u (x2) = x 2+ b — B gpyroi mxkane, To
MMEEM:

@(x1) - p(x2) = (x 1+ b )-( x2 + b) =x1-x2

Ilpumepamu n3MepeHnd B IIKalax pPa3HOCTEM MOTYT CIYKUTb U3MEPEHUS
MPUPOCTA MPOAYKIIUU MPEANPUATUs (B aOCOMIOTHBIX €UHUIIAX) B TEKYIIEM TOAY
10 CPABHEHHUIO C MPOUUIBIM, YBEINUYCHUE YUCICHHOCTH YUPEXKAECHUN, KOITUYECTBO
PUOOPETEHHOM TEXHUKH 3a TOA U T.1I.

AOCOIOTHBIC  IIKaJdbl NPUMEHSAIOTCA, Hampumep, ISl  U3MEpeHus
KOJIMYECTBAa OOBEKTOB, MNPEIMETOB, COOBITHH, permieHuid u T.1. B KadecTBe
IIKAJIbHBIX 3HAYEHUM TPU HM3MEPEHHHM KOJIMYECTBA OOBEKTOB HCIOIb3YHOTCS

HaTypaJIbHbIC YHCJIA, KOTI'Ja O0OBEKTHI npcacCTaBjJCHbl LOCJIIBIMHM CAWMHHIIAMH, H



JICVCTBUTENBHBIC YHCJIA, €CJIIM KPOME LENbIX €IUHUI] NPUCYTCTBYKOT M YacTH
00BEKTOB.

AOCONIIOTHBIE — IIKaNbl  SIBISIOTCS  YacTHBIM — CIIy4aeéM BCEX paHee
PACCMOTPEHHBIX THUIIOB IIKAJI, TOATOMY COXPAHSIOT JIFOObIE COOTHOIICHUS MEXKITY
YUCJIAMH OLEHKAMH M3MEPSIEMbIX CBOMCTB OOBEKTOB: pa3ivyuue, MOPSJIOK,
OTHOLLIEHHE UHTEPBAJIOB, OTHOLICHHUE U Pa3HOCTh 3HAYEHUH U T.J.

Obpabomka xapakxmepucmux, UsMePeHHbIX 8 PA3HLIX WKAIAX .

Oc0OEHHOCTBbIO HM3MEpPEHUsI U OILICHMBAHUS KAaueCTBAa CIOXKHBIX CHCTEM
ABJISICTCS TO, YTO JJISl OJHOM CHUCTEMBI M0 Pa3HBIM YaCTHBIM MOKA3aTEJIsIM KauyeCcTBa
MOTYT TPUMEHSTHCS JIOObIE W3 THUIIOB IIKAJI OT CaMbIX CJIA0bIX JO CaMbIX
cunbHbIX. [Ipr 3TOM WISl MOJy4YEeHUsI HAIEKHOTO 3HAYCHUSI TOKA3aTelsi MOXKET
MPOBOJIUTHCA HECKOJIBKO u3MepeHuil. Kpome Toro, oOOOIIEHHBIM TOKa3aTelb
CUCTEMBl MOXET MPEJCTaBIATh COOOM HEKYI0 OCpPEIHEHHYIO BEJIMYUHY
OJIHOPOJIHBIX YACTHBIX MOKA3aTEIICH.

[Ipu u3mepeHnu U OIEHKE (PU3NYECKUX BEITUYMH OOBIYHO TPYIHOCTEH HE
BO3HUKAET, TaK KaK NEPEUYUCIICHHBbIC BEIUYMHBI HM3MEPSAIOTCS B aOCOIIOTHOMU
wkane. M3mepenuwe, Hampumep, psga aAHTPOINOMETPUYECKUX XapPaKTEPUCTUK
OCYIIIECTBIISIETCS B IIKajle OTHOUIECHWM. bojee CloXHON SBIAETCA OLECHKA B
Ka4eCTBEHHBIX MIKanax. OHAKO OTIEJIbHBIE MOKA3aTEIN B MPOIECCE CUCTEMHOIO
aHaJIN3a YTOUHSIOTCA, U, KAK CIEACTBUE, NOSABISIETCS BO3MOKHOCTb OT U3MEPEHUS
Y OLICHKH B KQUECTBEHHBIX IIKaJIaX MEPEUTH K OLICHKE B KOJMYECTBCHHBIX IIKAJIaX.

B mobom crnydae mpu paboTe ¢ BEIMYMHAMH, U3MEPEHHBIMH B Pa3HBIX
IIKajgax, HeoOXOIUMO COONIOAATh OMpENeTCHHBIE MpaBuia, KOTOPhIE HE BCErna
oueBUIHBI. MHaYe HEM30€KHBI IPyObIe TPOCUETHI U TPOMAaXH MPU OLICHKE CUCTEM.

[IpoBoauTe  OCpeIHEHHWE  AOMYCKAETCA  TOJBKO JUISI  OJHOPOJHBIX
XapaKTepUCTHUK, U3MEPEHHBIX B OJHOM IIKajie. DTO O3HA4YaeT, HaIpUMEp, YTO HE
uMeeT (PU3NYECKOTO CMBICIA BBIUMCIECHUE CPEIHEr0 3HAYEHUsS CKOPOCTH MJis
MOOWMJIBHOTO A0OHEHTCKOTO ITYHKTa, €CJIH CJaraéMbIMH SBJISIFOTCS CKOPOCTH
nepesadn JaHHBIX U CKOPOCTh MEepeMEIeHUs 3TOro oobekTa. MHBIMH clloBaMH,

OCPEIHSIOTCS TOJBKO Takue 3Ha4eHus yi , 1 = 1, ..., I, KOTOpbIE MPEACTABISIOT



co0OM MJIM OLEHKH PAa3JIUYHbIX U3MEPEHHUI OJTHOM U TOM K€ XapaKTEPUCTUKH, WU
OLICHKHM HECKOJIBKUX PA3JIMYHBIX OJHOPOAHBIX XapaKTEPUCTHK.

CpenneapupMeTHiIecKkoe NPUMEHUMO JIs BEIMUYUH, U3MEPEHHBIX B LIKadax
MHTEPBAJIOB, PA3HOCTEH, OTHOLIEHUH 1 a0COIIOTHOM, HO HEJOMYCTUMO IS IIKAJIbI
nopsiaka. boyiee ycToWunMBOM OLIGHKOW cpeaHero siBiasiercs wmeauaHa (50-
IPOLEHTHBIA KBaHTHUJIb), KOTOPAsi pEKOMEHAYETCSl KaK OCHOBHOM IOKa3aTelb IS
IIKaJ MOPAJKa, UHTEPBAJIOB, Pa3HOCTEN, OTHOIICHUHN 1 a0COJIIOTHOIA.

MaremaTuyeckoe OKMIaHUE JOIYCTUMO JUIA LKA MHTEPBAJIOB, PAa3HPCTEH,
OTHOILIEHUH M aOCOJIIOTHBIX, HO HE CTOJIb YCTOMYMBO, Kak MeauaHa. [IpuMenenue
MaTeMaTHYECKOTO OXWIAHUs Ul BEJIWYMH, WU3MEPEHHBIX B IIKaJIE IOPAIKA,
ABJISIETCA ~ HEKOPPEKTHBIM. CpeaHEreOMETPUYECKOE  SIBIIAETCS  €AMHCTBEHHO
JOTYCTUMBIM CPEIHUM JUJIsl CTENEHHBIX U JIOTapU(PMUUYECKHX IIKal, a TaKXKe
OJHAM U3 JONMYCTUMBIX JUIS IIKIbI OTHOWIEHWW. [ IIKadbl OTHOIIECHUH
JIOMYCTUMBI TaK)K€ CPEAHEB3BEIICHHOE apu(PMETHUUECKOEe, CPEAHErapMO-HUUECKOE
U CPEOHEKBAAPATUYHOE.

CpenHeB3BenieHHOE  apUPMETHYECKOE, 4YacTo  MPUMEHAEMOE  Kak
0000IICHHBIN JIMHEWHBIA KPUTEPUM, JOMYCTUMO HCIOIB30BATh TOTAA U TOJBKO
TOrJAa, KOIZJAa 3HAYCHHs  YacCTHBIX  MOKa3aTeledl  MOXKHO  IPEACTABUTH
MYJIbTUIZIMKATUBHBIM METPU30BAaHHBIM OTHOLIEHHWEM JIMHEWHOIO MOpSAKA WIIH,
JOPYTHMHM CJIOBaMH, KOI'ZlJa OHU U3MEPEHBI B IIKaJI€ OTHOLICHUM.

IIpn  oyenusanuu rauecmea cucmem ¢ ynpaeieHuem  TPUZHAIOT
1esnecoo0pa3HbIM BBEICHUE HECKOJIBKUX YPOBHEW KauecTBa, MPOPAHKMPOBAHHBIX
B [TIOPSAZIKE BO3PACTAHUS CIIO)KHOCTH PACCMATPUBAEMBIX CBOMCTB.

[lepBUYHBIM KaueCTBOM JIO0OI CHCTEMbI SIBISIETCA €€ YCTOMYMBOCTB. [l
IPOCTBIX CHUCTEM YCTOMYMBOCTH OOBENMHSET TaKW€ CBOMCTBA, KaK IMPOYHOCTD,
CTOMKOCTh K BHEIIHUM BO3ACHCTBUSAM, COAlaHCHPOBAHHOCTb, CTAOMJIBHOCTb,
rOMEOCTa3Huc (CrOCOOHOCTh CHUCTEMbI BO3BpallaThCsi B PAaBHOBECHOE COCTOSIHUE
OpU BBIBOJE M3 HEr0 BHEUIHUMHU BO3IACHCTBUAMM). JUIA CIHOXKHBIX CHUCTEM
XapaKTepHbl pa3inyHble (OPMBbI CTPYKTYpPHOW YCTOMYMBOCTH, TaKue, Kak

HaJACKHOCTDb, JKUBYUYCCTb U T.[.



bonee cnoxHBIM, Ye€M YCTOMYMBOCTb, SBIIAETCA IOMEXOYCTOWYMBOCTB,
MOHMMaeMasi KaK CIIOCOOHOCTh CHUCTEMbl 0€3 HCKaXEHUH BOCIPUHUMATH U
nepeaaBaTh MHGOPMAIMOHHBIE MOTOKU. [loMeXoycTOWYMBOCTh OOBEAUHSET PNl
CBOWCTB, NPUCYLIMX B OCHOBHOM cHcTeMaM ynpasiicHus. K Takum cBOKWCTBaM
OTHOCATCSI HAJEXKHOCTb HH(POPMAIMOHHBIX CHUCTEM M CHUCTEM CBSI3M, HX
MIPOMYCKHAsI CIIOCOOHOCTS, BO3MOXXHOCTb 3¢ PeKTUBHOTO
KOJIMPOBAHUS/JCKOANPOBAaHUS WH(OpPMAIUHU, JIEKTPOMArHUTHASI COBMECTHUMOCTD
PaarodNIEKTPOHHBIX CPEJCTB U T.1I.

CrenyrolliuM ypOBHEM IIKAJIbI KAYECTBA CUCTEMBI SIBJISIETCSL YIIPABIISIEMOCTD
CIIOCOOHOCTh CHUCTEMBI TIEPEXOAUTH 32 KOHEYHOE (3aJaHHOE) BpeMs B Tpebyemoe
COCTOSIHUE TIOJ] BIIMSHUEM YHOPABJISIOIIMX BO3JCHCTBUM.  YIPABISIEMOCTH
oOecrieunBaeTCs MPEXke BCEro HAIMYUEM MPSIMON U 00paTHOM CBA3HM, OOBEIUHSIET
TaKle CBONCTBA CUCTEMBbI, KaK TMOKOCTb YIpPaBIEHUS, ONEPATUBHOCTh, TOUHOCTD,
MPOU3BOJIUTEIIBHOCTh, HWHEPIIMOHHOCTh, CBSI3HOCTh, HAOJIOAAEMOCTh OOBEKTa
ymnpasieHuss u gap. Ha »3ToM ypoBHE KaudecTBa I CJHOXKHBIX CHCTEM
YIOPaBIsIEMOCTh BKJIIOYAET CIIOCOOHOCTh MPUHSATUSI pEUISHUM 1Mo (GOPMHUPOBAHUIO
YIPaBISIONIUX BO3ICUCTBUN.

CrnenyroluM ypOBHEM Ha IIIKaje€ KauyeCTB SBISETCS CIIOCOOHOCTh. ITO
Ka4eCTBO CHCTEMBbI, OIPEICIAIONICe €€ BO3MOXHOCTH IO JOCTHKEHUIO
TpebyeMoro pesysibTaTa Ha OCHOBE MMEIOIIUXCS PECypCOB B 3aJIaHHBIN TEPUO]T
BpeMEHH. JlaHHO€ KadyeCcTBO XapakTEepU3yeTCs TaKMMH CBOMCTBaAMH, Kak
pPE3YABTAaTUBHOCTD (IIPOU3BOJUTEIBHOCTh, MOLIHOCTh U T.II.), PECYPCOEMKOCTh U
omepaTtuBHOCTh. MTak, CMOCOOHOCTH - 3TO MOTeHIMadbHas A(h(HEKTUBHOCTH
(G YHKITMOHUPOBAHUS CUCTEMBbI, CIIOCOOHOCTH MOJYUYUTh TPEOYEMBbIN pe3ynbTaT Mpu
UJICATPHOM CIOCOOE MCIOJIb30BAHUSI PECYpCOB M B OTCYTCTBHE BO3JEHCTBUM
BHEIIIHEN CPEBI.

Haunbonee coXHBIM KayeCTBOM CHCTEMBI SIBJISIETCS CaMOOpPTaHU3allUsl.
Camoopranusyromascsi CHUCTeMa CIOCOOHa HM3MEHATh CBOKO  CTPYKTYpY,
napaMeTpbl, aJropuTMbl (QYHKIHOHUPOBAHMS, IIOBEJACHUE JJIS IOBBIIICHUS

s dextuBHOCTH. [IpUHITMTIHATBHO BaXKHBIMU CBOMCTBAMU 3TOTO YPOBHS SIBJISIIOTCS



cB0OOOMIa BBIOOpA pEIICHUH, aJanTUPYEMOCTh, CaMO00y4aeMOCTh, CIIOCOOHOCTh K
PAaCIIO3HaBaHUIO CUTYALIUM.

BBeaenue ypoBHel kKauecTBa MO3BOJSET OTPAHUYUTh MCCIECIOBAHUS OJHUM
U3 TIEPEUYMCIICHHBIX ypOBHEW. JIJIT TPOCTBIX CHUCTEM YacTO OTPAHUYUBAIOTCS
UCCJIEIOBAHMEM YCTOMUYMBOCTU. YPOBEHb KauecTBa BbHIOMpAET HCCIeAO0BaTellb B
3aBUCMMOCTH OT CJIO)KHOCTHM CHCTEMbI, IIeJied MCCIEOBaHUs, HaIu4dus
uH(OpMAaIUH, YCIOBUN IPUMEHEHUS! CUCTEMBI.

Memoowvl  oyenusanusi cucmem pazoenaiOmMcs HA  KAyecmeeHHvle U
KOJIUYecmeeHHble.

KadecTBeHHBIE ~ METOABI  WCHOJB3YIOTCSI HAa  HAYaJIbHBIX  OJTarax
MOJICTIUPOBAHUS, €CIU peajbHas CHCTeMa HE MOXET OBbITh BBIpaXKEHa B
KOJJMYECTBEHHBIX XapPaKTEPUCTHUKAX, OTCYTCTBYIOT OIMCAHHUS 3aKOHOMEPHOCTEU
CUCTEM B BHJE AaHAIUTUYECKUX 3aBUCUMOCTed. B  pesynbrare Takoro
MOJICTTUPOBAHUS pa3padaThIBaeTCsl KOHIIENITYaIbHASI MOJCIb CUCTEMBI.

ITpocreiimeli dopmoil 3amaum OICHUBAHHUS SBJISCTCS OOBIYHAS 3a/ada
U3MEpEHHs, KOT/la OIlEHUBAHWE €CTh CPAaBHEHHE C ITAJIOHOM, a PEIICHHE 3aJaqu
HAXOJUTCSA TIOJICYETOM YHCJIa JTAIOHHBIX €IWHHII B HM3MEPSIEMOM OOBEKTE.
Hanpumep, mycTh X — OTPE30K, JIUHY KOTOPOTO HAaJ0 M3MEpHTh. B 3TOM ciyuae
OTPE3KY COIMOCTABJISIETCS JEHCTBUTENBHOE YUCIIO ¢ (X) — ero JJIMHA.

bonee cnoxxHble 3aaud OLICHMBAHUS PaA3NEISAIOTCS HA 3a7add: MApHOTO
CpaBHEHUS, PAH)KUPOBAHUS, KITAaCCU(DHUKAIINN, YUCIICHHON OIICHKH.

3amaua MapHOTO CPaBHEHUS 3aKJIIOYACTCS B BBISIBJICHUM JIYYIIETO W3 JBYX
UMEIOINUXCS OOBEKTOB. 3ajladya pPaH)KUPOBAHUS — B YNOPSAOUYEHUU OOBEKTOB,
o0pa3ylolux CHCTeMY, MO YObIBaHHMIO (BO3PACTAHMIO) 3HAYEHHUS HEKOTOPOTO
nmpu3Haka. 3ajada KiacCU(pUKAINU — B OTHECEHHUH 33JIaHHOTO JIEMEHTA K OJTHOMY
U3 MOJAMHOXECTB. 3a7ja4a YUCICHHOHN OLIEHKH — B COMOCTABICHUU CUCTEME OJTHOTO
WA HECKOJIBKUX YHCEIl.

[lepeuniciieHHble 3a/ladyd MOTYT OBITH PEIICHBI HEMOCPEACTBEHHO JIUIIOM,

INPpUHUMAIOIIMUM PCIICHUC, WM C IIOMOHIBIO OKCIICPTOB — CICHOUAINCTOB B



uccienyemort obnactu. Bo BTOpoM cnydae pelieHue 3agadyd  OLIEHHMBaHUS

HAa3bIBACTCS IKCIIEPTU3OM.

KauecTBeHHBIE METOABI UBMEPEHUSI U OIICHUBAHUSI XAPAKTEPUCTUK CUCTEM,
UCIIOJb3YEMbIE B CHCTEMHOM aHaju3€, JOCTAaTOYHO MHOTOYMCIIEHHBI U
Pa3HOOOpPa3HBI.

K ocnognbim memooam xavecmeeHHO20 OYeHUBAHUS CHUCTEM OTHOCST
METOJBI:

- MO3TOBOW aTaKW WJIM KOJUICKTUBHOM F€HEPALIUU UJIEH;

- CLICHAPUEB;

- DKCIIEPTHBIX OIICHOK;

- Henbdu;

- ZIepeBa LEJIEH;

- MOpP(OJIOTUYECKUE METOIBI.

Konuuecmsennvlie memoosi WCTHONB3YIOTCS HA TOCIEAYIOMUX ATamax
MOJICTUPOBAHUS JIJIs1 KOJTMYECTBEHHOTO aHaJli3a BApUAHTOB CUCTEMBI.

Hanmvune HEOMHOPOAHBIX CBSI3€M MEXAY OTIEIbHBIMA IOKa3aTeIsIMU
CJIO’KHBIX CHUCTEM MPHUBOIUT K MPoOIeMe KOPPEKTHOCTU KPUTEPHUS MPEBOCXOICTBA
K HEOOXOJAMMOCTH MATH HA KOMIPOMUCC U BBIOUpATh [JIs  KaXIOU
XapaKTepUCTUKUA HE ONTUMAJIbHOE 3HAYEHUE, a MEHbIIIEE, HO TaKOe, TP KOTOPOM
U JIpyrue MmoKa3areiy Toxe OyIyT UMeTh MPUEeMJIEMbIC 3HaUEHUS.

Jlnst pemieHust mpoOiIeMbl KOPPEKTHOCTH KPUTEPHS TPEBOCXOJCTBA ObLIH
pa3paboTaHbl METOJIbI KOJIMUYECTBEHHON OI[EHKHU CUCTEM:

- METO/Ibl TEOPUH TI0JIE3HOCTH;

- METO/Ibl BEKTOPHOU ONTUMU3ALINY;

- METOJIbl CUTYaIlMOHHOI'O YIIPaBJICHUs], TH)XEHEPUU 3HAHUH.

Metoasl  TEOpUM  TOJE3HOCTHM  OCHOBAaHbBI HAa  aKCMOMAaTHYECKOM
WCIIOJIb30BaHUM OTHOIICHUS MPEANOUYTCHHS] MHOXXECTBA BEKTOPHBIX OIIEHOK

CHCTCM.



MeToapl  BEKTOpHOM omnTUMM3AMKM Oa3HUPYIOTCS Ha 3BPUCTHYECKOM
UCIIOJB30BAaHUN  IIOHATUSA  BEKTOPHOIO  KPUTEpHUs  KadecTBa  CUCTEM
(MHOTOKpUTEpHAJIbHbIE 3aJa4l) W BKJIIOYAIOT METOJABl TJIABHOTO KpHUTEpHs,
JeKCUKOTrpahuIecKoil ONTUMHU3AIINY, TIOCTIEI0BATENbHBIX YCTYIIOK, CKAJIIpU3aIiH,
YeJIOBEKO-MAalllMHHbIE W JApyrue Meronsl. llpum pemieHun 3agay  BEKTOPHOU
ONTUMHU3AIMA BEKTOPHBIH (MHOTOKOMIIOHEHTHBIN) KpuTepui 3()QPEeKTUBHOCTH,
BBIPQKEHHBIM 4Yepe3 IOKa3aTeIM HUCXOAO0B OIEpPallMM, 3aMEHSAIOT CKAJAPHBIM Ha
OCHOBE KaKOU-T100 (QYHKIIUU CBEPTKHU.

Metoapl CUTYalIMOHHOTO YNPABJICHUS, WHKCHEPUHM 3HAHWW OCHOBAHBI HA
IIOCTPOCHUHN CEMUOTHYECKUX MOJEIIEN OLIEHKU CUCTEM. B Takux mozensax cucrema
npeanoutenuii JIIP ¢opmanuszyerca B Buie Habopa JIOTMUECKUX MPAaBUI, IO
KOTOPBIM MOXET OBbITh OCYILECTBJICH BBIOOp anbTepHaTuB. [Ipu 3TOM mOHSTHE
BEKTOPHOI'O KpUTEPHs B IBHOM BUJC HE UCIIOIb3YETCH.

Buvi6oowvr: OneHka CIOXKHBIX CHUCTEM MOKET MPOBOAUTHCS Il Pa3HBIX
nenei. Bo-mepBhIX, Uil ONTHUMM3AlMM — BbIOOpA HAWIY4ILIEro ajlropuTMa u3
HECKOJIbKHMX, PEANTM3YIOMIMX OJWH 3aKOH (YHKIIMOHUPOBAHUS CHCTEMBbl. Bo-
BTOPBIX, I HUACHTU(PUKAIMM — OINpEeACSICHUs CHUCTEMbl, KaueCTBO KOTOPOM
HanOoJIee COOTBETCTBYET pealbHOMY OOBEKTY B 3aJlaHHBIX YCIOBUAX. B-TpeThux,
JUI TIPUHATHS PELIEHUM O YNPaBJICHUIO cUCTeMOM. 1loa OnEeHKOM IMOHMMAKOT
pe3yJbTart, IT0Iy4aeMbli B X0/I€ ITPOLECCa, KOTOPBIN ONPEAEIeH KaK OLCHUBAHUE.

B 0CHOBE OLIEHKH JIEKUT IMTPOLIECC COMOCTABIECHUS 3HAYEHUN KaYECTBEHHBIX
WM  KOJMYECTBEHHBIX XAPAKTEPUCTUK HCCIEAYEMOW CHUCTEMbl 3HA4YECHUSIM
COOTBETCTBYIOIIMX IIKajd. MccnenoBaHue XapakTEpUCTHK IIPUBEIO K BBIBOLY O
TOM, YTO BCE BO3MOYKHBIE IIKAJIbI IPUHAJIEKAT K OJTHOMY M3 HECKOJBKUX THIIOB,
ONPENEIISIEMBIX IIEPEYHEM JOIIYCTUMBIX ONEpPalMi HA OTUX LIKAJIaX.

OcCoOEHHOCTBIO HM3MEpPEHUsI U OLICHMBAHUSI KAauyeCTBA CJIOXKHBIX CHCTEM
ABJISIETCA TO, YTO JJI OJHOM CUCTEMBI 110 PA3HBIM YACTHBIM MOKA3aTENSAM KaueCTBA
MOTYT TPUMEHATHCA JIOObIE W3 TUIOB INKaJd OT cCaMbIX CJa0bIX /10 CaMbIX
cunpHbIX. [Ipy 3TOM 11 MOJlydeHUsT HAIEKHOIO 3HAYEHUs IOKA3aTesisi MOMKET

MIPOBOJAMTLCA HECKOJbKO u3MepeHuil. Kpome Toro, o00OIIEeHHBIM ITOKa3aTellb



CHUCTEMBl MOXXET TMPEACTaBIATh CO00M HEKYI0 OCPEIHEHHYI0 BEJINYUHY
OJHOPOJHBIX YACTHBIX MOKA3aTENEH.

Metoasl  OLICHUMBAHMS CUCTEM  pa3ACISIIOTCS Ha KA4ECTBEHHBIE U
KOJINYECTBEHHBIE.

KauecTBeHHBIE  METOABI  MCHOJB3YIOTCSI  HAa  HA4aJbHBIX  OJTalax
MOJICJIMPOBAHUs, €CIM peajbHas CHCTEMa HE MOXET ObITh BBIpa)KEHa B
KOJINYECTBEHHBIX XapaKTEPUCTUKAX, OTCYTCTBYIOT ONMCAaHUsS 3aKOHOMEPHOCTEU
CUCTEM B BHJIE aAHAIUTUYECKUX 3aBUCUMOCTEH. B pesyinbrare Takoro
MOJICJIMPOBAHUS pa3padaThIBaeTCA KOHLENTYalbHasl MOAEIIb CUCTEMBI.

KosnuecTBeHHBIE METOABI MCIIOJIB3YIOTCS Ha IOCIEAYIOIIHUX —OdTarax

MOJCIUPOBAHUA I KOJIMYCCTBECHHOI'O aHaJIM3a BApHMaHTOB CHUCTCMBI.

Jlexknusa 10
Tema 10. Memooonozus cucmemHozo ananusa
OcHosHble 8onpocol
. IIoHsITHE CUCTEMHOTO aHaJIN3a.
. Pa3BuTHe cucteMHOro aHajausa.
. 3aa4i CHUCTEMHOI'O aHaJIN3a.
. [IpyHIHIIBI CUCTEMHOTO aHaAIU3a.
. CHCTeMHBII TTOAXO0/ K PEIICHUIO MPOOIEMHON CUTYaIIUH.
. OCHOBHBIE METOJIBI CHCTEMHOTI'O aHAIN3a.
. JIeKOMITO3ULINS CUCTEMBI.

. JTtansl u IIoCJIACAOBAaTCIbHOCTh CHCTCMHOI'O aHAaJIM34a.
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. AHaJIU3 CUCTEMBI.
10. AnropuT™m pemieHus 3aad CHCTEMHOTO HCCIICIOBaHHMS KOHKPETHOM

pOOJIEMBI.

Meromonoruss CHUCTEMHOTO aHaiM3a MPEACTABISET CO00M JOBOJBHO
CJIOXKHYIO U TIECTPYI0 COBOKYIHOCTb IPUHIMIIOB, MOJIXOJO0B, KOHIENUIHA H

KOHKPCTHBIX MCTOJOB. PaCCMOTpI/IM €€ OCHOBHBLIC COCTaBJIAIOIIHUC. HOI[



MPUHITUTIAMA TTOHUMAIOTCS OCHOBHBIE, HCXOIHBIC MOJOXKEHHUS, HEKOTOPhIE 001Ire
mpaBujia TIO3HABATEIIBHOW JESTEIIBHOCTH, KOTOPBIE YKAa3bIBAIOT HAMPABIICHUE
HAYYHOTO MO3HAHWs, HO HE JAl0T YKa3aHUs Ha KOHKPETHYIO UCTHHY. OO0CHOBaHME
MPUHITUTIOB — MEPBOHAYAIIBHBIN ATAM MOCTPOCHUSI METOI0JIOTHUECKOM KOHIICTIIIHH.

K BaxkHEWIIMM MNPUHIMIAM CHUCTEMHOTO aHalu3a CIeAyeT OTHECTH
NPUHIUAIIEI  AJIEMEHTapu3Ma, BCEOOIIel CBs3HM, pPa3BUTHUS, IIEIOCTHOCTH,
CHUCTEMHOCTH, ONTHUMAIBHOCTH, HEpapXuH, (HopManu3aiud, HOPMATUBHOCTH U
nenenonaranus. CUCTEeMHBIH aHAIW3 TPEACTABISACTCS WHTETPAJIOM JIaHHBIX
MIPUHITUTIOB.

CucteMHbI aHANMM3 TPUMEHSETCS, TJIABHBIM 00pa3oM, K HCCIIECIOBAHUIO
WUCKYCCTBEHHBIX CHCTEM (COIMAJIbHBIX, JKOHOMHYECKHX, OpraHWU3aIlMOHHBIX,
TEXHUYECKUX, UEJOBEKO-MAIIMHHBIX W TOMY TOJOOHBIX), TPUUEM B TaKUX
CHUCTeMaX BaXHas pOJIb TPUHAICKHUT ACSITEILHOCTH ueioBeka. Hambonee
IIIMPOKOE PACIPOCTPAaHCHUE CHUCTEMHBIN aHAJIM3 TOJYYHJI B TCOPUH M TPAKTUKE
YIPABJICHHS — MIPU BBIPAOOTKE, MPUHITHN U OOOCHOBAHUM PEIICHUM, CBSI3aHHBIX C
MIPOCKTUPOBAHUEM, CO3JIAaHUEM U YIPABJICHUEM CIIOKHBIMH, MHOTOYPOBHEBBIMH U
MHOTOKOMITOHEHTHBIMHU UCKYCCTBEHHBIMU CUCTEMAMHU.

IIpu pa3paboTke, KOHCTPYUPOBAHMHM W JKCILIyaTallMH IMOJAOOHBIX CHCTEM,
BO3HHMKAIOT TPOOJIEMBI, OTHOCSIIHECS M K CBOMCTBAM HMX COCTaBHBIX YacTeH
(27IEMEHTOB, TOJCUCTEM M CBS3€H), U K 3aKOHOMEPHOCTAM (HYHKIIMOHUPOBAHUS
CUCTEMHOT0 OO0BEKTa B IEJIOM M OOECHEYEHUs €ro KU3HEHHOTO IIMKJIa
(oOmiecucTeMHBIE MPOOJIEMBI), a TaKXKe IMIUPOKUN KPYT cherupUuyYecKux 3aaad
YIPABJICHHS, KOTOPBIE PEHIAIOTCS MPU MOMOIIM METOJ0B CUCTEMHOTO aHaiun3a. B
3TOM CMBICJIE CHCTEMHBIM aHajIu3 OTHOCAT K 00JIACTM CHCTEMHON HWH)KCHEPHH,
KOTOpasi M3y4aeT BOMPOCHI MPOEKTUPOBAHUSA, CO3JAaHUS M DKCIUTyaTalluu
CTPYKTYPHO CIJIOKHBIX CUCTEM JIFOOOT0 MaciiTada M Ha3HAYCHUSI.

B cucreMHOM aHanmM3e TECHO IMEPEIUICTCHBI 3JIEMEHTHI HayKH M MPAKTHKH,
MO3TOMY JIaJIeKO HE BCerja OOOCHOBAHHME PEIICHUH € TOMOIIBIO CHCTEMHOTO
aHaM3a CBS3aHO C KCIOJB30BAHUEM CTPOTHX (POPMaIM30BaHHBIX METOJOB U

npoocayp, AOIMYCKAKOTCA U CYXIACHHA, OCHOBAHHBIC Ha JIMYHOM OIIBITC H



UHTYHUIIUH. BakHOW OCOOCHHOCTHIO CHUCTEMHOTO aHaju3a SIBISETCS EIMHCTBO
UCIIOJIB3yeMbIX B HEM (POpMaIM30BaHHBIX M HE(POPMAITU30BAHHBIX CPEJCTB U
METOJOB UCCIEAOBAHUS.

[Ipennoceulky pa3BUTUS CHUCTEMHOIO AaHalW3a CIHOXWIMCh B MEPBOU
nosioBuHe XX Beka, Oyyun 00yCIIOBJIEHBI IEPEX0I0M K HOBOMY THUITY HAYYHBIX U
TEXHUUYECKHUX 3aJladu: B IIeJIOM psije obsacteit Hayku (cM. Hayka) u TexHUKH (CM.
TexHrKka) MEHTPaTbHOE MECTO HAYMHAIOT 3aHUMATh MPOOJIEMbI OpTraHU3ANH U
(GYHKIMOHUPOBAHUS CIIOKHBIX OOBEKTOB: IMMO3HAHME M TMpPaKTUKa HAaYMHAET
ONEPUPOBATH CUCTEMAMHU, TPAHULIBI U COCTAB KOTOPBIX JAJIEKO HE OYEBHIHBI U
TPeOYIOT CIENHAIILHOTO UCCIEAOBAHNS B KKIOM OTIEIbHOM ciiydae. Bo BTopoii
1oJjioBuHe XX BEKA AQHAJOTUYHBIE T10 TUIY 3aJa4d BO3HUKAKOT U B COLMAIIBHOM
MpaKTHKE: TEXHHUKA BCE OoJiee MpeBpaIiaeTcsi B TEXHUKY CIIOKHBIX CHUCTEM, TJIC
MHOT000pa3Hble TEXHUYECKHUE W JPYrHe CpPEICTBA TECHO CBA3aHBI pPEUICHUEM
€IUHON KpYIHOW 3ajauyu (Hampumep, CIOXKHBIE COIUAIbHO-TEXHUYECKUE U
YEJIOBEKO-MAIIMHHBIE ~ CUCTEMBI); B  COLMAIBHOM  YIPABICHUU  BMECTO
rOCIOACTBOBABIIMX MPEXKAE JOKAIbHBIX, OTPACIEBBIX 3aJad W MPUHIUIIOB
BEJIYIIYIO POJIb UTPAIOT KPYMHBIE KOMIUIEKCHBIE MPOOJIEMBI, TPEOYIOIIHNE TECHOTO
CBSI3aHHBIX OSKOHOMMYECKHX, COIIMAJbHBIX U HHBIX aCIEKTOB OOIIECCTBEHHBIX
OTHOILLIEHUM.

N3MeHeHne TUla HAayyHbBIX M NPAKTHYECKUX 3a1a4  CONPOBOKIACTCSA
MOSIBJICHHUEM OOIIEHAYYHBIX U CIEIUaIbHO-HAYUYHBIX KOHLEMIUH, JJISI KOTOPBIX
XapaKTEPHO UCIOJIb30BAaHUE B TOW WM MHOW (hOpME OCHOBHBIX HJIEH CHCTEMHOTO
noaxona. Ha onpenenénnont crannu pasBUTUS HAYYHOTO U MIPAKTUYECKOTO 3HAHUS
CUCTEMHBIC TEOPUU Hayadu OQOPMIISITBCS B CAMOCTOSITEIbHBIE Hay4dHbIE U
METOJOJIOTUYECKUE  JUCUMIUIMHBI, JOCTH)KEHUA  KOTOPBIX  3aT€M  CTAIH
L[EJICHAIIPABJIICHHO MCIOJb30BAThCA MPU KOMIUIEKCHOM PEHIEHUH WHKEHEPHO-
TEXHUYECKUX M OPTraHU3allMOHHO-YIIPABIECHYECKUX 3a7a4, YTO B UTOIE MPHUBEIO K
MOSIBJIEHUKD HOBOTO METOJOJIOTMYECKOTO MOAXO0Ja, IMOJYYMBIIETO Ha3BaHUE
«CUCTEMHBIA aHanu3». Hapsay ¢ 3TuM, NOTpeOHOCTH MPAKTUKU TOYTH

OJHOBPCMCHHO CO CTAHOBJICHHUCM TCOPHH CUCTCM U CHUCTCMHOI'O aHaJIn3a IIPUBCIN



K BO3HUKHOBEHHIO POJICTBEHHBIX HAIPaBJICHUH, KOTOPHIE B MOCIEAYIOMIEM CTAJIA
00BEIUHATh TEPMUHOM «CHUCTEMHBIE HCCIIEIOBaHUS» (Hampumep, KHOEepHETHKa,
UCCJIEIOBAHUE Olepalui, TEopus NPUHITHS PEIICHU, SKCIEPTHBIA aHau3,
UMUTAIIMOHHOE MOJICIMPOBAHNE, CHUTYallMOHHOE YIpaBleHUEe, CTPYKTYPHO-
JIMHTBUCTUYECKOE MOJICIUPOBAHUE U IPYTHE).

CucteMHbIi aHaAJIM3 KaK CAaMOCTOSITEIbHOE HaIpaBiICHUE HCCIEAOBAHUIMA
Havan opopmisaThes B 1950-x rogax, npexne Bcero B CILA, rae ero npumeHeHue
OBLJIO CBSI3aHO C PEIICHHWEM MPUKIAJHBIX 3a/lad KPYMHOro OM3Heca, TaKuX Kak
pacnpeneineHue  IPOU3BOJCTBEHHBIX  MOIIHOCTEH, OMpeAeieHue  OymayIux
MOTPeOHOCTE B HOBOM OOOpYIOBaHMM W B paboueld cujae TOW WM HWHOU
KBATM(UKAIIMNKA, TTPOTHO3UPOBAHHUE CIIPOCAa HA Pa3IUYHBIC BUIBI IPOIYKIIUA U TaK
nanee. OIHOBPEMEHHO CHCTEMHBIA aHAJIM3 BCE IIUPE MPOHUKAET U B cdepy
YIPABJICHUYECKOW AESATENBHOCTH TOCYJApCTBEHHOIO ammnapara, B YaCTHOCTU NpHU
pemeHun TMpoOJieM, CBS3aHHBIX C Pa3BUTHEM W TEXHUYECKHM OCHAIICHHEM
BOOPYKEHHBIX CHJI U C OCBOGHHEM KOCMOCA, a TAKXKE CBSI3aHHBIX C HUMU KPYITHBIX
rOCyAapCTBCHHBIX TIPOCKTOB.

B nepuon 1960-1970-x rooB MUPOKOE pacnpocTpaHEeHUE UACH U METOJIOB
CUCTEMHOTO aHaJl3a, a TaK)Ke YCICIIHOE MX MPUMEHEHHWE Ha TPAKTHKE CTaJo
BO3MOXKHBIM TOJIBKO C BHEIPEHHEM UM ITOBCEMECTHBIM HCIOJIb30BAaHUEM
BBIYHMCIIUTEIFHBIX MaliuH. VIMEHHO MpUMEHEHWE BBIYUCIUTEIBHBIX MAIIHH Kak
WHCTPYMEHTA PEIICHUs CIIOKHBIX 3aJ1ad ITO3BOJUJIO TEPEHTH OT IMOCTPOSHUS
TEOPETUUECKUX MOJIENEeH CUCTEM K IMIMPOKOMY HX MPAKTUYECKOMY MPUMEHEHUIO.
Kpome TOro, mHTEHCHMBHOE pacmmpeHue chepbl HCIONIb30BAHUS CHCTEMHOTO
aHaiM3a TECHO CBS3aHO C PACIPOCTPAHEHHEM MPOrPAMMHO-LIETIEBOIO METO/a
YIIPaBJICHUs, IPU KOTOPOM CIECLMUAIBHO I PELICHUS TOM WM MHOM BaXXKHOMU
po0OJIeMbl COCTaBIIICTCS Tporpamma, (HopMUpYyeTCs opraHu3anus (YIpexiacHHe
WIM CeTh YUYPSKICHHWA) U BBIACISAIOTCS HEOOXOJMMBIC MaTepHalbHBIE U
YeJI0BEYECKHE PECYPCHI.

BrocnenctBun  CIIOXKMIUCH  pa3iUYHBIE IIKOJIBl CHUCTEMHOTO aHalln3a,

3aHUMAOIIHUCCA IMMPUITOKCHHUCM TCOPHHU CHUCTCM K HCCICIOBAHHUIO PA3HBIX C(bep -



OT CTPAaTerMYeCKOTrO IIJIAHUPOBAHUS U  YNOPABICHUSA MNPEANPUATUSIMHU, O
YOpaBIEHUSI MPOCKTAMU TEXHHUUYECKUX KOMIUIEKCOB M MPUHITUSA PELICHUN MO
OTZIENBHBIM BUAAM JIEATEIbHOCTH MPU BO3ZHUKHOBEHUHU PA3IUYHBIX MPOOJIEMHBIX
cuTyanii B Tiporiecce (YyHKIIMOHUPOBAHUS — COIUATBHO-DKOHOMUYECKUX U
TexXHUYeckux 00bekTOB. B 1972 rony B JlakcenOypre, Omu3 Benwi, ABctpus,
co3maH MexayHapOoJHbId HMHCTUTYT IPUKIAJIHOTO CHCTEMHOTO  aHAJIM3a
(International Institute for Applied Systems Analysis; I[IASA), B paboTe KkoTOpOoro
npuHsid yuactue 12 ctpan (B Tom uuciie CCCP u CIHIA). B Hacrosiiee Bpems
HWuctuTyT Benér paboTy MO MNPUMEHEHHIO METOJOB CHCTEMHOTO aHajau3a
NPEUMYIIECTBEHHO K  PEIICHUI0  IJI00albHBIX  IpodsieM,  TpeOyrommx
MEXIYHAPOJIHOTO COTPYAHUYECTBA.

B CCCP, nauunas ¢ 1960-x rogoB, akTUBHO pa3BHBajach COBETCKAas IIKOJA
CUCTEMHOT0 aHajau3a U TEOpUU cHUCTEM. lIpenlecTBEeHHMKOM COBETCKOM IIKOJbI
CUCTeMHOro aHaiau3a Obul A. A. bormaHoB, mpemIoXKUBIINK B Hayaie XX Beka
KOHIIEMNIINIO BCEOOIIEH OpraHu3allMOHHON HAyKU — — TEKTOJOTHH, MOCTYKUBIIECH
npeareuer obmieit Teopun cuctem JI. pon bepranandu. OcHoBHas uaest Teopuu
borpanoBa 3akitodaercs B TOM, YTO BCE CYIIECTBYIONIHME OOBEKTHI U MPOIECCHI
MMEKOT ONPENCIIEHHBIM YPOBEHb OPTraHU30BAHHOCTH, KOTOPBIM TEM BBIIIE, YEM
CUJIbHEE CBOMCTBA IEJIONO OTIMYAKOTCS OT IPOCTOW CYMMBI CBOMCTB
KOMITJIEKTYIOIUX 3JIEMEHTOB. MIMEHHO aHamu3 CBOMCTB I€JI0TO M €ro 4acTei ObLI
BIIOCJIEICTBUH 3aJI0)KEH B KAYECTBE OCHOBHOM XapaKTEPUCTUKU MOHSATHUS CIIOKHOU
cucrtembl. Hapsiny ¢ 3tum, borgaHoB u3ydaeT HE TOJBKO CTATHUYECKOE COCTOSTHUE
CTPYKTYp, a 3aHUMAETCA HCCIECOBAaHUEM TUHAMUYECKOTO IMOBEJCHUS OOBEKTOB,
yACJSIET BHUMAaHUE BOMPOCAM Pa3BUTHUS OpraHU3allUU, MOJYEPKUBAET 3HAUCHHE
oOpaTHBIX CBSI3€H, YyKa3blBaeT Ha HEOOXOAMMOCTh y4€Ta COOCTBEHHBIX IeJiei
OpraHu3allii, OTMEYAET POJib OTKPBITHIX cucTteM. [Ipu 3Tom oH yzaensier ocoboe
BHUMaHHE POJM  MOJECIMPOBAHMA M  MATEMaTHYeCKOro  aHajiu3a  Kak
MOTEHIUAJIBHBIX METOJIOB PEIICHMs 3aaad Teopuu opranusanuu. [lo3aHee uaeu
ATOU Teopuu pa3sBUBAIUCH B Tpynax WM. . [lImansrayszena, B. H. beknemuiiesa u

psana apyrux cnenuanuctoB. IlepBeie metoauku cucremHoro ananuza B CCCP



opi pazpabotansr F0. M. Uepnskom, C. A. BamyeBwim, E. Il. T'oxyOkoBBIM.
3areM Hayaycsa MEpHOJ Pa3pabOTKH METOAUK CTPYKTypHU3allH, OCHOBAHHBIX Ha
bunocodekux koHuenmusax. Jdns pa3Butus 3Toro HampasieHus npu Beecoroznom
HAayYHO-TEXHHUYECKOM OOIIECTBE PAaJUOTEXHUKH, DJIEKTPOHUKA U CBsizu B 1973
rogy Obl1 co3maH ceMuHap «CHCTEeMHBIM aHaM3 B TMPOEKTUPOBAHUU U
ynpasiaenun» (®. E. Temnukos, 0. U. Yepnsk, B. H. Bonkosa). B nanpHeliem
OTJIEJIbHBIE IIKOJIBI CUCTEMHOI'O aHaJW3a MPOAOJIKAIN CUCTEMHBIE HCCIIEOBAaHUS
IIPU BBICIIUX YYEOHBIX 3aBEICHUSIX.

I nasnou 3a0aueli cucmemMHo20 aHAIU3a AGIAEMCs paspeuierue npooIemMHou
cumyayuu,  GO3HUKWeEl  neped  00beKMoM  NpPOBOOUMO20  CUCMEMHO20
uccneoosanusi. CHCTEMHBIM aHAIM3 3aHUMAETCS M3Y4YEHHEM MpOoOJIeMHON
CUTyalluu, BBISICHEHHEM €€ TpUYUH, BBHIPAOOTKON BapuaHTOB €€ yCTpaHEHUS,
OPUHATHEM pEHIeHUs W OpraHu3aluedl JanbHeimero (QyHKIHMOHUPOBAHUS
CUCTEMBI, pa3pellaiero npodJeMHy0 cuTyaluo. HaganbHbIM 3TanoM Jirodoro
CHUCTEMHOTO  HCCJICIOBaHMS  SIBISIETCS  H3Y4YeHHE OOBEKTa IMPOBOIUMOIO
CHCTEMHOTO aHajM3a C TMocieayromield ero dopmanusanueit. Ha 3tom atare
BO3HHMKAIOT 33Ja4d, B KOPHE OTJIMYAIOIIME METOJOJOTHMI0  CHUCTEMHBIX
UCCJIEIOBAHUM OT METOAOJIOTUU JPYruX AUCUMIUIMH, & UMEHHO, B CHUCTEMHOM
aHanu3e pemaercs JnByenuHas 3agada. C  OAHOW CTOpPOHBI, HEOOXOIUMO
dopManu3oBaTh OOBEKT CHCTEMHOTO HCCIEAOBaHUSA, C JIPYrol CTOPOHBI,
dbopmanuzay noAJIeKUT MPOLIECC UCCIIEIOBAHUS CUCTEMBI, MTPOLIECC TOCTAHOBKHU
U peuIeHus! MpoOIeMBbl.

Cnedyroweti 6axcHou 3adavell CUCMEMHO20 AHANU3A A61aemcs npoodaema
npunamus peuwtenusi. [IpuMEeHUTENHHO K 3a/ladyaM MCCIIEIOBAaHUs, POEKTUPOBAHUS
U YIOpaBiCHUS CIOXXHBIMH CHCTEMaMH, BKJIOYAIOUIMMH B ce0s Ooublioe
KOJIMYECTBO 3JIEMEHTOB U MOJCHCTEM, MpoOJieMa MPUHATHUS PELICHUs CBs3aHA C
BBIOOPOM  OMpENEIEHHON aNbTepHATUBBl PA3BUTUS CHUCTEMbl B  YCIIOBUSX
pasIM4yHOTO pona HEONPEIEIEHHOCTH. Heonpenenénnocts MOYKET
ObITH 00YCJIOBJIEHA HAJIUYMEM MHOKeCTBa (haKTOPOB, HE MOJAAOIIMXCS TOUYHOMN

OIICHKE —  BO3JCHCTBUEM HAa  CHCTEMY  HEWU3BECTHBIX  (PaKTOpOB,



MHOTOKPUTEPUAIIBHOCTBIO 3ama4 ONTUMU3ALNH, HEJIOCTaTOYHOU
ONPENCIIEHHOCTBIO ILEJEN pPa3BUTHUSL CHUCTEM, HEOJHO3HAYHOCTBIO CIICHAPUEB
Pa3BUTHUSL CHUCTEMBI, HEAOCTAaTOYHOCTHIO aNmpHOPHON HHGOPMALMK O CHCTEME,
BO3JICHCTBHEM CIIyYallHBIX (DAKTOPOB B XO/I€ TMHAMHYECKOTO PA3BUTUS CHCTEMBI U
MPOYUMHU YCIOBUSMHU. EIIE OIMH paCHpPOCTPAHEHHBIM BUJ HEOIPEACIEHHOCTH
MPEACTABIISIET COOOM HEOMPEAEIEHHOCTh, CBA3aHHYIO C MOCIEAYIOIINM BIUSHUEM
pPE3yNIbTaTOB MPHUHSATOTO PEIIeHUs] Ha MPOOJIeMHYI0 cutyaruio. J[emro B Tom, 4TO
MOBEJICHUIO CJIOKHBIX CHCTEM CBOMCTBEHHA HEOJHO3HAYHOCThb, TO €CTh IOCIE
MIPUHATHS PELUICHUS BO3MOXKHBI DPA3JIMYHBIE BAapPUAHTBHI TOBEJACHHUS CHUCTEMBI.
Oyenka >mux 6apuanmos, GepoSMHOCMU UX BO3HUKHOGEHUS AGIAEMC MaKice
OOHOIU U3 OCHOBHBIX 3A0a4 CUCHEMHO20 AHAIU3A.

[ToBbiieHre  cTenmeHW  OOOCHOBAHHOCTH  MPUHUMAEMOTO  peIleHUs,
pacllMpeHHe  MHOXECTBAa  BapUaHTOB, CpPEAM  KOTOPBIX  IPOU3BOJIUTCS
000CHOBaHHBII BHIOOP TpeOyeT pa3pabOTKH MOJEIU MIPUHATHS PEIICHUN, METOJIOB
BbIOOpa pemnieHud u 00OCHOBAaHUSA KPUTEPHUEB, XapaKTEPU3YIONIUX KadeCTBO
npuHUMaeMbIXx pemieHuil. Ha arane BbIpaOOTKM UM NPUHATHA — PEIICHUN
HEO0OXOJMMO YYUTHIBATh B3aUMOJCHCTBUE CUCTEMBI C €€ TIOJICHCTEMaMH, COUeTaTh
LEJIN CUCTEMBI C LEISIMU MOJCUCTEM, BBIICIATH I100adbHbIE U BTOPOCTEIICHHBIE
LEIIN.

pyeoii eadicholl 3a0aueli CUCMEMHO20 AHANU3A AGNAEMCs UCCAe008aHUe
npoyeccos yeneobpazoeanus, ux usyueHue u paspabomka cpedcme pabomwvl C
yenamu (GOpMyIUpOBaHHUE, CTPYKTYpU3AIMS WIA JACKOMIIO3UIUS IEJIEBBIX
CTPYKTYp, IPOrpaMM U IUJIAHOB, a TAKXKE CBSI3€M MEXIYy HUMH), U 3TO 3a4aCTYyIO
OKa3bIBaeTcd Oosiee TPyIHOM 3ajnayed, 4eM TMOCIEAYIOIUNA BBIOOp JYYIIEro
pemieHus. B 3TOM CMbICIE€ CHCTEMHBIM AaHAIW3 WMHOTAA OINPENCISIIOT Kak
METOIOJIOTHIO HCCIIEI0OBAHUS LIEJICHANIPABICHHBIX cucTeM. DopMynupoBaHue LEIn
IIPU PELICHUM 3aJad CUCTEMHOIO aHalu3a SBISIETCS OAHOM M3 KIIFOUEBBIX
poLEeTyp, MOTOMY YTO II€Jb SIBISETCS OOBEKTOM, OMPEIEISIFOIINM MMOCTAHOBKY

3aJlayy CUCTEMHBIX HMCCJIEIOBaAaHUH.



BaxxHoe MeCcTO B CUCTEMHOM aHAJIM3€ 3aHUMAIOT U 3a/1a4yd OpraHU3allly, B
TOM 4HClIe TMpoOJeMbl YIpaBICHUS B HEPAPXUUECKUX CHCTEMax, BbIOOD
ONTUMAIbHOW  CTPYKTYpPbl, ONTHUMAJbHBIX PEXKUMOB  (DYHKIIMOHMPOBAHUSA,
ONTHUMAIbHOW  OpPraHU3aluy  B3aUMOJEHUCTBUS  MEXKAY IOJACUCTEMAMU U
JIEeMEHTaMH M Jpyrue OpraHu3allMOHHBbIE 3a7aud. BbIsBIeHHE U pelleHue
NMOoAOOHBIX MPOOJIEM MOXKET OBITh YCHENIHO PEIIeHO IMPU COBMECTHOW pabore
CUCTEMHBIX AHAJIWTHKOB M CIEHUAJUCTOB B COOTBETCTBYIOIIEH OTpaciv
UCCJIeIOBAHMUS.

B cucremMHOM aHanu3e UCIHOIB3YETCs COBPEMEHHBIM MaTEMaTHYECKUN
anmnapar U BBIYMCIUTEIBHBIE CUCTEMBI, OJTHAKO JIJISI ONKUCAHUS CIIOXKHBIX CHCTEM, B
TOM YHWCI€ MPOTHO3UPOBAHUSI HX TOBEICHUS, OKa3bIBACTCS HEBO3MOXKHBIM
ONMPATHCS TOJBKO Ha CTPOTHE MaTeMaTHdeckue Meronbl. [1o3ToMy B cucTeMHOM
aHaJIM3€ MHUPOKO UCTIONB3YIOTCA He(hOopMalbHbIe TPOLEAYPHI, IPU 3TOM OJHOM U3
LHEHTPAIbHBIX METOJO0JIOTMYECKUX MPOOJEM CUCTEMHOrO aHalli3a, BO3ZHUKAIOIIEH
OpU M3YyYEHUHM CIOXKHBIX CHCTEM, SIBIISIETCS OOBeAUHEHHE (OPMAIBHBIX U
He(hOpMabHBIX METOJOB aHalm3a M cuHTe3a. (OCHOBHBIM HHCTPYMEHTOM,
o0OecreunBarOIMM  3TO OOBEAMHEHHE, SIBISAIOTCS HMUTAIIMOHHBIE MOJIEINH,
CO3JJaHHBIE MPU TOMOIIY METO/I0B KOMITBIOTEPHOTO MOJEIUPOBAHUS.

3aoaueti cucmemHo20 ananu3a A6s1emcs KOHCMpPYUpOBAHUe UMUMAYUOHHBIX
cucmem 000U CLONCHOCMU, OIHAKO CIEAYEeT OTMETUTh, YTO B CHCTEMHBIX
UCCJIEIOBAHUSX HE MPECIeNyeTcsl Ledb CO3JaHUsl HEKOEU «CYNEepMOENN», pPeyb
ua€T O pa3pabdoOTKe YacTHBIX MOJENel, KaxJas M3 KOTOPBIX pEIIaeT CBOU
cnenuduueckre Bompochl. Jlaxke Mocie TOro Kak MOoJ0OHbIe HUMHUTAIlMOHHBIE
MOJIENIM CO3JaHbl U HCCIEAOBaHbI, BONPOC O CBEACHHM PA3IMYHBIX aCHEKTOB
NOBEJCHUSI CHUCTEMBl B HEKYIO0 E€IUHYI0 CXEMYy OCTa€rcs OTKPBITBIM. OJHaKo
pPEUINTh €ro MOKHO U HY>KHO HE MOCPEACTBOM IMOCTPOEHUS «CYNEPMOJIETN», a
aHAIM3UPYs peaKIMu Ha HaOJII0AaeMOe MOBEICHUE JIPYTUX B3aUMOIEUCTBYIOIIHNX
00BEKTOB, TO €CTh IYTEM HCCIIECOBAHUS IMOBEACHHUS OOBEKTOB — AaHAJIOTOB U
NEPEHECEHUsI Pe3yJbTaTOB ITUX UCCIENOBAaHUM Ha OOBEKT CHUCTEMHOIO aHaju3a.

Takoe wuccinemoBaHue Aa€T OCHOBAHUE JUJIA COJIEPKATEIIBHONO TMOHUMAaHUSA



CUTyallud B3aUMOJEHCTBUS U CTPYKTYPBI B3aHMOCBS3E€H, ONPENEIIOIINX MECTO
UCCIIEYyEMON CUCTEMBI B CTPYKTYpPE CYyHEPCUCTEMBI, KOMIIOHEHTOM KOTOPOM OHA
SABJISIETCA.

OmoenvbHylo 2pynny 3a0ay CUCMEMHO20 AHAIU3A COCMAGIAIOM 3a0ayu
UCCe008aAHUS KOMNAEKCA 83AUMOOCUCMBUL AHAIUSUPYEMbIX 00bEKMO8 ¢ 6HeUlHel
cpeooti. PenieHre MmoAoOHBIX 3a/lay MPEIOoaraeT NpOBEICHUE TPAHUIIBI MEXIY
HCCIIEYEMON CHUCTEMOM W BHEIIHEW CPENIOW, MPEIONPEICISIONEeH NPeAeIbHYIO
TIIyOUHY BIIMSTHUS paccMaTpUBaEMbIX B3aUMOJECHCTBUH, KOTOPBIMHU
OTPAaHUYMBACTCA PACCMOTPEHUE, OIPEIEICHUE pPEaJbHbIX pPECYpCOB TAaKOIO
B3aMMOJICHCTBUSA, PACCMOTPEHHE B3aUMOICHCTBUN HCCIEIYEMOM CHUCTEMBI C
CUCTEMOIl 0oyiee BBICOKOTO ypOBHsS. 3aJauyd d3TOr0 TUMNA CBS3aHbl C
KOHCTPYUPOBAaHUEM aJIbTEPHATHUB B3aUMOJICVCTBUSI CUCTEMBI C BHEIIHEH CPENOH,
aNbTEPHATUB PAa3BUTHSI CUCTEMBI BO BPEMEHU U B IPOCTPAHCTBE.

VYHuBepcagbHbIX METOJUK U CIIOCOOOB MPOBEJICHUS CUCTEMHOTO aHaln3a He
cymecTtByer. Yamie Bcero mMmoJoOHOrO THUIMAa METOAMKH pa3padaThIBAlOTCS U
MIPUMEHSIIOTCS B TEX CITy4dasiX, KOr/Aa y UCCIEN0BATENS HET TOCTaTOYHBIX CBEACHUN
0 CUCTeMe, KOTOpbIe MO3BOJMWIM Obl (popManIM30BaTh MpoLEcc €€ HCCIEAOBAHUS,
BKJIFOYAIOIINI NTOCTAHOBKY M pellleHHe BO3HUKIIEH mpobiemMbl. OOIuUM [l Bcex
METOOUMK CHUCTEMHOIO aHajiu3a SBIIETCS ONPEACICHUE 3aKOHOMEPHOCTEH
(YHKIIMOHUPOBAHUS CUCTEMBI, (HOPMUPOBAHHE BAPUAHTOB CTPYKTYpPHI CHUCTEMBbI
(HECKOJIbKMX aJIbTEPHATUBHBIX aJIrOPUTMOB, PEATU3YIOMIMX 3aJaHHbIA 3aKOH
(YHKIIMOHUPOBAHMSI) U BHIOOP HAWIY4ILEro BapHaHTa, OCYLIECTBISIEMOr0 MyTEM
pemieHns 3a1ad  ACKOMIIO3MLMHU, AHAJIA3a HCCIECAYEMOM CHUCTEMBl M CHHTE3a
CUCTEMbI, U CHUMAIOIIETO MPo0OJieMy IPAKTUKH.

OCHOBY ITOCTpPOEHHs METOJMKHU AHAJIM3a U CUHTE3a CUCTEM B KOHKPETHBIX
YCIOBHUSIX COCTaBJSIET HepeyeHb HNPUHYUNOE CUCMEMHO20 aHAIU3d, KOTOPBIE
MPECTABIAIOT cOO0M 0000IIeHNEe MPAKTUKKH PabOThl CO CIOKHBIMU CHCTEMaMH.
Pa3iinuHbple aBTOpPBI M3JAratOT NPUHIUIOBL C TEMH WA WHBIMU OTJIMYUSIMH,

MOCKOJIbKY €MHBIX OOLIENPHUHATHIX (POPMYJIUPOBOK B HACTOAILEE BPEMS HET.



Opnako Bce (HOPMYJIUPOBKHA B CYITHOCTH OMHCHIBAIOT OAHU U T€ KE TOHSATHA.
Hawnbonee yacTo K CUCTEMHBIM MPUYHUCIISIIOT CIEAYIONTNE TPUHITUTIBI:

1. Ilpunyun xoneunou yenu. DTOT TPHUHIUIT TOJApPa3yMeBaeT MPUOPUTET
KOHEYHOU (T7100a1bHOM) 1eTTH, JOCTHKEHUI0 KOTOPOU JOHKHA ObITh B KOHEUHOM
CYETE MOJUYMHEHA NIEATENBHOCTh CUCTEMBI. Tak, MPUMEHUTENBHO K OpraHU3aluu
1eidb ONpENEeseTcss KaK COCTOSHUE OpraHU3aluHd, KOTOpoe HeoOX0AUMO
(>kenaTesbHO) AOCTHYb K OMpEeAeIEHHOMY MOMEHTY BPEMEHH, 3aTpaTUB Ha 3TO
onpenenéHHbple (OTpaHMYCHHBIE) pecypchl (MaTepualibHbIC, YEJIIOBEUYECKHUE U
npyrue). be3 scHOTO TOHUMaHWA TIedd J000e PEIICHHE MOXKET OKa3aThCs
6eccmbiciieHHBIM. [[pUHIIUIT KOHEYHOH TIeJTM BKITFOYAET HECKOJIBKO MPABUIT:

- JUIsl TIPOBEJICHUS] CUCTEMHOTO aHajiu3a HEe0OXOJWMO B IEPBYIO OYepeib
chopmynupoBaTh 1€  WCCICIOBAHUS;  pACIUIBIBYATHIC, HE  TOJHOCTHIO
onpeeaEHHbIC LIeNU BICKYT 3a COO0N HEBEPHBIE BHIBOIBI,

- CUCTEMHBIN aHAJIN3 CJIEAYET BECTU HA OCHOBE MEPBOOUYEPETHOTO YACHEHHUS
OCHOBHOM 1enu ((PyHKIIMU, OCHOBHOTO HA3HAYCHUS) MCCIETYEeMOU CUCTEMBI, YTO
MO3BOJIUT ONPEACIUTh €€ OCHOBHBIC CYIIIECTBEHHBIC CBOWCTBA, IOKA3aTENH
KaueCTBa U KPUTEPUH OLICHKU;

- IPU CUHTE3€ CUCTEM JT100ast MOMbITKA U3MEHEHUSI WJIM COBEPIIICHCTBOBAHUS
JIOJDKHA ~ OIIEHMBAThCS OTHOCUTEIIBHO TOrO, IIOMOTAeT WM MEIIAaeT OHa
JIOCTUXKEHUIO KOHEUHOM 1I€JIH;

- 1eab (QYHKIMOHUPOBAHUS HCKYCCTBEHHOM CHCTEMBI 3a1aéTcs, Kak
MPaBUJIO, CUCTEMOM, B KOTOPOW HCCIEayeMass CHUCTEMA SBIIETCA COCTaBHOM
YacThIO.

2. Tlpuamun w3mepenus. O kadecTBe (YHKIIMOHUPOBAHUS KaKOW-THOO
CUCTEMBI MOKHO CYAHWTHh TOJBKO MPUMEHHUTEIBHO K CHCTeME 0oJiee BBICOKOTO
nopsijika. IT0 3HAYUT, 4TO JUIs onpeaeneHus 3pGexKTuBHOCTH (PyHKIIMOHUPOBAHUS
CUCTEMBbI CIIEIyeT MPEJCTABUTh €€ KaK 4acTh OoJiee oOlIiel U MPOBOJIUTH OLICHKY
BHEIIHUX CBOMCTB HCCIEAYEMOM CHUCTEMbl OTHOCUTEIIBHO LEJIed U 3a7ad

CYIEPCUCTEMBI.



3. llpunyun skeugunanronocmu. CucreMa MOXKET JOCTUTHYTH TPeOyeMoro
KOHEYHOI'O COCTOSIHUSI, HE 3aBUCALIETO OT BPEMEHU M  ONPEAEIIEMOrO
UCKIIIOUUTEILHO COOCTBEHHBIMU XapaKTEPUCTHUKAMU CHUCTEMBl NPH Pa3IMYHBIX
HAYQJIBHBIX YCJIOBHSIX W Pa3IUYHBIMH MyTSIMU. OTO (opMa yCTOWYHUBOCTH IO
OTHOILIEHUIO K HAYAJIbHBIM U TPAHUYHBIM YCIOBUSIM.

4. [lpunyun eouncmea. B COOTBETCTBUU C JTHUM IMPHUHIMIIOM CHCTEMY
CJIelyeT paccMaTpUBaTh KakK LEJIO0E, COCTOSALIEE U3 OTACIBbHBIX, CBA3aHHBIX MEXIY
c000i ornpeeIEHHBIMUA OTHOIIICHUSMH, YacTeH (2JIEMEHTOR).

5. Ilpunyun cesasnocmu. PaccMoTpeHne 000 4acTH COBMECTHO C €€
OKPY’KEHHEM MOJpa3yMEBAET MPOBEACHUE MTPOLIETYPHI BBIBICHHS CBA3EH MEXAY
AJIEMEHTAMU PACCMATPUBAEMOM CUCTEMBI U BBISIBJIEHHUE CBI3EM C BHEIIHEW CPENOH
(y4€t BHemHEeN cpenbl). B COOTBETCTBMM C 3THM NPHUHIMIIOM CHCTEMY CJIEAYET
paccMaTpuBaTh Kak 4acTb (MOJACHUCTEMY) JApPYrod CHCTEMbl, Ha3bIBAEMOM
CYIIEPCUCTEMOM UJIA CTAPILIEN CUCTEMOM.

6. Ilpunyun mooynvHo2o nocmpoenus. B COOTBETCTBUH C 3TUM MPHUHIIUIIOM
OCYULIECTBIISIETCS BbIICJICHUE MOJyJIEd B MCCIEIyeMON CUCTEME M PAcCCMOTpPEHHUE
€€ B LIEJIOM Kak COBOKYITHOCTH MOAyJie. MopayiieM 34eCh Ha3bIBacTCs IpyIla
AJIIEMEHTOB CHUCTEMBbI, OMMChIBa€Masi TOJbKO CBOMM BXOJOM U BbIX0JIOM. PazOuenue
CHUCTEMbl Ha B3aMMOJEHCTBYIOUIME MOIYJIH (MOJACHUCTEMbBI) 3aBHCUT OT IEJU
MCCIICIOBAHUSI U MOYKET UMETh PA3JMYHYI0 OCHOBY, B TOM YHCII€ MaTE€PUATbHYIO
(BEIECTBEHHYI0), (PYHKIMOHAIbHYIO, AJTOPUTMUYECKYIO, HMH(DPOPMALMOHHYIO U
npyrue. Pa30utue cucTeMbl Ha MOIYJIH CHOCOOCTByeT Oosiee d(dexTuBHON
OpraHM3allii aHajlii3a M CHUHTE3a CUCTEM, TaK KaK OKa3bIBAE€TCS BO3MOXKHBIM,
abcTparupysicb OT BTOPOCTENEHHBIX JieTajell, YSICHUTh CYTh OCHOBHBIX
COOTHOIIEHHH, CYHIECTBYIOIIMX B CHCTEME M ONPEACIAIOMIMX HCXOJbl CHCTEMBI.
BmecTto TepmMuHAa MOIyNb 3a4acTyl0 HUCHOJB3YIOTCSA TEPMHUHBI  «OJIOKY,
«TOJCUCTEMA» U TOMY MOJJOOHBIE.

7. Ilpunyun uepapxuu. B COOTBETCTBMU C OTUM  MPUHIUAIIOM
OCYULIECTBJISIETCS BBEJICHUE HEPAPXUU YACTEH pacCMaTpUBAEMON CHUCTEMBbI U HX

paHmXMUPOBAHKE, YTO YIPOIIAET pa3pabOTKy CHUCTEMBI M YCTAaHABIUBACT MOPSIOK



paccmoTpeHust 4acted. lMepapxuss CBOWCTBEHHAa BCEM CIIOKHBIM CHCTEMaM.
Hepapxuss B CTpPYKTypax OpraHHM3alMOHHBIX CHCTEM HEOJHO3HAYHO CBs3aHa C
XapakTepoM yIpaBJIEHUS B CUCTEME, CTEIEHbIO JEUEHTPAIN3aluu yrpasieHus. B
JUHEWHBIX (JAPEBOBUIHBIX) HEPAPXUUYECKUX OPTaHU3alMOHHBIX CTPYKTypax
peanusyercss uaes MNOJHOM LEHTpalu3aluu YyIpaBieHus. B To xe BpeMsa B
CJIIOKHBIX HEITMHEHWHBIX HEepPapXUUYECKH TOCTPOCHHBIX CHUCTEMaxX MOXKET ObITh
peasin3oBaHa J100as CTENEeHb IeUEeHTPATU3ALUY.

8. Ilpunyun @ynxyuonarvHocmu. B COOTBETCTBUM C STUM MPHUHIIUIIOM
CTPYKTypa U (YHKIIUU B UCCIIEyEMON CUCTEME PacCMaTPUBAIOTCA COBMECTHO U C
npuoputeToM (GYHKIUM Haja CTPYKTypo. JlaHHBIM NpPUHIUI yTBEPKAAET, YTO
mr00ast CTPYKTypa TECHO CBsizaHa ¢ (PYyHKIIMEH CUCTEMBI M €€ COCTaBHBIX YacTeil. B
cllydae MpHUIaHus CUCTEME HOBBIX (DYHKIMH, KaK MPaBUIIO, IEpeCMaTpUBaETCs U €€
cTpykrypa. [loCcKOnbKYy BBINOJHSAEMbIE (QYHKIUUA COCTABISIOT MPOLECCHl, TO
1eJeco00pa3HO paccMaTpuBaTh OTAEIBHO MpoLecChl, (PYHKIMHU, CTPYKTYphl. B
CBOIO OUY€pellb, IPOLIECCHI CBOAATCS K aHAIM3y OCHOBHBIX IIOTOKOB B CUCTEME:

- MaTepUaIbHbIE IOTOKU;

- IOTOKU SHEPTUH;

- IOTOKU MH(pOpMaIK;

- CMEHa COCTOSIHUM.

C »TOM TOYKM 3pEHHS CTPYKTypa TPEACTaBISIET COOOW MHOXKECTBO
OTPaHUYECHUN HA NOTOKM B NPOCTPAHCTBE M BO BPEMEHU. B OpraHm3alimOHHBIX
CHUCTeMaX CTPYKTypa co34aércs Tocie omnpeneiaeHuss Habopa QYHKIUE U
peanmu3yercss B BHAE COBOKYIIHOCTH II€pCOHana, METOJAOB, AJITOPUTMOB,
TEXHUYECKUX YCTPOWCTB Pa3IMYHOTO Ha3HayeHusd. [Ipyu nosiBneHnn HOBBIX 3a4a4 U
COOTBETCTBEHHO (YHKIMI MOXKET OKa3aThCs HEOOXOAUMON KOPPEKTHUPOBKA
cTpykTypsl. [locie co3nanust CHCTEMbI BO3MOKHO YTOUHEHUE CTPYKTYPbI CUCTEMBI
U OTAENbHbIX (PYHKUMHA B paMKax CYIIECTBYIOIIMX Lelel W 3aaady, TO €CThb
BO3MOXKHO OOpaTHOE BIMSIHME CTPYKTYphl Ha (PyHKUIMHU. 3a4acTyr0 OpraHu3alus,

e€ CTPYKTypa CO3/Jal0TCsl 10 BBISICHEHMS LIeJIed W 3a/ay cucTeMbl. B pesynbTaTe



UMEIOT MECTO Mapajuleu3M B paboOTe OpPraHoB YINpaBJICHHs, CUCTEMATHUYECKHE
MOTIBITKY YITYUYIITUTh pa00Ty OpraHu3aIiy MyTEM U3MEHEHUS €€ CTPYKTYPHI.

9. Ilpunyun pazéumus. ITOT NPUHIMUI TOJIpa3yMEBAET YUET U3MEHSIEMOCTH
CUCTEMBI, €€ CIIOCOOHOCTHU K Pa3BUTHUIO, alallTallud, PACIIMPEHUIO, 3AMEHE YacTeH,
HaKariMBaHuio WH(opmanuu. B OCHOBY cHHTE3UpyeMoil cucTeMbl Tpedyercs
3aKJIa/IbIBaTh BO3MOXKHOCTb Pa3BUTHs, HapalIMBaHUs, YCOBEPIIEHCTBOBAHMS.
OObyHO pacmupeHue (YHKIOHN TpemxycMaTpuBaeTcs 3a CYET oOecredeHus
BO3MOYKHOCTH BKJIFOUEHHSI HOBBIX MOJIyJIEH, COBMECTHMBIX C yke umerormmucs. C
JIpyrol CTOPOHBI, TIPU aHAJIM3€ NPUHUUI Pa3BUTHS OPUEHTUPYET Ha
HEOOXOJAMMOCTh y4€Ta TMPEABICTOPUH PAa3BUTUS CUCTEMbl ¥ TCHJICHIIWM,
UMEIOIIUXCA B HACTOAILIEE BpeMs, Ui PACKPBITUS 3aKOHOMEpPHOCTEH €€
¢ynkiuonupoBanus. OpHuM U3 cnocoboB  yu€ta  ATOro  IPUHLHMIA
pa3paboTurKamMu SIBJISIETCS PACCMOTPEHHE CUCTEMbI OTHOCUTENIBHO €€ KU3HEHHOTO
IUKJIa. YCJIOBHBIMU  (a3aMu KU3HEHHOTO IMKJIA CHUCTEMBI  SIBIISIIOTCA
IPOCKTUPOBAHKUE, W3FOTOBJIEHHE, BBOJ B OJKCIUIyaTallMIO, 3KCIUTyaTalus,
HapalMBaHUe BO3MOXKHOCTEH (MOI€pHMU3AIINsI), BBIBOJ M3 IKCIUTyaTalluu (3aMeHa),
npeKpanieHne PyHKIIMOHUPOBAHUS WIIA TTPUMEHEHUS.

10. llpunyun yeuwmpanuzayuu u Oeyenmpaiuzayuu. ITOT TMPUHITUI
MO/Ipa3yMeBaeT COYETAHWE B CIOXHBIX CHCTEMaxX LIEHTPAJIM30BAHHOTO U
JEUEHTPAIIM30BAaHHOIO YIPABJICHHS, KOTOPOE, KaK MPAaBHIIO, 3AKIKOYAETCS B TOM,
YTO CTEMEHb LEHTpalIM3aluu JOJKHA ObITh MHUHHUMAJIBHOM, OOECreYuBaroen
BBIIIOJIHEHHE TOCTABJICHHOW 1ein. OCHOBHOW HEAOCTAaTOK JECLEHTPAIU30BAHHOIO
VIOPABJICHUS — YBEJIMYEHHWE BPEMEHHM ajanTaruu cucteMbl. OH CyIIeCTBEHHO
BIIUSIET Ha (DYHKIIMOHMPOBAHUE CUCTEMBI B OBICTPO MEHSIOIIMXCS cpenax. To, 4yTo
B LEHTPAJIM30BAaHHBIX CHCTEMAaxX MOXHO CHEJaTh 3a KOPOTKOE BpeMs, B
JNEUEHTPAIU30BaHHOM cHucTeMe OyAeT OCYIIECTBIATbCS BECbMa MEIJIEHHO.
OCHOBHOIl HENOCTAaTOK JACIHEHTPATM30BAHHOTO YIpPaBICHUS —  CJIOKHOCTh
yIOpPABJICHHS, CBS3aHHAS CO 3HAYUTEIBHBIMH O0OBEMAMU MOTOKOB HWHGOpPMAIIHH,
nojJiexaniei nepepaboTKe B cTapileld cucreme ynpasienus. [loaroMmy B ciioxxHOU

cUcTeMe OOBIYHO TMPUCYTCTBYIOT JIBa YPOBHs yrpaBieHus. B MeaieHHo



MEHSIOLIEICST OOCTAaHOBKE JIELEHTPATU30BaHHAS YacTh CHUCTEMBl YCIIEIIHO
CIIpaBJIETCS C aJanTalhed MOBEIACHUsS CHUCTEMBI K Cpele U C JOCTHKEHUEM
rJI00aJIbHOM 1I€JIM CUCTEMBI 3a CYET ONEPATHBHOTO YIPABJICHHS, a MPU PE3KUX
U3MEHEHUSX CpeAbl OCYLIECTBISIETCA LEHTPAIM30BAHHOE  YNPABJICHUE IO
IIEPEBOJIY CUCTEMBI B HOBOE COCTOSIHHE.

11. Ilpunyun wneonpeodenénwocmu. ITOT TPUHIMUII TOAPAa3yMEBACT YUET
HEOIPEICIEHHOCTEN U CIIyYalWHOCTEN B CHCTEME W SIBIIIETCS OAHUM M3 OCHOBHBIX
MIPUHLIHIOB CUCTEMHOIO MOAX0Aa. B COOTBETCTBUU € 3TUM MPUHIIUIIOM CUUTAETCS,
YTO MO’XHO MMETh JEJI0 C CUCTEMOM, B KOTOPOMl CTPyKTypa, GyHKIIMOHUPOBAHHE
WIM BHELIHUE BO3JECWCTBHUS HE IMOJHOCTBIO ompeneneHbl. ClI0KHbIE OTKPBIThIE
CHUCTEMBI HE TIOJAYMHSIOTCS BEPOSITHOCTHBIM 3aKOHaM. [Ipy aHanmu3e Takux CUCTEM
[B  syumeM ciiydae] MOTYT OBITh [OJIy4€HBI BEpPOSITHOCTHBIE OILICHKH
MPOTHO3UPYEMBIX CUTYalLlUN, €CJIU 3TH OLEHKH 00BEKTUBHO CYIIECTBYIOT, U B 3TOM
Clly4yae€ PCCMOTPEHHUE MPOBOAUTCS I HUX. YUYET HEONPEAECIEHHOCTEN BO3MOXKEH
TaKKe C TOMOIIBID METOAA TapaHTUHHOIO pe3yibTaTa, C  ITOMOLIBIO
CTaTUCTUYECKUX OLEHOK (€CIM YCJIOBHS Il 3TOr0 CYIIECTBYIOT), YTOYHEHHUS
CTPYKTYp U PaCIIUPEHUs COBOKYITHOCTH 1LieJiel U psna apyrux. [lono6Hbie MeTo b1
MIPUMEHSIIOTCS, KOTJa HEONPENEIEHHOCTH W CIYYalHOCTH HE OIMCBIBACTCS
anmnapaTtoM Teopuu BeposiTHocTel. [Ipu Hanuuuu MHGOpMALUU O BEPOSATHOCTHBIX
XapaKTEPUCTUKAX CIYyYaHHOCTEN (MaTeMaTH4eCcKOe OKUIAHUE, TUCIIEPCUSI U TOMY
MOJ00HBIE) MOKHO OIPEAENSITh BEPOSTHOCTHBIE XapaKTEPUCTUKU BBIXOJOB B
cucreme. Bo Bcex ciydasxX HENOJIHOTHI 3HAHUM O IIPEAMETE HCCIEHOBaHUs,
HEYETKOMN MIIM CTOXACTUYECKON BXOAHOW MH(POPMAIIMU PE3yTbTaThl UCCIIEIOBAHUN
OyoyT HOCHUTb HEYETKMH WM BEPOSTHOCTHBIM XapakTep, a IMPUHAThIE Ha
OCHOBAaHMM ITUX HCCIEIOBAHUM PELICHUS MOTYT IPUBOJWTH K HEOJHO3HAYHBIM
nociuencTeusiM. B ciyyae Hew€rkoil (1Mo cBOell Mpupoje) WM HENoJHOM (mpu
OTPaHUYEHHBIX BO3MOXHOCTSIX HccleAoBarensa) uHbopMmanuu HeoOX0IAUMO
CTPEMUTHCS BBIABUTb M OLEHUTH BCE BO3MOXKHBIE, B TOM YMCIE KaXyLIUECs

MaJIOBCPOATHBIMH IMOCICACTBUA IIPUHUMACMBIX pemeHI/Iﬁ, a TaAKIKC IIPECAYCMOTPETH



oOpaTHbIE CBSA3M, KOTOpbIE 0OecreyaT CBOEBPEMEHHOE PACKPBITHE U JIOKATU3AIUIO
HEKEJIATEIbHOTO Pa3BUTHS COOBITUH.

Bce ykazaHHble NpuHIUIBI 00J1a1aI0T OYEHb BBICOKOM CTENEHBIO OOIIHOCTH.
JI1s1 HenoCpeACTBEHHOTO PUMEHEHHSI UCCIIE0BATENb HANIOJIHIET X KOHKPETHBIM
COJIep’)KaHUEM INPUMEHUTENIBHO K IpeIMeTy HuccienoBaHus. B monensx cucrem
OHHU JIOJKHBI OBITh KOHKPETU3MPOBAHBI B 3aBUCHMOCTH OT CYLIECTBA CUCTEMBI U
pelraeMon 3a1auu.

MeToapl  CHCTEMHOTO aHaiu3a HampasieHbl Ha  (OpMyJIMpPOBAaHUE
npoOsieMbl, BBISABICHUE L€Jei, BBIABMKEHHE aJbTEPHATUBHBIX BapHAHTOB
pelieHus npoOsieM, BBISBICHHE MAaciiTaboB HEONpEeAeNEHHOCTU MO KaXIOMy W3
BAPUMAHTOB M COINOCTaBJICHUWE BapUAHTOB MO TEM WM HHBIM KPUTEPUSIM
3(p(EKTUBHOCTH, a TaKXKE MPHUHITHUS PEUICHUM U CBA3AHHBIX OPraHU3aIlMOHHBIX
3aj1a4. B oOmiem ciydae npu pacCMOTPEHUU CYIECTBYIOIIEH CUCTEMBI U Mpoliecca
e¢ (YHKUMOHUPOBAHMS BBISBISETCS MPOOJIEMHAsi CUTyallusl KaKk HECOOTBETCTBHUE
CYLIECTBYIOILIETO TMOJIOKEHUsI Jien Tpedyemomy. Jlns paspemieHuss mpoOaeMHON
CUTYyallUM TPOBOAUTCS CUCTEMHOE MCCIIEJOBAHME TMIPU TIOMOIIM METOJ/IOB
JEKOMITO3HIIMH, aHAJIN3a U CUHTE3a CUCTEMbl. MOIETMPOBaHUE CUCTEMBI, TO €CTh
peanu3anus CUCTEMbl B BHUAE MOJENH, IMO3BOJSET MPOBECTU OIEHKY CTENEeHH
CHATUA NpoOsieMHON curyanuu. OOWMH MOAXOA K Pa3pelieHUuI0 MPOoOJIEeMHBIX
CUTyallMil, NPUMEHSEMBbI B paMKax CHCTEMHOIO aHajau3a, IpEACTaBICH Ha

pUCyHKE 7.
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PucyHok 7 — CucTeMHBIN MOAXO0] K PelICHUIO PO0/IeMHOM CUTYalluH

OcCHOBHBIC MCTOAbI CHCTCMHOI'0O aHajin3a W COOTBCTCTBYIOIIMC UM

IpOLEAYPHI B YIPOIIEHHOM BH/JIE MPECTABICHBI HA PUCYHKE 8.
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[exomMno3uumnoHHan
MOAENb CTPYKTYpbI

Pucynok 8 — OcHoBHBIE METOIbI CHCTEMHOI0 AHAJIU3A

HCHOCpCI[CTBCHHOC NPUMCHCHUEC TCX MM HHBIX MCETOJOB CBA3aHO C

MPEIMETOM HCCIIeIOBaHMS M KOHKPETHBIM COJIEPKAHUEM PEeIlIaeMou 3a1auu.

Ha osmane O€KOMI’ZO3MZ4MU cucmemal,

npeaACTaBICHUC, OCYIICCTBIIAIOTCA:

1. OIIpCACIICHNC MW JOCKOMIIO3HMIUA L[eneﬁ HCCICAOBAHUA U OCHOBHOM

(GYHKUIHUHA CUCTEMbl KaK OTpaHUYECHHE TPACKTOPUU B IMPOCTPAHCTBE COCTOSHUUN

CHCTEMBI U B 00J1aCTH AOITyCTHUMBIX cmyaunﬁ;

obecrieunBaroIeM €& oo1ree



2. BbIIETICHHE CHCTEMbl M3 Cpelbl: OINpeaeseHHe OMMKHET0 U JajdbHero
OKPYKEHHSI CHCTEMBI, a TaKXe BBISBICHUE W ONUCAHUE BO3JECUCTBYIOIINX
(bhakTopoB;

3. ommucaHWe TEHJEHIMI pPa3BUTHS, OTPAHUUYCHHUN U HeolpeaenEéHHOCTeH
pa3HoOro poja;

4. onMcaHue CUCTEMBI KaK «4EPHOIO SIIUKaY;

5. IPOBEACHUE KOMIIOHEHTHOW (IO BUAY 3JIEMEHTOB) U CTPYKTYpPHOHU (IO
BUJIaM OTHOILIEHUN MEXIY 3JI€MEHTaMU) I€KOMIIO3UIIUU CUCTEMBI.

[Ipouecc AEKOMIIO3ULIMK JOBOJBHO CIOXKEH M TpeOyeT MNpUBICUYCHUS
KBAJIM(ULIMPOBAHHBIX 3KcHepToB. OCHOBHOM MpOOJEMON MpPH 3TOM SIBISETCA
coOJII0/IeHHE JBYX MPOTUBOPEUUBBIX MPUHIIUIIOB:

1. mpUHLIMIIA MTOJIHOTHI — CUCTEMHAas MpobiiemMa J0KHA ObITh pacCMOTpEHa
MaKCUMaJIbHO BCECTOPOHHE U MOAPOOHO;

2. TpUHIMOA MPOCTOTHI — CUCTEMHOE MOJEIUPOBAHUE JIOJDKHO OBITh
MaKCUMaJIbHO KOMITAKTHBIM Ha BCEX YPOBHSIX.

Komnpomucc B yKa3aHHOM TMPOTHUBOPEYMU JOCTUTAETCS C MOMOIIBIO
YETBIPEX OCHOBOMNOJIAralOIUX MPUHIIUIIOB:

l. mpuHLKIIA CYIIECTBEHHOCTH — B CUCTEMHYIO MO/JIEb BKJIFOYAIOTCS TOJIBKO
KOMITOHEHTBI, CYIIIECTBEHHBIE 110 OTHOUIEHUIO K LIEJISIM aHAJN3a;

2. NPUHLHXIA 3JEMEHTAPHOCTH — JIOBEJIECHHUE JEKOMIIO3HMIIMM JI0 IPOCTOTO,
MOHSTHOTO, PEATM3YEMOTO PE3yJIbTaTa;

3. IpUHLIKIIA TOCTENEHHON JeTalu3alui MOJIENH;

4. npuHIMIA UTEPATUBHOCTH — BO3MO>KHOCTh BBEJECHUS HOBBIX 3JIEMEHTOB B
OCHOBaHMS U NPOJOJKEHUE JEKOMIIO3UIIMU IO HUM Ha Pa3HbIX BETBAX JIepeBa.

['myOuHa JEeKOMMO3UIIMM OrpaHUYMBaeTCs. TakK, JEKOMIO3UIMUS JO0JDKHA
IpeKpamarbesi, €CaIu HE0OX0JUMO U3MEHUTh YPOBEHb aOCTPAKIMKU — MPEICTABUTh
AJIEMEHT Kak mojcucTeMy. Eciiu mpu JEeKOMIIO3HMIMH BBIACHSETCS, YTO MOJEIb
HAQUMHAET OIKChIBaTh BHYTPEHHUW alropuT™M (PYHKIIMOHUPOBAHUS 3JIEMEHTA
BMECTO 3aKOHa €ro (pyHKIMOHUPOBAHUS B BHJIE «UEPHOrO SIIKMKA», TO B 3TOM

ClIy4dac MHpou3011JI0O M3MCHCHHC YPOBH:A a6CTpaKHI/II/I. OTO O3HAyYaeT BBIXO/J 3a



npefenbl  UEId  HUCCIEAOBaHUS CUCTEMbl U, CJEJIOBATEIbHO, BBI3bIBAET
MpEKpaIleHHe JEKOMIIO3UIMUA. B COBpEMEHHBIX METOAMKAX TUIUYHOUN SBISIETCS
JEKOMIIO3UIIMS MOJIe M Ha TIyOmHy 5-6 ypoBHed. Ha Takyro riayOouny
JIEKOMITO3UPYETCS OOBIYHO OnHA W3 mojcucteM. DyHKIHMHM, KOTOphIE TPeOyIOT
TaKOr0 YPOBHS J€TaIU3al[MH, YaCTO OYE€Hb BaXKHbBI, U UX JIETAJIbHOE OMKHCaHUE AaET
KJIFOY K OCHOBaM (DYHKIIMIOHUPOBAHUS BCE CUCTEMBI.

CornacHO TeopuHM CHUCTEM, OOJBIIMHCTBO CHCTEM MOTYT  OBITh
JIEKOMITO3UPOBaHbI Ha 0a30BbI€ MIPeICTaBICHUs oAcUucTeM. K HUM OTHOCST:

1. mocnenoBaTenbHOE (KaCKaIHOE) COCTMHEHUE DJIEMEHTOB;

2. mapaJyieIbHOE COSAMHEHUE DJIEMEHTOB;

3.COeIMHEHUE AJIIEMEHTOB C IMTOMOIITBIO OOPATHOM CBSI3HU.

[IpoGnema mpoBeACHHS JTEKOMIIO3UIIMU COCTOUT B TOM, YTO B CIIOKHBIX
CUCTEMaX  OTCYTCTBYET  OJHO3HAYHOE  COOTBETCTBHE  MEXAY  3aKOHOM
(GYHKIITMOHUPOBAHUS TOJCUCTEM W aJITOPUTMOM, €ro peainusyromum. [loatomy
OCYIIECTBIISIETCS (POPMUPOBAHUE HECKOJIHKUX BapUAHTOB (WJIM OJHOTO BAapUAHTA,
€CJIM CHCTeMa OTOOpakeHa B BHUJE HEPAPXUUYECKOW CTPYKTYpPhI) AECKOMIIO3UIIUU
CUCTEMBL.

Hawnbonee yacTo npuMeHSIOTCS CIAEAYIONNE CTPATETuy JEKOMITO3UIIUN

1. ®dyHkuoHaIbHAS JACKOMIIO3UIMA. basupyercs Ha aHanuse QyHKIIUH
cuctemMbl. [Ipu 3TOM CTaBUTCSI BOIPOC, YTO JEIAET CUCTEMA, HE3ABUCHUMO OT TOTO,
KaKk oHa pabGotaer. OcHOBaHHEM pa3OueHHs] Ha (YHKIHMOHAJIbHBIE MOACHUCTEMBI
CIIY’KUT OOITHOCTh (PYHKITUH, BBITIOTHAEMBIX TPYIIIIAMH 3JIEMEHTOB.

2. JlexoMmo3uImsi 1O S>KW3HEHHOMY IMKIy. [lpu3Hak BbIIeICHUS
MOJACUCTEM — HW3MEHEHHME 3aKOHa (PYHKIIMOHUPOBAHUS IMOJCUCTEM Ha Pa3HbIX
JTamax IUKJIa CYIIECTBOBAHUA CHCTEMBI OT CO3/[aHUs [0 MpeKpalieHus
(GYHKIIMOHUPOBAHUS WIM TpUMeHeHUs. Tak, B NMPOU3BOJCTBEHHOM XHU3HEHHOM
nukie (B coorBeTctBur ¢ ISO 9000) BRIIEIAIOT CIASAYIOIINE €TI0 CTAIUU:

- MAPKETHUHT;

- MPOEKTUPOBAHUE;

- IOATOTOBKA U pa3paboOTKa;



- IPOU3BO/ICTBO;

- KOHTPOJIb U UCIILITAaHUS;

- yIIaKOBKa U XpaHCHHE,

- peasiM3anus U pacrpeecHue;

- MOHTaXX U DKCILTyaTaIlus;

- TEXHUYECKas TOMOIIb B OOCITy)KHBaHUH,

- YTHIIA3AITHAL.

B Ku3HEHHOM [MKIE YIpaBICHHUS OpPraHU3alMOHHO-DKOHOMUYECKOU
CUCTEMBI BBIJICIISIOT CIEAYIONIUE €T0 CTauu:

- IJTAHUPOBAHMUE;

- MTHUIIMMPOBAHNUC;

- KOOPAMHAIIHS;

- KOHTPOJIb;

- peryJIMpOoBaHHUE.

B xu3HeHHOM 1MKIIe HH()OPMAITMOHHBIX CUCTEM €TI0 CTaJUU COOTBETCTBYIOT
sTanaM o0paboTKU MHPOPMALINH:

- perucTpanus;

- cOop;

- Iepeayva,

- 00paboTKa;

- OTOOpaKEHHUE;

- XpaHEHHUE;

- 3aI1UTA,

- YHUYTOKCHUE.

PexomenmyeTcss TPUMEHATH STy CTPATETHIO, KOTAAa IIEJIbI0 CUCTEMBI
SIBIISIETCSl OMTHMM3AIIHS TPOIECCOB M KOTJAa MOXKHO C JOCTaTOYHOW TOYHOCTHIO
OTIpeACTUTh TOCTeI0BATEIbHBIE CTa U MPEOoOPa30BaHMs BXOI0B B BHIXO/BI.

3. Jlexommosumus mo (Qusuyeckomy mpoueccy. IIpu3Hak BbIACICHUS
MOJICUCTEM — IIIard BBIMOJHEHUS aIropuT™Ma (DYHKIIMOHMPOBAHUS IOJICHCTEMBI,

cTaaun CMCHBI cocTosiHUM. XOTS 9Ta CTparCrusda IIOJIC3HA IIPH OIIMCAHHNH



CYLIECTBYIOIIUX TIPOIIECCOB, PE3yIbTATOM €€ YacTO MOXET CTaTh CIHUIIKOM
MOCJIeZIOBATEbHOE OINKUCAaHUE CHCTEMBI, KOTOpOo€ He OyneT B MOJIHOH Mepe
YUUTBIBaTh OIPAaHUYECHHUS, JUKTYyEeMblEe QYHKIUAMU JIpyr apyry. [Ipu atom moxer
0Ka3aThCsl CKPBITOM MOCIEI0BATEILHOCTD YIIpaBieHus. [IpuMeHsTh 3Ty cTpaTeruto
CJIETyET, TOJIBKO €CJIU LIEJIBbI0 MOJEINH SIBISIETCS ONKCaHuE (PU3MUECKOro mpolecca
KaK TaKOBOTO.

4. JleKkoMIo3uIusi MO MOJCUCTEMaM, WM CTPYKTYpHAasl JEKOMIIO3ULIHUA.
ITpu3Hak BbIIEIEHUS TOACUCTEM — CUJIbHASI CBSA3b MEXKIY DJIEMEHTAaMH 110 OJTHOMY
U3 TUIOB OTHOUICHWH (CBSI3€H), CYIIECTBYIOUIMX B cHUCTeMe (MH(POPMAIMOHHBIX,
JIOTHYECKHX, UEPAPXUUYECKUX, SHEPTETUUECKHUX U APYyrux). Cuily CBsi3u, HApUMeEp,
no uHOpMAUMU MOXHO OLEHUTh KOd(PuimeHToM  uHOOPMAIMOHHOU
B3anuMocBsa3u nozcucteM k = N/NO, rie N — KOJIWYECTBO B3aMMOHUCIIONb3YEMBIX
MH(POPMAILlMOHHBIX MAacCcuUBOB B mojacucreMax, NO — ofmiee KOIMYECTBO
WHPOPMAIIMOHHBIX MacCUBOB. [l ommcaHuWsl BCed CHUCTEMBI JOJDKHA OBITH
IOCTPOEHA COCTAaBHAsl MOJENb, OOBEAUHSIONIAsl BCE OTHCJIbHBIE MOJEIH.
PexoMeHnayeTcsi uCIoIb30BaTh Pa3IoKeHUE Ha TOJICUCTEMBI, TOJBKO KOTJa TaKOe
pa3jieiecHue Ha OCHOBHBIE YacTH CHCTeMbl He u3MeHsiercs. HectabumbHOCTb
TPaHUI] TIOJICUCTEMBI OBICTPO OOECIEHUT Kak OTACIbHBIE MOJEITH, TaK M HX
00beIMHEHHE.

5. Jlexommnosuius mo BxoJaM Ui OpTraHU3allMOHHBIX cucteM. llpusnax
BBIJICTICHUS TOJCUCTEM — MCTOYHHUK BO3JCUCTBUSA HA CHCTEMY, 9TO MOXET OBITH
BBIIIECTOSIIIAs MJIM HUKECTOSIIAsi CHCTEMA, a TAK)KE CYILIECTBEHHAs cpefia.

6. JlexkoMmosunusi TO THUIIAM PECYpCOB, TMOTPEOIIEMBbIX CHCTEMOM.
dopmanbHBI TIepeueHb TUIIOB PECYPCOB COCTOUT U3 YHEPTHH, MAaTEpUH, BpEMEHHU
u uHopmaruu (71 OPraHU3AIMOHHBIX CHUCTEM B JTOT NEPEUCHb TOOABISIOTCS
KaJIpbl U (PUHAHCHI).

7. JIeKoMITO3UIMsl IO KOHEYHBIM MPOAYKTaM cucTemMbl. OCHOBaHHEM MOTYT
CIIy>KUTb Pa3jIM4HbIe BUJIbI POIYKTA, IPOU3BOAUMBIE CUCTEMOIA.

8. JlekoMmo3uiusi MO JEATENbHOCTH. B cucteme BbImenseTcsl CyOBEKT

NeATEeTbHOCTH, OOBEKT, Ha KOTOPBIM HampaBjieHa JesATeIbHOCTh, CPEICTBA,



UCIIONIb3yEMbIE B TMpOIECCEe JEATENbHOCTH, BHEIIHAS CpeAa, a TakKkKe BCe
BO3MOXKHBIE CBSI3U MEXIQy HUMH. OOBIYHO JEKOMIIO3MLUS MO JESTeNIbHOCTU
OCYIIECTBJISIETCS 0 HECKOJILKUM OCHOBAHUSIM, MOPSAIOK UX BBIOOpA ONpeiensieTcs
IPEeIMETOM HCCIIEeIOBAaHUS M KOHKPETHBIM COJIEp>KaHUEM pelliaeMoit 3a/1a4H.

Ha »smane ananuza cucmemol, oOecneunBaromeM QopmupoBaHue e&
JETaIbHOTO MPEJCTABICHUS, HANOOJIEe YaCTO MPUMEHSIOTCS CIEAYIOIINE METOIbI:

1. KorHuTuBHBIN aHaNW3 — akKUEHTHUPYET BHUMAaHHE Ha <«3HAHUSIX» B
KOHKPETHOHM MpeAMeTHOM 00JacTH, Ha MPOIEccax UX MPEACTaBICHUS, XpPaHEHUS,
00pabOTKH, UHTEPIIPETALIMA U MPOU3BOACTBE HOBBIX 3HaHMU. OH MpUMEHsETCS B
TeX Clydasx, Korja o0bE€M U KauecTBO MMeEIoIelcs o mpodieMe nHPOpMaIuu He
MO3BOJIAIOT HCIOJIb30BaTh TPAIUIIMOHHBIE METONbI, a TpeOyeTcs W3BICUYCHHE
3HAHUWA SKCIEPTOB, M3YyYEHUE MPOILECCOB TOHMMAHUS HMHU MpoOJeMbl U
JOTIOJTHUTENbHAST CTPYKTYpHU3alus AaHHBIX. McTopusi pa3BUTUS KOTHUTHBHOIO
aHalM3a MPUMEHUTEIBHO K TPHHATHUIO PEIICHUH W YIPaBICHUIO CHUTYaI[UsIMU
TECHO CBf3aHa C MCCIEAOBAHUAMU MPOILECCOB YEJIOBEYECKOTO MBIIIICHUS U
TICUXOJIOTHH.

2. CTpyKTypHBI aHalvi3 — TO3BOJISIET PACCMOTPETh CYIIECTBYIOUIYIO
CUCTEMY C TeM, 4ToObI chopmynupoBaTh TpeOOBaHMS K co3aaBaecMoil cucteme. OH
BKIIIOYAET YTOYHEHHE COCTaBa MW  3aKOHOMEpPHOCTEH (PYHKIIMOHWPOBAHUS
3JIEMEHTOB, AJITOPUTMOB (DYHKUMOHUPOBAHUS W B3aUMOBIMSHHUNA TOJCHUCTEM,
pasaelieHne  YIpaBiIsIeMbIX W HEYNPaBIEMBIX  XapaKTEPUCTHUK, 3aJaHue
IPOCTPAHCTBA COCTOSIHUM M MapaMeTpUYECKOTo MPOCTPAHCTBA, B KOTOPOM 3aJaHO
NOBEICHUE CHUCTEMbl, aHaIU3 IEJIOCTHOCTH CHUCTEMbI, (OPMYJIUPOBAHUE
TpeOOBaHUM K CO3/I1aBa€MOI CUCTEME.

3. Mopdomoruyecknii aHamu3 — TO3BOJIIET BHIOPATh B aHATU3UPYEMOU
CHUCTEMe TPYIIIy OCHOBHBIX MPU3HAKOB. B KadecTBe TaKMX MPU3HAKOB MOTYT OBITH
B3SITBl JIEMEHTHI CTPYKTYPBl CHUCTEMbI JTHOO (DYHKIMHU 3JeMEHTOB. [ KaXKaoro
IpU3HaKa MPEeAIaralTcs pa3indHble ajJbTePHATUBHBIE BAPUAHTHI €TI0 PealIn3alllu.

3aTeM TNpemJIOKEHHbIE BapUaHTBl KOMOMHUPYIOT Mexay coboil. M3  Bcero



MHOKECTBA IOJIy4a€MbIX KOMOMHAIIM BBIOMPAIOTCS JOMyCTHUMbIE, a 3aTeM
Haubosee 3¢ PeKTUBHBIC BAPHAHTHI IO HEKOTOPBIM KPUTEPUSIM KauecTBa.

4. Ananmu3 3Q¢GEeKTUBHOCTH — IO3BOJSET MPOBECTH OLEHKY CHUCTEMBI IO
PE3YJIbTaTUBHOCTH, PECYPCOEMKOCTH, oOmnepatuBHOCTH. OH BKJIIOYAET BBIOOD
IIKaJIbl U3MEpeHus, GopMUpoBaHue rmokazarenei 3¢hHEeKTUBHOCTH, 000CHOBaHUE U
dbopmupoBaHue KpurepueB 3(PQPEKTUBHOCTHU, HEMOCPEJACTBEHHO OIICHUBAHHE U
aHaJIN3 MOJIyY€HHBIX OLICHOK.

5. ®opmupoBaHue TpeOOBaHUI — MO3BOJSAET CHOPMUPOBATH TPEOOBAHUS K
CO3/1aBaeMOM CHUCTEMeE, BKJIt0UYasi BEIOOP KPUTEPUEB OILICHKU M OrPaHUYCHU.

Ha smane cunmesa cucmemvl ocyuecmensaiomces:

1. Pa3zpaborka mojzenu TpeOyemMoi CUCTeMbl. DTOT 3Tall BKIIIOYAET BHIOOP
COOTBETCTBYIOILIETO HCCJIEIOBAaHUIO MaTEMaTHYECKOro ammapara, COOCTBEHHO
MOJICIMPOBAaHUE CHUCTEMBI, OILIEHKAa MOJEIM IO KPUTEPHUSIM aJeKBaTHOCTH,
MPOCTOTHI, COOTBETCTBUS MEXIY TOYHOCTBIO U  CIOXKHOCTBIO, OajnaHca
NOTPEIIHOCTeH, MHOTOBAapUAHTHOCTU pean3alii, MOAYJIbHOCTH MOCTPOCHUS.
[TomyuenHass Mofelb MCCIEAYETCS C LETbI0 BBIICHEHUS OJM30CTH pe3ysbTara
OPUMEHEHHS TOTO WIM HMHOTO M3 BapHaHTOB €€ peanu3aliu K KEeIaeMoMy,
CPaBHHUTENBHBIX 3aTpaT PECYpCcOB IO KaXKIOMY U3 BapHaHTOB, CTEICHU
YyBCTBUTEIBHOCTH  MOJAEIM K  PasIUYHBIM  HEXKEJATEJbHBIM  BHEITHUM
BO3JICUCTBUSM.

2. CuHTe3 aJbTEpHATHUBHBIX CTPYKTYp CHCTEMBI, pa3perlarolifii
npobsieMHyt0 cuTyanuio. Ha 3TOM 3Tame akTHMBHO HCIONB3YIOTCS PE3YJIbTaThl
CTPYKTYpPHOTO ¥ MOP(OJOTHUECKOr0 aHAIM3a JIJIsl TeHEepaluy albTepHATHB.

3. CuHTE3 mapaMeTpoOB CHCTEMBI, CHUMAIOIICH mpobiemMy. DTOT dTam
BKJIFOYAE€T KaUYECTBEHHBIE U KOJIMYECTBEHHBIC XapAKTEPUCTUKH (HYHKIIMOHATHHBIX
DIIEMEHTOB CTPYKTYpbl M OINUCaHWE uX (yHKOUNA, a TakKe OCHOBHBIC
XapaKTePUCTUKU BXOSAIIUX M BBIXOASIIUX M3 CHCTEMBI MOTOKOB (MaTepUaIbHbBIX,
DHEPTUHU, BPEMEHHU U MHGOPMAIINH) U MTapaMeTPhl UX B3aUMOJCHCTBUS C BHEIIHEH

CpeIou.



4. OneHuBaHUE albTEPHATUBHBIX BAPUAHTOB CHUHTE3UPOBAHHOW CHCTEMBI.
DTOT 3Tan NpOBOJUTCS, KaK MPAaBWIO, C MPUBICYECHUEM HKCIEPTOB, U BKIIOYAET
000CHOBaHHE CXEMbl OILICHMBAHMUS BAPUAHTOB pEaM3allMM CHUCTEMHOM MOJEIH,
MIPOBEJICHUE SKCIEPUMEHTa IO OIleHKE, 0O0padOTKy pe3yJbTaTOB OIICHUBAHUS,
aHaJu3 pe3yJbTaToOB, BLIOOP HAMIYUIIIEro BapUaHTA.

B mpouecce wucciaegoBaHusi MpU  MPOBEACHUUM CUCTEMHOIO aHaln3a
UCITOJIB3YETCSI KOMIUIEKC TMPOIeNyp, KOTOPhIE HAMpaBieHbl Ha (OPMYIHPOBAHUE
npoOJIeMHOM CHUTYallMH, OIpeJeiCHUe TeHEPaJIbHOM IENIM CHUCTEMBI, Ielied e
OT/ICJIbHBIX MOJCUCTEM, BBIJIBI)KEHUE MHOXKECTBA aJIbTEPHATUB JIOCTUKEHHS ITUX
11eJIei, KOTOPhIE COMOCTABIISIOTCS M0 TEM WJIM MHBIM KpUTEpUsM d(PPEKTUBHOCTH,
a Tak)Ke MOCTPOCHHE O0O0OIMIEHHOW Mojenu (WM Mojesei), oToOpaxkaromield Bce
(bakTopel M B3aUMOCBSI3M PEATHHOW CHUTYallUd, KOTOPHIE MOTYT TPOSIBUTHCA B
MPOIIECCe OCYIIECTBIICHUS PEIICHHM, B pe3yjbTaTe 4ero BbIOMpaeTcss HamOoJliee
npueMJIeMbld  CIoco0  perieHus TNpoOJIeMHOM CUTyallMM W JOCTH)KEHUS

TpebyeMoro (IIEIEBOT0) COCTOSTHUSI CUCTEMBI.



3 MPAKTUYECKHWH PA3JIEJ

3.1 Meroanyeckne yKa3aHusi K MNPAKTHYeCKMM U Ja0opaTOpPHbIM
padoram

Tembl mpakTHUeCKMX W Ja0OPATOPHBIX 3aHIATHH, MPELYCMOTPEHHBIX B
pamkax IucHUIUIMHBI « CHCTEMHBIN aHaln3 U MOJAETUpPOBaHNE WH(POPMAIIMOHHBIX
IIPOLIECCOB), ONPEJEIEHbl B COOTBETCTBUU C YYEOHOH NMPOrpaMMOM YUpexkIECHUs
BBICILIETO 00pa30BaHus MO y4€OHOW NHUCLUIUIMHE 7S CTYJIEHTOB CHELMAIBHOCTH
1-21 04 01 Kyneryposorus (1o HampaBJI€HHUSIM) HalpaBJICHUs CHEUAIBHOCTH |-
21 04 01-02 Kynbryponorus (npukiannas) cneruaiuzanuu 1-21 04 01-02 04
HNudopmanmonnsie cuctemMsl B KynpType. [IpakTruueckue u nabopatopHsie paOboThI
HaITpaBJIEHbl HA NMPAKTHYECKOE 3aKPEIUIEHNE TEOPETUUECKOTO MaTeprasa yueOHon
quctuIuinHel. [lpennoxennsie s pabOThl TEMBI IPAKTUYECKUX U JTaOOPATOPHBIX
3aHATUN B3aUMOCBSI3aHBI U TPEOYIOT OT CTYACHTOB IOCJEA0BATEIBHOIO U3yUEHUs
colepkaHusi  JUCHUIUIMHBL.  OCHOBHBIMM  MaTepuajamMH, HCIOJIb3yEMbIMU
CTYJ€HTaMH B XOJI€ TOJIrOTOBKM K J1a0OpaTOpPHBIM 3aHITHUSM, SBISIFOTCS
KOHCIIEKTBl JIEKIIMI, [€YaTHbIE W JJIEKTPOHHBIE JOKYMEHTHBIE HCTOYHUKH
uH(popMaluy, TPUBEICHHbIE B Y4eOHO-METOAMYECKOM Komruiekce. OO0beM
3aJJaHul, ONpeeNICHHbI B MPAKTUYECKUX U JIaOOpaTOPHBIX paboTax, pacCUUTaH
Ha BBIMIOJIHEHHE CTYJEHTaMHU B paMKax ydeOHbIX 3aHaThid. [lpakTudeckue u
nabopatopHble paOOTHI BBITIOJHSIOTCS Ha 0aze OWOJUOTEKH YUpeKICHUS
oOpazoBanust «benmopycckuil TOCYIapCTBEHHBI YHUBEPCUTET KYJIbTYpPHl U
UCKYCCTB» M B KOMIBIOTEPHBIX ayauTopusax. Kaxmaas padora onenuBaercs no 10-
OaymbHOM 1miKane. [lpu OTCYTCTBUM CTyAeHTa Ha 3aHATHUU paboTa JOJKHA OBITh
BBIIIOJIHEHA M IE€peJaHa IPEnoJaBaTelllo Ha NpoBepKy. B mpouecce ocBoeHus
y4eOHON AuCIUIUIMHBI «CUCTEMHBIA aHAIUM3 U MOJIETMPOBaHKE HH(POPMALIMOHHBIX
IPOLIECCOB»  BO3MOYKHO  IPOBEACHHE CO  CTYJEHTaMHU  HMHIWBHUIYaJIbHBIX
KOHCYJIbTAllU M.

KommiekcHoe ocBoeHHME yueOHOW IUCHMIUIMHBI ««CUCTEMHBIA aHAIU3 U
MOJIEJIMPOBAaHUE HH(OPMALIMOHHBIX IPOLIECCOB» IMPEayCMaTpUBAET OBJIAJCHHE

CTyACHTaMHU 3HAaHUM B COOTBETCTBHUHM C y‘{e6HBIM COACPKAHUECM MAaTCpUAIOB



JEKIIMOHHOTO KypCa, HW3Y4Y€HHE OCHOBHOW H JONOJIHUTEIBHOU JIUTEPATYPHI,
IPUBEICHHON B yueOHO-METOJUYECKOM KOMILIEKCE, OTBEThl Ha BOIPOCH,
UMEIOLINECS B KOHLIE TEM, BBIIIOJHEHUE MPAKTUYECKUX U JIAOOPATOPHBIX padoT, a

TaKKe 3aJaHHii, BHIHOCUMBIX Ha YIIPaBISIEMYIO CAMOCTOSITENIbHYIO padoTy.

3.2 TeMaTHKa NPAKTUHYECKUX padoT

Bcero — 26 yacos.

IIpakTnueckas padbora Ne 1 CemaHTHUYECKOE 1M0JIE CUCTEMBI

Tema 2. Cucrema. CeMaHTHYeCKOE MTOJI€ CHCTEMBI

(2 gaca)

IIpakTuueckasi padora Ne 2 PazBuTHe CHCTEMHbIX NPeCTABICHUM

Tema 2. Cucrema. CeMaHTHYeCKOE MOJI€ CHCTEMBI

(4 gaca)

IIpakTnueckas padora Ne 3 Knaccupukauusi cucrem

Tema 3 Kiaccupuxanusi cucrem

(2 gaca)

IIpakTuyeckas padora Ne 4 PemieHue JJOrm4ecKux 3a1a4

Tema 5. CucremHasi MHKeHepUs

(2 yaca)

IIpakTuyeckas padora Ne S Onucanue CTpOeHUsI CHCTEMbI

Tema 6. Cucremublii moaxoa. CucreMHbIe HCCJIEI0OBAHUSA

(2 gaca)

IIpakTuyeckas padora Ne 6 Onucanue GyHKIIHOHUPOBAHUS CUCTEMbI

Tema 6. CucremHubIii moaxoa. CucreMHBIE MCCJIEIOBAHUSA

(2 gaca)

IIpakTnueckass padora Ne 7 IlpoBeneHue CHCTEMHOrO0 HCCJIe0BAHMS
o0beKTa

Tema 6. Cucremubiii moaxoa. CucreMHBIE MCCJICIOBAHUSA

(2 yaca)



IlpakTuyeckas padora Ne 8 Ilocrpoenne d¢opManabHO MoAeIH
CHCTEMbI

Tema 8. Mogesun 1 MoIeJIMPOBaHNE CHCTEM

(2 gaca)

IpakTnueckasi padora Ne 9 3mepenne cBOMCTB CHCTEMBI

Tema 9. Ouenka cioxkHbIX cucTeM. OCHOBHBIE THIIBI IIKAJ U3MEPeHUs

(2 gaca)

IIpakTuueckas padora Ne 10 MaTerpanust uamepeHui

Tema 9. Ouenka c10xHbIX cucTeM. OCHOBHBIE THIIBI HIKAJ M3MEPEHUSs

(2 yaca)

IIpakTnueckas padora Ne 11 Merox ananuza uepapxui

Tema 10. MeT0/10J10THSI CHCTEMHOI0 aHAJIN3A

(2 gaca)

IpakTnueckasi padora Ne 12 AJiroputM Mo/1eJUPOBAHUSA

Tema 11. AnropuTm MoaeTMpOBaHUSA

(2 yaca)

3.3 Onucanue NpaKTHYECKUX PadoT
IIpakTuueckasi padbora Ne 1 CemanTHUYECKOE 1MOJIE CHCTEMBI
(2 yaca)
Tema 2. Cucrema. CeMaHTH4YECKOE 110J1€ CHCTEMbI

Llenv pabomul: OCBOEHUE CTYACHTAMU CEMAHTHUECKOTO TIOJISI CUCTEMBI.

3aoanue. IlocTpouTh MEHTATBHYIO KAPTy CEMAHTUUYECKOTO TOJISI CUCTEMBI.

Memoouxka evinonnenus

1. U3yunTe NEeKUMOHHBIA MaTepral.

2. Hcrnonp3ys JOCTyHHBIE NPOTPaMMHBIE TNPHWIOKEHUS TOCTPOMTE
MEHTAJIBHYIO KAPTy CEMaHTUYECKOIO MOJISI CUCTEMBI 110 KaTErOPUSAM:

- CXeMa KOMIIOHCHTOB CUCTEMBI,



- OCHOBHBIE TIPU3HAKM CHUCTEM U COOTBETCTBYIOIIME WM CHCTEMHbBIC
MPUHITUTIBI,

- KJIAcChl CHCTEMHBIX CTPYKTYp: CeTeBasi, HepapXudeckas, MaTpudHasi,
MHOTOYPOBHEBasi HepapXuyeckasi, CMEIIaHHas HuepapXuyeckas, CTPYKTypa ¢
MIPOU3BOJILHBIMU CBSI3SIMU;

- B3aUMOJICWICTBUE CUCTEMBI C BHEIITHEW CPEION;

- CBOMCTBA CHUCTEMBI;

- COCTOSTHUE CHUCTEMBI;

- IOBEJICHUC CUCTEMEI,

- PAaBHOBECHE CHCTEMBI;

- YCTOMYUBOCTH CUCTEMBI;

- Pa3BUTHUE CUCTEMBI;

- BHEIIIHUE U BHYTPEHHUE IPUYUHBI IPEOOPA30BaAHUS CUCTEMBI;

- IBWDKEHUE CHCTEMBI;

- OrpaHUYEHHUS CUCTEMBI,

- IPOTIECCHI CUCTECMBI;

- (YHKITUU CUCTEMBI.

3. CocraBieHue oTyeTa.

1) wHa3Banme paboOThI; 2) 1edb paboTel; 3) 3amanue; 4) pe3yabTaThl

BBITTOJIHEHUSI; 5) BBIBOJI 11O paboTe.

IIpakTnueckas padora Ne 2 Pa3BuTne CHCTEMHBIX NPeICTABJIECHU
(4 yaca)
Tema 2. Cucrema. CeMaHTHYECKOE TOJI€ CHCTEMBI
Llenv pabomsi: 3HAKOMCTBO CTYACHTOB C HUCTOPUEH Pa3BUTHUSL CUCTEMHBIX
IIPEICTABICHUM.
3aoanue. CocTaBUTh TAOJMILY PA3BUTHS CUCTEMHBIX IIPEICTaBICHUN
Memoouxa evinonnenus

1. IIpouTuTe MpUBENEHHBIN MaTEPUAT:

OCHOBHBIE 3TAIIBI PA3BBUTHS CUCTEMHBIX UJIEN



@opMHUpOBaHHE CHUCTEMHBIX HIEH NPOUCXOIUIO OYEHb MEIJEHHO B IpOIECCe
CTaHOBJICHUS YEJIOBEUYECKOro 0O0IIecTBa M KyIbTyphl. CUCTEMHBIE HJIeH, KaK U JII000E SIBICHUE
MPHUPOJIBI B OOIIECTBA, MPOILTH HECKOIBKO BaKHEHIIINX HTAIOB.

IlepBbiii 3Tan Hayacs B IITyOOKOM JPEBHOCTH M 3aBEPIIMIICS K Hadalmy XX cT. DTo 3Tar
BO3HUKHOBEHUSI U PA3BUTHUSL CUCTEMHBIX HJIEH, KOTOPBIC CKJIAIBIBAIIUCH B TPAKTUYECKON U
MO3HABATEIIBHON JIEATEeILHOCTH JrofeH, nundoBanuck Qunocoduei, HOCHIN pa3pO3HECHHBINA
xapaktep. BosHukamu u odopMisuIMCh OTAENbHBIE HAed W MNoHATHS. Hepenko onu
IpeCTaBIsuId co00il HeyasHHbIE MHTYUTHUBHbBIE OTKPBITHS T€X WJIM UHBIX BBIJAIOLIUXCS YUCHBIX,
¢bunocodoB U MBICTUTEIICH.

Bropoii 3Tam pa3BepThIBacTCs C Hayajga MPOIUIOrO BEKa 1O €ro CepeiuHbl, KOrna
MPOUCXOJUT TEOPETU3AIMs CUCTEMHBIX HJACH, (OPMUPOBAHHE TEPBBIX CHUCTEMHBIX TEOPHIA,
HIMPOKOE PACTIPOCTPAHEHUE CUCTEMHOCTH BO BCE OTPACIU 3HAHUS, OCBOCHHE UX CHUCTEMHBIMU
uaesmu. CUCTEMHOCTh MpEBpallacTcs B HAaydyHOE 3HAHUE O CHCTeMax, odopmisercs Kak
WHCTPYMEHT I103HABATEIbHOM NESITEIBHOCTH.

Tpernii 3Tran Xapakrepusyercs TE€M, 4YTO HNPOUCXOAMUT IPEBpPALIEHUE CUCTEMHOCTH B
METO]l HaYyYHBIX UCCIICIOBAHUN, aHATUTHYECKON AesATeNbHOCTH. OH pa3BepTHIBAETCS CO BTOPOi
moJaoBMHBI 50-X TOAOB M COBIAJAECT C HAYaJOM HAay4YHO-TEXHUYECKOW PEBOJIIOIUM, KOTOpAast
MaKCHUMaJIbHO MCIOJIb30BaJIa CUCTEMHBIM METOJA [Jii HAYYHBIX OTKPBITHH, OCYIIECTBICHUS
TEXHOJIOTHYECKHX pa3paboTok. CHUCTEMHOCTh K KOHIy XX CT. CTaHOBHUTCS BCEOOIIUM
MHPOBO33PEHUEM, KOTOPOE UCIIONIb3YIOT CIIEHUATUCThI BCEX OTpaciIeH.

CranoBineHue (HUIOCOPCKUX OCHOB CHCTEMHOTO TOJXOAa TMPEACTaBIseT CcoOon
nnuTenbHbld mponiece. CioBo “cucrema’” mosiBuwiiock B JlpeBueit I'penuu 2000-2500 ThIC. J€T
Hazaa. OHAKO 3a4aTKU CHCTEMHBIX MJIed BO3HUKIIM B elmie Oojee rinyOokoW npeBHOCTH. B ee
MEPBOOCHOBE JICKHUT IIEJIOCTHOE MHU(DOIOrHYECKOe BOCHPUATHE JIIOJbMH BCEro CYILIETO.
CucTeMHOCTh Kak BHJECHHE MHpa B BHJE ILEIOCTHOCTH B3aMMOCBSI3AHHBIX 3JIEMEHTOB
CKJIaJIbIBAJIACH B MIPOLIECCE 3BOJIIOLMHU YEJIOBEYECKON MPAKTHKU M MBIIUICHUs. Ee craHoBieHue
IPOMCXOIUIIO Oaroapsi HECKOJIBKUM (hakTopam:

BO-TIEPBBIX, MPOHUKHOBEHHUIO YEJIOBEKA B XOJE IMO3HAHHUS OKPYKAIOUIETO MHUpPa BO
BHYTPEHHEE YCTPOMCTBO BELICH M SBICHUMU, TJ€ BCAKHIA pa3 0OHApyKHBAJIUCh MHOTOOOpa3HbIE
B3aMMOCBSI3M M UHBIC aTPUOYTHl CHCTEMHOCTH;

BO-BTOPBIX, BCJIEACTBUE MBICIUTEIBHON IEATEIbHOCTH, KOI/1a MOCTOSHHO IMPOUCXOAMIIO
pa3oKeHue 1eJI0r0 Ha YacTH U, HAa000pOT, COETMHEHUE €TO COCTABIIAIOIINX;

B-TPETBUX, B XOJE MPAKTUYECKOW NEATEIBHOCTH MO CO3JaHUIO IIEJIOr0 W3 HECKOJIBKUX
yacTel, a TaKkKe JCICHHIO IEJIOTO Ha YacTh. Pa30uBas, ApoOs, jgomasi, 4eOBEK BCAKUU pa3
YIJIaBJIMBAJ MOTEPIO LIETOTO.

Orcrona cienyer, 4To B KaueCTBE HICTOYHUKOB CUCTEMHBIX UECH BBICTYNATIH:

-  mpaKkTuyeckas [esiTeJIbHOCTh JWAeld, KOTopas TIOCTOSHHO OOHapyKHBasa
CTPYKTYpPHI, IIEIIOCTHOCTh OOBEKTOB M SIBIICHUH, B3aUMOCBS3M Mexny HuUMU. llemoe m wactu
BCErJa IMPUCYTCTBOBAIM B XO3SMCTBEHHOM JE€ATEIbHOCTH, TOPrOBJIE€, BOCHHOM JEIIe,
CTPOUTENBCTBE U T.1.;

- ¢unocodus, KoTopas OCMbICIMBANA, O0TauMBalla OCHOBHBIE MOHATHUS CHUCTEMHOCTH,
OTpBIBaJIa OT PEATLHOM EHCTBUTENILHOCTH U MTOIHUMAJA B 00J1aka aOCTPaKTHOCTH;

- eCTeCTBeHHbIe 3HAHUS M HAYKH, KOTOpble (DOPMHpPOBAIM CHUCTEMHOCTh BHJICHUS
MIPUPO/IBL;

- cCOIHMAJIbHbIE HAYKH, HAYKH 0 YeJI0BeKe, KOTOPhIE BRIPA0ATHIBAIH CUCTEMHBIN MOAX 0T
K OOIIECTRY.



Hcropudeckuii mporecC HAKOIUICHUS COKPOBHI CHUCTEMHOCTH OBLT JIOCTATOYHO
JUINTEJILHBIM.

[IpakTueckoil KU3HU JIIOJIEW, HECOMHEHHO, MPUHAMICKUT BEAyllas pPoOJib B
(GOpMUPOBAaHUM MACCOBBIX CHCTEMHBIX TpEJCTaBIeHUN. UYenoBek MO0 CTAIKHBAICA C
cucrtemMamu, JHOO co3ugal MX, JUOO MOABEpPrajl HEMAAHBIM pPa3pyIICHUsSM. 3HAMEHUTHIC
EruIneTCKUe MUPaMUJIbl, UppUTALIMOHHBIE cucTeMbl JlpeBHero Kuras, kak mpaBuio, OTKPHIBAIOT
OTPOMHBIE CIIMCKU CJIOKHEWIINUX COOPYKEHHM JpeBHOCTU. IIpUMHIMIBI LETOCTHOCTH H
COpa3MEPHOCTH, Yyd4eTa BIHMSIHUS Ha PYKOTBOPHBIH OOBEKT MHOT0OOpa3HbIX (haKTOpoB
OKpYXarollel cpeabl IMUPOKO NMPUMEHSUIUCH B CTPOUTENHCTBE, TOPrOBIIE, BOEHHOM J€je U
npyrux obOmactsx. [IpakThka TmMOCTOSHHO TpeOoBasia COOJMIONACHHS OSTUX PHHIUIIOB.
Knaccuueckum mnpumMepoM HEAOOLEHKH BHEMIHUX (AKTOpOB, ACHCTBYIOUIMX Ha CHUCTEMY,
SIBIIIETCS. OAHO W3 cemH uyzaec cBera — 35-40-merpoBas cratys Oora comnna ['enumoca,
COOpYKEHHasi Ha BXoJie B raBanb octpoBa Ponoc, 1. H. Konocc Pogocckuii. Ona nipocrosia 50
JeT (HeKOTOpbIe MCCIENOBATEeIN HA3bIBAIOT Oosiee TOUHYIO HH(py — 66 JeT) U pyxHyla BO
BpeMsi 3emiieTpsiceHust B 225 1. 10 H.3. CaMbIM ySI3BUMBIM MECTOM OKAa3aJIUCh KOJICHW — BBIIIIE
KOJICH CTaTysl COTHYJIaCh TaKUM OOpa3oM, YTO TOJIOBA W IUICYH YIEPIHCh B 3eMiio. OOIOMKH
nourn 1000 mer nexxanmu Ha Oepery OyXThl YPOKOM HApyIICHHS TPHHIIUIIA CHUCTEMHOCTH,
3aKpENUB B CO3HAHUH JIIO/ICH ceHTeHIMIo “Konocc Ha TIIMHSAHBIX HOrax .

Baxneitmme (axTopbl MpakTUYECKOW XU3HHM BIMSUIA Ha (DOPMUPOBAHHE CHUCTEMHOTO
OTHOUICHHUS K JIEHCTBUTEILHOCTH.

- Ycnoowcnenue u napacmanue mnoco06pasus uenogeueckol OeamenbHOCMU WU ee
npoaykToB. Bce Oonee cinokHBbIE W B3aUMOCBSI3aHHBIC Opyausi 14 W pe3ynbTarsl TpyAa, €ro
OpraHM3aIMs 3aCTaBISUIN 3alyMbIBAThCS O LIEJIOM U YacTsIX, TAPMOHUU B3aUMOJICHCTBUN MEXKIY
HuMmH. [lepexom OT MpPOCTON OPYAUMUHOW NESITENBHOCTH K MAIlMHHOMY IMPOU3BOACTBY, a OT
HErO0 — K CHCTEMHO-TEXHHYECKOMY pa3BUTHIO HapaluBal MpakTH4eckuii d3ddext ot

CHUCTCMHOCTH.

- IlpoHuknosenue cucmemHwvix uoell 80 6ce 6UObl NPOPeCcCUOHATbHOU OessMeNbHOCHU.
Kaxnas mpodeccuss HauyMHAET OMEPUPOBATH OMPEACICHHOW CHUCTEMOW 3HAHWH, yMEHUH W
HAaBBIKOB, KOTOPBIC MICPUOANICCKU O6HOB.H}IIOTC}I B 3aBUCUMOCTHU OT MPOUCXOAAIINX B OGH.[GCTBG
HAaYYHBIX, TCXHUYCCKUX U TPOU3BOJCTBCHHBIX peBOHIOI_[I/II\/'I.

- Hapacmanue cucmemnocmu 6 obpaszosanuu awodei. OOpa3oBaHHE B JIPEBHUX
o0miecTBax mpenmnonaraio oOyueHHe uenoBeKka BceMy cBoay 3HaHui. Ilo mepe pocra u
nuddepeHanuy 3HaHui 00pa3oBaHUE CTaJO B TOW MM MHOW Mepe paspemaTb IPOTHBOpEYHE
MEXIy CHCTEMaMM HMMEIOIIUXCs NMpodeccHoHaNbHBIX 3HaHUH. B coBpemeHHOM 00pazoBaHHH
CHCTEMHOCTh BBICTYIAET HE TOJHKO XapPAKTEPHCTUKOM LIETOCTHOCTH U JOCTATOYHOCTU 3HAHUM,
HO ¥ METO/IOM X TIOJTyYCHHSI.

Wnen CHCTEMHOCTH B METOAOJIOTHYECKOM KOHTEKCTE€ BCTPEYAIOTCS yXKe B JAPEBHHUX
oOmecTBax. ['eHHANbHBI OTAKU aHTUYHBIX (HIIOCOPOB O CUCTEMHOCTH Mupa. Tak, AHaKcarop
(ok. 500—428 10 H.3.) MHUPOKO UCTIOIH30BAN JBA MOCTYyNATa: “BCe BO BceM™ W “U3 BCETO — Bce”,
KOTOpBIE B 3a4aTOYHOM BH/IE yJIaBIMBAIOT CHCTEMHBIE 3aKOHBI, KOTOPBIE OYAYT OTKPHITHI JIUIIb B



XX cr. lemokpur u3z A6aep (ok. 470 numu 460 — ok. 360 10 H. 3.) BRIABUHYJ HACI0 aTOMHOTO
CTPOCHUS, B3aUMOCBI3H.

Yamre Bcero B apeBHEH (ritocopuu MCOMB30BANICS TEPMHUH “‘Tiesioe”. JIpeBHEpUMCKHUMA
¢mtocod u oparop Mapk Tymmii Hunepon (106—43 10 H. 3.) HEOAHOKPATHO MOIYEPKUBAI, YTO
MHUPOBOM OpraHHW3M €CTh HEpa3pbIBHOE ILEJI0€ U BCE AJIEMEHTHl MHMPO3JaHUS TapMOHHUYHO
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CBsI3aHBI MEXAy coOoii. B Tpakrtate “O mpupome Oorop” mucai: “...JOCTOWHO BOCXHIIEHUS
OoJbpIIe BCEro TO, YTO MHP TaK YCTOMYMB M TPEIACTaBIsIET cO0OW Hepa3phIBHOE IIEJ0E,
HACTOJIbKO IPHUCIIOCOONIEHHOE K COXpPAaHEHHIO CBOEro CYHIECTBOBaHMs, uTO Oosee

MIPUCTIOCOOICHHOTO HEBO3MOXHO M BOOOpa3uTh cede” [37, ¢.139].

OpHako cucTeMHBIE UAECH B JPEBHEM MHUpPE HOCWIN dNM30anYecKuil xapakrep. Ilonsrue
“cucremMa” ymoTpeOisioch Hewacto. Tak, Onukyp (341-270 mo H.3.) NPUMEHSUT €ro JJis
XapaKTepUCTUKU CUCTEMbI 3HaHMH. Yallie BCero 3To MOHATHE MUCIOJIB30BaJIOCh JIsl 0003HAUECHUS
KOCMOCa, MUPOBOTO TIOPsI/IKa, BCeoOIIel opraHn3oBaHHOCTH Beenennoi. [Ipu 3ToM BeeneHckuit
MOPSAOK paccMaTpuUBalics Kak OOXECTBEHHBIH MOPSAIOK, T.e. 3aJaHHBIA Ooramu, WM Kak
€CTECTBEHHBIN MOPSAAOK, IPUCYILINI U3HAYAIBHO BeeMy. [103ke Mo cucTeMon craiyu MOHUMATh
CIIOKHYIO (PHIIOCOPCKYIO CHCTEMY, KOTOpasi 0OBSACHSET Bee cyliee. Takoi BKiIag B CUCTEMHOCTh
BHeC Benukuid Quiocod apeBHocTH Apuctorens (384-322 mo H. 3.). OH co3gan mepBYyIO
¢mtocodpckyo cucteMy, B KOTOPOH CHCTEMaTH3UpPOBal 3HAHUS aHTUYHOTO MHpa. Bakueiiei
COCTaBISIIOLIEH MHUPOBO33pEHUSI ApPHUCTOTENS SBIAETCS YYEHHE O KOCMOCE, KOTOpPBIN
BOCIIPUHUMAJICA UM Kak “mopsgok’, “rapmoHus’, ‘“3akoHomepHasi Bcenennas”. OCHOBHYIO
CBOIO 3aCIyry B IIOHUMaHUHU KOCMOCA OH BHJEI B TOM, YTO IMEPBBIM NIEpeCcTal “TIOPOXKIATh
Bcenennyro”, ©”3MEHUI akIIEHT €€ TOJIKOBAHMS ¢ TEHETUYECKOTO MOJAX0/1a HA CTPYKTYPHBIN.

B ¢dopmupoBanum OCHOBHBIX Kateropuii (uiocopuu CHCTEMHOTO BHJCHHS MHpa
HEMAJIOBaXXHYIO pPOJIb ChIFpajia cpelHeBeKkoBas ¢uiaocodusi, KOTopas IMpojenaja OTPOMHYIO
WHTEJUICKTYyaJIbHYI0 paboTy B BBIPaOOTKE KATEropuid “IENOCTHOCTH’, “d4acTh” HW ‘“‘renoe’”.
W3nyputenbHble CXOJACTUYECKHUE CIOPHl CPEAHEBEKOBBIX (UIOCOPOB U TEOJOTOB, HX
CTpEMJICHHE CHCTEMATHU3UPOBATh XPUCTUAHCKOE YYCHHE B HEMAJOW CTEIECHH CIIOCOOCTBOBAIU
OTKPBITHAM psifia GUIOCOPCKUX KaTeropuil, THOCEOJIOTHYECKOMY OCMBICIICHHIO IIETOCTHOCTH.

Wneu cucTeMHOCTH TOTY4al0T OCOOCHHO MHTEHCHBHOE Pa3BUTHE B 310Xy Bo3pokaenus,
KOTJa HauyMHAaeT BO3POXKIAThCS HA HOBOW OCHOBE MHPOBO33PEHHE IIEJIOCTHOI'O BOCIPHUSATHS
YEeJIOBEKOM JIeHCTBUTEIBHOCTH. EJMHCTBO M II€IOCTHOCTH MPUPOABI — OCHOBOIOJIATAIOIINA
Te3uc (PUIOCOPCKUX IOKTPUH OSTOW YAMBHUTENbHON »snoxu. HaBucaiomme Hax MHpOM
KU3HENMIOONBBIE (UTYpHI JTIOZieli Ha (oHE HaAcabHO MPOPaOOTAHHBIX TMEH3a)Xell BCEIEHCKOTrO
THUIIA HA OPTPETax MacCTEPOB STOU SMOXH — 3TO CYILECTBECHHBIN MPU3HAK YCUIICHUS CUCTEMHOTO
BUJICHUS MHpa, TMOAYMHCHHOTO YeoBeYecKnuM HHTepecaM. bepHapauuo Temesno (1509-1588)
BIJIOTHYIO MPHUOIMKAETCA K MOCTHKEHHUIO MPUHIMIIA CAMOABM)KEHUSI, KOTOPBII peanu3yercs B
IIACCHUBHOM, Kak ObI MEpTBON MaTepHH, 3a 00JIaaHne KOTOPO OOPIOTCS aKTUBHBIC Havyaa.

B ¢durocodcknx paboTrax HOBOrO BpEMEHH JENAeTCs TIOMbITKA MPHUIAHUS TOHSITHIO
“cucreMa” YETKOCTH W TIPUBSA3KH €T0 K OmpeneseHHON obnactu 3HaHusA. [loxg cucremoi Torma
noHMManu yame Bcero cucrtemy 3HaHus. WMmmanymn Kant (1724-1804) stum moHsTHEM
MOJIb3YETCSl TOBOJIBHO CBOOOAHO. Ero MOXXHO 1O mpaBy CUMTaTh CO3JaTeNeM JBYX CHUCTEM:
¢mnocodpckoit m kocmonoruyeckod. B pabore “BceeoOmias ecrecTBeHHAas HCTOpUS M TEOpHUs



He0a” OH TMpPHUMEHAET JTO IMOHATHE K KOCMHYECKMM OOpa3oBaHUSAIM U TEM CaMbIM
OHTOJIOTH3UpPYET ero. BmecTe ¢ TeM OH ymoTpeONsSeT 3TO MOHATHE U B THOCEOJOTHYECKOM
CMBICJIE, TIOHUMAs M0JT CHCTEMOM eIMHCTBO MHOTOOOPAa3HbIX 3HAHHA, CBSI3aHHBIX 0011l uaee.

Briparomuiics Hemenkuii gpuiiocod, mpeacraBuTenh KIacCHUECKOro uaeanusma Moranxn
lotm6 @uxte (1762-1814) npennochulKoi NpakTHUeCKoW Quimocodun cuuTan HayIHO
pa3paboTaHHYIO0 TEOPETHUECKYIO CHCTEMY, HAyKy O HAayKe, pa3BHII CUCTEMY KaTeropuil ObITUS U
MBIIIUICHHUS, B KAa4eCTBE METOAAa TO3HAHWS BHUIEH CYOBEKTUBHYIO HHTEIUICKTYAIbHYIO
uHTyHImo. OH pa3paboTai MPOEKT YCTPOWCTBAa HEMEIIKOTO Oyp)Kya3HOro oOIiecTBa B Gopme
“3aMKHYTOr0 TOProBoro rocygapctsa’. IIpr3HaBan CHCTEMHOCTh HAYYHOTO 3HAHMS, HO CBOIMUII
€€ K CUCTEMHOCTH (POPMBI, @ HE COJIEPIKAHMUS.

OOorarnieHuto KaTeropuu “‘cucremMa’” B HEMaJIOW cTereHu criocoocTBoBai ['eopr ['erenb
(1770-1831). Cucrema xak ¢umirocopckas Kareropus HE ObUIA y HEro MPeaIMETOM
paccmotpenus. Ho 3aTo Beakuil mpeaMeT, K KOTOpOMY OH OOpaliaeTcsi, pacKpbIBaeTCsl UM Kak
OpraHvyecKkas LEeJI0CTHOCTb, KOTOpasi pa3BUBAETCS M MPOXOAUT HEKOTOpBIE ATambl KU3HU. [Ipu
9TOM OOBEKTUBHBIM HAcanu3M ['ereis HAJIOXKHUI OTIEYaTOK U Ha CHCTEMHOCTh, KOTOpas
BBICTYIIAJIa Y HETO KaK HEKOTOpPOe CBOMCTBO ABMWxKylIeics uaen. Kak numer JI. A. Ilerpymenko,
OTIPENIeNIEHHOCTh, IEJIOCTHOCTh U 3aMKHYTOCTh, CHOCOOHOCTh K JMAJEKTHMYECKOMY DPa3BHTHUIO
Kak camopediexkcun U pedrueKkcuu BOBHE, CIIOCOOHOCTb OBITh JUCKPETHBIM M HEMPEPBIBHBIM,
YacThl0 U LEJIBIM — 3TO, C TOYKH 3peHus [eremns, Takue ocoOEHHOCTH aOCONIIOTHOTO JIyXa,
KOTOpBhIE Ha YpPOBHE MPUPOJbI, MATEPUU OTPAXKAIOTCS KAaK CUCTEMHOCTh M HEPAPXUYHOCTH
(crammifHOCTB), oOONamaronMe ucTopuueckuMm xapaktepom [20, c. 131]. Ilo cyrum nena
cucteMHOCTh y l'erenmst oOpema wmeTtomosnoruveckuid xapaktep. Ho 3To He Meromosorus
JIEHCTBYIOMIETO CyOBEKTa, a crmocod cymiecTBoBaHus uaeu. Bmecte ¢ Tem ['erens mM0OBONIBHO
YeTKO TOHMMAaJl CHUCTEMY KaK pa3BUBAIOIIYIOCS BHYTPH ce0sl IEJIOCTHOCTb, CBSI3bIBAI
CHCTEMHOCTh C CaMOJIBUKEHHUEM, TPUMEHSII 3Ty KaTEropuio K 00beKTaM MpUposl, o0IIecTBa u
K 3HAHHUIO.

HecomHeHHBI BKIa B MOHUMAaHHE MPHUPOJBI CUCTEM, OCOOCHHO COIMATBHBIX, BHECIH
BEJIMKHE YTONMUCTHI-conanucTel: @pancya Mapu [Hapas @ypoe (1772-1837) obocHOBaN uaeto
B3aMMOCBSI3aHHOCTH M TapMOHUU conmaibHbiXx cucteM; Kion Anpu Cen-Cumon (1760-1825)
Pa3BHWI UACH WHTETPAIlUU COIUATBHBIX CHCTEM, BBICTYITHI OCHOBOIOJOKHUKOM E€BPOIEHCKOM
unterpaiun; Podepr Oysn (1771-1858) — BeIgaromiuiicss OopraHu3aTop W PalMOHAIHM3ATOP
NIPOM3BOJICTBA, IPEIIPUHSIT TIONMBITKY OPraHU3alliu M TPOBEICHUS dKCIIEPUMEHTA TI0 TIPOBEPKE
oOrmiecTBa, TOCTPOCHHOTO Ha MPUHIUIAX COIMATBHON CHpaBeITUBOCTH. Bce yTOMHCTHI,
HaunHas ¢ [lnaroHa, 0OOCHOBBIBAIM WICH MPOCKTHPOBAHUS W KOHCTPYMPOBAHUS COIMATHHBIX
CUCTEM.

3acmyra Kapna Mapkca (1818-1883) B pa3Butum uieii CUCTEMHOCTH 3aKJIIO4Yajach B
TOM, 4TO, Ojarojaps €My, CUCTEMHOCTb Hayajd paccMaTpuBaTh C MO3UIUN MaTepHaln3Ma.
Cucrema cTana MOJHOLICHHBIM SBJICHHEM OKPYKAIOLIEH MPUPOJIbI, OOIIECTBA U YETIOBEYECKOTO
MbIIIeHUs. Mapkc OblT EpBBIM (PHII0COPOM, KOTOPBII CO3/1a)l LIEIOCTHYIO CUCTEMY 3HaHUN 00
o0111ecTBE, I7ie CHCTEMHOCTh CTAHOBUTCS CUCTEMHBIM MOAXO0/I0M, METOJIOM HayYHOT'O IMO3HAHHUS.
Opnako K. Mapke crneuuanbHO HE HCCIENOBAl CHUCTEMHOCTb. bByaydd NPOTUBHUKOM
MOCTPOEHUS aOCTPAaKTHBIX CHCTEM, OH Yallle TOJb30BAJICS TEPMHUHOM “OpraHu3M’’, IIHPOKO



UCIIONIb30BAJl OCHOBHBIE TOHATHSA CHUCTEMHOro monaxoxa. HMpem cucremHoctu Obuin
pacnpoctpanensl K. Mapkcom Ha 00IIECTBO U €T0 MOJCUCTEMBI.

Wnest pa3sBUTHS CHCTEM IOJTydHJIa OCHOBaTeNbHOE oOOcHOBaHHWE B paborax Dpuapnxa
Ourensca (1820-1895) “Antu-liopunr”, “Iunanektuxka npuponsl”, “Jliogsur Deifepbax wu
KOHeIl KJIACCMYECKOW HeMmenkod ¢unocoduu™. DHrenbc chopMyaupoBan BaKHEUIIHE
MOJIOKEHUS CUCTEMHOT0 MUPOBO33peHus. Hanbonee BaxkHbIe:

- mpencTtaBieHHe 00 OOBEKTMBHOM MHpE Kak OECKOHEYHO OOJIbIION, BEYHOH,
HEOJHOPOJHOM U CaMOPAa3BUBAIOLICICS CUCTEME;

- HAJIM4YKe BCeoOIIelt 00bEKTUBHON B3aMMOCBSI3H U B3aUMOOOYCIIOBJICHHOCTH B MIPUPO/IC;
* 000CHOBaHME HJIEU OPTAHU3AINH KaK Ha YPOBHE MPUPOIBI, TAK U OOIIECTBA;

- pacCMOTpEeHHE B3aUMOJICHCTBHUS MEX]y dJIEeMEHTaMH Ha 0a3e MeXaHu3Ma MPUTSHKEHUS
U OTTaJIKUBAHUS;

- KpPYroBOpOT MaTepuu Kak ¢opMa BceoOILIero B3auMMOICHCTBHUS M HANpaBICHHOIO
pa3BUTHS;

- MOJIOKEHHE O KPUTHUYECKHX TOYKAX, B KOTOPBIX MPOUCXOAUT MepecTpoiika 00BEKTOB U
Mepexo/l UX OT OAHOI0 KayecTBa K Ipyromy.

He amammsupys cucremubie wuaen B ¢uinocopun XX CT., KOTOpbIE TPEOYIOT
CIICHHUAJIBHOT'O OCMBICJIICHUA, PACCMOTpPUM CHa4dajla CHIC OJHO PpYCI0 CHUCTCMHBIX Hﬂeﬁ -
€CTeCTBEHHOHAYYHOE 3HaHMe. [IpM 3TOM B CaMHUX €CTECTBEHHBIX HAayKaX MOXKHO BBIJICIHTH
HECKOJIPKO BaXHEWIIMX pycel, MO KOTOPBIM TEKIM pPYYbH CHCTEMHOCTH, 00Opa3ys B
MOCJIEIYIOLIEM LIENIbIe PEKH.

Ha mepBom maHe, HECOMHEHHO, CTOMT KOCMOJIOTHS. YK€ B TIYOOKOW JPEBHOCTH
CIIOXKHJIUCh TEepBble KOCMOJOrM4eckue B3rsAbl. OHU 3aKI04Yaluch B TOM, YTO 3eMis
HETMOABUXKHO MOKOUTCS B LIeHTpe Beenennoit, a ConHile U Apyrue miaHeThl BpallatoTCs BOKPYT
Hee. ChopMupoBaBIIasicst HA OCHOBE OIBITAa THICSYEIIETUN YEIOBEUYECTBA U MPOCYIIECTBOBABIIIAS
noutu 1400 net cucrema Knapmus Iltomemes (ok. 90 — ok. 160), u3noxkeHHas B €ro Tpyje
“AnbMmarect”, OblIa 3aMEHEHA KocMoJioruueckoi cucremorr Hukomas Koneprauka (1473-1543),
U3JIOKEHHOW WM B pabore “O0 oOpameHusx HeOecHBIX cdep”’ W OmyOIMKOBAaHHOW TOCIIEe
cmeptu. Ha ocHOBaHWM HmaHHBIX acTpoHOMHUYeckux HaOmoneHuit H. Komepuuk mnpumen x
BBIBOJly, YTO TeolleHTpuueckass cucrema IlTtomemes HeBepHa M JOJKHA OBITH 3aMEHEHa
reIUOIEHTPUYECKOM.

B pa3BuTMH HOBOrO CHCTEMHOTO BHUEHHUS BCEIeHHON 3HAYMTENbHBIE POJU ChIFPAIH
Hemenkui ydaensld Morann Kemnep (1571-1630), ycTaHOBUBIINK 3aKOHBI JABUKEHUS TUIAHET
BOKpyr CoJiHIIa; UTAbIHCKUN yueHbId ["amuneo [ammeit (1564-1642), OTKpBIBIINN CITYTHUKA
IOnurepa v BHICTYNUBIIMN KaKk My4YEHUK HAYKH, 3alUIIABIINN MEepel UHKBU3UIMEH UCTUHY —
BpanieHue 3emau. OHA U3 €ro caMbIX 3HAMEHUTBHIX KHUT Ha3bIBajach BEChbMa MOKA3aTENbHO:
“becenbl 0 IByX cCHCTEeMax MHpPa — IMTOJIEMEEBON U KOIEPHUKOBOM .

3HayuTEICH BKJIaJd B CHCTCMHOCTb OOBHHEHHOIO B CpeCU U COKIKCHHOI'0O Ha KOCTPC

unkBusuimu Jxopaano bpyno (1548-1600). Kocmonornyecku mup o bpyHno — 3to cucrema



cucrteM. bmaromaps emy cranma yTBEpXKAAaThCs KOHIICTIMS OeckoHeYyHOCTH BcenmenHoit u
OECUNCIICHHOTO MHOXKECTBA MHUPOB.

ITeep Cumon Jlamnac (1749-1827) B cBoux Tpakrarax ‘“HamoxeHue cucrempl Mupa” U
“Tpaktare o HeOecHOW MexaHMKe” pa3paboTan OCHOBBHI HEOECHOW MEXaHMKH, OOOCHOBAI
BO3HUKHOBeHHE COJHEUYHOM CHUCTeMbl W3 TMEPBUYHOM TYMaHHOCTH, COCTOSIBILIEH U3
pacKaJe€HHOro rasa W IPOCTUPABILICKHCS JAJIEKO 3a IMpeaeibl CaMOM JalbHEW IUIAHETHI.
Conneunas cuctema GopMUpOBaIach B MPOIECCE CILUTIOMIMBAHUS TYMAHHOCTH U BOZHUKHOBEHUS
B HEl LIEHTPOOEKHON CHIIbI, IOl BIUSHUEM KOTOPOM OT TYMaHHOCTH IO €€ Kparo OTIENSUINChH
KOJIbIla Tra30Boi MaTepuu. M3 HUX moToM (opMHpOBAIMCH KOMKH, IaBLIIME HA4Yallo IJIaHETaM U
X ciyTHUKaMm. TakuMm 00pa3oM, KOCMOJIOTHYECKas CHUCTeMa Iepecraia ObITh HeKol9 Topoi
00XKECTBEHHOW W €JAMHCTBEHHOH JaHHOCTHbIO, OHa oOpeja CBOE IMPOILLIOE, HACTOsIIee U

Oynmyiee.

B nocnenyromue cronetuss M ASCATUICTHS OBUTM CO3/IaHBI WHTEPECHBIC KOHIICIIINH,
JOTIOJTHSIONINE W Pa3BUBAIOIIME TMPEACTaBICHUS O KocMmoce. Hambonee peBOIOMOHHA
KOHLICTILIMS pacuiupsitoieiics BceneHHol, co31aHHOW aMEpPUKAHCKUM acTPOHOMOM JIBHHOM
Xabb6omom (1889-1953), xoTopeiii chopMyaupoBanI €€, COMOCTABISS CKOPOCTH ABHXKCHUS
raJlakTHK.

He MeHee BakHYIO pOJIb B CTAHOBJIICHMM CUCTEMHBIX HJEH CBHITPAJIO Pa3BUTHE TEOPUH
CTPOEHUS BEILIECTBA, KOTOPbIE 0OOCHOBANIN CYIIECTBOBAHHE MUKPOMHUPA CHCTEM.

VY IpeBHUX TPEKOB MHP COCTOHMT M3 HECKOJBKUX TEPBOOCHOB, CTUXUH (OTOHB, BO3IYX,
3EMIJIA, BOI[a), 3aTCM IMOABJIAKOTCA UACU CTPOCHHA BCCTO CYHICro M3 aTOMOB JPCBHETPCUCCKUX
atomuctoB JleBkumnma (ok. 500-440 mo H.3.) u Jlemokpura uz Abmep (ok. 470 nwim 460 —

npumepHo 360 mo H.3.). B ocHOBe mupa coriacHo /[eMOKpuTy jexar ABa Hadajga — aTOMBI U
nycrora. “AToMOoc” B MEpEeBOJE C TPEUYECKOro O3HA4yaeT ‘“‘Henenumoe”. ATOMBI OH CUHUTAI
MeJbUalIIMMU, HEJEIUMbIMH YaCTUI[AMH, KOTOPbIE HOCATCS B IYCTOTE U OTIMYAIOTCS JIPYT OT
apyra nuiib GopMoil, pazMepamu, HOPSAKOM U TojiokeHneM. CTalKuBasCh U CLEIUISSCH OJIUH C
OpYTUM, OHH OOpa3yloT Tella U BElIM, C KOTOPHIMU Mbl UMEEM JIE0 B MOBCEAHEBHON >KHU3HH.
JIeMOKpHUT, OHAKO, HE OOBSICHSII, TTOYEMY aTOMbI COCIMHSIOTCS TakK, a He mHade. C MO3HIHiA
aToMu3Ma OOBSCHSI OH M JyXOBHbIE siBieHus. Jlymia, cormacHo JleMOKpHUTY, IOCTpOCHA W3
HanOoJiee TMOJBMKHBIX IIapOOOPa3HBIX aTOMOB, M3 KOTOPBIX COCTOMT M OoroHb. OH oOpamain
BHUMaHHE TaKXKE Ha TaKHe CBOWCTBA CYIIEro, Kak TapMOHHUS, CUMMETPUS U €CTECTBCHHBIC
[IPUYMHBI SBJICHUM.

PeBoTIOLIMOHHBIM IPOPHIBOM B OOJIACTH CTPOCHHUS BEIECTBA SBUIIOCH OTKpHITHE B 1869
r. nepuoguieckori cucremsl snemeHToB JI. . MenneneessiM (1834-1907). B pabore “Omnbit
CUCTEMBI 3JIEMEHTOB, OCHOBAaHHBI Ha MX AaTOMHOM BECE M XMMHYECKOM CXOJCTBE’ YYEHBIN
3aJ0KWJI TPUHIMIINAIBHO HOBBIM NOJAXOA K IMOHMMAHHIO CHCTEMHOCTH KaK BCEOOLIEro M
OCHOBOIIOJIATAIOLIEr0 MpHHLMIA MaTepuu. JlanpHeiliee pa3BUTHE HayKM MPHUBEIO K
IIOCTPOCHHUIO MOJIEJIM aTOMa KaK CHUCTEMBI, a TaKXKe TaK Ha3bIBA€MbIX JIEMEHTAPHBIX YaCTHIL,
KOTOPBIE CAMH OKa3aJKCh JOBOJIHO CI0KHBIMH CUCTEMaMH.

[Tonnmanue aToMa cTano cUCTeMHBIM Oyaronapst DpHecty Pesepdopay (1871-1937). On
NPEUIOKWIT  KOHIICTIIIMIO TUIaHeTapHoro crpoe20 HHuS aToMa, KOrjJa BOKPYT ITO3UTHUBHO



3apsHKCHHOTO siZipa BPAINAIOTCS HETaTHBHO 3apshKEHHBIE 3JIeKTpoHBI. KoHmenmus momy4mia
yTouHeHUs B paborax nparckoro ¢usuka Humibca bopa (1885-1962), koTopsiii oOHapyXui
JyaJlli3M 3JIEKTPOHA, BBICTYINABLIET0 B BUJE YaCTHUIIBI U BOJMHBL. A mo3xe Bepuepom Kapriom

['eitzendeprom (1901-1976) Obuta 3amoxkeHa 1eas HayKa — KBaHTOBas MEXaHUKa, OObSICHSIBIIAS

ABWIKCHUC JJICKTPOHA B aTOMC.

[IponBuranu Bmepen UACH CHUCTEMHOCTH W OHONOTHYECKHE Hayku. bonee momyropa
THICSY JIeT TocmoAacTBoBanu B3Tsaabl KnaBmus [Mamena (ox. 130 — ok. 200) o Tom, 4TO

apTepualibHas U BEHO3Hasl KpOBb — 3TO pa3Hble XKUAKOCTHU. [lepBas “pasHOCUT JBUKEHUE, TEIIO
W JKW3HB’, a BTOpas TNpu3BaHa “mUTaTh opraHbl’. CHCTEMYy KpPOBOOOpAIICHHS WMEHHO Kak
cucremy B 1616 r. onucan Bumbsam apseii (1578—1657). Autonun Ban JleBenryk (1632-1723)
MOCPEACTBOM HAOJIOJEHUI Yepe3 YCOBEPIICHCTBOBAHHBIM MM MHKPOCKOIl OOHApYXHJ MHP
MHUKpPOOPIraHU3MOB, YTO, HECOMHEHHO, BHECJIO Ba)KHbII BKJaJ B NOHMMAHHUE CPEIbl CUCTEMBI.
WUnes o MHKpOOMOIIOTMYECKUX CHCTEMax, MHUKpPOOMOJOTHYECKOW Cpele, YTO Ha3bIBAaeTCs,
“nosucna B Bo3ayxe”. Kapn Jlunneit (1707-1778) cucrematusupoBana BECh PACTUTENbHBIA U
XKHUBOTHBIA Mup 3emin. OH HE cliesan BhIJAIOIINUXCS OTKPHITUI HU B OOTaHUKE, HU B 300JI0THH,
HO NPEIJOXKWI CHUCTEMY HAy4YHOIO HAMMEHOBAHUS PACTEHUM U KUBOTHBIX. [lokazaTenbHO
Ha3BaHME OAHOrO u3 ero TpyaoB — “Cucrema npuponsl”’. CucremHocts K. JlunHes — 3t0
CUCTEMHOCTh HE CTOJIBKO MPUPObI, CKOJIBKO Ccrloco0a ee BUACHHUS, T.€. €r0 CUCTEMHOCTh HOCUT
Meroaoiornueckuii xapakrep. JXKan baruc Jlamapk (1744-1829) aprymeHTHpOBaJI MU3MEHEHUS
pacTeHMd W HU3LMIKAX JKUBOTHBIX IIOJ BO3JACHCTBUEM OKPYXAIOIIEH Cpeabl, KOTOpbIE
nproOpeTaroT Ty UM UHYIO (OPMY U CBOMCTBA.

Boeimaromuiics anrnuiickuii  yuensri  Yapm3  Jlapeur (1809-1882) Ha ocHOBe
pazHoOOpa3HbBIX (AKTOB CO3JANT KOHIICMIHIO, KOTOpas OOBSICHHUIA IMPOUCXOXKICHHE BHUJOB
Omarosapsi eCTECTBEHHOMY OTOOpY, COTJIACHO KOTOPOMY BBDKMBAIOT M OCTaBISIOT MOTOMCTBO
HanOosiee MPHUCIOCOOJIEHHBIE K CYIIECTBYIOIIMM YyCJIOBUSM ocobu. B cBoel kHure
“IIpoucxoxaeHUEe BUIOB® OH OCMBICIMBAECT BIUSHUE CpEeAbl Ha OpPraHU3MBbl, IPOLECCHI
€CTECTBEHHOTO0 OTOOpa, ajgamnTallid W S3BOJIONMH. V3JI0KEeHHE BCeX CTYyNMEHEH Ha JITMHHOU
JIECTHUIIE BOCXOXICHUS K CUCTEMHOMY NMOHMMAHHUIO SIBICHUN MPHUPOABI TpeOyeT CrelralbHbIX
uccienoBanuii. He nMes BO3MOXHOCTH U3JIOKUTH HBOJIIOLUIO CUCTEMHBIX UIEH, OTMETHM, YTO
MHOTHE JIOCTH)KEHHUSI B HayKe M TEXHHMKE 00ycioBie2l Hbl CHCTEMHBIMU MIPEICTaBICHUSIMH,
KOTOpBIE BCSIKUM pa3, KOTJa CBEPLIACTCS HOBOE OTKPBITHE, MOATBEPKAAIOT CBOU TBOPUECKHE
noreHIMU. CUCTEMHBIH MOIXOJ OYeHb IUIONOTBOpEeH. OH CTAaHOBUTCS MOIIHBIM T'€HEPATOPOM
HAy4YHBIX UJICH.

2. Pazpaboraiite croputeimHr «Pa3BUTE€ CUCTEMHBIX MPEICTABICHUI,
VICMOJIb3YS TOCTYIIHBIE TPOTPAMMHBIC MPUIIOKECHUS.

3. CocraBiieHHE OTUYETA.

1) wa3Banme paboOTHI; 2) IeNb paboThl; 3) 3amanue; 4) pe3yIbTaThl

BBITIOJIHCHMS; D) BBIBO 11O paboTe.



IIpakTuyeckas padora Ne 3 Kinaccupukanus cucreM
(2 yaca)
Tema 3 Knaccugukanus cucrem

Llenv pabomul: HAYIUTHCS OCYIICCTBIISTh KIACCU(UKAIUIO CHUCTEM I10
Pa3IMYHBIM MPU3HAKAM, TOHATH €€ HEOOXOIMMOCTh U Mpe/IHa3HAUYCHHUE.

3aoanue 1

Memoouxa evinonnenus

1. I3yuuth npumMep KiaccuPuKaluyd TEXHUYECKON CUCTEMbI K ABTOMOOUIIbY
(puc. 3.1) u onMcanue pe3ynbTATOB BBIAEICHUS IPU3HAKOB.

Onucanue CUCTEMBL:

ABTOMOOWJIb — 3TO TEXHWYECKass (MexaHU4YecKas), IEJIOCTHas CHCTeMa,
cOoCTOsIIasl M3 PA3IUYHBIX MOJICUCTEM: OXJIAXKJEHHS, MOJAaud TOIJIMBA U T.JI.
Cucrema mnoOgYMHEHAa OCHOBHOW LI€IM — TIEPEIBHXKEHHE B IPOCTPAHCTBE.
brnarogapst cBA3M MEXIy DJIEeMEHTaMU, IOJCUCTEMaMU W HMX COIJIaCOBaHHOMU
paboTe aBTOMOOMJIb CIIOCOOCH  JBHTAThCH. O6nanaer CBOMCTBOM
AMEPJIKEHTHOCTU — B CITydae MOJOMKH Ja)Ke MPU HAJTUYUU BCEX YaCTeH HE MOXKET
BBITIOJIHATh OCHOBHYIO (DYHKIIHIO.

DJTO cucteMa C BBICOKOM CTEeNneHbl0 aBToMaTu3auuu. CBs3aHa ¢
OKpY>Kalolllel Cpesiol, ¢ HeperyaspHbIM MOCTYIUICHUEM BHEIIHUX BO3JICUCTBUMN
(TomnmBa, Havayia/OKOHYaHUST PAOOThI, BO3MOXKHOCTH TEPEIBIKCHUS © T.1.).
OOnamaeT MHOIOACIIEKTHOCTBIO — HeceT B ce0¢ TEeXHHYECKHH acIeKT,
SKOHOMHMYECKUN  (CTOMMOCTB), COIMAIbHBIA  (CTAaTyc), ICUXOJOTHYECKUN
(mpeumMyIIiecTBa ¥ BOZMOXXHOCTH MPHU 00JIaaHUN MAIITMHOMN ).

[Tone3HocTh CHCTEMBI IS 4YeOBeKa — BO3MOXKHOCTH KOMQOPTHOTrO,

OBICTPOTO MEepEeMEIICHUS IS PEIICHUSI COOCTBEHHBIX 3a/1a4.



[puznak ObocHoBanue
Nerin Tun obbekra 1o NpU3HAKY
KJIACCH(HKALHH IpPHHAJJICKHOCTH
OnpejiesieHbl IEMEHTBI
CrerneHb CHUCTEMBI, UX
1 Xopolio opraHu3oBaHHas
OpraHH30BaHHOCTH B3aUMOCBS3H, [IpaBHiIa
00BeIHHEHHS 2JICMEHTOB
Bun
topmanuzoBaHHOIO [ToBencHHE MOKHO
2 JletepMuHHpoBaHHas
anrnapara npeaABUACTD
MpeacTaBIeHHs
ITo
3 HckyccrBennas Co3/1aHa 4elIOBEKOM
IIPOUCXOXKICHHIO
ITo ocHOBHEIM CoznaHa U3
4 Koukpethas
3JIeMEHTaM MaTepHasbHbIX JIEMEHTOB
I Pabora onpenenserca u
0
. BHYTPEHHHM COCTOSHHEM
5 B3aHMO/ICHCTBHIO OtkpeliTas
- H BHELIHUMH PeCcypcoM
co cpe/1oii
(Tornngo)
CBA3M MEXKTy 2JIeMEHTaMH
Io crenenu
6 [Ipoctast JIEr'KO I0/U1a10TCH
CIIOKHOCTH
OIHCAHHIO
ITo ecrecTBeHHOMY HckyceTBeHHO, co31aHHas
7 Texuuueckasn
pasjie/IcHHIO 4EJI0BCKOM
Ilo npuuHuuny PazBuBaercs 3a cuer
8 HecamopasBusatouascs .
¢opMupoBanus BHEIIIHETO BO3JACHCTBHA

2. IlpoBectn kimaccudukanui cUcTeM (OJHOW TEXHUYECKONM W OIHOM

COIIMAJIbHO-PKOHOMUYECKO) pe3ysbTaT 3aHecTu B Tabsmile 3.1. BapuanTel cucrem

Pucynok 3.1 — [Ipumep kinaccupukanmu cucreMbl ABTOMOOHJIb

B3SITh WU U3 TaOIUIIBI 3.2, U MPEJIOKHUTH CBOU.

Knaccudummpyiite cucteMy 1o ciaeayomuM Mpu3HaKaM:

-IIPOUCXOKACHUC (€CTeCTBeHHI)Ie, HNCKYCCTBCHHBLIC, CMeIHaHHBIe);

-CJIOKHOCTB (IIPOCTHIC, CII0KHBIC);

-U30JIMPOBAHHOCTD (OTKPBITHIC, 3aKPHITHIC);




-XapakTep (QPYHKIMOHUPOBaHUS (CTAaOMJIBHBIC, CaMOCTAOUIU3UPYIOLIUEC,
CaMOOPTaHU3YIOIIHECS );

-cioco0 3amaHus Ieied (Lenud 3a7arTcs W3BHE, Ieau (QopMHUpyrOTCS
BHYTPH);

-croco0  ympaBiieHusi  (caMOyIpaBliieMble, yIpaBisgeMble H3BHE, C

KOMOMHUPOBAHHBIM yIPABICHUEM )

Ta6nuna 3.1 — HaumeHoBaHue 00beKTa KiIaccupukamu

No [Tpusnak knaccudukanuu | Tum oObeKTa MO O6ocHoBaHue
PU3HAKY IPUHA]JICKHOCTH

3. [IpoBecTu ommcanue cUCTeM, MPUBOAS TMOJHBIE OTBETHI HA CIEAYIOIIHE
yHKTBHI:

- OTIpeJieNIeHHe OCHOBHOM 11e71 (DYHKIIMOHUPOBAHUS CUCTEMBI,

- IaTh aHAJIU3 CUCTEMBI TI0 BCEM OCHOBHBIM MPU3HAKAM;

- ONPENICTUTh TMOJE3HOCTh (MOTPEOHOCTh) CHUCTEMBI JJIsi  OOIIecTBa

(uemoBeka).

Tabmuna 3.2 — OOBeKTHI 118 Ki1accuUuKauu

TexHuueckas cucrema CouunanbHO-3KOHOMUYECKASI CHCTEMA
CAIIP Kiy6

[InannnHO Kunoreatp

Camouter Myseit

TpamBau I'ocTuanna

Tpaxrtop Bys

[lepcoHanbHbII KOMITBIOTEP Kadenpa

Teneckon PekTopar

Muxkpodon 3oormapk

Kodemonka ByTtuxk




4. CocraBieHue OTYETA.
1) wnasBanmwe paboThl; 2) 1ens pabothi; 3) 3amaHue; 4) pe3ynbTaThl

BBITIOJHCHMS; 5) BBIBOJI 11O paboTe.

IIpakTuyeckasi padbora Ne 4 Pemnenue Jiorudeckux 3aaau (2 yaca)

Tema 5. CucremHasi MHXKeHepHsi

L]env: 03HAKOMUTBCSI C OCHOBHBIMU (DYHKUHMSIMHU anreOpbl JIOTUKH, OCBOUTH

HABBIKU PEIICHUs JOTUYECKUX 3a/1ay.
Kpamxue meopemuueckue ceéedenus

JIst pellieHust JIOTUYECKUX 3a/1ay MpUMeEHsieTcsl anreOpa JOruku wind OyneBa
anreOpa. B ee OCHOBY IOJIO)KEHO SJEMEHTApPHOE JIOTUYECKOE BBICKA3bIBAHMUE.
TakuMm BBICKa3bIBAHUEM HA3bIBAETCS BHICKA3bIBAHUE, KOTOPOE MOXKET OBITH TOJBKO
VCTUHHBIM WJIU JIO)KHBIM.

Jlis  ymporieHus AEHCTBUI 3JIeMEHTapHbIe BBICKA3bIBAHUSA O0O03HAYAIOTCS
OyKkBaMH, a UCTUHY H JIOXKb JIOTUYECKUMH €IMHULIAMU U HYJIEM COOTBETCTBEHHO.
Torga mpocThle 3J€MEHTapHbIE BBICKA3bIBAHUS MOXHO CBS3aTh MEXIY cOO0OH ¢
MOMOIIIBIO JIOTHYECKUX (PYHKIIMI U, 3Hasl, KAK OHU pabOTaIOT, pACCUMUTHIBATD UX.

OcHoBHbIE (DYHKIIMH (JIOTHYECKHE OTIEpaIlii) aJIreOphl JJOTUKH CJICIYIOIINE:

Konvionkyua  (loru4eckoe  YMHOXKEHHE): B €CTECTBEHHOM  SI3bIKE
COOTBETCTBYET COIO3Y U, 0003HaUaeTcs &.

KOHBIOHKIMST — 3TO JIOTMYECKas oOlepaius, CTaBsllas B COOTBETCTBUE
KaX/IbIM JIByM MPOCTHIM BBICKa3bIBAaHUSIM COCTABHOE BBICKA3bIBAaHME, SIBIISIOIICECS
UCTUHHBIM TOTJIa ¥ TOJIBKO TOI/1a, KOT/1a 00a UCXOIHBIE BHICKA3bIBAHUS UICTUHHBI.

Juzvionkyua — (Jloruyeckoe CIIOKEHHE): B €CTECTBEHHOM  SI3bIKE
COOTBETCTBYET COIO3Y HJIM, 0003Ha4yaeTcs V.

JIN3BIOHKIUS. — 3TO JIOTUYECKAs Orneparysi, KoTopas KaxabIM JBYM MPOCThIM
BBICKA3bIBAHUSIM CTaBUTh B COOTBETCTBHE COCTABHOE BBICKA3bIBaHME, SIBJISIOIICECS
JOXHBIM, W HMCTUHHBIM, KOTJAa XOTS OBl OJHO M3 JBYX OOpa3yloUIMX €ro

BBICKA3bIBAHUH UCTHUHHO.



Hnsepcus — (OTpULIAaHUE): B E€CTECTBEHHOM S3bIKE COOTBETCTBYET CIOBaM
«HEBEPHO, YTO...» U 9aCTHIIE He, 0003Ha4YaeTcs A.

MHuBepcuss — 53TO JIOTMYECKas oOlepanus, KOTopas KaXAOMy IIPOCTOMY
BBICKa3bIBAHUIO  CTaBUT B COOTBETCTBHE  COCTABHOE  BBICKA3bIBAHME,
3aKJIH0YAOLIEECs B TOM, YTO MCXOAHOE BbICKA3bIBAHUE OTPULIACTCS.

3aoaua 1. «Ilamv ogpuyeposy

B oaHO#l M3 ropsuMx TOYEK CIYyXWUIU 5 oduilepoB: reHepan, MOJKOBHUK,
Maiop, KanuTaH U JeiTeHanT. OJIUH U3 HU3 canep, APYrol — NeXOTUHEL, TPETUM —
TAHKHUCT, YE€TBEPTBIA — CBSI3UCT, IATBIA — aPTHUIUIEPUCT. Y KaXZOTO M3 HUX €CTh
cectpa. M KaxJIplii U3 HUX JKEHAT HA CECTPE CBOETO OJHOINOJNYaHUHA. BOT 4uTO eme
U3BECTHO 00 ATUX oduiiepax:

- Ilo menpmed Mepe, OOUMH U3 POJCTBEHHUKOB CBSA3UCTA CTapIle €ro Io
3BaHUIO.

- Kanuran HuKorga He ciyxui B XabapoBCKe.

- O6a poACTBEHHUKA-TIEXOTUHIA U 00a POJICTBEHHUKA-TAHKUCTA CIY>KUJIH
panbiie B MypMmaHcke. Hu oiuH poicTBeHHUK reHepasia B MypMaHcKe He ObLIL.

- Tankuct coyxun B MUHCKE BMECTE C 00OMMH CBOUMHU POJICTBEHHUKAMU, a
JICUTEHAHT TaM HE CIIy>KHUJL.

- [TonkoBHUK city>xmi1 B Maxadkase BMECTe CO CBOUMH POJACTBEHHUKAMM.

- Tankuct He cinyxnn B Maxaukane. TaM CIyXWJI TOJBKO OJWH W3 €T0
POICTBEHHUKOB.

- ['enepan cmyxxun ¢ 060MMU CBOMMH POJCTBEHHUKaMH B XaOapoBCKe, a B
Maxaukane oH He ObIBaJI.

- ApTWJIJIIEpUCT HE CIYXWJI HU B XabapoBcKke, HU B MUHCKe.

Ompenenure, KTO U3 0O(UIIEPOB KaKOE 3BAaHUE UMEET?

Memoouxka pewenus 3a0auu:
SIcHO, 9TO KaXIpIl OpHIIEp UMEET IBYX POICTBEHHUKOB. OIUH U3 HUX — Opar
KEHBI, a Ipyrod — Myx cecTpbl. OO03HaUMM A1 yAOOCTBa Kaxaoro oduuepa
OyKBOHM M PACIOJIOKUM UX TaK, YTOOBI COCEIOM KaXKI0To OBLIM €r0 POACTBEHHUKH

(puc. 4.1.).



Pucynox 4.1 — Pacnionoxenue no nopsjiky

[Tycts mexoTturer Oyaet o6o3HaueH OykBoil A. [TockoiabKy Tpoe u3 opuiepon
ciyxwin B MypMmaHcke, a JBO€ TaM HE ObUIM, TO TAHKUCTY JIOJDKHA
COOTBETCTBOBaTh OO0 OykBa B, mubo I'. Jomyctum, uro Tankuct — B. Otcrona
cienyert (C ydeToM ycioBus 3aiaun), uto A u B He ciyxuin B MypmaHcke U 4TO
b — renepain. IIpomomxkas paccyaare, IPUXOIUM K BbIBOAY, 4TO b, B u I' cinyxunu
B Muncke. [lostomy neiiteHanToMm momkeH ObiTh A wmiu JI m OykBe [ momkeH
COOTBETCTBOBaTh apTuiuiepuct. Jlanee, mu6o B u I', mu6o B u b He cayxumu B
Maxaukane. CnenoBarensho, A, Jl u b mu6o A, J[ u I' coyxunu B Maxaukane. A
IIOCKOJIBKY MBI 3HaeMm, 4to b He ciyxun B Maxadkane, 3TO 3HAUWUT, 4TO TaMm
cayxxuna A, Jl u I' u uto J] — monkoBHUK. Takum oOpazoM, A — JIEUTEHAHT.

[lepexogum K craenyromeMy 3tany pemenus. A, b u B cuoyxuwim B
Xabaposcke, a /I Tam He cimyxwi. Ham u3BecTHO, 4TO KanmuTaH B Xa0apoBCKE HE
cnyxun. Ilockombky kamutam HE MOXeT ObiTh JI, ciemoBaTenbHO, €My
cooTBeTcTBYyeT OykBa I'. Jlamee mpuxoaum K 3akiioueHuto, uro B — maiiop.
N3BecTHO, 4TO MO MEHbIIIEH Mepe OAH OPUIEP TOKEH ObITh CTapIlie M0 3BaHUIO,
yeMm cBs3UCT. CiemnoBaTenbHO, CBS3UCT HE MOXET ObiTh b m momken OwiTh I, a
camnepy cooTBeTcTByeT OykBa b.

Takum 00pa3oM, B UTOTE MOTYYAETCsl, UTO JIEUTEHAHT — MEXOTUHEL, TeHepas —

cariep, Maﬁop — TAHKHCT, KallMUTaH — CBA3UCT, IIOJIKOBHUK — apTHUIJICPHUCT.

3aoaua 2. « Qunanvuwiil 3a6e2»

Kaxnpiit BTOpoil maccaxxup B aBToOyce B YBJICUEHHEM YUTAl CHOPTUBHBIN
pasfen raserbl, a OCTaJbHBIE OXKUBJIEHHO OOCYXAANU IOCJIEAHUE CIIOPTUBHBIE

HOBOCTH. MBan MuxainoBud He ycnen KylNWUTh Ta3eTy, ¥ €My HE OCTaBaJIOCh



HHAYETO APYroro, KaKk 3ariisiibIBaTh B Ta3€Thl, PA3BEPHYTHIC IPYTUMU NACCAKUPAMU,
Y JIOBUTH JIOHOCHUBIIIMECS 10 HETO OOPBIBKU Pa3rOBOPOB.

['maBHOM HOBOCTBIO JIHSI OBLI COCTOSIBIIMIICS HakaHyHe (QuHa 3cTadeTs
4x100 M. miia myxuuH. B ¢unan nocne ynopHoir 00pbObI BBIIIUTA KOMaHAbI IECTH
CTpaH: eBporelickue komauabl A u B, adppuxanckue xomannel C u D, u 2
KOMAaH/IbI-IIPEICTABUTEIbHULIBI aMEPUKAHCKOTO KOHTUHEHTA E u F.

NBan MuxailioBU4 OXOTHO y3HaJI Obl, KaK pacOpeleNuInuch MecTa Cpeau
YYaCTHUKOB (pUHANA, HO CHAeNaTh 3TO OKa3ajloch Hempocto. B Tor nens WBan
MuxaitioBudy OCOOCHHO HE BE3JI0: CTOWJIO €My MPUCTPOUTHCS K KOMY-HHOYb,
YTOOBI 3aIVITHYTh Yepe3 IJIeU0, KaK CUACTIMBBIN 00JamaTesh CIOPTUBHON Ta3eThl
TOTYAC IEPEBOpPAUYMBaJl CTPAHHUILYy, a JOHOCHBIIMECS CO BCEX CTOPOH PEILIUKU
3HATOKOB U IICHUTEJICH Crpoca ObBLIN MaJIOBPa3yMHUTEIIbLHBIMHU.

Berriinst u3 aBroOyca, MiBan MuxaitjioBud cMOT BOCCTAHOBHUTH B IMaMSTH JIUIIb

CJIeIyIOLUE KPOXU UH(POPMALIUU.

1. Komanna A onepxkana mobemy Haa komaHaon B.

2. AdpukaHckast KOMaH/a MOJTYYHIIa 30JI0ThIe MEAIIH.

3. Komanna B oxeprkana moGeny Ham komanmoit D.

4. [To BceMy OBLIO BHUIHO, YTO TMEPBOE M BTOPOE MECTa JOCTAHYTCS

AMCPHUKAHCKMM KOMaHAaM, n BIAPYI B HOCJICI[HI/Iﬁ MOMCHT MCXKAY HHUMU

BKJIMHHUJIACh eBpOHeﬁCKaH KOMaHJa.

S. Adpukanckas komaHAa OTCTaja OT BCEX OCTAJbHBIX YYaCTHUKOB
¢dunana.

6. [lepBriMu puHUIIHPOBaNU 3 aPpUKaHCKUX OeryHa.

1. Komanpa F oneprkana mobeny Haja komanoi B.

8. Komanna E onepkana mobemy van komanmoin F.

9. B cocraBe eBponeiickux kKoMaH] He ObLI0 ahpUKAHCKUX CLIOPTCMEHOB.

Pacnioslaras stumMu  OTpBIBOUHBIMU  CBeleHUsAMHU, HMBan MuxannoBud
MOMBITAJIC  BOCCTAHOBUTH, KAaK pPaCHpEleIWINCh MECTa MEXIYy MIECThIO

KOMaHJdaMH, Y94aCTBOBABIIIMMHA B (1)I/IHaJ'IC C-)CTa(I)CTHOFO 6era, HO TIIECTHO.



Hakomnern, nmociue TimareabHOro aHanuza MBan MuxainoBud NOHSJI, 4YTO OJHA
U3 JICBSITH TIEPEUMCIICHHBIX BBIINIE MOCHUTOK JIo’kHAsA. OH 4TO-TMOO0 HE TaK TMOHSI,
100 TUI0XO0 pas3riiaies, 1100 HENPaBUIbLHO BCIIOMHUI.

Bce ocranibHbl€ TOCBUIKH UCTUHHBI.

Kak pacnpenenuianch Mecta MEXIy WIECThbIO KOMaHJIaMH, MPUHUMABIIMMU
ydacTue B (PUHAJIbHOM 3a0ere?

Memoouka pewenus 3a0aqu:

st Toro 4toObl pemuTh 3aJady, HEOOXOIMMO, MPEXIE BCEro, BBISICHUTH,
KaKO€ U3 JIEBSITH MPUBEACHHBIX YTBEPKACHUHN JIOKHO.

Wrak, mnpoaHanmm3upyeMm JaHHbIC yTBepkiueHus. Ecim yrtBepxkneHue (9)
3aBEIOMO BEpHO (IO YCIOBUIO 3aJa4d), TO HETPYAHO YCTAHOBUThH, YTO
yTBepxaeHus (4), (5), u (6) HE MOTYT OBITh HICTUHHBIMHU OJTHOBPEMEHHO.

JIelCTBUTENBHO, €CIM HCTUHHO YyTBepxiaeHue (6), To 3 mepBble MecTa
pazzenuiii Mexay coboil 2 adpukanckue m 1 amepukaHckas KomaHiabl, Ju0o 1
abpukaHckas W 2 aMepukaHckwe KomaHael. Ho mo yrBepxkmenuto (5) 2
adpUKaHCKHE KOMAaHIbl HE MOTJM OBbITh Cpeld T€X, KTO BbIIIEN Ha IMEPBbIE TPU
MecTa, a MO yTBEepxkAeHUI (4) 2 aMepUKaHCKUE KOMAaHJIbl MOTJIM 3aHSTh JIMIIb
nepBoe U TpeTbe Mecta. KpoMme Toro, u3 3Toro e yTBepxkiaeHus (4) cienyer, 4yTo
HAa BTOPOE€ MECTO BBIIUIA €BpPOMNEHCKas KOMaHJa W, CJEJOBaTelIbHO, Cpeau
oOyanaTeneit Tpex MepBbIX MECT He ObLIIO HU OJHON appUKAHCKOW KOMaH/IbI.

Takum 00pa3zoM, JIOKHBIE CBEACHMSI JOJDKHBI COAEPKATHCS B KAKOM-TO U3
yTBepxaeHu (4), (5) u (6), a ocTayibHbIE YTBEPAKACHUS UCTUHHBI, T. K. IO YCIOBHUIO
3a/laud JIO)KHBIM SIBJISIETCS. TOJIBKO OJTHO yTBEpKAeHHE. Bocmonb3dyeMcs cHavalia
3aBEIOMO UCTUHHBIMU YTBEPKIACHUSIMHU.

O6benunuM ytBepxkaeHus (1), (3) u (7) B oqHO, T. K. OHU B3aMMOCBSI3aHbI
Mexay coOoit. IlpountaB mx B mocnenoBarenabHocTH (1)-(7)-(3), mpuxomamm K
CJIeYIOLIEMY BBIBOAY: €clid HCKIOYUTh KoMaHiael C u E, To mpeacraButenu
OCTAJILHBIX KOMaHJ | MOTJIA IPUATH K (DUHUIITY JUIIH B MOCIea0BaTENbHOCTH A, F,
B, D. CnenoBarenbHo, Cpeld KOMaHj, 3aHSBIIMX 3 TIEpPBbIE MECTa, 3aBEIOMO

JOJbKHA OBITH eBporeiickas komanna A. B Xyamem ciydae, oHa Morjia BBIUTH Ha



TPEThE MECTO, HO OKa3aJlaCh CPe/Id MPU3EPOB. DTO O3HAYAET, UTO yTBEpkAcHUE (6)
J0xkHO. UTOOBI OmpenenuTh, Kakoe MECTO 3aHsla Kakaas W3 IIeCTH KOMAaH],
PacrosoKUM HCTUHHBIC YTBEep)KIeHHUS B cieayromem nopsake: (2), (4). (5), (8),
1)- (1)-(3), (9).

Kak Bugno u3 yrBepxaenuii (2) u (1)-(7)-(3), mepBoe MecTo MOIJIa 3aHATh
b komanaa C, MOCKoNbKy KoMaHaa D 3aBeZloMO HE BBINIA HAa TIEPBOE MECTO.
[To yrBepxknenuro (5), koManaa D morna 3aHsTh JIMIIb TOCIEAHEE, IIECTOE MECTO.

Yreepkaeaus (8) u (1)-(7)-(3) mO3BONAIOT CXEMAaTHYSCKH H300pa3uTh
pachpenenieHie MECT MEXIy YeThIPbMSI OCTaIbHBIMM KOMAaHJIAMHU TakK, Kak
nokazaHo Ha puc. 4.2 (ocTpue CTpPENIKH HaIPaBJICHO K KOMAaHJE, IMOKa3aBIlel

Jydymee BpEMs, KOHCI - K KOMaH/IC, 3aHsBIICH MOCICIHEE MCCTO).

PucyHnok 4.2 — Pacnipenenenue MecT MEXy YeThIPbMS HE JIUUPYIOIIUMHU
KOMaHJIaMu

OcTtaercsi HEBBIICHEHHBIM, Kakas U3 KoMaHJ: E wim A - mokaszasia J1ydmuii
pe3ysnbTar. OTy HEONPEIEICHHOCTh IOMOIraeT pa3peliuTh yTBEpKIAEHUE (4).
CornacHo cxeme, MEXIy JByMs aMepuKaHCKuMU kKoManaamu E u F wmorna
"BKJIMHUTBCS" TOJIBKO €BpOIEHCKas komManaa A.

CrnenoBaTenbHO, NPEICTABUTENN YETBIPEX KOMaHI, O KOTOPBIX WJIET peub,
MOTJIM Mepeceyb JUHUIO (DMHUIIA JIMIIb B CIEIYIOIIEH MociieaoBaTenbHOCTH: E, A,
F, B. OT0 o3nauaer, yto komanja C 3aHsiia nepoe mecto, E - BTopoe, A - TpeTbe,
F - yeTBeproe, B - matoe u komanaa D - mecroe mecro.

3adanue 3. Pemwnte 3amady. ONumiMTe XOJ peUICHHs 3a1ayH, JIOTUYECKHE
paccyKIaeHusl.

Ha ocTpoBe XMBYT ABa IJIEMEHU: MOJIOLBI, KOTOPbIE BCErAa TOBOPST MpaBay,

M JDKCIBI, KOTOPBIC BCCraa JIyT. HYTGIHGCTBCHHI/IK BCTPCTUJI TY3CMIld, CIIPOCHII



€ro, KTO OH TaKOM, U, KOT/1a YCJIBIIIAJ, YTO OH M3 IIJIEMEHN MOJIOALOB, HAHAJI €TI0 B
yciyxeHre. OHM MONUIM U YBUAEIH BJAJIU JAPYroro Ty3eMUa, U MyTEeHIECTBEHHUK
MOCJIAJI CBOETO CIYTYy CIPOCHUT €ro, K KakoMy IUIEMEHM OH mpuHamiexkut. Ciayra
BEPHYJICS M CKa3aJl, YTO TOT YTBEPKAAET, YTO OH U3 INIEMEHU MOJIOLOB.

OTBeTbTe, ObLI JIM CITyTa MOJIOAIIOM WJIH K€ JITYHOM.

3aoanue 4. Pemmte 3amady. Onuiimre XoJl pPEIICHUs 3a7ayud, JJOTUYECKUE
paccCyKIeHHUs.

UYetsipe roHbIX (prutatenucta — Muts, Toust, Cama u [lets - Kynuii moyToBbie
Mapku. Kaxaplii 13 HUX NMOKYNAJI MAPKU TOJIBKO OJHOW CTPaHbI, IPUYEM JBOE M3
HUX KYIWIH POCCUHCKHE MapKH, OJUH - OOJrapcKkue, a OJUH - CIOBAaLIKHE.
N3BecTHO, uTO Muts u Tosisg Kynuin Mapku JBYX pasHbIX cTpaH. Mapku pa3HbIX
ctpad kynwi Muta ¢ Cameit, Ilets ¢ Caweit, [lers ¢ Mureit u Tons ¢ Caiuei.
Kpowme toro, nzBectHo, uto Muts Kymnui He 00Jrapckue MapKH.

Kakne Mapku Kynui Kaxaplii B3 MaJbYUKOB?

3aoanue 5. Pemmre 3agady. OnMIIMTE XOJ PEIICHHs 3a7ayd, JOTUYECKUE
paccyXIeHusl.

Ha Oankere maTh MOAPYr CHIEAM 3a OJHUM CTOJMKOM. Kaxnas u3 Hux
3aKa3bIBajia Kako-HUOYIb HAMMUTOK, OCHOBHOE OJt0/10 U AecepT. bpenna u muccuc
bepH nunu MmaptuHu, a bertn u Muccuc bpayn npeamnounu meppu. Muccuc bavikep
ObLIa 3a pyJIeM U O3TOMY OHa IMOMPOCHIIAa TPUHECTH el PpyKTOBbIH cok. bpenna u
mucc bpoan 3akaswpiBanu credik, a bepun u mucc belikep - poct-Oud. Ha necepr
Bbepun u mucc biak enu Beineuky, a bapbapa u mucc belikep - mopoxenHoe. OnHa
U3 MOJAPYT 3aKa3biBajia (PPYKTOBBIN canaT. Hu y KOro u3 cumsdmmx psjaoMm ApyT
JPYTOM He ObLJIO JBYX OJIMHAKOBBIX OJIIO/I.

KTo 3aka3piBan yTKy 1 4TO €1a bpumxut?

IIpakTuueckas padora Ne S Onucanue CTpoeHus1 CUCTEMBI (2 yaca)
Tema 5. CucreMHBIH oaxoa. CHCTEMHBIE HCCIEI0BAHUSA
L]enw: TlomydnTh NPAKTUUECKUE HABBIKH B BbIJICICHUH KOMIIOHEHT CUCTEMBI,

OIMCAaHUU CBOMCTB U CTPYKTYPhI CUCTEMBI, €€ B3aUMOJICMCTBUS CO CPEIIOM.



3aganue. BpIoJIHUTE ONIMCAHUE CUCTEMBI

Memoouxa evinonenus

1. Beibop 3amanusl.

Bri6epute cucteMy, st KOTOpoit OyeTe COCTaBIATh ONKCAHUE!

- TEXHUYECKHE YCTPOWCTBA M KOMIUIEKCHl (aBTOMOOWIIM, KOMIIBIOTEPHI,
TEJIEBU30PHI U T.11.);

- opranuzaiuu (IpeAnpusITUs, TOCTUHUIIBI, PECTOPAHbI, MAra3uHbI U T.11.);

- uH(OpManMOHHBIE  CUCTEMbl  (AaBTOMATU3UPOBAHHBIE  CHUCTEMBI,
IPOrpaMMHBIE KOMITJIEKChI, UH(OPMALIMOHHO-YIIPABJISIONINE CUCTEMBI U T.11.);

- COIMAJIbHBIE, COLIMAJIbHO-IPKOHOMUYECKHUE CHCTEMbI (CHCTeMa BBIOOPOB,
cuctemMa 0€30MacHOCTH, TPAHCIIOPTHASL CUCTEMA PErHoHa U T.1I.).

2. Knaccudukanms CHCTEMBI.

Knaccudummpyiite cucteMy 1o ciaeayomuM Mpu3HaKaM:

- TPOUCXOXKJEHUE (E€CTeCTBEHHbIC, HCKYCCTBEHHBIC, CMEIIAHHbIE); -
CJIOKHOCTD (IIPOCTHIE, CIIOKHBIE);

- U30JIMPOBAHHOCTH (OTKPBITHIE, 3AKPBITHIE);

- XapakTep (YHKIMOHUPOBAHUS (CTaOWIIBHBIC, CaMOCTAOWIM3UPYIONTUECS,
CaMOOPTaHU3YIOIIHUECH );

- cnoco0® 3amaHus 1ened (1ead 3aJarTcs W3BHE, Ieau (popMHUpYIOTCS
BHYTpPH);

- crnocod ympaBieHUs (camoyIpaBisieMble, YIpaBisieMble M3BHE, C
KOMOWHUPOBAHHBIM YIIPABICHUEM).

3. IlocTpoeHue nepapxuu coCcTaBa.

Beigennre OCHOBHBIE TMOJICUCTEMBI HMCCIEAYEMOM CHUCTEMBI. B pamkax
KOKJ0M HUX BBIIETUTE 0o0Jiee MEJKWE TOJICMCTEMBbl U AJIeMEHTHI. [IpencraBpre
KOMIIOHEHThl CHUCTEMBI B BHUAe wuepapxuu. [Ipumep wuepapxuu cocraBa mJis

paauonprueMHHKa PeICTaBlIeH Ha puc. 5.1



IlogcucTeMa IToacHcTeMa NH- IlogcHcTeMa
MIpHeMA TaHHA BOCIIpOH3BeJeHHS
AHTeHHa | | VcHIHTeIb Hetommk Ipeoopasosa- Perynatop
MHTAHHA TeTb B 3BYK TPOMKOCTH
PerynaTop
. Kaonka
HacTpOHKH .
BETIOUeHHA JHHAMHEK

PucyHnok 5.1 — Uepapxusi coctaBa paanonpueMHuKa

4. JlaiiTe KpaTKO€ ONMCAaHUE OCHOBHBIX MOJCUCTEM U IJIEMEHTOB.

5. Onucanue CynHOCTHBIX CBOMCTB CUCTEMBI.

Onumure CymHOCTHOE CBOWCTBO CHCTEMBI M €TI0 BHEIIHEE NPOSIBICHUE
(sBnenue). Onpenenure, SIBIASETCS JIM TAHHOE CBOMCTBO 3MEPKEHTHbIM. OTBET
obocuyiite. Hampumep, s  paauonpueMHUKA  CYUIHOCTHOE  CBOWMCTBO
CIIOCOOHOCTH BOCIIPOM3BOJUTH 3BYK, 3aKOJUPOBAHHBIM B BHUAE pPATUOBOIH U
MOCJAHHbI paguOCTaHUWEW. SIBIIEHME 3ByYaHUE MPUEMHHUKA, MEPEIAIOLIETO
panuonepenavy. JlaHHOE CBOMCTBO SIBJISIETCS AMEPIKEHTHBIM, T.K. HU OJUH W3
KOMIIOHEHTOB PpaJHONpPHUEMHHKA IO OTACIbHOCTH HE 00JIajaeT WUM: aHTEHHA
CIIOCOOHA TOJILKO YJIaBJIMBAaTh PaJMOBOJIHBI, ITpeoOpa3oBaTeb MpeoOpa3oBLIBATH
PaZMOBOJIHBI B 3BYKOBBIE U T.I.

6. Onucanue CTPYKTYphl CHUCTEMbI M €€ B3aMMOJCUCTBUSA C OKPY>KEHUEM.
Brienure 00beKTH OKpYysKaroliei cpeinl. JlaliTe UM KpaTKyl0 XapaKTEpPUCTHUKY.
Onuimre X CBA3b C UCCienyeMor cucteMoil. Hanpumep, s paguonpueMHHUKa
OCHOBHBIMH OOBEKTaMU CPEIbl SABIISIOTCS:

— IepeNaTdyuK paJuOCTaHUWH, TNEPENAOIUNA PAJAUOBOJHBI, KOTOPBIE
BOCIIPUHHUMAET TPUEMHHK;

— MOJb30BaTENb, BOCIPUHUMAIOIIMKA 3BY4YaHHWE pAJAONPUEMHHUKA W
yOpaBISIONIMN  mapamMeTpaMyd (4acToTa paguoBOJIH, TPOMKOCTb 3BYYaHHS)
MOCPEJICTBOM MEXaHUYECKUX BO3JCHCTBUI HA PETYIIATOPHI).

7. CocTaBbTe CXeMy B3aUMOJIEUCTBUSI KOMIIOHEHT CUCTEMBI, a TAKKE CXEMY

B3aMMOJICHCTBHS CO Cpeaor (3TO MOXKeT OBITH OjJHa 0o0IIas cxema). Eciou cucrema



CIMIIKOM OOJbIas W CIOXKHAsl, MOXXETE€ COCTAaBUTh CXEMYy I HEKOTOPOU
MOJCUCTEMBL.

8. Onummre BHYTpEHHHE M BHEIIHUE CBs3U. [lpumep cxembl
B3aUMOJICHCTBUSI KOMIIOHEHT PAJUONPUEMHUKA JPYT C IPYTOM U C OKpY>Karolen

cpeaoi mpeicTaBieH Ha puc 5.2.

BHemnag cpexa ' PaanonpHeMHHK
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Pucynok 5.2 — CTpykTypa paguonpueMHUKA

6. CocraBiieHHE OTUYETA.

1) Ha3BaHme paboOThI; 2) 1eib paboTel; 3) 3amaHue; 4) pe3ybTaThl
BBITIOJTHEHWSI; 5) BBIBOJI 11O padoTe.

B ordyer moKHBI BOWTH: HAMMEHOBAHHE CHCTEMBI, €€ KiIacCH(HUKAIHS,
hepapxusi COCTaBa CHCTEMbI (CXeMma), OINHMCaHHe IOJCUCTEM U DJIEMCHTOB,;
OINHCAHHE CYIIHOCTHBIX CBOMCTB CHCTEMbI, OMHMCAHUE CTPYKTYPhI CHCTEMBI U €€

B3aMMO/ICHCTBUS C OKPY)KEHUEM (CXeMa).

IIpakTuyeckas padora Ne 6 Onucanue GyHKIHOHUPOBAHUS CHCTEMbI
(2 yaca)
Tema S. Cucremubiii moaxoa. CucreMHble HCCJIEI0BAHUS
Llenw : IlomyyuTh MpakTUYECKHE HABBIKM B OMUCAHUM (HYHKIMOHUPOBAHUS

CUCTEMBI BO BPEMEHHU U YNPABIICHUS CUCTEMOM.



3adanue.  V3yunth  mOHATHS  (QYHKUMOHMpOBaHHS  (TIOBEIEHUS),
3aKOHOMEPHOCTEH (YHKIIMOHUPOBAHUA CHCTEM U ONHUcaTh (YHKIIMOHHPOBAHUE
CUCTEMBI.

Memoouka evinonnenus

1. Beibop 3amanusl.

BoeiGepute cucremy, JuUisi KOTOpOH OyJeTe COCTaBJISATh OINKCAHHE.
XKenarenpbHo, dYTOOBI 95TO ObUTA cHUCTEMa, BBHIOpAaHHAs HAa MNPEABITYIICH
MpakTUYEeCKOM padorTe.

2. Onucanve (HyHKUMOHHPOBAHHUS CHUCTEMBI B IMPOCTPAHCTBE COCTOSHUI.
Beraenure xapakTepuCcTUKU (IapamMeTpbl) CHCTEMBI.

[TapameTpsl MOTYT OBITh CTPYNIHUPOBAHBI MO THUNAM: (U3HUECKUE
XapaKTePUCTUKHU, TEXHUYECKUE XapaKTEPUCTUKU, SKOHOMHUYECKHE TMOKa3aTelu U
T.4. Hampumep, nns paguonpueMHHUKa MOTYT OBITh BBIACIICHBI CIEAYIOIINE
napameTphbl:

- (pusnueckue (pazmep, MBET, MaTepUall, TU3aiH KOPITyca);

- TEXHUUYECKUE (HampsKeHHE MUTAaHUs, TMana3oH pPaarioBOIH);

- TapaMeTpbl MPOU3BOAUTENS (KOMIAHUSI-TIPOU3BOAUTENb, CTpaHa, Mapka,
JlaTa MpOM3BOJICTBA, TAPAHTUMHBINA CPOK); U T.1.

W3 MHOECTBa MapaMeTpOB BBIACIUTE T€, KOTOPHIE MOTYT XapaKTEpU30BaTh
noBeneHue ((PYHKIIMOHUPOBAHHE) CHCTEMBI, T.€. KOTOpPbIE HW3MEHSIIOTCS BO
BpeMeHH. OnuImTe pa3IudHble COCTOSHHUS CHCTEMBI, YKa3aB KOHKDPETHBIC
3HAYEHUsI TapaMETPOB.

[Tpumep onrcanusi COCTOSTHUM pauONpUEMHUKA MpUBe/eH B Tadimiie 6.1.

Tabnuia 6.1 — Onucanue COCTOSHUN paOTIPUEMHUKA

[Tapamerp I cocrosinne IT cocTosinue III cocrosHne
[IpuHUMaeMbIii AUaNa30H PaIMOBOITH 101 FM 150 FM 150 FM
YpOBEHb TPOMKOCTH 70 n6 70 n6 75 n6
Hannune nomex crnabble HET HET




VYkaxxkutre CcOOBITHS, BBI3BIBAIOIINE IEPEXO0J] M3 COCTOSHUS B COCTOSHUE.
Hanpuwmep, nis coctosiHuid, MpUBEAEHHBIX B Tabuie 5.1:

- nepexon u3 cocrosiHus I B Il HacTpoiika perynsatopa Ha Apyrou Auana3oH
PaIuOBOJIH;

- nepexon u3 II B III HacTpoiika ypoBHS 3ByKa.

[lepexoq  MoXkeT ObITb BBI3BAH M BHEIIHUMH  BO3MYILIAIOIIUMHU
Bo3nericTBUsIMU. Hampumep, aTMocdepHble U3MEHEHUS MOTYT BbI3BaTh MOMEXH,
MEXaHUYECKUI yAap MOKET BbI3BATh OBPEKIAECHUS IPUEMHUKA.

3. OnucaHue )KU3HEHHOTO IUKJIA.

Beimenure  3Tambl  JKM3HEHHOTO — [MKJIA  MCCIEAYEMOW  CHCTEMBI,
XapaKTepUu3yeMble OINPEICICHHBIMUA TPEICKAa3yeMbIMH COCTOSHUSMU. OMNUIINUTE
Kaxablid 3tan. [Ipumep ommcanusi 3TanoB KW3HEHHOIO IUKIIA PaJAONPUEMHHKA
NpuUBEJICH B TabiuIe 6.2.

Tabnuua 6.2 — Onucanue TarnoB KU3HEHHOTO IIUKJIA paIMONPUEMHUKA

No | Dram XKI] XapakTepucTrkKa
| Jo sxcrutyaranum DKCIUTyaTUPYeTCsl PEenKo (TOJMBKO B TECTOBOM PEXKHUME), BCE
3JIEMEHTHI B XOPOIIEM COCTOSIHUN
Il | AkTuBHas AKTHBHO DJKCIUTyaTUPYETCSl, BpeMs OT BPEMEHHM COCTOSHUE
IKCILTyaTaIus HEKOTOPBIX JJIEMEHTOB MOXET YXYIIIAThCsA (MOBPEXKICHUS
Kopmyca,...)
Il | Yrunmszanus He »skcrmutyatupyercs BBHIY MOPATBHOTO WIH  (PU3UUECKOTO

n3HOca (CIIOMaH)

4. OnucaHue yrnpaBjaeHUsl CUCTEMOM.

Omnpenenure OCHOBHYIO 1ieib cUCTeMBbI. Lleab MokeT ObITh MMMaHEHTHOMN
(BHYTpEHHE MPUCYIIEH ) UK 3aaBaeMOi U3BHE, CYObEKTUBHON MIIM 0ObEKTUBHOM.
Ecnu cucrema siBIsieTCs HEXKUBBIM OOBEKTOM, LI€Jb, KAK MPABUJIO, OIPEIEISIETCS
noJsib3oBareneM. Hanmpumep, s paguonpueMHIKa 1E€b, 3aJjaBaeMasi o01aiaTenem
paZvoONpPUEMHUKA, MOJIYYUTh KauyeCTBEHHOE (HEOOXOIMMOMl TPOMKOCTH U 0e3
IIOMEX) BOCIIPOU3BOJICTBO BBIOPAHHOM paaronepe1adm.

Onpenenute, KTO (4TO) M KaK YNPABISIET CUCTEMOM, C MOMOIIBIO KaKHUX
YIOPABJSIIOUIMX BO3JACMCTBUI OCYLIECTBIISIETCS YNPABICHHUE, UCIIOJIB3YETCS JIM B

npoliecce yIpaBieHHUs] 0OpaTHAs CBSI3b U €CJIM UCIOJIB3YETCS, TO KAaKUM 00pa3oM.




Hanpumep, ymnpaBieHue paguoOnpuUEeMHUKOM OCYIIECTBISET  IOJIb30BATEID
(BHEILIHEE yMOpaBJIEHUE) TMOCPEICTBOM HW3MEHEHHUS TMOJIOKEHUW pPYydyeK U
MEPEKIIIOYATENIC HAa KOpPIYyCe pPaAvuONPUEMHUKA. YIIPABJIAIOIINE BO3JCHCTBHUS:
IIOBOPOT PYYKH HACTPOMKH AMAINA30HA U PYUYKH TIOHUHIA, TIOBOPOT PErYIISITOpa
rpomkoctd. OOpaTHasi CBSi3b ONpEJEICHUE Ha CIIyX, HAIUYUSA MOMEX U YpPOBHSA
IPOMKOCTH 3BYKa, HAOJIOJICHHE 3a MOJIO)KEHUEM HWHJMKATOpa MPUHUMAEMOIO
Jara3oHa pajaruoBOJIH.

5. Cocrapnenue otuera. B oTueT mOMKHBI BOMTH: HAMMEHOBAHUE CHCTEMBI;
onrcanue  (GyHKIMOHUPOBAHUS  CHUCTEMBI B  TMPOCTPAHCTBE  COCTOSHUU
(XapaKTepUCTUKH, COCTOSHUSI, COOBITHS); OMHMCAHHE STANoOB >KU3HEHHOTO ITMKJIA
CHUCTEMBI, OMMCAHUE YTMPABJICHUS CUCTEMOM (1I€Jib, YMPABISIONINE BO3JCUCTBUS,

oOpaTHas CBsI3b).

IIpakTuueckasi padbora Ne 7 IIpoBegeHue CHCTEMHOI0 MCCJIEA0BAHUA 00bEKTA
(2 yaca)
Tema 5. CucreMHBIH Toaxoa. CHCTEeMHBIE HCCJIEeI0BAHUSA
[]env: MOMYyYNTH HABBIKM CHCTEMHOTO MCCIICIOBAHUS 00BEKTa
3aoanue: CucTeMHOE UCCIEA0BAaHUE COLIMATILHON CUCTEMBI B TPEX aCHEeKTax:

npeaMeTHOM, (DYHKIIMOHAJIBHOM U UCTOPUYECKOM B COOTBETCTBHE C Tabnuieit 7.1.

Taomuma 7.1 — CucreMHBIN aHaIu3 00BEKTA

HanpasJieHHOCTH aHA/IH32

Tun anaania

BuyTtps Hapy:xy
AHanu3 CTpOCHMS HaICUCTEMBI U
. AHanus CTpOCHMs U BHYTPEHHUX . o
[IpenmeTHbIit . BHEIIIHUX CBA3EH UCCIIENYEMOM
CBA3EH CUCTEMBI
CHUCTEMBI
AHaJn3 BHYTPEHHETO AHanu3 BHEUIHETO
OyHKIMOHANBHBIN || PYHKIIMOHUPOBAHUS CUCTEMBI, (YHKIIMOHUPOBAHUS CUCTEMBI, €€
«paboThI» ee cBA3el BXOJIOB U BBIXOJIOB
Hcropuueckuit I'eneTnyeckuii aHaIu3 CUCTEMBI IIporHo3 pa3BuTus CUCTEMBI

Memoouxa évinoanenus




1. BriGepure comuanbHYI0 CHUCTEMY, HalpuUMeEp, pacHpeesieHnue
KBapTaJIbHON IIPEMUMU.

2. Ompenenutre TUIT CUCTEMBI (CHUCTEMa pacHpeleieHus KBapTaJbHOU
MPEMUH OTHOCUTCSI K TUITY IIPOLIECCH U «MEPOIPUSTUION ).

Meponpustue (couuanbHas CUCTEMA TUIA IIPOLECC») — 3TO UCKYCCTBEHHO
BBICTPOCHHAs ~ MOCIEAOBATEIbHOCTh  1I€J1IeCO00pa3HO  OpPraHM30BAHHBIX B
MPOCTPAHCTBE M BPEMEHU U HAXOIAIIUXCS BO B3aWUMHOM CBSI3UM JICMCTBUM H
olepanuii, UMEIOIIAs LEJIbI0 CBOEH pealn3aluud YIOBJIETBOPEHUE HEKOTOPOH
OOIIIECTBEHHON MOTPeOHOCTH 3a cueT mpeobpazoBaHus (co3gaHusi, 00pabOTKH,
nepefadyd, M T.J.) COLMAJIBHO 3HAYMMBIX LEHHOCTEH; MEpPONpPHUSATUE BCErnaa
OCYUIECTBJISIETCS JIIOABMHU, U 1LEJIb €r0 COOTHOCHUTCS C ONPENEICHHOW TIpyIIon
monen. /JlanHoe onpenenenue ABIsIeTCs ONPeAeICHUEM-TIPEAIINCAHUEM.

3. OTBeThTE HA BOMPOCHI TAOIUIIBI 7.2

Ta6muma 7.2 — TecToBbIe BOIPOCH CHCTEMHOTO aHAIU3a

TecT-BONpoOCHI
Tun anaausa
BuyTpenHuii anaaus BHemnuii ananus
Kaxkue eme cuctemMbl BXOJAT B
N3 gero cocrout cucrema? Kak H o
N N Hajzcucremy, kpome Hamein? Kak B
[IpenmeTHbIi CBSI3aHBI MEXKTy COOOM 2IIeMEHTBI
HAJICUCTEME Hallla CCTeMa CBsi3aHa C
CUCTEMBI?
apyrumu?
Kaxk paboTaeTr KaKaplif 3J1IeMEHT
cucreMmbl? Kakue BHyTpeHHUE Kak Hamra cucrema B 1ienom pabotaer
DOYHKIMOHATBHBIN || QYHKIIMHM BBITIONHACT KaXK1as U3 B HancucrteMme? Kakue BHeNIHNE
MOACUCTEM, BXO/SLIUX B HAIILY 3a/1auu pellaeT cucrema?
cucremy ?
Korna u B kakoM Bujie BOSHHUKIA Kak, B kakom HarpaBieHuu OyaeT
. cucrema? Ha kakoM atamne pa3BuBaThcs cuctema? Uro Oyner
Hcropuueckuii
KU3HEHHOTO 1IUKJIa HAaXOAUTCS MO (ULIPOBATHCS B CUCTEME B
cucrema’? HEepBYIO ouepeb?

4. OmnpenenuTh HAACUCTEMY — CHCTeMy OoJiee BbICOKOTO panra. Jlms
COLIMAJILHOW CUCTEMBI OHA TOKE JOJHKHA OBITh COLIMATILHOM.

Hamnpumep, 1151 pacnpeenenus mpeMun:




- BO30YXJIeHHUE YYBCTBAa MaTEPHAIBHON 3aMHTEPECOBAHHOCTH COTPYIHUKOB
NpEeAnpUsTUS;

- IOBBIIIEHUE OJIArOCOCTOSIHUS COTPYTHUKOB MPEITPUSATHUS;

- MaTEpUAIM3ALMS CIIPABEJIMBOTO BO3HATPAXKICHUS 32 TPY;

- peanu3anus periiaMeHTa oIaThl TpyAa Ha JaHHOM IIPEANPUSATUN.

5. [IpoBepUTh KOPPEKTHOCTH OMPEIECTICHUS HAJCUCTEMBI:

IIpumep npoBepku.

SIBnsieTcst U pacnpenesieHue KBapTaibHOW MpeMHUH BO30YK/IEHUEM YyBCTBA
MaTepUalibHOW 3aUHTEpEecOBAaHHOCTU? Bompoc moyduiicss HaCTOIBKO 3allyTaHHBIM
U JIBYyCMBICIICHHBIM, YTO aBTOp, HallpUMeEp, HE pPElIaeTcs CKa3aTh HU J1a, HU HET.
To, 9yTO MepompusaTHe 3TO BO30YXKJIa€T B KOJUJICKTHBE CaMble MPOTHBOPEUUBHIC
YyBCTBA, HUKTO CIOPUTH HE Oyaer. Ho BOT TOJNBKO JIM YyBCTBO MaTepHaIbHOU
3aMHTEPECOBAHHOCTH — A3TO BOIpOC... HO B TakoW cuTyamuu €CTb MHOM BBIXO/,
YUCTO TpaMMaTHYECKU. 3aMEHUM B HCXOAHOM (OPMYJIHUPOBKE TJIaroJabHOE
CYIIIECTBUTEIILHOE «pachpenesieHne» WHOUHUTHBOM «paclpelesuT» U B
GbopMyIUPOBKAX KXKJIOTO0 M3 TOTEHIUAIBHBIX «HAAMEPONPUITUN» 3aMEHUM
MEepBOE CIIOBO Ha COOTBETCTBYIOMMKA WHPUHUTHB. M1 B 3TO HOBOW OKpacke
MPOBEPOUYHBIC TPEHAJIOKEHUS] TMPeoOpa3yroTcss U3 BOMPOCUTEIBHON (OpMBI B
U3bSIBUTEIIBHYIO.

CocraBnsieM WH(PUHUTUBHOE TMPOBEpOUYHOE mpesjoxkenue: «Jlms Toro,
yT0OBl BO30YAUTH YYBCTBO MaTepUaIbHOW 3aMHTEPECOBAHHOCTH COTPYAHUKOB
NPEANPUSATHS, HEIOCTATOYHO TOJIBKO PacHpeAesiuTh KBapTaIbHYIO MpeMuio». Tak
au 310? Ecnm HET, To 4To emie HyXHO? BoT TyT yXe 3aMeTHa HEMOJIHOTa
dbopmynupoBku. Eciu Ob1 ¢dpaza Obuia Oosiee pa3zBepHyTOM: «/ljis TOro, 4TOOBI
BO3OY/JNTh  YYBCTBO  MAaTE€pPUAIBHOM  3aWHTEPECOBAHHOCTH  COTPYIHHUKOB
NPEANPUATHS, HEOOCTATOYHO TOJIBKO PACHpPENEIUTh KBapTAIBHYIO IPEMHUIO B
COOTBETCTBHUH C YCIIEXaMHU KaXKJIOTO COTPYAHHKA», TO OTPUIIATEIbHBIA OTBET ObLI
Obl OYEBHUJCH, TaK >K€ KaK OYEBHUJIEH ObUI OBl W TMOJOXKUTEIBHBIM CMBICI

YCWJICHHOW MPOBEPOYHOM Ppassbl 2.



1. Ins <HangMeponpusaTHe™, HEAOCTATOYHO TOJIBKO <Meponpustue>. 1 ecnu
«MH(PUHUTUBHBIE» (OPMYIUPOBKH, TOACTABICHHBIE B OTO MPEIJIOKEHUE,
dbopmupytoT (¢pazy, COOTBETCTBYIOLIYID pPEAJIbHOMY TMOJOXKEHUIO JIeN, TO
npoBepoyHas ppasza HapalluBaeTCs CIEIYIOIIUM 00pa3oM:

Jma <HagMeponpusaTHe™>, HEAOCTATOYHO TOJBKO <MEpPONPUATHE™> , HYKHO
eme < ) JIPYrux MEpONpUsATHN> . 3/1eCh «), APYrUX MEpPONPUSITHI» — 3TO BCe
JOTNIOJIHUTEJIBHBIE MEPONPUATHUS, KOTOPbIE B COBOKYNHOCTH C MCXOJHBIM
COCTaBJISIIOT «HAIMEPONPUSITHE» B MOJHOM ero oobeme. Ecnu sxe nHGUHUTUBHBIC
(GOpMYITMPOBKH WUMEIOT COMHUTEIBHBIN WM HEBEPHBIM CMBICI, OKOHUYATEIhHAs
pOBEpKa MPOBOAUTCS IO YCHUJICHHOU (hpase:

Jna < HagMeponpuATHEe™> , BIIOJHE JOCTATOYHO <MEPONPUATHE™ , U E€CIIH
OHa CIIPaBeJINBA, TO MPOBEPSEMOE «HAAMEPOIIPHUATHEY) HE MOXKET OBITh MPU3HAHO
TaKOBBIM.

[IpoBepsiem Bropoi Bapuant "HagMmeponpuatus': J[as Toro, 4YTOOBI
MOBBICUTH OJIarOCOCTOSIHUE COTPYAHUKOB MPEANPHUATHS, HEAOCTATOYHO TOJBKO
pacnpenenuTh KBAapTalbHYIO npeMuro. M omars cuTyauus cnopHas. A ckopee
naxke OeccrnopHas, T.K. OT TMpollecca pachpeaeseHuss OJarococTosiHue He
YMEHBIIIUTCS U HE YBEIWYUTCS, T.K. OOIas cymMma MPEMHUHM OCTAaeTCs TOM IKe.
Takum 00pa3oM, OTBET OTPHUIIATENIBHBIM, U MPOBEPOUHYIO (pa3y Temepb Haao
HapacTUTh BCEM TEM, YTO HYKHO JJIsl JOCTHXKEHUS "HagMeponpusitua'. A 3To:

1) yBeMUUTh CyMMapHBIN pa3Mep IpeMuu,

2) NOBBICUTH 3apIUIATy COTPYIHUKAM,

3) obecrnieunTh OoTaThie 3aKa3bl MPEANPUITHIO,

4) obecneynTh COTPYAHUKOB 00Jiee MPOU3BOIUTEIBHBIM M COBEPIICHHBIM
o0opynoBaHUEM,

5) 00yuuTh COTPYAHUKOB MpreMaM 0oJiee MPOU3BOAUTEILHOIO TPYAa, U T.I.

[IpoBepsiem Tpetuit BapuaHT: Jljisi Toro, 4ToObl MaTepUAIU30BATH
CIIPABEJJIMBOE BO3HATPAXKICHUE 3a TPYJ, HEAOCTATOYHO TOJIBKO PACHPENCIUTH
KBapTaJIbHYIO MpeMuto. OMsITh HEAOTOBOPEHHOCTh. [1os1e3H0 OBl 100ABUTH B KOHIIE

«B COOTBETCTBUU C TPYIAOBBIMH yCHEXaMH Kaxjaoro». Bmpodem, sta mobGaBka



BOOOIIE-TO TOJpa3yMeBaeTCs (XOTS HEKOTOpble HauyalbHUKU PaCIpeAeisiioT
IPEMHUIO, PYKOBOJCTBYSICh IPYTMMH IpUHLKIIAMU). A (ppaza 3BydUT KOPPEKTHO, U
MHOTMM, HAaBEpPHOE, M3BECTHBI M  JpYyrue CpeAcTBa  CIPABEMJINBOIO
BO3HArpaxaeHus 3a Tpyd (B 4YacTHOCTH, NMpuOaBKa K 3apIuiaTte, MOBBIIICHHE B
JNOJDKHOCTH, U T.II.). OTU «IPYTHME€ MEPONPUSITHUS» HE SBISAIOTCA 00513aTEIbHO
COIYTCTBYIOIIMMU  HCXOJHOMY,  CKOpee  HaoO0OpoT, OHHM  SBISIOTCA
aJIbTePHATUBHBIMU (BUACIHU BbI, YTOOBI KOMY-TO Cpa3y U 3apIuiaTy MpUOaBUId, U B
JOJDKHOCTH TIOBBICWIM, U YBEJIMYEHHYIO IpeMHIO Bbiucanu?). Bopouewm, eciu
Y4€CTh, YTO Pe4Yb HJAET O MaTepUaM3alUU CIPABEIIMBOIO BO3HATPAXKICHHUS 3a
TPy HE OJJHOTO COTPYAHHUKA, & BCEX COTPYIHUKOB IPEANPUATHUSA, TO C ITON TOUYKH
3peHUsI BCE HA3BaHHBIE MEPONPUATHS B COBOKYIIHOCTH, PACIPEIEIEHHBIE BO
BPEMEHH U B IPOCTPAHCTBE (T.€. B aJipecalin), AeUCTBUTEIHLHO MOTYT 00ECIIEUHUTh
CIPaBEIJIMBOE BO3HATPAXKIACHUE 3a TPyA. TOJBKO Uil KaXJIOro M3 J0OAaBOYHBIX
MEPONPUATHNA HAIO MIPEAYCMOTPETh U3MEHEHHE, KaK B CTOPOHY YBEJIMYEHHUS, TaK U
HA000pOT (T.e. «M3MEHEHHE B 3apIUIaTe», «IEPEATTECTAIs 1O JOJDKHOCTH).
Takum 00pa3om, TpeTUi BapuaHT BPOJi€ Obl MPOXOAUT HA POJIb HAJCUCTEMBI.

YerBeptoiii Bapuant. [IpoBepounas dpaza: s Toro, 4rodbl peann3oBaTh
perinamMeHT OIIaThl TpyJa Ha JAaHHOM MNPEANPUITHH, HEIOCTATOYHO TOJIBKO
pacnpenenuTh KBapTalbHYIO npeMmuio. dpaza KOpPpEeKTHA, HO, YyBCTBYETCS, UYTO
OHA OTHOCHUTCSI COBCEM K HWHOW 00JacTh, OT KOHKPETHOro delioBeKa Ooiee
JAJIEKOM, XOTs TOXE COLUHMAIbHOM. PerimaMmeHT omarsl Tpyaa — 3TO D3JIEMEHT
(¢uHaHCOBOM mMOJCHCTEMBbI mnpeanpusatus. M 3mech NpuUXoguTcs BBIOMpATH, IO
KaKOMYy M3 JBYX HIPOLIECAIINX NPOBEPKY HANpaBICHUM ABUrartbcsa panbuie. Kak
paBuio, BbIOOp ObIBAE€T MNpeNONpe/esieH THUIIOM IOCTAaBICHHOW 3a/layd WU
cutyauue. Eciaum 3agaya  COBEpIIEHCTBOBAHUs IIPOLIEAYPHI  PaCIpeleeHUs
IpEMUH MOCTaBjieHa NMpo(dcor30M, TO B padOTy MOWJET TPETUM OTBET; €CIU K€
IJIAHOBO-3KOHOMUYECKUIN OTJIENT XOUYET HAaBECTH MOPSIOK B PUHAHCOBBIX MOTOKAX
OpeInpUsITUSL, TO Oy1eT IPUHAT NOCIEAHUNA OTBET.

6. OnpenenuThes ¢ BEIOOPOM.



JIJist mpebIayIero mpuMepa BeIOepeM JTsl ONIPEACIICHHOCTH TPETHI OTBET U
B KayecTBE HaIMEPONpUITUS OyJeM CUUTaTh «MaTepUaIU3ALUIO CIPaBEIIMBOIO
BO3HArpaxJeHus 3a Tpya». Temepp Heobxomumo onpenenuts [TID (riaBHyro
NoJIe3HYI0 (YHKIHMIO) MepomnpusaTus B HajacucrteMe. CpaBHUBas MEpOIpPHUITHE
(pacripeiesieHHe KBapTaJIbHOW MPEMHUHU) C OCTAJIbHBIMU JIBYMSI MEPONPUSITHIMU
ATOM K€ HaJCUCTeMbl (MI3MEHEHHE B 3apIliaTe U MepearTecTanus Mo JTOJKHOCTH),
HETPYAHO 3aMETUTh, YTO PACIPEACIICHUE KBAPTAIBHOW NPEMHUHU OTJIMYAETCS OT
OCTAJIBHBIX MEPOIPUATUN IKCIPECCHOCTHIO BO BPEMEHU U PA30BBIM XapaKTEPOM.
NuapiMu cnoBamu, I'TID pacnpeneneHus KBapTalbHOM NPEMHM — 3TO PA30BOE
HKCIIPECCHOE PEarnpoBaHUE HA MOCIEAHUE TPYAOBBIE TOCTUKEHUS (MM IPOKOJIBI)
COTPYAHUKOB MPEANPUSITHS.

6. OnpenesieHNE NOICUCTEM

[lepeuenp mojacucTeM («IMOAMEPONPUATUIN») CcHUCTEeMbl «PacrpeneneHue
IpEMUN», JOJKEH TpaMMaTUYecKu 0QOpMIIATHCS TaKXkKe, Kak U HajcucTeMbl. [l
IPOBEPOYHBIX LEJIEH HA OTAENIBbHBIX ATanax OKa3bIBACTCS MPEANOYTUTEIbHOU
TOJIBKO OJHA M3 TpaMMaTHUYeCcKuX (opMm, HO BO H30€KaHUE TYMUKOBBIX HIIU
JIBYCMBICIICHHBIX CHUTYyallMi TIOJIE3HO JepkaTh B TOJie 3peHUs 00a BapuUaHTa
(bhopMyIUPOBOK.

OnpenensieM, U3 Kakux JEUCTBUN, OAMEPOIPUATHI COCTOUT MEPONIPUATHE,
T.€. pacupeieseHne KBapTajlbHOU npemun HaBomdmmii Bonpoc st OnpeaeieHus
nopcucreM: M3 kakux HEUCTBUM, NMOAMEPONPHUITUN COCTOUT MEPONPHUATHE, T.€.
pacnpeneneHue kBapTaibHoOU npemMun? OH MOXKET ObITh CHOPMYITMPOBAH U WHAYE,
B uH(uUHUTHUBHON ¢opme: UTO M YTO HYKHO CAeNaTh, YTOOBI OCYIIECTBHUTH
MEpONPUATHE, T.€. PACTIPEACIIUTH KBAPTAIBHYIO IPEMUIO?

DTO0 3KBHUBAJIEHT IIEPBOT0 U3 BOIPOCOB MPEIMETHOIO aHAIN3a CUCTEMBI THIIA
«tponeccy. OTBETHl Ha 3TO BOMNPOC «3aKPHIBAIOT» MPOOJIEMY MPEIMETHOTO
aHanuza. Jlns mnOpoBeleHUs CTPYKTYpHOTO aHaiu3a (T.e. BTOPOM yacTu
MPEAMETHOTO aHAJIN3a) CUCTEMbl THUIIA «IIPOILIECC» HABOASIIUN BOIPOC TaKkKe

MOXXHO IpPEACTABUTD B IBYX BapHaHTaX:



B kakoi mocinenoBaTENbHOCTH M B KAaKOM IIPUYMHHO-CIIENCTBEHHOU
B3aMMOCBSI3U HAXOJATCS 3TU ACUCTBUS (MIOIMEPONPUSATHS)?

WNmu: Yto 3a yeMm cienyeT aenarb U3 NepeuncieHHOTo, YTOObI OCYIIECTBUTD
MeponpusaTHe (pacupeleanTh KBAPTaIbHYIO IPEMHUIO)?

[IprMeHUTENBHO K 3aJ]aue NEPEUYECHb NOAMEPOIPUATHI MOKHO MPEMNIOKUTD
TaKUM:

1. [ToxyuuTh CBEIEHUSA O CYMMAapHOM JI€HE)KHOW BETMYMHE PEMHUH.

2. CobOpatb B mojpasJieJICHUsIX CBEIEHUS 00 UTOrax uX JAESTeIbHOCTH 3a
KBapTaJl U CBECTU ITH CBEJACHUS B €AMHBIN CITUCOK.

3. Pa3marb pyKOBOAMTENSIM  MOJAPA3JAEIECHUNM  CIUCOK HMTOrOB  C
NPEIIOKEHUEM TTPOPAHKUPOBATH (PACCTaBUTh MECTa) BCE MOJpa3eieHUs, KpoMe
CBOETO.

4. CobOpatb 00paboTaHHbBIE CIIUCKH U, ONPEEIUB CYMMY MECT JIJIs KaXKJI0TO
U3 TOJpa3[eieHuil, B COOTBETCTBUU C 3TUM BBIYUCIUTH OOBEKTUBHBIN Oail
KQ)KJ0T0 TOJpa3ICIeHUS.

5. Paccumrtath CymMMy, BBIICISIEMYIO KaXIOMY TMOIPA3IACICHUIO B
COOTBETCTBUM C €ro Oa/ioM W (POHIOM 3apIuiaThl (COrJIaCHO paHee MPUHSATOMY
aJrOPUTMY pacyeTa).

6. CooOHMTh PYKOBOJIUTENSM MOAPA3ACICHUNA pe3yJbTaThl pacyuera u
IPEMIOKUTh UM IIPOBECTH PACIPEAECICHUE NPEMHH MEXIY COTPYAHUKAMH CBOMX
MOJIPA3ICIICHUM.

7. CobpaTh W3 MOApPA3ACIICHUN CBEJACHUS O PaCHpeIesIeHUHd KBapTaIbHOU
IIPEMUU CPEI COTPYAHUKOB U COCTABUTH UTOTOBBIM CIIMCOK PacIpeesICHHUS.

8. BbIBecHTh MTOTOBBIA CIHCOK JJIi O3HAKOMJIEHUS (KOHEYHO, B TeX
Cllydasix, KOrja 3apIuiata BbIJAeTCsl HE B KOHBEPTaX, a [0 BEJOMOCTH).

9. Hasnauuth Bpemsi mpueMa COTPYJHUKOB MO BOIPOCY MPEMUPOBAHUS;
NPUHATH U BBICAYIIATh BCEX HEJOBOJIbHBIX, PEIIUTh BO3HUKILIKE BOIPOCHI C
PYKOBOJUTEISIMU ITOAPA3/IEIICHUN.

EcTecTBEHHO, MNpEIOKEHHBIM CIHCOK — HE E€IWHCTBEHHO BO3MOXHBIM

BapuaHT. CIUCOK COKpaTUTh, OOBEAWMHUB, HAMpUMEp, NEHUCTBUS 2-4 B OIHO



nercteue  «IIpoBeCTM  DKCHIEPTHYHO  OLIEHKY  CPaBHUTEIBHBIX  YCIEXOB
noJipasiesieHui», a aeicTBusa 6-7 — B ogHO nelictBue «IIpoBecTu pacrpeneieHue
CyMM BHYTPH IOJPa3ICICHUAI.

BHemnuil npeAMeTHbIN aHaaM3 CHUCTEMbI OBbLIT MPOBEACH Ha 3Tale MOoucKa
HaJIMEpPONPUSATHS.

OYHKIIMOHAIBHBIA AHAJIN3 COLMAIIBHOW CUCTEMBI THUIA «IIPOLECC) MOYTH
HUYEro OOILEro He UMEET ¢ (PYHKIMOHAIBHBIM aHAJIM30M IPEIMETHBIX CHCTEM.
Jlnst coumanbHOM CUCTEMBI YTOOBI OTBETUTH HA BOIPOC «KAK OCYIIECTBISETCA
MeponpusaThe (WM MOAMEPOIPUATHE, YTO HE MPUHLMIINAIBHO)?», HAJ0 OTBETUTH
Ha CEMb BOIIPOCOB:

1. KTo ocymectensier meponpusarue? (Mcnonuurens — yenosek!)

2. Yto sBnsercs obovekToM Mepomnpustus? (Kakoi mpeamer miau oObEKT
WHOTO BUAa o0pabaThIBaeTCs MpH peau3aliid MEPOIPUATHS?)

3. I';me ocyuiecTBisieTcss Meporpusitue?

4. Korma ocymectiasiercs Meponpusitue? (CKOJIbKO BpPEMEHH OHO
3aHUMAaeT?)

5. Kakumu cpenctBamu (MHCTpyMEHTaMH, MpUOOpaMu) OCYIIECTBISETCS
Meponpusitue?

6. CKOJIBKO CTOUT MEpOIIpUATHE? (ICHET, SHEPTUH, U T.11.)

7. 1711 4ero oCyIiecTBIAETCS MEpOnpusaTHe? (KAKOMY OOBEKTY WIIH IPYTOMY
MEpPOTPUATHIO PETHA3HAUEH PE3YNIbTAT JAHHOTO MEPONPUATHS?)

KoMIuiekc OTBETOB Ha 3TH BOIPOCHI MPAKTUYECKH COOTBETCTBYET IOYTH
IIOJIHOMY CUCTEMHOMY aHAJIM3Y UCCIEAYEMOIO «IOAMEpONpUATUs». s Havana, e
JIOCTATOYHO OrPaHUYUTHCS BCEro Tpems Bompocamu 1, 2 u 7, T.K. JHOO0ON U3
OCTAJIBHBIX YETBIPEX BOIPOCOB HMMEET CYLIECTBEHHOE 3HA4YE€HHE JMIIb B
KOHKPETHOM CHUTyallud, KOTOpas aBTOMAaTUYECKH TMPUBEIET pelareias K
HEOOXOJAMMOCTU 3aHAThCA HMMEHHO STHUMH acleKTamMu NpoOsiemsbl (T.€. MECTO,
BpeMs, IIcHa, 000PYI0BaHuE).

7. CocTaBJICHHE OTYETA.



1) nasBanme pabGoThl; 2) uenb paboTel; 3) 3amanHue; 4) pe3yabTaThl
BBITIOJIHEHHUS; 5) BBIBOJI IO paboTe.

3a,Z[aHI/IC JOJIDKHO BKIIHOYATh 3aI10JIHCHHBIC Ta6HI/IHBI.

IIpakTueckasi padora Ne 8 IlocTpoenue popMabHOM MOI€EJIN CHCTEMBI
(2 yaca)
Tema 8. Moaesn 1 MoIeIMPOBaHHME CUCTEM

Llenv: TlonmyunTh TpakTUYECKHE HaBBIKM B (QOPMUPOBAHUU OA30BBIX
MoOJeel («YEpPHOTO SIUKa», COCTaBa, CTPYKTYPhl) CUCTEMbl U ONMUCAHUM HX Ha
(bopMaIbHOM SI3BIKE.

3aoanue: Tloctpoiite HhopManbHYI0 MOJAEIh CUCTEMbI, HA OCHOBE M3Y4YEHUS
MOHSATHUST MOJCIIH, KITACCU(PUKAIIMKA MOJIETICH, I3bIKOB OMMCAHUS MOJIesieH, 6a30BBIX
MOJIEJIEN CUCTEM.

Memoouka evinonnenus

1. BriOop 3amanus.

BriGepute cucremy s moaenupoBanus. XKemaTenbHO, 4TOOBI ATO ObLIa
cucTeMa, BbIOpaHHas Ha MPEABIIYIINX MPAKTHIECKUX paboTax.

2. Iloctpoenue GpopManbHOU MOJEIH «YEPHOTO SIIUKA.

BBenure MHOXECTBO TIEPEMEHHBIX, OIMMUCHIBAIOIIMX BXOJbl CHCTEMBI
(BXOIHBIE DBJEMEHTHI, CHUTHAJbl, JIaHHbIC, YIOPABISAIONIME BO3JACUCTBUS), U
MHO>XECTBO TEPEMEHHBIX, OMHUCHIBAIOIIMX BBIXOJAbl CHUCTEMbI (BBIXOJIHbBIC
AJIEMEHTHI, CUTHAJIbI, JAHHBIE).

[Iepeuncnure 37MEMEHTHI 3THUX MHOXKECTB. M CNONB3yHTE MPU 3TOM S3BIK
TEOpUU MHOXKeCTB. Hampumep, s paavonpueMHUKa MHOXKECTBO X = {X }
BXOJHBIX MEPEMEHHBIX BKIIFOUAECT:

X1 — YroJ moBOpOTa PyYKH PETYIATOpPa HACTPOUKH,

Xp — — yTOJ TOBOPOTA PYYKHU PETYIIATOPA TPOMKOCTH,

X3 — TOJI0KEHHUE KHOMKU BKIroUeHHS (0 BBIKIIFOUEHO, | BKIIIOUEHO),

X4 — IMana30H 4acTOT YJIaBIMBAEMbIX PAJHUOBOJIH.

MuoxecTBO Y = {yj | BBIXOAHBIX IIEPEMECHHBIX BKIIIOYAET:



Y1 — TPOMKOCTh BOCIIPOU3BOAMMOTO 3BYKa,

Y, — 4acToTa BOCHPOU3BOJIMMOIO 3BYKa.

BBeauTe MHOXECTBO IMEPEMEHHBIX, OMHUCHIBAIOIIUX COCTOSIHHE CHUCTEMBI.
Hampumep, mist paaponpueMHUKa MHOXECTBO Z = {Zx} TEPEMEHHBIX COCTOSHUS
BKJIFOYAET:

Z; — 4acTOTa BOCHPUHUMAEMbIX PaJIMOBOJIH,

Z, — MOITHOCTh JUHAMHUKA.

Onummre HalWyue 3aBUCUMOCTEH MEXAY BXOJHBIMHU, BBIXOJAHBIMU
MEPEMEHHBIMU U TIEPEMEHHBIMU COCTOSIHUSI, & TAK)KE 3aKOHOMEPHOCTH, MPUCYIITUE
cucrteme. Hanmpumep, 1iig paguonpueMHHKA:

y1="11(22), 2o =15 (X2), Y2 = f3 (21), z1 = T4 (X2)

P YCIIOBHUH X3 = 1 (BKJIFOUEHO), Y2 € X4

3. Iloctpoenue GpopManbHOM MOJIENI COCTaBa.

BBenure MHOXKECTBO MOJICUCTEM M JJIEMEHTOB CHUCTEMBI, IEPEUUCIUTE
AJIEMEHTHl 3TOr0 MHOXKECTBAa. B J1aHHOE MHOMKECTBO BKJIIOUUTE IMOJCUCTEMBI
pa3HOro ypoBHS, B TOM uucie W cucteMy B uenom. [lpu dopmupoBanuu
MHOXECTBA MOKETE€ HCIOJIb30BaTh HEPAPXUI0 COCTABa, MOCTPOCHHYIO MpHU
BBITIOJTHEHUH MpakTU4Yeckor padoTsl Ne4 (Ha mrare 3).

Hanpumep, nns paguonpueMHHKa MHOXECTBO S = {s} mojacHCTEM U
AJIEMEHTOB BKJIIOUAET:

So PaIUONIPUEMHHUK B 1I€JIOM,

S; OJICHCTEMA MTPUEMA,

S, MOoAICUCTEMA MUTAHUS,

S3 OJICUCTEMa BOCTIPOU3BEICHMUS,

S, aHTEHHa,

S5 YCUIIUTETb,

Sg PETYJIATOP HACTPOUKH,

S7 pEryasiTop TpOMKOCTH,...

Onunmre MOJENb COCTaBa, UCIONb3ys OTHOmeHHe arperanmu R* € SxS

(OHO YCTAaHABJIMBACTCA MCKAY IMMOACHUCTCMaMH, OAHA M3 KOTOPBIX BKIIIOYACT B



KaueCcTBE COCTAaBHOM 4acTH Apyryr). Hampumep, g paguonpueMHHKa MOJAEIb
COCTaBa:

Sg R¥s;, 50 R¥s,, 5 R¥s3, 5, RY9s,, 51 R9s:, s1 R¥sg, ...

MosxeTre JOMOJIHUTENBHO ONHUCATh 3aKOHOMEPHOCTH, B YaCTHOCTH,
(GopMarbHO ONUCAaTh CBOMCTBA aHTUPE(PIEKCUBHOCTH, AaCUMMETPUYHOCTH U
TPaH3UTUBHOCTH OTHOILICHHUS arperanuy.

4. I[loctpoenue HopmManbHOM MOAETU CTPYKTYPHI.

BBenure MHOXKECTBO OOBEKTOB OKpYKAIOIIEH Cpedbl, IEpPEeUnuciIuTe
3JIEMEHTHI 3TOr0 MHO)kecTBa. Hampumep, MHOkecTBO 00beKTOB cpeapl V = {vj}
JUISl paIMONIPUEMHHKA BKIIFOYAET:

Vi — epeJaTyvK paguoCTaHIH,

V, — IIOJIB30BATEIIb (CIYIIATEND).

Onuiure B3aUMOJEHCTBUE MOACUCTEM (DJIEMEHTOB) CHCTEMBI JpPYr C
IpYroM M ¢ OOBEKTaMHU OKpy’Karoled cpeabl. (s 3Toro BBeIWTE MHOMXKECTBO
CBA3€H WM HECKOJBKO MHOXECTB (ISl pa3HbIX THUIOB cBs3eil). Ilpu onmcanun
CBA3CH  MOXKETE€  HCIIOIB30BaThb  CXEMYy  B3aUMOJCHCTBUS  KOMIIOHEHT
paIHONPUEMHHUKA APYr C APYTOM M C OKPYXKAIOLIECH CPEAOM, NOCTPOEHHYKO IpU
BBITIOJTHEHUHU MPaKTU4YECKOM padoThl No4 (Ha mmiare 5).

Hampumep, 11 MoJenu CTpyKTypbl paJuONpPUEMHUKA BBEIEM MHOXKECTBO
Rv MexaHW4ecKux BO3JEUCTBUI IOJB30BAaTENsl M MHOXECTBO Rs cHUrHaioB
(9JIEKTPUUECKUX, JIEKTPOMAarHUTHBIX, 3BYKOBBIX U Jp.). Torna Moaens CTpyKTypbl
MO’KHO 3aIicaTh CIASAYIOUINM 00pa3oM:

V3 R sg — monp30Barens BO3AEHCTBYET HA PETYIIATOP HACTPOMKHY;

v, RY s;— nonb30Barens BO3EHCTBYET Ha PETYJIATOP IPOMKOCTH;

Vi R® 4 — mepenatumnk paaMoCTaHIUK IEPENAET PAJAUOBOJIHBI HA AHTEHHY;

S4 R® S5 — ¢ aHTEHHBI CUTHAJ TIEPEAETCS Ha yCHIIUTED;

5. CocraBneHue ordyera. B order noJKHBI BOWTH: (popmasibHas MOJAEIb

«UEpHOro sMKay; (opMmanbHas MOJENIb cocTaBa; (opManbHas MOJEIb

CTPYKTYDBL.



IIpakTuyeckas padora Ne 9 U3mepeHne CBOMCTB CUCTEMBbI € IOMOUIBIO LKA
(2 yaca)

Tema 9. Ouenka cioxkHbIX cucTeM. OCHOBHBIE THIIBI IIKAJ U3MEPeHUs

[enw: TloyuynTh NMPAaKTUYECKUE HABBIKM B U3MEPEHUU CBOWMCTB CHCTEMBI C
MOMOIIBIO PA3JIMYHBIX TUIIOB IIKaJ, & TAKKE B UHTETPALIUM U3MEPEHHUII.

3aoanue 1 VIamMepeHne CBOMCTB ¢ MOMOIbI0 HOMUHAIBHOMN IITKAJIBI.

Memoouxa evinonnenus

1. BwiGepute cucremy misi MOACIUPOBaHUS (CUCTEMa TPEAbLIYITUX
MPaKTUYECKUX PadboT).

2. Beibepute TpU-TISITh CBOWCTB CHUCTEMBI, KOTOPHIE MOXKHO H3MEPSTH C
MOMOIIIbI0O HOMHMHAJIbHOW mIKanbel. Hanmpumep, mis paguonpreMHHKA 3TO MOTYT
obiTh «HaumenoBanuey, «Kommnanusi-usroropurenby, « Tum», «Tun tionepa». Ilo
KOKJIOMY HM3MEpPSIEMOMY CBOMCTBY IE€PEUUCINTE IIKaJbHbIC 3HAUYCHUs (KJIacChl
ADKBUBAJICHTHOCTH) JIJII HECKOJIBKUX KOHKPETHBIX CHCTeM (OT Tpex A0 IISTH).
[Tpumep ommcanusi CBOMCTB paauOTIPUEMHUKOB TIpUBeACH B Tabmuie 9.1.

Ta6nuna 9.1 — VI3aMepeHne CBONCTB paONPUEMHUKOB C ITOMOIIIBIO

HOMUHAJILHOM IIIKAJIBI

OOBekT HaumenoBanue Komnanus- Tun Tun TroHepa
U3TOTOBUTEINb
01 Supra ST-113 Supra MIEPEHOCHOU aHAJIOTOBBIH
02 Hyunda H-1546 Hyunda pannoOyIuIbHUK aHaJIOTOBBIH
03 Supra SA-30FM Supra pamuoOyaIbHUK AQHAJIOTOBBIN
04 Sony ICF-15P Sony CTallMOHAPHBIN udpoBoi

3. 3anummTe ¢ oMolIpl0 cuMBosia KpoHekepa 1Mo KakJIoMy U3MepsieMoMy
CBOMCTBY pe€3yJIbTaThl IPOBEPKH COBIIAJACHUS CBOWCTBA I KaXKIOW MaphbI
00BEKTOB.

[Ipumep cpaBHEHUS CBOMCTB paJuONPUEMHUKOB MpUBE/IEH B Ta0uIe 9.2.




Tabnuma 9.2 — CpaBHEeHUE COBNAEHUS CBOWCTB PaiMONPUEMHUKOB

CBolicTBO CumBon Kponekepa
012 13 14 023 024
HaumenoBanue 0 0 0 0 0
Komnanus- 0 1 0 0 0
U3TOTOBUTEIb
Tun 0 0 0 1 0
Tum TIoHEpa 1 1 0 1 0

[To xaxxaomMy H3MEpSIEMOMY CBOMCTBY OIPEAEIIUTE YAaCTOTHI JUIsl KaXKIOro
KJlacca SKBUBAJCHTHOCTU. BpisiBuTe MOay. Hampumep, 4acToThl Iy CBOMCTBA
«KoMnanus-u3roroButenby: s Kiacca «Supra» p; = 2/4, nns xnaccoB «Hyunday
u «Sony» p, = p3 = 1/4. Mona knacc «Supray.

3aoanue 2 VIaMepeHue CBOICTB C MOMOUIBIO PAHIOBOM HIKAJIbI.

Memoouka evinonnenus

1. BriGepute ABa-TpU CBOMCTBA CHUCTEMBI, KOTOPHIE MOKHO H3MEPSTH C
IOMOLIBI0 paHroBo wmkanel. [lo kaxaomy wu3MepseMOMY CBOMCTBY IS
HECKOJIBKMX KOHKDETHBIX CHCTEM O (JIy4ile B35iTh OOBEKTHI, BBIOpAaHHBIC Ha
OpeAbIIylieM Inare) ONpeAeNnuTe paHru 1. BeiaBure Meamany. Ilpumep

paHXUPOBAHUS PAAMONPUEMHUKOB MTPUBEAEH B Tabmuie 9.3.

Tabnuma 9.3 U3mepenue cBOWCTB paiuONPUEMHUKOB C TIOMOIIIBIO PAHTOBOM

HIKaJIbI
CBolicTBO Panru Menuana
01 02 03 (A
HanexHocTs 2 3 1 4 01, 07
[IpuBiekaTeIbHOCTh 4 3 2 1 07, 03

3aoanue 3 W3MepeHue CBOWCTB C TIOMOIIBIO IIKAJI HWHTEPBAIOB W
OTHOIICHUM.

Memoouxa évinoanenus




1. BeibepuTe Tpu-TISATH CBOMCTBA CHCTEMBI, KOTOPHIE MOXHO H3MEPATH C
MMOMOIIBIO IIKAJIbl MHTEPBAJIOB MJIM OTHOLIEHHM. /{11 KaXa0r0 CBOMCTBA YKAXKHUTE
equHuIpl  u3MepeHus. [lo KaxaoMy H3MEpSIEMOMY CBOMCTBY MEPEUUCIINTE
IIKaJbHBIE 3HAYCHUS JUISI HECKOJbKMX KOHKPETHhIX OOBekToB. Ilpumep B

tabmure 9.4.

Tabnuma 9.4 U3mepenue cBOWCTB palONPUEMHUKOB C IOMOIIBIO IIKAJ

WHTEPBAJIOB /OTHOIIICHUMA

CBOHCTBO 01 ) 03 04
0361,eM kopmyca, | 0,0035 0,0026 0,0054 0,0040
M
Ilena, pyo 80 150 170 95
Brixonnas 2,5 4 5 2,5
MOIITHOCTh, BT

[Io xaxmomy wu3MepIeMOMY CBOWCTBY /Jisi Pa3IMYHBIX MHap OOBEKTOB
OINPEAEIIUTE «HA CKOJIBKO» W/WIM «BO CKOJIBKO» (B 3aBUCHUMOCTH OT THIIA ILIKAJIbI)

OJINH OOBEKT JIy4llle APYroro.

IIpakTuyeckas padora Ne 10 UnTerpanusi u3MepeHui
(2 yaca)

Tema 9. Ouenka c10xHbIX cucTeM. OCHOBHBIE THIIBI HIKAJ M3MEPEHUs!

Llenw: IlonydnTh NpakTUUYECKUE HABBIKM B MHTETPALIUM U3MEPEHUH.

3adanue 1 BpIOOp YACTHBIX KpPUTEPUEB, OIpENEICHHE HX BaXXKHOCTH,
U3MepeHHe 0ObEKTOB MO KPUTEPUSIM.

Memoouxa evinonnenus

1. BoibepuTe 4acTHbIE KpUTEPUH ISl CPABHEHUS OOBEKTOB. DTO JOJIKHBI
OBITh CBOICTBa, W3MEpsEMble [0 IIKaJaM WHTEPBAJIOB WM OTHOIICHUH.
[IpuBenuTe KOHKpPETHBIE 3HAauCHMS (pe3yJbTaThl H3MEPEHUN OOBEKTOB) II0
KOKIOMY KpuUTepHio. MoxKeTe HCIOoJb30BaTh HU3MEPEHHs, IOJIyYeHHbIE Ha
npenpiaymeM mare. Ilo KakaoMy 4acTHOMY KPUTEPUIO ONPEEINUTE AUANAa30H

3HAYCHUN (MUHUMAJIbHOE U MaKCHUMaJlbHOE 3HaueHus ). /luamna3zoH pekoMeH1yeTcs




OTIPEIETISATh HE 10 MHOXKECTBY OIICHMBAEMBIX OOBEKTOB, a 3a7aTh MAKCUMAILHO U
MUHHAMAJILHO BO3MOJKHBIE 3HAYEHUS TI0 BCEMY MHOXKECTBY MOJOOHBIX OOBEKTOB.
OneHnTe BaXXHOCTh Kaxjaoro kpurepus mno 10-OGamibHOM mikane. Pe3ynbrarsl

IpeICTaBbTe B BUAE TaOmIlhl (Tabmuma 10.1).

Tabmuma 10.1 V3mepenne 00beKTOB IO MHOKECTBY YAaCTHBIX KPUTEPUEB

Kpurepuit BaxnocTh AOCOIOTHBIC 3HAYCHUS MakcumanbHoe | MUHUMaNbHOE
(6amm) 01 02 03 3HAUYCHUE 3HAYCHHUE
Kpurepuit 1 | w; aff | aff | ¢ | o™
Kpurepnii 2 | W, ast | aff | @8 % "
Kpurepnii 3 | wy a5t | a4 | a8 |@ a5

2. IlpoBenutre HOPMUPOBAHUE OLICHOK BAaXXHOCTU M 3HAYEHUN KPUTEPHUEB.
Onpenenure BecOoBble KOI(PPUUIUEHTH KPUTEPUEB IyTEeM HOpPMHUpOBaHUS. Jls
ATOTO OMpPEACIMTE CYMMY OIICHOK Ba)KHOCTHU KpUTEpHEB (B Oayurax) W MOJCIIUTE

KOKYIO OIIEHKY Ha 3Ty cyMMYy. Takum oOpa3oM, cymma BeCOBbIX KO3 (UIIMEHTOB

m
JO0JDKHA OBITH paBHa 1: Zvi =1
=)

Hopwmupyiite 3HaueHus kpurepueB. B ciydae, korna yem 0oJibliie 3HaUCHHE
KPUTEPUS, TEM OHO JOJDKHO OLIEHUBATHCA BBIIIE, UCIIOJIb3YiTE POpMyITy:

qi(xj):qi(xj)_qimin

qimax _ qimin

rae g U ' COOTBETCTBEHHO MAaKCHMAaJlbHOC M MHHHMAIIBHOC 3HAYCHHE i-TO
KpUTEpUSL.
B ciywae, xoraa 4yem Oouibllie 3HAYCHHE KPHUTEPHs, TEM OHO JOJDKHO

OLIEHUBATHCS BbIIIE, UCTIOIB3YyHTE HOpMYITy:

max _ab _
qi(xj):qi ql (Xj)




PesynpraTel npeacraBpTe B BUAE Tabnuipl (Tadbauua 10.2).

Tabmuna 10.2 Pe3ynbraTel HOpMUPOBaHUSI 0OBEKTOB

Kputepuii Becosoi HopmupoBannbie 3HaueHUA
KO3 UITUEHT 01 02 03
Kou vl v ab ab ab
pUTCpUHA 1 411 q12 413
Kpurepnii2 v gr 2 S
puTEp 2 421 4z2 4z3
Kpurepnii3 v gr 2 o
puTEp 3 431 432 433

3. OHpC,ZICJ'ICHI/Ie I/IHTel“paJIBHOfI OLICHKHU. Berunciure HHTCTPAJIBbHBIC OLICHKHN

00BEKTOB METOIOM aJIUTUBHOU CBEPTKH, HCIIOJIb3YS bopmyy
CPEIHEB3BEIICHHOTO apU(METUUECKOTO:
~ m —
q(Xj ) = Zviqi (Xj ), J =1n
i=1
Beruucnure HHTCTPAJIbHEBIC OILICHKHN O6’I)CKTOB METOOOM

MYJIbTUIUIMKATUBHOW  CBEPTKH, HCHONB3Ys (OPMYILy CpEAHEB3BELICHHOTO

TCOMCTPHUUICCKOTIO:

m Vi

a(x)=TT(a(x)) i=Ln

i=1

Bperaucnure HHTCTPAJIBHBIC OLCHKHU 00BEKTOB MCTOAOM I/I,Z[CaHBHOﬁ TOYKH,

UCITIOJTB3YsI (POPMYITY B3BEIIEHHON CYMMBI PACCTOSIHHM OT UACATBHON TOYKH:

a(x,)= iZ::vi(qi(xo)—qi(xj))z,j:1,n

HI[G&JIBHBIM SHAYCHUCM II0 KAXKAOMY KPUTCPUIO ABJICTCA HAWMITYYIICC
3Ha4YCHHUC. y‘-II/ITI)IBaH, 9TO BCC OLICHKHW HOPMHPOBAHBI, T.C. HAXOASATCA B UHTCPBAJIC

[0, 1], HanTy4IIMM 3HAYEHUEM MOKHO CUMTATh 1: Q (XO) =1. BHecute pe3ynbTarbl




OIICHKA OOBEKTOB pa3MYHBIMH MeTojgamMu B Tabmumy (tadmuma 10.3). s

KQKJIOTO METOJ1a ONPEICTUTE OOBEKT C HAMITYUIIIeH HHTETPaTbHOM OIEHKOM.
6. CocraBneHue otyeTa. B oTueT JOJIKHBI BOWTHU:

— Ppe3ynbTaThl U3MEPEHUS CBOMCTB C IIOMOILbI0O HOMUHAJIBHBIX IIKAJI;

— Pe3yJIbTaTbl U3BMEPEHUS CBOKMCTB C MOMOIIBIO PAHTOBBIX LIKAJT;

— pe3ynbTaTbl  M3MEPEHMs]  CBOMCTB € IIOMOMIbKO  IIIKaJ
MHTEPBAJIOB/OTHOUICHUH;

— pe3yJabTaTbl MHTETPallid U3MEPEHUN.

IpakTnueckasi padora Ne 11 Meroa anaju3a uepapxui
(4 yaca)
Tema 10. MeTo10/10TMsl CHCTEMHOT0 AaHAJIN3A

[]env : U3yYNTH MPUHIIAIIBI METOJIA UEPAPXUH, POU3BECTH OIIEHKY M BBIOOD
00BEKTOB (YCIIYyT), UCIIOJIB3YSl METO/] aHalu3a uepapxuii (MAN).

KpaTtkue Teopernueckue cBeieHUA

Wepapxus BO3HHKAET, KOTJAa CHUCTEMBI, (DYHKIIMOHHUPYIONIME HA OIHOM
ypoBHE, QYHKIIMOHUPYIOT KaK 4acTh CUCTEMbI 00JIe€ BEICOKOTO YPOBHSI, CTAHOBSCH
nojcucTeMamu 3Toi cucteMbl. MAW sBisieTcs uepapXuyeckoil mpoueaypon s
HUEPapXUYECKOT0 TMPEJCTABICHUS JJIEMEHTOB, OMNPEICIAIONIUX CYTh MPOOJIEMBI.
MeTtoa COCTOUT B JIEKOMITO3UIIMU MPOOJIEeMbl Ha O0Jiee MPOCThIE COCTABJISIIOLINE
YacTU  JajbHEeHIer oOpabOTKH  IMOCJENOBATENLHOCTH  CY)XKJICHHM  JHIIa,
MPUHUMAIOLIETO PELICHUA IO TapHbIM cpaBHeHUsIM. Opnako MAW Bkiarodaer
MPOIIECC CUHTE3a MHOTMX CYXJEHUHU, MOJTYyUYECHHS] MPUOPUTETHOCTH KPUTEPUEB U

HaXOXIACHUA aJIbTCPHATHUBHBIX pemeHHﬁ.

Otanel MAU

1. OdyepTuTh MNPOOIEMYy W ONPEACICHHYIO ICIbh - TEPBBIM YPOBEHB
Huepapxuu.

2. [TocTpouTh uepapxuro, HaUMHAS C BEPIIUHBI:

. [IepBbIil ypOBEHB: LIETb



. Bropo#t ypoBeHb: KpuTepun

. TpeTuit ypoBeHb: IepeyeHb AIbTEPHATHB.

3. [TocTponuTe MHOKECTBO MATPUIL NMAPHBIX CPAaBHEHUU ULl KAXAOTO W3
HIDKHHUX YPOBHEMU.

4, [Tocse npoBeaeHusT BCeX MApHBIX CPaBHEHMN ONMpenestores [ max 1

KO2(PHUIIMEHT COTJIaCOBAHHOCTH.

d. Ortansl 3, 4, 5 IPOBECTH ISl BCEX YPOBHEHN U TPYIIIT HEPAPXUHU.
6. [TocTpouTh BEKTOP I100AIBHBIX TPUOPUTETOB.
7. OnpenenuTs pe3yJibTar.

JUIs OLIEHKM Ba)XHOCTHM KPUTEPHEB IPU IOCTPOEHUH MATPUI] MHapHBIX
CpaBHEHHI UCTIOIB3yeTcs Tabmia BakHoCcTH (Tadur. 11.1).

Tabmuma 11.1 — Kputepuu a1 nocTpoeHus MaTpUILIbI TAPHBIX CPaBHEHUN

1 - paBHas BaXXHOCTb

3 - yMepeHHOE IPEBOCXOCTBO OJHOTO HaJl JPYTUM

D - CYLLIECTBEHHOE ITPEBOCXOACTBO OJHOIO HaJ APYyTUM

/ - 3HAUUTEITLHOE TTPEBOCXOACTBO OJTHOTO HAJ IPYTUM

O - O4YeHb CHJIBHOE TTPEBOCXOJICTBO OJTHOTO HAJ[ IPYTUM

2, 4,6, 8 - COOTBETCTBYIOIIHNE TPOMEKYTOUHBIC 3HAUCHUS

3ananue [IpousBecTr BBIOODP cekpeTaps U3 JEeBYIIEK, TOIAaBIINX PE3IOME.

Memoouxa evinontenus

OT60p AEByIIEK MPOUCXOIUT TIO MSITH KPUTEPUSIM:
1. 3HaHue 1e10NPOr3BO/ICTRA.

2. Baeurnui Bu.

3. 3HaHKE aHTJIIMMCKOTO S3bIKA.

4. 3HaHHE KOMIIBIOTEPA.

5. YMmenue pa3roBapuBaTh 10 TEIEPOHY.

ColeceroBanue IPONUIH MSATh JICBYIIEK:



1. Onbra

2. Enena

3. Cetyiana

4. I'anuna

5. Kanna

[Tocne cobecenoBanMs MOMYUUITUCH CIEAYIONIEE OMMCAHUE IEBYIIEK:

1. Omnbra.

[IpusitHas BHEMIHOCTh. OTIWYHOE 3HAHUE AHTIIMICKOTO S3bIKA. XOpOoUIee
3HaHHWE JIETIOMPOM3BOJICTBA. HeT HaBBIKOB paboOThl HAa  KOMIIBIOTEPE,
MOCPEJICTBEHHOE 00IIIeHre TI0 TeNedoHy.

2. Enena.

Kpacusas, npusiTHast BHEIITHOCTbH, XOPOIIIee YMEHHUE 00IIaThCs 1o Tenedony.
He3nanue aHrimickoro s3blka, HET HAaBBIKOB pabOThl Ha KOMIIBIOTEPE,
JEOMPOU3BOCTBO 3HAET BEChMA IJI0XO.

3. Ceetiana.

Odenp xopoluiee 3HaAHUE JIEJTONMPOU3BOJCTBA, XOPOILIUE HABBIKU padOTHI HA
KOMITBIOTEPE, JTOCTATOYHO XOpOIIo obrmraercs mno tenedony. He odyenn mpusitHas
BHEIIIHOCTh, IOCPEJICTBEHHOE 3HAHKUE aHTJIMMCKOTO SI3bIKA.

4. I'anuHa.

JocTaTo4HO XOPOIIO 3HAET ACIOMPOU3BOICTBO, HETIOXUE HABBIKU PAOOTHI
Ha KOMIIbIOTEpE, MO TejaedoHy oOmiaeTcsi Ha BBICOKOM YypoBHE. [lnoxoe 3HaHue
aHTJIMIICKOTO SI3bIKa, HE MPUSITHAS BHEITHOCTD.

5. Kanna.

[IpusiTHast BHENIHOCTh, HEIUIOXME HAaBBIKK pabOThl HA KOMIIBIOTEPE,
JIOCTAaTOYHO XOpoIllee 3HaHNEe aHTJIMICKOTO s3bIka. [1o Tenedony obmaercs mioxo,

HC 3HACT ACJIOIMPOU3BOACTBO.

Penienue:

1.Ctpoum uepapxuro (puc.11.1):



Bbibop
cekpeTtapA

A4 A5 pasrosapuaTb Nno

TeneboHy

Pucynok 11.1 — Uepapxus

I'ne:
Al, A2, ..., AS - kpurepun JlenonpousBoactso, BuHemHuii Bun,
AHTIMICKUN A3BIK, 3HAHUE KOMITHIOTEPA, ¥ MEHHE Pa3roBapuBaTh MO TeledoHy.
Bl1, B2, ..., BS —anprepuatussl Onbra, Enena, Csetnana, ['anmna, XKanna.
2. CtpouM MaTpully NapHbIX CPaBHEHUM NJI1 KPUTEPHUEB U PACCUUTHIBAEM
OIICHKH. JIJIs1 3TOTO CTPOUM MATPHUIly pa3MEpPHOCThIO 5X5 (110 YUCITy KPUTEPUERB) U
MOAUIIIEM CTPOKU U CTOJIOIHI HANMEHOBAHUSIMUA CPAaBHUBAEMBIX KPUTEPUEB.
3anmomasiem Ta6a.11.2. Jlig 3TOro momapHO CpaBHHUBAEM KpPHUTEPHH U3
CTPOKH C KPUTEPUEM M3 CTOJIOIa MO OTHOIIECHUIO K IEU — BBIOOPY CEeKpeTapsi.
3HaYeHMsI U3 IIKAJIbl OTHOCUTENILHON BaKHOCTH (Tabi. 11.1) BnuchiBaeM B siUeiiku,

00pa30BaHHbIE IEPECEUECHUEM COOTBETCTBYIONIEH CTPOKU U CTOJIONA.

Tabnuua 11.2 — Kpurepuu a1 nocTpoeHUs MaTPUIIBI

= ] )
Q = o = jan}
g < g & 3 <
KPUTEPUH 5 2 Es 2 a 5
2 xR E 9 Z S
M = = ~ 2
BHemHoCTh 1 1/5 1/5 1/6 1/6
SI3BIK 5 1 1/3 1/3 1/3
J1enonpon3BOACTBO 5 3 1 1/2 2
Komnerorep 6 3 2 1 2
Tenedon 6 3 1/2 1/2 1




CHauana onpezensieM OLEHKH KOMIIOHEHT COOCTBEHHOro Bekropa. Tak Juis
Kputepus "BremHocTs" 310 OyaeT:

(1 x1/5x 1/5 x 1/6 x 1/6)1/5 = 0,25654

[TomyunB cymMmMy OIIEHOK COOCTBEHHBIX BEKTOPOB ( = 6,39069), BbrunciseM
HOPMAJM30BaHHbIE OLIEHKM BEKTOpa MPUOPUTETa [UIsl KaXJO0ro KpUTEpHUs,
pa3aennuB 3HaYEHHE OLIEHKH COOCTBEHHOI'O BEKTOpA Ha 3Ty cyMMy. s Toro xe
Kputepus "BrenmHocTh" nmeeM:

0,25654 / 6,39069= 0,04014

Pesynbrate 3anocum B Tabu. 11.3.

Tabmuma 11.3 — Pe3ynbrarsl kKoMrnoHeHTa « BHEITHOCTHY

% 3 & - OneHku HopmanuzoBannbie
8| ¥ 6B E g, KOMITOHEHT OLICHKH BEKTOpa
KPUTEPUH E mER| £ 8 COOCTBEHHOTO OpUOPUTETA
| NE z2 |2 BEKTOpA
m ¢ bd
BHenHOCTh 1 11/5(1/5]|1/6|1/6 0,25654 0,04014
SI3bIK 5|1 13|1/3]|1/3 0,71226 0,11145
JenonpousBoactBo | 5 | 3 | 1 |1/2| 2 1,71877 0,26895
Kommbrotep 6 | 3| 2|1 ]2 2,35216 0,36806
Tenedon 6 | 3 |1/2|12]| 1 1,35096 0,21140
Cymma: 6,39069

Paccunraem Lmax (a6 11.4):

Taomuna 11.4 — Kommonent Lmax komronenTa « BHEIITHOCTE

Cymma 1o ctonbram 23,00 | 10,20 | 4,03 | 2,50 | 5,50

Cymma
[Tpou3sBeneHnEe CyMMBI TIO CTOJIOIAM U (Lmax):
HOpPMaJIN30BaHHOW OIICHKU BEKTOpa 0,9233 | 1,1368 | 1,084 | 0,92 | 1,163 5 2268-
MPUOPHUTETA ’

CpaBHMBasg HOpMaJHM30BaHHBIE OICHKM BEKTOpa NPUOPUTETa MOXKHO
clenaTh BBIBOJ, YTO HauOoOJIbllee 3HAUEHHE MPU BBHIOOPE CEKpeTapsi MPUAAeTCs
KpuTepHio "3HaHHe KoMIbroTepa'.

Heo6xoa1Mo npoBepuTh, HACKOIBKO CYKICHHS ObLTH HEMPOTHBOPEUUBBIMU

IIPU  COCTABJIICHMM MaTpULbl MapHbBIX CpaBHEHUM KpurepueB. Jlig 31oro




HEOOXOJMMO  pacCYUTaTh  OTHOIIEHHWE  COTJIACOBAHHOCTH U MHJIEKC
COTJIACOBAHHOCTH JJIsI 3TOW MATPHIIBI.

OC = Uc/ uucno, COOTBETCTBYIOIIEE CIyYaHON COTIAaCOBAHHOCTH MATPHUIIbI
MATOTO TopsAnaka, paBHOTO 1,12. OTHOIIEHWE COTIACOBAHHOCTH JOJHKHO OBITH
MeHble 10.

Hc = (Lmax-n)/(n-1)

Hc = (5,2268-5)/(5-1) = 0,0567

0OC=10,0567/1,12 =5,06%

Benmnunna OC < 10% 3HauuT nepecMaTpuBaTh CBOU CYKIEHUS HET HYK/IbI

3. CTpouM MaTpHily MapHbIX CPAaBHEHMI I aJIbTEPHATUB (IEBYIIEK) IO
KOKJIOMY KPUTEPUIO M PACCUMTHIBAEM ONEHKHU. [ 3TOro cTpouMm MaTpHIlbl
pa3MepHOCTBI0 5X5 (M0 YMCTy albTEPHATHB) W TOMIMMUINEM CTPOKH W CTOJOITBI
HAaMMEHOBAaHUSMU AJIbTEPHATHUB.

J1Jist 3TOro MomapHO CpaBHUBAEM ANbTEPHATUBY U3 CTPOKH C aJIbTEPHATHUBOU
U3 CTOoj0La MO KaXIAOMYy KPUTEPUIO OTIENbHO. 3HAUEHUs U3  IIKaJbl
OTHOCUTENBbHON BaxkHOCcTH (Tabn. 11.1) BmuchiBaeM B sA4elkH, 0Opa3oBaHHBIC
epeceyeHreM COOTBETCTBYIONIEH CTPOKH U CTOJIOIIA.

3aTem omnpenesnsieM OLICHKM KOMIOHEHT COOCTBEHHOTO BEKTOpa JJI KaXKIO0M
MaTpuipl.  [losydrB CcymMMy OIIEHOK COOCTBEHHBIX BEKTOPOB, BBIUUCISIEM
HOPMAJIM30BaHHbIE OLEHKH BEKTOPA MPUOPHUTETA ISl KaKIOW aJIbTEPHATUBBI IO
KaKJIOMY KpPUTEPHUIO.

3aTem I KaXX0W MaTpHIbl PACCUMTHIBAEM OTHOLIEHUE COTJIACOBAHHOCTH
U UHJEKC corjacoBaHHOCTH. Pacuersl mpuBenensl B Tadm. 11.5 — tabm. 11.14.

3.1. Kpumepuii « Bnewtnocmau)

Ta6nuna 11.5
g | o . Ouenkn Hopwmanu3zo-
| 2| 5| 2|8 BaHHbIC
2| Z| &| §| £ | KOMIOHEHT
El Bl S| 5] S 6 OLICHKU
Sladl| ¥ % | coOCTBEHHOTO
8| = BEKTOpA
BEKTOpa
MPUOPUTETA
Onbra 1 |15 5| 6 |1/4 1,084472 0,150519
Enena 4 116 |72 3,200869 0,444264




CseTiiana 1/5|1/6| 1 | 3 |1/5 0,457305 0,063472
[anuua 1/6 |1/711/3| 1 |1/5 0,275507 0,038239
Kanna 4 |12, 5|5 |1 2,186724 0,303506
Cymma 7,204876
Paccuntaem Lmax:
Tabmuma 11.6
Cymma o 9,3667 | 2,0095 | 17,3333 | 22,0000 | 3,6500
CTOJIOLIAM
[IpousBeneHue Cymma
CYMMBI 110 (Lmax)
1,40986 | 0,8927 | 1,10017 | 0,84125 | 1,10779 _
CTOJIOLIAM U 3 5 4 5 7 )
HOPMAaJIM30BaHHO 5,3518
1 OIIEHKH BEKTOpa 3)
IPHOPHUTETA

e = (5,35485-5)/(5-1) = 0,0879

OC =0,0879/1,12 = 7,85%

Bemunna OC < 10% 3HauuT nepecMaTpuBaTh CBOU CYKIEHUS HET HYK/bI

3.2. Kpumepuii «3nHanue a3vlka»

TabOmuma 11.7

o Hopwmanuso-

< < = S S OLleHKH KOMIOIOHEHT BaHHBIC

E E = = E 6

= o 5 5 = cOOCTBEHHOT'O OILICHKH

© | H S| = = BEKTOpA BEKTOpA

MPUOPUTETA
Omnbra 1 9 7 5 3 3,936283 0,509802
Enena 1/9 | 1 | 1/3 | 1/5 | 1/7 0,253538 0,032837
Ceermana | 1/7 | 3 1 |1/3]1/5 0,491119 0,063607
I'anuna /51 5 3 1 | 1/3 1,000000 0,129514
Kanna 1/3 | 7 5 3 1 2,040257 0,264241
Cymma 7,721196
Paccunraem Lmax:
Tabnuna 11.8

Cymma 1o ctosbmam 1,7873 | 25,0302 | 16,3603 | 9,5603 | 4,6729
[IpounsBeneHnEe CyMMBI Cymva
10 CTOJIOLIAM U (Lmax):
HOPMAaJIM30BaHHOM 0,91117| 0,8219 |1,04062 | 1,23819 | 1,2348 5 24665
OLICHKH BEKTOpA ’
MPUOPHUTETA

e = (5,24665-5)/(5-1) = 0,0617




OC =0,0617 /1,12 = 5,51% Benuuuna OC < 10% 3HauuT nepecMaTpuBaTh
CBOMU CYXJICHUS HET HYXKIbI

3.3. Kpumepuii «/lenonpouszeoocmeo»

Tabmuma 11.9
s | o Oenk Hopwmanu3zo-
| s | 5| 2| E BaHHBIE
2| | E| £| E| KOMIOHEHT
= = = OLICHKH
S 9| COOCTBEHHOT'O
C|lH| 2| S| K BEKTOpA
O BEKTOpa
IPUOPUTETA
Omnsra 1|5 (13| 3 |7 2,032079 0,265887
Enena 15| 1 (1/71/4| 4 0,491119 0,064260
CaeTiiana 3|1 711149 3,772049 0,493552
[Nanmuua 1/3| 4 |(1/4| 1 | 5 1,107566 0,144919
JKanna 1/711/411/9|1/5] 1 0,239842 0,031382
Cymma 7,642656
Paccuuraem Lmax:
Tabmuma 11.10
CyMma 1o ctoJioram 47065 (17,2500 | 1,8340 | 8,4500 | 26,0000
[IponsBeneHre CyMMBI Cymma
10 CTOJIOLIAM U (Lmax):
HOPMaJITU30BaHHOU 1,2514 | 1,10849 | 0,9052 | 1,22457 | 0,8159 £ 3055 4
OLICHKU BEKTOpA ’
MIPUOPUTETA

Hc = (5,30554-5)/(5-1) = 0,07639
0OC =0,07639/1,12 = 6,82% Bemmunna OC < 10% 3Ha4uT nmepecMaTpuBaTh

CBOHU CYXIACHUS HCT HYKIbI

3.4. Kpumepuii «3Hanue Komnvomepa»

Tabmuma 11.11

Hopwmanuso-
5 < % s S Ouerxu BaHHELIE
os = KOMIIOHEHT
2 8| 2| E| & OLICHKHU
S 5 o | I = COOCTBEHHOT'O
{3 —~ CKTODA BEKTOpa
BCKTOp MIPUOPUTETA
Omnbra 1 |1/3]1/9|1/7|1/8 0,230790 0,029162
Enena 3 1 (1/7(1/4]1/5 0,464592 0,058705
CBeTtiiana 9 7 1| 5] 4 4,169405 0,526838
I"'anuna 7 4 |1/5| 1 |1/2 1,228660 0,155251
JKanna 8 5 (1/4] 2 1 1,820564 0,230043




‘ Cymma |

| 7,914011

Paccuuraem Lmax:

Tabmuma 11.12

CymMma mo croJioram 28,0303 | 17,3300 | 1,7040 | 8,3929 | 5,8250
IIpounsBenenue cyMMbl Cymna
10 CTOJIOIIAM M (Lmax):
HOPMaJIM30BaHHOM 0,8174 | 1,0174 |0,8977 | 1,3030 | 1,3400 5 3755'
OLICHKHU BEKTOpA ’
MIPUOPUTETA

Hc = (5,3755-5)/(5-1) = 0,0939
OC =0,0939/1,12 = 8,38% Benuunna OC < 10% 3HauuT nnepecMaTprBaTh
CBOU CYKJCHHUS HET HYXIbI

3.5. Kpumepuii « Ymenue oouamucsa no menegpomny»

Taomuma 11.13

sl o Oenk Hopmanu3o-
s | s | 5| | 8 BaHHBIE
3 5 = = = KOMIIOHCHT
=l 2| 8| E| S 5 OLICHKH
S|d| 8|S cOOCTBEHHOI'O BeKTOpa
O BEKTOpa
IPUOPUTETA
Ounsra 1 (1/41/2(1/5]| 3 0,595679 0,084998
Enena 4 1 2 |1/3] 6 1,737605 0,247942
Ceertmmanma | 2 [1/2] 1 |1/4| 5 1,045640 0,149204
[Nanmuna 5 314 1|7 3,353689 0,478543
Kanna /3|16 |1/5|1/7] 1 0,275507 0,039312
Cymma 7,008119
Paccuuraem Lmax:
Taomuma 11.14
CymMa 1o ctonoram 12,3333 | 4,9470 | 7,7000 | 1,9229 | 22,0000
IIpounsBenenue cyMMbl Cymma
10 CTOJIOIAM U (Lmax):
HOPMaJIM30BaHHOM 1,0483 | 1,2266 | 1,1489 | 0,9202 | 0,8649 5 209 '
OIICHKH BEKTOpa ’
IPUOPUTETA

e = (5,209-5)/(5-1) = 0,052




OC =0,052/1,12 = 4,66% Benununna OC < 10% 3Ha4uT nepecMaTpuBaTh CBOU
CYXJICHUS HET HYXIbI

4. PaccuuraeM BEKTOP Ij100aJ1bHbIX IPHOPUTETOB.

[ToncunTbiBaeM 3Hau€HUs TJIO0AJIBHOTO MPHOPHUTETA ISl KaXAOW U3
aIbTEPHATUB KaK CyMMY IIPOM3BEICHUN 3HAYCHMsS BEKTOpAa IPUOPUTETA JUIA
KPUTEpUs. U 3HAYCHUSA BEKTOPA JIOKAJIBHOIO IPUOPUTETA 3TOU aJbTEPHATUBBI B

OTHOIICHHUU JAHHOI'O KpUTCPUA, T.C. IJIA aJIbTCPHATHUBLI Oubra sTo 6YI[6T:

0,040142 * 0,150519 + 0,111453* 0,509802+ 0,268950* 0,265887+
0,368060* 0,029162+ 0,211395* 0,084998 = 0,163073
Pesynbrate 3anocum B Tabu. 11.15.

Tadomuma 11.15

Kputepun
5
4 o
2 | B 2 z
= = 5 o = = ['moGanbHbI
AJbTEpHATHB = = . = = 5 e
bl & % < &= | npuopurer
= Bl
YucsieHHO€e 3HaY€HNE BEKTOPA IPUOPUTETA
0,04014 | 0,11145 | 0,26895 | 0,36806 | 0,21139
2 3 0 0 5
Onira 0,159051 0,5(;980 0,267588 0,0%916 0,088499 0,163073
Erera 0,41:426 0,0?;283 0,06(3)426 0,0?5870 0,24;794 0,112797
Cpernana 0,062347 0,067360 0,4%355 0,5%683 0,11920 0.367827
Camia 0,03;823 0,12951 0,14;491 0,1?-525 0,42854 0.213249
Kamma 0,3%350 0,261424 0,0?5138 0,2?5004 0,0?5931 0,143054

Pe3ynbraThl BeIUMCIEHU MTOKA3aJId, YTO HYXKHO BhIOpaTh CBeTiaHy (CTpoOKa

Ne 3).

KOHWlpOﬂbele 680NpocCyl




1. [IepeunricnuTe OCHOBHBIE ATAllbl METOAA AHAIIN3a UEPAPXHUIM.

2. OnuiurTe MmpoLecc MONnapHOTro CpaBHEHHUsI OOBEKTA MO KaKOMY-THOO
IPU3HAKY.

3. OnuiuTe MKy BoIOOpa IPUOPUTETOB.

4, [IepeuncnuTe OCHOBHBIE CBOMCTBA MAaTPULIBI TONIAPHBIX CPABHEHU.

S. Kak npoucxonut ¢popMupoBaHre BEKTOPa JOKAIbHBIX TPUOPUTETOB?

6. Onumure Npolecc CBEPTKM CBOJHOM  MATPHUIBl  JIOKAJbHBIX
IPUOPUTETOB.

7. Ha ocHoBaHuM 4ero mpoucXoguT BHIOOP ONTHMAJIbHOTO BapuaHTa B

METOJIE aHau3a Uepapxun?

8. Hcnonb3yroTes Jin B METOAE aHAIU3a UEPAPXUK OCHOBHBIE IPUHIIUIIBI
CUHTE3a CIIOKHBIX CHUCTEM.

9. MoOXHO M OTHECTH METOJ AaHallu3a Uepapxuid K MeToAaM
AKCHEPTHBIX OI[EHOK?

10.  OmnumuTe TMpoIece MOJIYYSHHS BEKTOpa rI00adbHbIX TPHOPUTETOB.

IpakTnueckas padora Ne 12 AjropurMm MoaeJIMpOBaHUA
(2 yaca)
Tema 11. Anropurm Moae TMpOBaHUS

[lenv: MONyYUTHh NPAKTUYECKUE HABBIKM AJTOPUTMA MOJEIUPOBAHUS Ha
OCHOBE aHaJIM3a COCTOSHUSA MPOOJIEMOCOAEpKALIEH CUCTEMBbl U €€ OKPYKECHHs, a
TaKkK€ B O(QOPMIIEHUU pe3yJbTaTOB C HCIOIb30BAHUEM HWHCTPYMEHTAIBHBIX
cucrem MS Visio u MS Excel.

3ananue 1 AHAIHM3 COCTOAHMSA CUCTEMbI M CpeAbl

Memoouxa evinonnenus

1. BeiGepute MHOrOGaKTOpHYIO MNpOOJIEMYy, BO3HHUKIIYI0 B CJIOXKHOU
cucreme. [Ipumepsl npobdiem:

- HU3Kas 3QPEKTUBHOCTD JIEATEIHHOCTH MPOU3BOICTBEHHON CHCTEMBI

(KOHKpETHOUW KOMIaHUH, MPEIIPUITHS);

- HU3Kas 3P PeKTUBHOCTH OM3HEC-TIpoIiecca (MPOU3BOJACTBA MPOIYKLIUH,

OKa3aHUsl YCIYTH, OOCIY>KMBAaHUSA KIMEHTA, MOCTABKM KOMIUIEKTYIOIIMX,
peanu3aluuy NpoyKUHUH, JOTUCTUKH U T.1.);

- HEJIOCTATOYHBIM YpOBEHb Pa3BUTHUS HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX

TEXHOJIOTHU (B KOHKPETHOW OpraHU3allm);



- HEIOCTaTOYHBIN YPOBEHb PA3BUTHUS ONPEACICHHON Cephl NeATETLHOCTH B
pernone (cdepbl 3aHITOCTH, TPAHCIIOPTHOM CHUCTEMBI, JSHEPIeTHKH, TYpU3Ma,
neMorpaduu U T.1.);

- Hamuyue yrpo3 0Oe30macHOCTH (PKOJOTHYECKOM, DHEPreTHUECKOM,
0OIIIECTBEHHOM).

2. Cobepure wuH(bOpMaALIUIO, HEOOXOAUMYIO JJIA aHaldu3a COCTOSHHS
po6sieMocoIepKalIel CHCTEMBI:

- 00 OKpY>KEHUH CUCTEMBI, O CBSI3SIX CUCTEMBI U CPE/IbI;

- 0 TpeOOBaHUAX K CUCTEME CO CTOPOHBI BCEX 3aMHTEPECOBAHHBIX JIUII;

- 00 aHAJIOTMYHBIX cUCTEeMax (Hampumep, 00 aHAJOTUYHBIX MPOIIECCax y

KOHKYPEHTOB UJIM COCTOSIHUU UCCIEyeMOi cephl B APYTUX PETUOHAX);

- 00 W3MEHEHUW COCTOSIHUS HCCIEAYEeMON CHCTEMBl 3a TIPOIIEAIINE
NEePHUO/Ibl BpEMEHH (HarpuMep, 3a HECKOIbKO MPEIbLAYIIUX JIET).

Nudopmaruio MOXKHO TIOYEPNHYTh W3 JUTEPATypHBIX HCTOUYHHKOB,
nyOnukanuii B VHTEepHETe, 3aKOHOMATENHHBIX, HOPMATHBHO-TIPABOBBIX aKTOB,
3HAHUU U OMBITA KOJUIET U 3HAKOMBIX.

3. IloctpoiiTe quarpaMmmMy B3aUMOCBSI3U CUCTEMBI C OKPYKarOIIeH Cpeaoid.

Beimenure  moACHCTEMBI  OKpyXaromied  cpeasl  Jyuisi  BhIOpaHHOMU
po0IeMocoepKaIEl CUCTEMBI. DTO MOTYT OBITh KaK MOJACUCTEMbI MaKPOCPEIbI,
T.€. (haKTOpBI OOIIECTBEHHOMN KU3HU, OKA3BIBAIOIINE BIMSHUE HA CUCTEMY, TaK U
MOJACUCTEMBbl MHUKPOCPE/bI, T.€. OpraHU3allud U JIIOJIU, HEMOCPEJACTBEHHO WU
OTNIOCPE/IOBAHHO CBSI3aHHBIE C cUCTeMOW. MoxeTe HMCHOoJIb30BaTh CTAHAAPTHbBIC
OCHOBAHHSI ICKOMITO3HIIUU:

- «lloxcucTeMbl Makpocpelbl» — TEXHOJOTHYECKOe, 3KOHOMHUYECKOE,
reorpaduyeckoe, COUaTbLHO-KYJIbTYPHOE, TTOJIUTUKO-TTPABOBOE OKPYKEHUE;

- «llogcucremMbl  MHKpOCPEABD»  —  BBILIECTOSIIIME  OpraHU3alUU,
MOABEIOMCTBEHHBIE ~ OpPraHU3allMU,  IOCTABIIMKH, IApPTHEPHI,  KJIMEHTHI,
KOHKYPEHTBI.

[Ipy BbIIEICHHM TOACUCTEM JlaBaliTe KakK MOXXHO 0oJjiee KOHKPETHBIC

HAaWMMCHOBAHUS. HaHpI/IMep, IIpu BBIACICHHUU IIOACHUCTCM MHUKPOCPCABI MOZKHO



yKa3aTh KOHKPETHBIC OPTaHU3AIMU-TIOCTABIINKY, BBIIECTOSIINE OPTaHbl, TPYIIIIBI
NOTpeOUTENEH.

Omnpenennure B3aUMOCBSI3U MOJACUCTEM — HH(OPMAIIMOHHBIE, MaTepUaIbHbIE,
(bVHAHCOBEIE, SHEPTETHUECCKUE TTOTOKH.

J1J1s TOCTPOCHHUSI TUarpaMMBbI CBSI3U CUCTEMEBI CO cpenioit B MS Visio MoxkeTte
Bocmojib3oBaThes Tpadaperom Basic Flowchart Shapes. [lns oroGpaxkeHus
npobiieMocoepKaiel CUCTeMbl M TMOACHCTEM Cpelbl MOXHO HCIOJIb30BATh
¢urypy Process, mis csa3u mnoacucrem - Dynamic Connector. Kaxmoit cBszu
naiiTe  HaMMEHOBaHWE, yKasbIBalollee, UTO KOHKPETHO Tepenaercs B
COOTBETCTBYIOIIEM ITOTOKE.

JlaiiTe onmucaHue OTIAEIBHBIX O0OBEKTOB AMArpaMMbl (TIpoOIeMOCoIepIKaIIe
CUCTEMBI, TIOJICHCTEM CpEbl, CBSA3CH MEXTy mojcuTcemMamu). [[is 3Toro MoxHO
UCIIOJB30BaTh purypy Annotation.

[Ipumep nmarpaMmbl B3aWMMOCBSI3U CHUCTEMBI C OKPYXAIOLIEH Cpelou

npuBeieH Ha puc. 12.1.
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Pucynok 12.1 — /IlnarpaMmma B3aMOCBSI3U CUCTEMBI U CPEJIbI
4. Ananu3 TpeGOBaHMI aKTOPOB.
Onpenenure, KTO SABISETCA OCHOBHBIMM 3aHMHTEPECOBAHHBIMU CTOPOHAMU
(axTOpamm, cTeHKxojaepaMu), MpUYACTHBIMU K pemiaemoi mpodieme. K Hum
MOTYT OTHOCUTBCSI CYOBEKTBI, BXOJIAIIME KAK B MPOOJIEMOCOIEPKAILYI0 CUCTEMY,

TaKk M BO BHEIIHIOIO cpelny. Hampumep, I8 NPOU3BOACTBEHHONW CHUCTEMBI 3TO



MOTYT OBITh TOTPEOUTENH MPOIYKIIMH, MOCTABUIMKH, BBIIIECTOSINNE OPraHbl,
PYKOBOJCTBO KOMITAHUH, UCTIOJTHUTEIHN, COOCTBEHHUKH; JIJISl ONIpeiesieHHON chephl
pernoHa — HaceJeHHE PEerMOHa, OpPTraHbl rOCYIAapCTBEHHOTO0 M MYHHIIMIIAIBHOTO
yIpaBiICHUS U T.J.

Cdhopmynupyiite KpuTepud, MO KOTOPHIM aKTOPbl JOJKHBI OLIEHUTH
YPOBEHb CHCTEMBI B CpPaBHEHMU C «ujeaqom». KpuTepuu OLEHKH A pa3HbIX
IpyHn akTOpOB MOTYT ObITh pa3HbIMU. Hampumep, mosjp3oBaTeNd OLIEHUBAIOT
pe3yabTaT NEATENbHOCTH CHUCTEMBbl M YJOOCTBO B3aUMOJCHCTBUS C CHCTEMOW,
COOCTBEHHUKH — (DUHAHCOBBIA pE3yJbTaT, PYKOBOAUTENN — 3((HEKTUBHOCTS,
UCIIOJTHUTENIN — YyclIoBUS paboThl. [lnsg Kaxaoro Kpurepus HEOOXOIUMO
BbIpaboTaTh cucteMy oreHuBaHus. OIIGHKH MOTYT OBITh TMPEACTaBICHBI B

" "

Het", "mioxo", "xopomo", "ycrpauaer",

"He

auHreuctuueckomM Buze ("ma",
yctpauBaet") win B Buae OamnoB (mo 5-, 10- 100-6amibHOi mikane). Ilpudewm,
JMHTBUCTUYECKUM 3HAUYCHUSIM MOKET OBITh COIMOCTAaBJIEHBI OMpPEIESICHHbIE OAIbI
U1t ynoOcTBa 00paboTKH PE3ynbTaTOB OIPoca.

[Ipuaymaiite, kakue MOTYT OBITh pe3yJIbTaThl ONPOCa aKTOPOB. Pe3ynbTaThl
npeacTaBbTe B Buje Tabmuiel (puc.12.2). Tabnuiry MOKHO CO3/1aTh C MOMOIIIBIO

anemeHnToB Tpadapera Charting Shapes, rakux kak Feature comparison wim Grid.

Hpyroii nyTs — BcTaBuTh Tabuiy MS Excel.
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Pucynox 12.2 — Tabnuma pe3yabTaToB

HeoOxogumo  oOpabGoTaTh  pe3ylnbTaThl  Ompoca  JJIS  BBISBICHHS
000011eHHOT0 MHEHUs. Eciii olieHKH TpeicTaBIeHbl B 0alljiaX, MOKHO MPUMEHUTD
METOJ aJJIMTUBHON CBEPTKH, UCIOJIB3Ysl B KauyeCTBE BECOBBIX KOA(P(HUIIMECHTOB
JIOJTI0 OMPOIIEHHBIX, IABIIMX COOTBETCTBYIOIIYIO OLICHKY. Hanpumep, Ha puc.12.2
BUJIHO, YTO JOJI ONMPOUIEHHBIX KJIMEHTOB, AaBIIUX OleHKY 5 — 0.05, oueHky 4 —
0.1,3-0.4,2-0.35,1-0.1. O0o061mennas onenka: 5*0.05 +4* 0.1 +

3*04 +2*0.35 + 1*0.1 = 2.65. O0001IEHHBIE OLIEHKA MOKHO TIOMECTUTH B
TaONHITy B OTACIBHON KOJIOHKE.

[To pesynapTaTaM aHanmm3a TpeOOBAaHUN aKTOPOB CICIAMTE BBIBOABI O
HaJIMYUU TIPOOIIeM.

MOXHO TIPOpPaHKUPOBATh MPOOJIEMBI MO BaKHOCTU. BBIBOJBI MOTYT OBITH
OTpaKeHbI B TabOJHIIE (B OTJETLHON KOJIOHKE) UJIU MOMEIIIEHBI B TEKCTOBBIN OJIOK.

CpaBHHTENBHBIN aHAIHN3 C AHAJIOTUIHBIMUA CUCTEMAaMH.

BriGepuTe HECKOJIBKO CHCTEM, aHAJIOTUYHBIX HCCIIETyeMOM, KOTOPhIE OyIyT
ABJIATHCA 0a30M JJIsI OIEHKH YPOBHS HCCIeAyeMou cuctembl. Hampumep, mis
OIICHKM YPOBHS KOMIIAHMHM OCYIIECTBIISICTCS CpaBHEHUE IIOKa3aTelel ee

ACATCIIBHOCTU C IMOKA3aTCIIIMU JPYTIUX (I)I/IpM-HI/I,Z[CPOB, HUMCHOIINUX aHAJIOTHYHBIC



npouecchl. Ilpu oleHke YpOBHS pa3BUTHUS ONpPEIEICHHON cQepbl peruoHa
CPaBHUBAIOTCSl €€ MOKa3aTeau C MOKa3aTelasiIMU B JAPYIMX PEruoHax, B JAPYTHX
CTpaHax, a TaK’Ke CO CPEAHUMU 3HAYEHUSIMU T10 CTPaHE, C MUPOBBIM YPOBHEM.

JUiss  cpaBHEHMsI JKENaTelIbHO HCIIONb30BaTh yJAEJIbHbIE IOKAa3aTelu,
Harmpumep, 3aTparbl Ha 1 py0. oObeMa OTrpyKEHHOW MPOAYKIIMH, MOTpeOJIeHHne
HEpropecypcoB HacesnenreM Ha 1 yen. u 1.1. [lomumo nokazareneit ¢ 00bEKTUBHO
U3MEPSIEMbIMU 3HAYEHUSMU, MOTYT MCIOJIb30BAThCS M KAUECTBEHHBIE MapamMeTphl.
B stoM cnydae, ux 3HaueHus (Hampumep, B Oajiax) ONmpenessitoTCs SKCIEpTaMH.
Br1 camu Tak:ke MOKETE BBICTYNHUTh IKCIIEPTOM.

JlaHHBIC 1711 CPAaBHUTEIILHOTO aHAJIN3a MPEACTABISIIOTCS B BHUJIC TAOJUIIBI U
B BHUJE THCTOrpamMMbl (CTOJOMKOBOM auarpamMmbl JaHHbIX). [Ipumep cosnanus

ructorpamm ¢ nomomsio MS Excel nmpusenen Ha puc. 12.3.
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Pucynok 12.3 — CpaBHeHuE ¢ aHaJIOraMu

5. PetpocniekTBHBIN aHANIU3.

3amaya peTPOCIEKTUBHOTO aHAIN3a — BBISBUTH, KaK U3MEHSIOTCSI 3HAUYCHUS
nokaszareyied JIeSITEJIbHOCTH CHUCTEMbl C TEUEHHEM BPEMEHM, OIpeeIuTh
TEHIECHIIUA U3MEHEHUSL.

HeoOxonumo BeIIEIUTH TIOKa3aTedd (OT OJHOTO JIO TpeX), JAUHAMUKY
KOTOpPBIX BBl XO0THTE MpoaHAIM3UPOBATH. DTO MOTYT OBITH T€ K€ MOKa3aTeH,
KOTOpPBbIE HCIOJB30BAINCH TMPU CPAaBHEHUH C aHAJIOramMu (OJHAKO IOKa3aTelu
00s13aTeJIbHO JIOJIKHBI OBITh KOJIMYECTBEHHBIMU). HE00X01MMO TakKe OnpeaeanuTh
MPEAIIECTBYIONINE TTEPUOIBI BpEMEHHU (JUTUTEILHOCTh BPEMEHHBIX TTPOMEKYTKOB U

UX KOJIMYECTBO), KOTOpble OyIyT aHamu3upoBaTbca. Hampumep, MOXKHO



MIPOAHAIIM3UPOBATh €XKETOJHBICE O0BEMBbI TPOJAXK 3a TOCIEAHUE MATHh JIET WIA
eKeMeCSYHbIe OOBEMBI 3a TPOIISAIIMA TOJ WM EXKEHeIeIbHbIe 00bEeMBI 3a
MPEABIAYIINNA KBapTall.

3HaueHHs TOKa3aTelel ACSTEIBbHOCTH CHUCTEMBI 3a BBIOPAHHBIE TEPHOIBI
HY)KHO TMPEACTaBUTh B BUJE TAOJHUIBI. 3aTeM JJisi KaXJO0ro MOKa3aTelsl CTPOUTCA
rpaduK U3MEHEHUs €ro 3HAYEHUH U BBIJCISIETCS TPEHI. U BpeMeHH. J{Jisl Kak10ro
nmokasatelyis co3gaite rpadux. Beimenute TpeHI ¢ MOMOIIBI0 KOMaHIbI MEHIO
Maket — AHanu3 — JIUHUA TPEH/A.

Jns KaxkIoro U3 MOCTPOEHHBIX TPEHJIOB HYXHO ONPEAECIUTH €ro THIL.
[Ipumepsl TUTIOB TpEeHAOB: Bo3pacTaromias (yObIBaroIIasl) HAKJIOHHAS TpsMasi;
TOpPU30HTAJIbHAS MpsiMasi; SKCIIOHEHIMalIbHAasl Bo3pacTraromias KpuBasg u T.a. Ha
OCHOBE BBISBJICHHBIX TUIIOB TPEHJOB HY>XHO CJI€JIaTh BBIBOABI O HETATHUBHBIX U
MO3UTUBHBIX TEHJICHUUSX. BBIBOABI MOTYyT OBITh OTpakeHbl B Tabiuie (B
OT/ICJIbHOM KOJIOHKE) WJIM TIOMEIICHBI B TEKCTOBBIN OJIOK.

6. [TonBeneHnEe UTOTOB aHAIH3A.

B 3akiioueHue  HYXKHO COCTaBUTh  CBOJHBIM  CIHCOK  MpoOJeM,
COCTaBJISIIOIINX MpoOiaeMaTuky. Bee mpobieMbl, BRISIBICHHBIC HA OCHOBE aHAIM3a
TpeOOBAaHUM aKTOPOB, CPABHUTEIILHOTO aHAJIU3a C aHaJoTaMH, PETPOCIEKTUBHOIO
aHajau3a, HEOOXOAMMO CBECTU B €IMHBIN CIUCOK.

JlononHuTtenbHO MoxkeTe npuBectd SWOT-Marpuily, B KOTOPOH OTpaKeHbI
cnabble U CHJIbHBIE CTOPOHBI MCCIIEIYEMOW CHUCTEMbI, a TaKKe€ BO3MOXXHOCTH U
yrpo3bl. CunbHble W cjabbleé CTOPOHBI CHUCTEMBI OINPENEISIIOTCS Ha OCHOBE
CPaBHUTEJIHHOTO aHaIM3a, a Tak)Ke Ha OCHOBE aHajan3a TpeOOBaHUN AaKTOPOB.
B03MOXXHOCTH M Yyrpo3bl ONIPEAECTSAIOTCS HA OCHOBE aHAIM3a OKPYKAIOIIEH CPEbI.
Xopomuii cmocod BBHISBIEHUS BO3MOXKHOCTEH - W3YYEHUE aHAJIOTOB, MMEIOIIUX
JYYIIUE TTOKA3aTeNU. YTPO3bl MOTYT BBISIBIISITECS 1 HA OCHOBE PETPOCIIEKTUBHOTO
aHanu3a. Hanpumep, Ha OCHOBE BBISIBICHHOTO TPEHIa MOYKHO CJI€JIaTh MPOTHO3, U

€CJIM MPOTHO3 MOKA3bIBACT YXY/IIIIEHUE, TO (PUKCUpyeTCs yrpo3a.



Hst cozpanuss SWOT-matpuiiel B Visio UMeeTCsl ClIeUabHBIN 3JIEMEHT -
SWOT B tpadapere mis cxem MapkeTuHra.COXpaHHTE NPOEKT C IOMOIIBIO
komauael MmeHro File — Save.

3ananmne 2 CTPYKTYPHBI aHAJIU3 CHCTEMBbI

Memoouka evinonnenus

1. lexoMIio3u1iust 1eITeIbHOCTH CUCTEMBI.

JlekoMrno3upyiTe  JAESITeNbHOCTh  BBIOPAHHOW  CHCTEMBI,  HCIIOJIb3YS
CTaHJapTHHIE OCHOBAHMSI IEKOMITO3UIIUU:

- «Bu1bI KOHEYHBIX MPOAYKTOBY — MPOIECCHI MPOU3BOICTBA PA3TUIHBIX

IIPOJYKTOB (OKa3aHMsI pa3IMYHbIX BUJIOB YCIIYT);

- «Ku3HeHHBI [MKJI OCHOBHOW  JIEATENHOCTH» —  MApKETHHT,
IPOEKTUPOBAaHUE U pa3paboTKa MPOaYyKTa, MaTePHAIbHO-TEXHIUUECKOE CHa0KEeHHE
(3aKyInKH); TPOU3BOJACTBO MNPOAYKTa (TPENOCTaBICHUE YCIYyIH); yIMaKoOBKa U
XpaHEeHHEe MPOAYKTA; TPAHCIIOPTUPOBKA U PeaTH3al.

- «Bugsl  obecmeumBaromieit  ACATENBHOCTH» —  OOCITYXKHUBaHHE
obopynoBaHus, OOCITY)KHBaHWE 37aHUN, UHPOPMAIMOHHOE oOOecIeUYeHue;
yIpaBiIeHUE TEPCOHAIIOM, OXpaHa Tpylda U TexHuka Oe3zomacHoctH, PR-
NeSATEIbHOCTD, (PUHAHCOBAS AESITEIILHOCTD, OPUANUECKOE 0OECIICUeHHE.

- «TexHonormueckue OdTamb» — OTIAEIbHBIE ATalbl OCHOBHBIX WM
o0ecrneynBaroMX MPOIECCOB, IPETYCMOTPEHHbIE TEXHOJIOTUEH.

Mo>XHO MCHOJB30BaTh U HECTaHJAPTHBIE OCHOBaHUs Aexomno3uuuu (Ol]),
peIHa3HAYCHHBIC 1T KOHKPETHOW cucTeMbl. Hampumep, s CHCTEMBI
NOTpeOJICHUST SHEPrOpPeCcypCcoOB B PErMOHE MOXHO HCmojib30BaTh OJ] mo Bumam
SHEPropecypcoB (NMEKTPOIHEPTHUsI, TeIIOBas 3Heprus, TominBo) u OJ] mo chepam
noTpeOaeHus (MPOMBIIIIEHHOCTh, TPAHCIIOPT, KUJIHIIHBINA CEKTOD).

YtoOpl TOCTPOUTH HEpPAPXUIO MOACUCTEM B ViSiO, OTKpOHTE MPOEKT,
CO3JJaHHBIM Ha MpeaplayIiel padoTe, U BCTaBbTE HOBYIO CTPAHUILy C MOMOUIBIO
KoMmaH1bl MeHIo Insert — New Page, 1100 co3naiiTe HOBBIM POEKT.

3arpysute Tpadapet Blocks (6moku) nnu Basic Flowchart (ocHoBHast 6J10k-

cxema). [nst oToOpaxkeHust MOJACUCTEM MOXKHO HMCTIONb30BaTh (purypy Box. Csizu



MEXKy POJUTENIBCKON U JOYEPHUMH NOJACUCTEMAMH MOKHO PUCOBAThH C IOMOILBIO
anemeHTa Multi-tree square. J[Jis 3TOro moMecTUTE NAaHHBIA DJIEMEHT Ha JIUCT,
COEIMHUTE KOHELl, KOTOPBI HE MMEET Pa3BETBICHUA (C 3€JIEHBIM MapKepoM), C
POIUTENBCKON MOJACUCTEMON, PA3BEPHUTE DIIEMEHT, IOTSAHYB 3a 3€JICHBIA MapKep,
OT KOTOPOTO HAYMHAETCS BETBJIICHUE, COCIUHUTE JKEIThIE MApKEpPhl ¢ JOYEPHUMHU
noJicucTeMaM (MOXHO HCIIONb30BaTh JKENTHIH MapKep, HAXOMASALIUICS BBIIIE

BeTBJIcHU) (prc.12.4).

Arypel x|l ||||if'ﬁ| T [ﬁullmlumll ilulﬁn SNTRE e TSR b R ||1|§ﬁ|n Luy |I||||||]'|W\ wluiln J?ﬁlmlu R s IR A
oWCK uryp: o Mpogeikerre
5pazey noweka v NPOrPaAMHONG
~ npoaykTa [1: HIHEHHGIA UMKN
Durype! MpocT ol Bnok-oees! ;
7 |
- Fyraman
:) Do D anepawm [ |
— Mapane.. Mocr:
:} Mearore,. == 2HKa
MpuHaTes 32Ka33 ':mmﬂ”a;o::: NPOrPaAMHOD
oy Messsn Owomaman - o 15
was = qunps : PoAy
) Comawm ) Canaa ;-/l_,‘@emomrmme aTank
TR BEYTYR 40 l ..... A T PR S R | . R = S T P i TS J_
£ ewrypal = Nanec
(7 Crecomw | aeTonog,. Quetka PhopMipoBaHue
A . KOHEYDEHTOCNO- AHBMMEpLIHKA CTpaTenM
:Sj: ﬂnnnw\;.l.l.' Kpraan coGHOCTY MpoayKTa NPOABHIKEHHA
- ﬁs:::a '{___ T | /”_@'emmrmme arank
AOKH
P — CerMeHTMpoaBHHe AHanuz MNoauipormrposa-
= e Phiika 1 BOIMOMHOCTSR 3 I HUE NPOTEAMMHONG
= hooRE NoNE30BaTENen W YIpos NPOLYKTE
PMIYDE! CXEMBI NDHHMHHO-CAEAL. ..
bUrype! Cxemel ayanTa e v
JueHapys! BoinonteriA LML W 4 » M| Page-l | Page-2 sPage3 . Page .| < X

Pucynok 12.4 — [Ipumep nuarpammel
2. BelieneHue CTpyKTYpHBIX 3JIEMEHTOB IIOJICUCTEM.
Jlnsg xaxmoih m3 moicucTteM (I OCHOBHBIX ITOJACHCTEM) HEOOXOJIUMO
BBIJIEJIUTh CTPYKTYPHBIE 3JIEMEHTHI:
— IpEeIMEThI JEATEIBHOCTH — 3JIEMEHTHI, MOJBEPrarolrecs: 00padOTKe,BXO b
(cbIpbe, MaTepUaIIbl, KOMIUIEKTYIOIINE, 3as1BKA, BXOJAHBIEC JAHHBIE);
— KOHEYHbIE TPOJAYKTHl — pe3yJbTaT NpeoOpa3oBaHusA, BbIXOAbI (IPOIYKT,
ycliyra, pe3yiabTaThl 00paOOTKU JaHHBIX);
— HWCIIOJIHUTENIM — OJJIEMEHTHI, OCYIIECTBISIOLIME MpeoOpa3oBaHue (JII0O1H,
BBITMOJIHSIOUINE JEATEIbHOCTD, IOAPA3ICICHUs, OPraHU3alIH );
— CpEeICTBa AeATEIbHOCTH — AJIEMEHTBI, UCIIOJIb3yeMbI€ B Mpo1ecce 00padoTKU
(MHCTpYMEHTBI, CTAaHKH, MAILIMHBI, CPEJICTBA CBS3H, TOMEIICHHUS );
— perjaMeHT JIeATeIbHOCTH — HH(OpMaLKs, KaK MPOUCXOIUT IpeoOpa3oBaHue

(TU1aH, TPOEKT, UHCTPYKITUSA).



OnucaHuie MOJCUCTEM B BUJIE CITUCKA JICMEHTOB JIYYIlIe BCETO MPEICTABUTh
B BHJe TaOmuiel. Mactepa TaOymir XpaHsatcs B Tpadapere Charting Shapes

(durypsr Feature comparison niau Grid). Moo BcTaBuTh Tabimiyy MS Excel.
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Pucynok 12.5 — Onucanue nojacucrem

3. IlocTpoeHue quarpaMM B3aUMOCBSI3U TOJICUCTEM.

JIJist HAarsAHOCTH MOJEINH JIy4lIe OTOOPaXKaTh CBSI3U MEXIY MOACUCTEMaMH,
MOJYYEHHBIMH B PE3yJbTaTe JAEKOMIO3UIIUM OJHOM MATEPUHCKON CHUCTEMBI
(moocucreMbl), Ha oOTAeNbHOM auarpamMme. (CHadana CTPOUTCSA AUarpaMmy
B3aMMOJICUCTBUS TIOJICUCTEM BTOPOTO YPOBHSI.

JIist mocTpoeHus AuarpaMMbl MOXKHO HCIIOJB30BaTh Tpadapersl Blocks,
Basic Flowchart. M300pakenue MmoaCUCTEMbl MOXKET COCTOSITh M3 HECKOJBKHX
OPSIMOYTOJIBHUKOB,  OOBEJAMHEHHBIX B  OJWH  OJIOK, COOTBETCTBYIOIIMX
HAaWMEHOBAHUIO TIOJICUCTEMBI ((PYHKIIMN) U OTAEIBHBIM CTPYKTYPHBIM 3JIEMEHTaM
(CH - cpencrBam nestenbHocTH, W - wucnomnurtensm, PJ[ - perimameHty
JEATEeIIbHOCTH). MOXHO OIyCTUTh HEKOTOPbIE CTPYKTYPHBIE 3JE€MEHThL. BXObI
(mpeaMeThl JesATeTbHOCTH) M BBIXOJBI (KOHEUYHBIE MPOIYKTHI) OTOOpaKarOTCs
yepe3 CBsI3U C JAPYrMMHU MOACUCTEMaMU MU cO cpenoil. CBsizu Jydlle BCEro
co3maBath ¢ moMomibio diemeHTa Dynamic Connector. OOsi3aTenbHO maiiTe
HAMMEHOBAaHUS JHUHUAM CBsi3U. 71 OTOOpa)K€HHsS BHELIHEr0 AakTopa MOXKHO
ucrnoas3oBaTh Gpurypy "Aktor (Axrep)" u3z tpadapera Use case UML (Cuenapuii
BoInosiHeHus UML).

I[J'IH Ka)K,Z[OI\/'I MNOoACHUCTEMBI BTOPOI'0 YPOBHS MOKHO CO3aTb OTACIbHYIO



auarpaMMy B3aMMOCBsI3ed ee modepHux mojcucteM. Co3maite XOTs Obl
OJIHYy JuarpaMMmy JUisli TOJICUCTEM TpPEThEro YypoBHA. MoxkeTe co31aTh U
JarpaMMBbl JUIsl Y4ETBEPTOTO YPOBHS.

3ananue 3 AHAIM3 NPUYMH BO3HUKHOBEHHS MPo0.ieM

Memoouka evinonnenus

1. Coop unpopmaiuy o IpuIMHAX pelIaeMon MPoOIEMBI.

Cobepute nnpopmaruio (Ha OCHOBE TTOMCKA B CTATUCTUYECKUX COOPHHKAX,
B JINTEPATYPHBIX UCTOYHUKAaX U MHTEpHETE, Ompoca SKCIEPTOB, & TAKKE APYTHX
JIUI], TPUYACTHBIX K aHAIM3UPYEMOUH CHUCTEME), HEOOXOAMMYIO ISl TIPOBEICHUS
MPUYMHHOTO aHAJINA3a!

- IEPEUCHb MPUYHUH HEYJIOBJICTBOPUTEIIBHOTO COCTOSIHUSI CHCTEMBI;

- IPUYMHHO-CIICACTBEHHBIC CBSI3U MEXKTY (PaKTOpaMH, SBISTFOITUMUCS

MIPUYMHAMH HEYIOBJIETBOPUTEIIBHOTO COCTOSIHUSL CUCTEMBI.

2. IlocTpoeHue nuarpaMmbl «pBIOUI CKEET».

OTkpoiiTe TPOEKT, CO3JaHHBIA Ha MPEBIAYIIeH JabopaTopHOl paboTe, u
BCTaBbTE HOBYIO CTpaHUIly. BeiOepute 0HY U3 OCHOBHBIX MPOOJIEM, BBISIBICHHBIX
B XOJI€ aHAJIN3a CPE/Ibl U CUCTEMBI B LIEJIOM WJIM aHAJIM3a COCTOSIHUS MTOJCUCTEM.

Jlnst BeIOpaHHOM TIPOOJIeMbl BhIACIUTE (DAKTOPHI, BIUSIONIME HA MPOOJIEMY
(kaTeropuu BO3MOXKHBIX TPUYHMH €€ BOSHUKHOBEHUs). [[puMephl kateropuii:

— U1l OpOU3BOJCTBEHHBIX MPOILIECCOB:

— UCIIOJHUTENM (TEPCOHA);

— MallMHbl U 000pyI0BaHUE;

— Marepualibl, ChIPbE;

— UCIIOJb3YEMbIE METO/IbI U TEXHOJIOTHUH;
— OKpy’Karolas cpefa;

— YIpaBJICHUE U T.A.

Ucnonb3yercs, kak npaBuio, oT Tpex 110 miaTu (akrtopos. [lo kaxaomy u3
bakTopoB cPopMyIHpyHTE NPUYUHBI, OOYCIOBHBIIHE IOSBICHUE BHIOPAHHOMN
npoOiemsl. [IpencTtaBbTe NPUYUHBI B BUJIE JUArPaMMbl «pbIOui ckenety». [l ee

cozmanusi B Visio umeercs crermanbHbil Tpadaper Cause and Effect Diagram



Shapes. OH comepkuT Bce PUTYPHI, HEOOXOAUMBIC IS TIOCTPOCHUSI THATPAMMBI:
Effect (mpo6nema), Category (kaTeropuu yisi PUCOBaHUS KaK CBEpPXY OT OCHU
npobsieMbl, Tak W CHM3Y), Primary cause, Secondary cause (mepBUYHBIE U

BTOPUYHBIC TIPUYUHBI, H300pakaeMble pa3IU4YHbIMU crioco0amu) (puc.12.6).
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Pucynok 12.6 — [Ipumep nuarpammel

3. ITocTpoeHue nepeBa NpUYIKH.

JlepeBo TMpHUYMH CTPOUTCA CBepXy BHHU3. [l OCHOBHOH mpoOIemMbl
BBIJIBUTAIOTCS "TIOANPOOIEMBI", SIBISIOIIMECS TMPUYMHAMH €€ TosiBieHus. Jlis
KXJIOM M3 HUX Takxke (OpMYyJIHPYIOTCS "MOANPOOIeMbl" U Tak JI0 TeX MOp, MOKa
He OyAyT TOCTUTHYTHI KOPEHHBIEC TPUYMHBI.

JlepeBo TpUUYMH TO3BOJIsIET OOBEAMHUTH B €IUHYI0 CHUCTEMY BCE
NOJlyYeHHBIE paHee (Ha NPeapIIyluX JabopaTOpHbIX paboTax) pe3yJbTaThl
aHaau3a.

Pexomennyetcs cienyroias CTpykTypa JepeBa NpUuyuH.

Ha BepxHem ypoBHe GopMynupyeTcsi OCHOBHas (ryobanbHas) mpobiieMa, Ha
BTOPOM YPOBHE — OCHOBHBIE ITPOOJIEMBI, BBISIBIICHHBIE B XOJI€ aHAJIN3a COCTOSHUSA
CUCTeMBbl U cpeabl (TpU BBIMTOJHEHUHU JabopaTtopHoil padoTel Nel), Ha TpeTbeM
ypOBHE — TMpoOJeMbl, MOJIYYEHHBbIE B XOJI€ CTPYKTYpHOro aHamuza (mpu
BBINIOJIHEHUU JTAOopaTOpHOM paboThl Ne2), Ha CIEAYIOLIMX YPOBHAX - MPOOJIEMBI,
BBIIBUHYThI€ TpPU MOCTPOCHUM JHUarpaMM «pbIOMil cKeneT» (CBA3aHHBIE C

OCHOBHBIMHU (PaKTOpaMu — JIIOAbMU, METOJIAMU, 000PYIOBAHUEM, ...).



[Tpu 3TOM B JIepeBO MOTYT BKJIIOYATHCS U HE BBISBICHHBIE paHee MPOOIEMBI.
JlepeBo He 00s3aTeNbHO JOJDKHO MUMETh BHUJ CTPOTOMl HepapXuu, T.K. pa3HbIe

po0IeMbl MOTYT UMETH OJIHY U TY Ke anqHHy
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Pucynok 12.7 — JlepeBo nipuyuuH

JIJist BBISIBJICHUS! IPUYUH BO3HUKHOBEHHS TOW WJIM MHOW MPOOIEMbI MOYKHO
IIPOBECTH MO3TOBYIO aTaky. Bo3M0OXXHO, BaM MPUACTCS BEPHYTHCS K CTPYKTYPHOMY
aHaNMM3y M TMPOBECTU €ILIE pa3 aHAIM3 COCTOSHMM MOJCUCTEM, HPU 3TOM HE
00s13aTeIHHO WCIIOJIB30BaTh KOJTMYCCTBCHHBIC MOKa3aTelIH, MOKHO
MIPOAHAIM3UPOBATh HEJAOCTATKM Ha Ka4eCTBEHHOM ypoBHe. [Ipuuem npuunHa
po0IeMbl MOKET ObITh B OTCYTCTBHM HEKOTOPBIX (DYHKIIMOHAJIBHBIX MOJCUCTEM
WK B HeA((HEKTUBHOM UX B3aUMOJICHCTBUH.

4. OneHka Ba)KHOCTU KOPEHHBIX TPUYMH.

CocTraBbTe CIIMCOK KOPEHHBIX IMPUYWH, BBISIBICHHBIX HAa MPEIBIAYIIEM IIare.
OrneHuTe BaXKHOCTh MIPUYHH OJTHAM U3 METOJ/IOB BBISIBJICHUS U 0000IICHHSI MHEHUN
skcneptoB ([enbdu, cymMMBl MecT, TapHBIX CpaBHEHUH, HEMOCPEICTBEHHOU
OIICHKH, TIOCJICIOBATEIIHHOTO CPABHEHHMS ).

PesynbraTel mpenctaBbTe MO0 B BHAE TaOMUIILI, MO0 B BUJE TEKCTOBOTO
omoka. CoxpaHHTE MPOCKT ¢ TOMOIILI0 KoMaHIbl MeHto File — Save.

3ananue 4 [loctaHoBKa Heseil U MOUCK pelIeHNH

Memoouxka evinonnerus

1. Chopmynupyiite riao0abHYIO I€71b, OTTAIKHUBASCH OT (HOPMYJIUPOBKHU

W3HAYaJIbHO TOCTABJICHHOW mpoOsiembl. Hampumep, ecnmu mpobiiema COCTOUT B



HeA((PEKTUBHOCTH HEKOTOPOTO TMpoIecca, TO IEIbI0 SBISICTCS TOBBINMICHUE
ahdexkTHBHOCTH JaHHOTO Tmporecca. Jlajee TMOCTpoiTe JEepeBO  IIENEH,
MOCJIEIOBATEIBHO IEKOMIIO3UPYS CHauYaja riI00aIbHYIO 11eJ1b, 3aTEM LU BTOPOTO
ypoBHs ¥ T.A. [Ipu JeKOMITO3UIIMM HEKOTOPOU 1enu (GOPMYITUPYIOTCS OIS,
JOCTH)KEHHE KOTOPBIX OOECIeYMBAET JIOCTH)KEHHE MCXOAHOW uenu. Hukuuii
YPOBEHB COCTABIIAIOT AJIEMEHTAPHBIE LIETU — I0CTATOYHO KOHKPETHBIE 3a1a4H.

[Ipu dopmupoBanun aepeBa Ielell MOXKHO HCIOJIb30BaTh CTaHAAPTHBIC
OCHOBAaHHUSI IEKOMITO3HUIMU. B yacTHOCTH, ISl MPOU3BOACTBEHHBIX CUCTEM MOKET
OBITh  WCIOJIb30BaHA  IIETIOYKA OCHOBAHWM: «KOHEYHBIE  MPOIYKTHI» -
«IIEJIENO0JIAraloIINe CUCTEMBI (aKTOPBI)» - «KWU3HEHHBIA LUK MPOU3BOACTBA» -
«COCTaB CTPYKTYPHBIX 3JIEMEHTOB (PECYPCOB)» - «YMPABICHUYECKUN LIUKID».

MOXHO HCIONB30BaTh MOCJIEAOBATEIIBHOCTh, PEKOMEHIYEMYKD B METOJIE
aHanuza uepapxuit (MAN): «akTopsD» - «IIEIH aKTOPOBY - «IOJUTHKH aKTOPOBY -
«CLIEHApUN».

[Tome3sHo mpoaHamu3uMpoBaTh AEPEBO  IPUYMH, MOCTPOCHHOE IIPHU
BBINIOJIHEHUH MPebIayIieil 1adopaTopHoil paboThl, T.K. CTPYKTypa JepeBa Iesen
MOXET BO MHOTOM TIIOBTOPSTh CTPYKTYpy JepeBa TpuUMH (mpobiieme

COTIOCTABJISICTCS 11€J1b, & MPUUUHE — TTOALENB) (puc.12.8).
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Pucynox 12.8 — /lepeBo npuunH
Jlns nanpHeWIeld OlLEHKW IeJied mo MmeToay aHaimza uepapxuit (MAUN)
HEO00XO0 MO, YTOOBI KOJMYECTBO YPOBHEW Mg JI000H BETBH JepeBa OBLIO

OJAHMHAaKOBBIM.

2. IlocTpoeHne MaTpull HapHbIX CPABHEHUM, ONIPEICIICHUE JTOKATHHBIX



MPUOPUTETOB.

IlocTpoite  MaTpumbl NHapHBIX  CPaBHEHHMW JUId  JE€peBa  LIEJIEH,
c()OpMUPOBAHHOTO Ha mnpeaplayniemM mare. Kaxaol COBOKYNHOCTH HOALEINEH,
MOJIyYEHHBIX B pe3yjbTaTe ACKOMIIO3MIIMU OJHOM IeTH, COOTBETCTBYET OJHA
MaTpuLa.

Hanpumep, nis uepapxuu, npeactaBieHHoON Ha puc. 12.8, 6y1yT mOCTPOCHBI
MaTpULbL: Ui BTOPOro ypoBHs — 1 mMarpuma (2x2), anas TpeTbero YpoBHS — 2
Matpulbl (3x3); s 4eTBepToro ypoBHsS — 5 Matpunl (2x2). Ilpu moctpoenuu
MaTpHL] MCHOJIb3YWTE€ OTHOCUTENIbHYIO WIKaIy OT 1 g0 9 (4em BbIlIE€ CTEIEHb
MPEeBOCXOJACTBA, TeM  Oombmie  Oamr).  Marpumbl  JODKHBI  OBITH
00paTHOCUMMETPUYHBIMH, TI0 JUArOHANIN JOJDKHBI CTOSITh €IUHUIIBI.

Matpuily MOXHO co031aTh ¢ moMmomplo Jubo ¢ momombio MS Excel.

[Ipumep Matpuilsl IpUBEACH Ha puc. 12.9.
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Pucynox 12.9 — [Ipumep maTpuibt

Ha ocHOBe KaXIOM W3 NOCTPOCHHBIX MAaTpUL] IIAPHBIX CPAaBHEHUU
dopMmupyrorcs  HaOOpbl  JIOKAJbHBIX  NPUOPUTETOB, KOTOPBIE  OTPAXKAIOT
OTHOCUTEIBHYI0 BaXHOCTh CPAaBHMBAaE€MbIX MOAILENEHM 1O OTHOLIEHHUIO K
BBILIECTOSIIEH LIEITH.

Ha ocHOBe KaxIoW W3 TMOCTPOCHHBIX MATPHUIl IMAPHBIX CPABHEHUU
dopMupyroTcs  HaOOpbl  JIOKAJbHBIX  IPUOPUTETOB, KOTOPBIE  OTPa)KaroT
OTHOCUTEJIBHYI0 BaXHOCTb CPAaBHMBAEMbIX NOALEIEM 1O OTHOLICHHIO K

BBIIIIECTOSIIICH 1IEITH.



BekTop 10KanbHBIX TPHOPUTETOB MOKHO IOJIYUYUTh, IEPEMHOXKASI JIEMEHTHI
B KaXJOW CTPOKE M W3BJIEKas KOPHHU N-U CTENEHH, e N — YUCIO 3JIEMEHTOB.
[Tony4yeHHBI TakuM 00pa3oM CTOIOEI YUCENl HOPMAIIU3YETCA JEICHUEM KaXI0Tr0o
4yHuCcla Ha cCyMMy Bcex uncen. Hanpumep, Ha OCHOBE MaTpullbl, IPEACTABICHHON Ha

puc. 12.9, moiy4uM cleAyIOIIME 3HAYCHHS IS KaXJAOW W3 CTPOK MaTPHIIBI:

1

nepBasi CTpoka — 31-(5)5 ~1,186, Bropas crpoka — 3/3-1-3~2,08, Tperhs

CTpOKa — 31-1-1z0,405.
53

Ecnu teneps momenuTh Kaxayr0 U3 MOJYYCHHBIX KOMIIOHEHT Ha UX CYMMY,
paBHyro 3,671, TO MOJIYyYUM CIEAyIOIIME HOPMAJIM30BaHHBIC MPUOPUTETHI:
«Ommbku B permamentey — 0,323, «lloaroroBka cotpymnukoB» — 0,567;
«Cneumanpable ucrounukm» — 0,11.

BbI MOXeTe mocunTaTh JTIOKATbHBIE IPHOPUTETHI C TIOMOIIBIO KATBKYJISTOPA,
0o ¢ momoiiksio MS Excel.

3. Ilposepka coznacosannocmu mampuy,

Wuaekc coriaacoBaHHOCTH OOpPaTHOCMMMETPHUYHON MAaTpUIbl MapHBIX

o n
cpaBHeHMI Bbrumcisiercs no Qopmyne: NC =-—"2—

, TIe N — pa3MepHOCTb

MaTpHLbl (YMCIO CPABHUBAEMBIX JJIEMEHTOB), . A .. — HAauOOJIbIIEE COOCTBEHHOE

SHA4YCHUC MATPHUIIBI.

3HaUyeHue ﬁ’max MOJKET OBITh BBIYHCIICHO ClICaAyromum 06pa30M.

CymmupyeTcst KaxIblil cTosOel MaTpuilbl, 3aTeM CyMMa M[EepBOro CToJIOna
YMHOKA€TCsl Ha BEJIMYUHY MEPBOM KOMIIOHEHThl HOPMAJIM30BAHHOTO BEKTOpa
IPUOPUTETOB, CYMMa BTOPOTO CTOJIOLA — HA BTOPYHO KOMIIOHEHTY M T.J. 3aTE€M
MOJIyYeHHbIE 4Yucla CyMMUpYoTcs. Hampumep, st MaTpulbl, MpUBEICHHON Ha

puc. 12.9:
A =((1+3+0,2)-0,323+(0,33+1+0,33)-0,567 + (5+3+1)-0,11) ~ 3,29



3,29-3

ncC =0,145

YroObl CyauTh O COIJIACOBAHHOCTH  MAaTpPHULbl, HYXHO CpPaBHHUTH
BbrunciaeHHbId C ¢ HHAEKCOM, BBIYMCIEHHBIM ISl aDCOJIFOTHO HE COIIACOBAaHHOU
MaTpUILIbl, TOJYYEHHOW Mpu cilydyallHOM BbIOOpe cyxaeHuil. B Tabmuue 4.1
IIPUBEICHBl CPEIHHE 3HAYECHUS CIYy4YalHOM COIJIACOBAHHOCTH JUIl MAaTpUIL
PA3JIMYHON Pa3MEPHOCTH.

Tabnuia 4.1 — THAEKCH COTIACOBAHHOCTH TSI CITyYaifHBIX MATPHUIl PA3HOTO

opsiAKa
Paszmep
1 2 3 4 3) 6 7 7 8 10
MaTpHULbI
nc,,.. 0 0 058 (090 (1,12 (1,24 |1,32 |1,41 |1,45 |149

Ecmn pazpemuts UC mHa UC Ui MaTpULbl TOTO e MOopsAaKa, Oyner

ciy4
noyiyueHo oTHoueHue coryiacoBanHoctu (OC). Jlng marpulibl, NpUBEICHHONW Ha

puc. 12.9, OC =% =0,25 OC=0.145/0.58 =0.25.

Benuunna OC pomkna ObiTh mopsaka 10% wim MeHee, 4TOOBI OBITH
npuemiemoii. HecormmacoBanuple MaTpuilbl HEOOXOIUMO CKOPPEKTUPOBaTh. Tak,
MIOCKOJIbKY JUIsl MaTpulpl, IpuBeneHHor Ha puc. 4.2, OC cocraBuser 25%, ee
HEO0OXOMMO CKOPPEKTUPOBATD.

Brl Moxere mocunrare A

max ?

NC u OC tpems criocobamMu — C MOMOIIBIO

KasbKyssiTopa wim B MS Excel.

4. BoruuciieHue ri00ajibHbIX IPUOPHUTETOB.

JlokanbHble TPUOPUTETHI MEPECUUTHIBAIOTCA C YYETOM MPUOPUTETOB
HaIpaBJIsIEMbIX 3JIEMEHTOB (BBIIIECTOSIIMX Iienei). [nobanbHble TPHOPUTETHI
PaCCUUTHIBAIOTCS, HAYMHASI CO BTOPOT'O YPOBHS BHU3.

JlokanbHble MOPUOPUTETHI II€J€ BTOPOTO YPOBHS YMHOXAIOTCS Ha

IMPpUOPHUTCT r100aIbHOM OCJIN. OI[HaKO, YUYUTBIBas, 4TO BCC CI{PIHCTBCHHOﬁ OcJIn



CaMoro BEPXHEro ypOBHS BCETJa PaBEeH €IUHUIIE, TTI00aTbHbIE TPUOPUTETHI LEeH
BTOPOTO YPOBHSI paBHBI UX JIOKAJIbHBIM MPUOPUTETAM.

Jlist ompenenieHus TIOOANbHOTO TNPUOPUTETA LETU TPEThErO YPOBHS €€
JOKAJIbHBIM TPUOPUTET «B3BEIIMBACTCS», T.€. YMHOXAETCS Ha TIJIOOAJbHBIN
IPUOPUTET HAIPABJISEMOTO AJIeMeHTa (BhilecTos el nenn). Ecau nanpasisieMbix
AJIIEMEHTOB HECKOJIBKO, TO HAXOJUTCS CyMMa B3BELIEHHBIX MPUOPUTETOB MO BCEM
HAIpPaBIIIEMbIM 3JIEMEHTaM. AHAJOTHYHBIM 00pa3oM ONpENeNIIOTCs TII00aTbHbIC
NPUOPUTETHI LIeNel chneayromero ypoHs. [Iponeaypa npoaommkaeTcss 10 caMoro
HUKHETO YPOBHS.

Boruncnuth rio0anbHble TPUOPUTETHI MOXKHO € MOMOUIBIO KaJbKYJIATOPA,
MS Excel i criermain3upoBaHHBIX IPOTPAMM.

5. Odopmirenne pe3yabTaTOB, BHIBO/ABI.

OtobOpa3ute Ha cXxemMe JepeBa Iiejei, IOCTpOeHHOW Ha 1mare |1,
BBIYKCIICHHBIE JIOKAJIbHBIE U [J100aibHble TPUOPUTETHI. JIOKaJIbHBIE TPUOPUTETHI
NOMEIIAiTe BO3JIE JIMHUN, COCAMHSIOMIMX OJIOK C HaIpaBIIIEMbIM 3JIEMEHTOM
(BeIlLIECTOSIIIEH 1IENbI0). MoOXeTe BNHUCHIBATh WX KaK METKH COEIWHUTEIbHBIX
JUHUN (METKY MOXHO BBIJICIUTH IBOWHBIM IIETYKOM Ha JIWHUHW) WA BCTABIIATH B
BUJIE TEKCTOBBIX OJIOKOB (MOXHO HCHoOJb30BaTh 3neMmeHT Text block 8 pt
tpadapera Charting Shapes). ['100anbHbIe TPUOPUTETHI IOMECTUTE BO3JIE OJIOKOB.
s Toro, 4yToOBI JIOKANbHBIE U TJI00AJIbHBIE PUOPUTETHI OTINYAIUCH, CAEIaiTe
WX Pa3HOro IBeTa (MOXHO U3MEHHUTH HE TOJIBKO I[BET TEKCTa, HO U I[BET (POHA).

[Ipumep TOrO, Kak AOKHA BBHITJISIETh MepapXus LeNel Mociae TOro, Kak Ha

Hel 0TOOpa3niIM JIOKAbHEIE U TJ100aJbHbIE PUOPUTETHI, PUBEICH HA pUC. 4.3.
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Pucynok 4.3 — Odopmiienne pe3yabTaToB BbISIBICHHS IPHOPUTETOB

Ilo pesynapTaTam chaenaiTe BbIBOJABI OTHOCHTEIBHO TOIO, II0 KaKUM
IPUOPUTETHHIM HAMPABIECHUSAM JTOJKHO HJITH YCTPaHEHUE WCXOTHOW MpOOIeMHON
cuTyauuu. MoxeTte mnoapoOHee omucarh HauOojiee MNPUOPUTETHBIE PEIICHUs

(3amaun), pa3MeIleHHbIE Ha HIKHEM YpPOBHE JiepeBa, — KakKUM 00pa3oM OHH

JOJIXKHBI OBITH pCain30BaHbI.

CoxpaHHTE MPOCKT C MOMOIILI0 KoMaH bl MeHIo File — Save.



3.4 TemaTuka 1a00paTOPHBIX padoT

Bcero — 18 yacos.

JlaboparTopHasi padora Ne 1 Texuuueckoe 3aanue

Tema 5. CucreMHasi HHAKEHEPHUS

(2 yaca)

JlaGopaTopHas padora Ne 2 @yHKUMOHAJIBLHOE MOIeJIUPOBAHME

Tema 12. OyHKIHOHAJIBbHOE ONHMCAHME M MOJEJHPOBAHHE CHCTEM H
UHGPOPMALMOHHBIX MIPOLECCOB

(2 gaca)

JlaGopaTtopnass paGora Ne 3 Mopdoaoruueckoe onucaHue M
MO/JeJIMPOBAHUE CHCTEM

Tema 13. Mopdosornyeckoe onucaHue U MOACJIHUPOBAHHME CUCTEM U
HHG(POPMALMOHHBIX NIPOLECCOB

(2 yaca)

JladoparopHasi padora Ne 4 MoaeaupoBanue AUarpaMmMbl BapHAHTOB
HCnoJb30BaHus B cpeae Visual Paradigm

Tema 14. O0beKTHO-OPHMEHTHPOBAHHBIN AaHAJM3 M MOJAEJMPOBAHHE
HHG(OPMALMOHHBIX NIPOLECCOB

(4 gaca)

JlaGopaTtopnasi padora Ne 5 MojaenupoBaHue IUarpaMMbl KJIaccOB B
cpene moaenupoBanus Visual Paradigm

Tema 14. O0beKTHO-OPHMEHTHPOBAHHBIN AaHAJM3 M MOJAEJMPOBAHHE
HHG(OPMALMOHHBIX NIPOLECCOB

(4 gaca)

JlaGopaTtopnass paGora Ne 6 MopgeaupoBanue JIMATPAMMBI
NesiTeJIbHOCTH (AKTUBHOCTEM) /IJIsl BADMAHTOB HCI0JIb30BaHus B cpeay Visual
Paradigm

Tema 14. O0beKTHO-OPMEHTHPOBAHHBIN AaHAJM3 M MOJEJMPOBAHHE
HHGOPMALMOHHBIX IPOLECCOB

(4 gaca)



3.5 Onncanue J1a00paTOPHLIX padoT

JladopatopHasi pa6ora Ne 1 Texunueckoe 3aganmue
(2 yaca)
Tema 5. CucreMHasi HHKEHePUSsI
Llenvs pabomwvi. HayduThbCsl COCTaBISITh TEXHUYECKOE 3a/laHME ISl pa3pabOTKU
MH(POPMAILIMOHHOTO peECypca, MPOrPaMMHOIO 00ECTICUEHHS.
Teopernyeckasi yacTb
OCHOBHBIM CTaHJIAPTOM B 00JIACTU MOCTPOEHHSI U O(GOPMIICHHS] TEXHUUYECKOTO
3agaHusl K pazpaborke mporpammuoro obecneuenus ssiusiercss [OCT 19.201-78
ECIIJ] «Texandeckoe 3amanue. TpeOGoBaHMs K COMEpKaHUIO U OPOPMIICHUIOY. (Hajiee
Cranpapt) [ansaeii Crangapt BBenmeH B jedictBue ¢ 01.01.1980 u sBisiercs
JNEUCTBYIOLIMM Ha TAHHBIA MOMEHT.

http://nmo.basnet.by/documents/normative/standarts.php

CornmacHo CTaHAapTy TEXHHMYECKOE 3aJjaHUE JIOJDKHO COJEPXKATh CIEAYHOIIUE
pasnensl:
— BBEJICHUE;
— OCHOBaHMs 17151 pa3pabOTKHY;
— Ha3Hau€HUE Pa3padOTKU;
— TpeOoBaHus K IporpaMMe Wi MPOrpaMMHOMY H3/IEITHIO;
— TpeOOBaHUs K IPOrpaMMHOMN TOKYMEHTALIH;
— TEXHUKO-3KOHOMUYECKHE IT0Ka3aTely;
— CTaJUH U ATarbl pa3paboTKy;
— MOPSAIOK KOHTPOJISL U TPUEMKH;
— MPUIOXKEHHUS (SBIACTCS HE 0053aTEIbHON COCTAaBIISIOLNICH).

JlaHHas cTpyKTypa siBisieTcs: 0a30BOM AJIs1 Pa3pabOTKU JIF0OOTr0 MpPOrpaMMHOIO
U3/IeNUs, OJIHAKO JIOIYCKAeTCs pacUIMpPEHUs] TEXHUYECKOrO 3aJaHusl IyTeM
OOBEIMHEHUST OTIENBHBIX PAa3eioB WM e, HaoOOpOT, pa3leNeHus] OTIACIbHBIX
pa3IesioB Ha COCTABIISIOIINE U NTOIPOOHOE ONKCAHUE UX.

Cooepircanue pazoenos mexHuuecko20 3a0anus


http://nmo.basnet.by/documents/normative/standarts.php

1. Bo «BBenennm» yka3pIBacTCs HAMMEHOBAaHHE Pa3pabOTKH, a TaKKEe KpaTkas
XapaKTEepUCTUKA 00JIACTU TPUMEHEHHS IPOTPAMMBI.

2. Paznen «OcHoBaHue A71s1 pa3pabOTKW BKIIHOYAET HAMMEHOBAHUE U BBIXOHbIE
JaHHBIE JOKyMeHTa (WM psiia JAOKYMEHTOB) Ha OCHOBaHHMU KOTOPOTO BeIeTCs
pa3pabotka. K BBIXOOHBIM JaHHBIM JOKYMEHTa OTHOCUTCS HHGpoOpMamus 00
OpraHu3alvy, YTBEPAUBILECH JaHHBIM TOKYMEHT, a TaKKe Jara ero yTBEp)KACHUS U,
IpU HEOOXOAMMOCTH, YCJIOBHBIE 0003HAUEHHS TEMBI pa3pabOoTKU.

3. B «HasHaueHun pa3paOOTKnW» ONUCHIBAECTCS  (PYHKLMOHAIBHOE U
AKCIUTyaTallMOHHOE Ha3HAYEHUE IPOrPaMMHOTO MPOIYKTA.

4. Paznen "TpeboBaHusi K MporpamMme WM MPOTPaMMHOMY HU3EIUIO" JOJDKEH
CoZieprKaTh CIEIYIOIINE OPA3/IEIbL:

— TpeboBaHus K (YHKIIMOHATIBHBIM XapaKTePUCTHKAM;

— TpeOOBaHUS K HAJIS)KHOCTH;

— YCIIOBUSI SKCILTyaTalyu;

— TpeOOBaHUs K COCTAaBY U IIapaMeTpaM TEXHUYECKUX CPECTB;

— TpeboBaHus K MHGOPMAIIMOHHON 1 TTPOTPAMMHON COBMECTUMOCTH;
— TpeOOBaHUs K MApPKUPOBKE U YIIAKOBKE;

— TpeOOBaHuUs K TPAHCIIOPTUPOBAHUIO U XPAHEHUIO;

— creuuaibHble TpeOOBaHMSL.

4.1. B mnoppaznene «TpeboBaHMs K (DyHKIMOHAJIBHBIM XaPAKTEPUCTUKAM)
JIOJDKHBI OBITh YKa3aHbI TPEOOBAHUS K COCTaBY BBIMOJIHAEMBIX (DYHKIMIA, OpraHU3aIiu
BXOJIHBIX Y BBIXO/IHBIX JJAHHBIX, BDEMEHHBIM XapaKTEPUCTUKAM U T.I1.

4.2. B mnoppaznene «TpeboBaHMsS K HaJEKHOCTW» JOKHBI OBITh YKa3aHbI
TpeOOBaHUSA K OOECIEUEHHWIO HAASKHOTO (DYHKIIMOHMpOBaHUs (oOecneueHne
YCTOMYMBOIO (DYHKLIMOHUPOBAHMsS, KOHTPOJIb BXOJHOW M BBIXOJHOM HH(pOpMalyy,
BpeMsI BOCCTaHOBJIEHUsI TIOCJIE 0TKAa3a U T.11.).

4.3. B nonpasnene «YClnoBUsl SKCIUTyaTallii» JTOJDKHBI ObITh YKa3aHbl YCIIOBHS
AKCIUTyaTaly (TeMIeparypa OKpY)KaroIIero BO3/1yXa, OTHOCUTENbHAS BIAXKHOCTb U
T.I. s BBIOPAHHBIX THUIIOB HOCUTENCW JAHHBIX), TPH KOTOPBIX JIOJDKHBI

o0ecrieunBaThLCS 3aJaHHBIC  XAPAKTCPUCTHUKH, a4 TaKKE BHI 06CHy}KI/IBaHI/I}I,



HEO00X0IMMOE KOJIMUECTBO U KBATH(UKAIIMS TTepCoHaIa.

44. B mnoppaznene «TpeboBaHusi K COCTaBy M IapaMeTpaM TEXHUYECKHUX
CPEZCTBY» YKa3bIBAIOT HEOOXOIMMBIA COCTAB TEXHUYECKUX CPENICTB C YKa3aHUEM X
OCHOBHBIX TEXHUYECKHX XapAKTEPUCTUK.

4.5. B mnogpasznene «TpeboBanusi kK WHGOPMAIMOHHOM U IPOrpaMMHOM
COBMECTUMOCTH» JIOJDKHBI OBITh yKa3aHbl TpeOOBaHUS K HWH(POPMALMOHHBIM
CTPYKTYpaM Ha BXOJI€ M BBIXOJ€ M METO/aM PEIICHHUS, UCXOJHBIM KO/aM, S3bIKaM
NPOrPaMMHUPOBAHUS M IPOrPAMMHBIM CPEACTBAM, UCMOJIb3YeMbIM mnporpammoit. [1pu
HEOOXOIMMOCTH JIOJKHA 00eCIIeUnBaThCA 3aIuTa UHPOPMAIMK U IPOTPaMM.

4.6. B noppaznene «TpeGoBaHMs K MapKUPOBKE M YMAKOBKE» B OOIIEM Cllydae
yKa3bIBAIOT TPEOOBAHUS K MAPKUPOBKE MPOrPAMMHOTO M3/IENHUs, BAPHAHTHI U CIOCOOBI
YTIAKOBKH.

4.7. B noapaznene «TpeboBaHMs K TPAHCIOPTUPOBAHUIO M XPAHEHUIO» JTOJKHBI
ObITh yKa3aHbl JJIi MPOrPaAMMHOTO W3ZETHs YCIOBHSI TPAHCHIOPTUPOBAHMSA, MECTa
XpaHEHMs, YCJIOBHS XpPAaHEHUs, YCIOBUS CKJIAQJUPOBAHUS, CPOKHM XpAaHEHUS B
Pa3IMYHBIX YCIOBHSX.

5. B pazmene «TpeboBaHusI K MPOrpaMMHON JOKyMEHTAIMW» JOJDKHBI OBITh
yKa3aHbl TpPEABAPUTENbHBIM COCTaB MPOrPaMMHOM  JOKYMEHTAallMM W, TpU
HEOOXOIMMOCTH, CHIEIIUAIbHbIE TPEOOBAHUS K HEM.

6. B pazgene «TexHMKO-5KOHOMUYECKHE MOKA3aTeN» JOJDKHBI ObITh YKa3aHbI:
OPUEHTUPOBOYHASI SKOHOMMYECKas 3(PQPEeKTUBHOCTh, MpenrnojaraemMas rojoBas
HOTPEOHOCTh, SKOHOMUYECKHE IPEUMYIIIECTBA PA3pabOTKH MO CPABHEHHIO C JTyUIIUMU
OTEYECTBEHHBIMHU U 3aPYOSKHBIMH 00pa3liaMH WA aHATIOTaMH.

7. B pazgene «Craauu U 3tanbl pa3pabOTKW» YCTaHABIMBAIOT HEOOXOAUMBIE
cTaauu pa3pabOTKH, OdTalbl M COAEpXKaHWE paboT (MEepedeHb MPOTrPaMMHBIX
JIOKYMEHTOB, KOTOpbIE JIOJDKHBI ObITh pa3padOoTaHbl, COINIACOBAHbI U YTBEPXKICHBI), a
TaKKe, KaK MPaBmio, CPOKH pa3pabOTKU U OMPEAEIIAIOT UCTIOTHUTENEH.

8. B paznene «llopsimok KOHTPOJIS M MPUEMKW» JTODKHBI OBITh YKa3aHbI BHIbI
UCTIBITAaHUH U 00I1IHe TPEOOBAHMS K ITPUEMKE PaOOTHI.

9. B npuioxeHusx K TEXHHYECKOMY 331aHUI0, TIPH HEOOXOAUMOCTH, IPUBO/IAT:



— MepedeHb HayyHO-HCCIEeN0BATENbCKUX U APYTUX paboT, 0OOCHOBBIBAIOIIUX
pa3paboTKy;

— CXEMbI aJITOPUTMOB, TAOJUIIBI, OTMCAHMS, OOOCHOBAHHMS, PACUETHI U JIPYTUe
JOKYMEHTBI, KOTOPBIE MOTYT OBITh HCTIOJIb30BAHBI ITPU Pa3paboTKe;

— JIpyrue UCTOYHUKH pa3pabOTKH.

3ananme 1 Pa3paboTka o01umux TpeOOBaHUIM K CAUTY

Memoouxa evinonnenus

1. Yka3aTh B Kakoi cucTeMe J0/bKeH ObITh pa3padoTaH CauT.

Caiit pomkeH ObITh pa3pabOTaH C MCHOJb30BAHHMEM CHCTEMbl YIPABICHUEM
caitramu, Hanpumep, 1C Bitrix. Tlocne okoHuaHus paboT HEOOXOAMMO 00ECTIEYNThH
BO3MO)KHOCTh 3aKa34MKy CaMOCTOSTENIbHO BHOCHTH M3MEHEHHs (pelakTUpOBaTh) B
CTPYKTYPY U COIEPKUMOE CaMTa.

2. VYkazaThb Marepuaibl, MPEJOCTaBISIEMbIE HCIOIHUTEIEM [0 OKOHYaHWH
paboT.

[lo oxonwanuu pabor HcnomHuTens 00s3aH MPEIOCTABUTH IMOJHOCTHIO
(GYHKUMOHUPYIOIIMK CaT, UCXONHBbIE TIpadUuecKhe Marepualibl MO JU3aifHy, Bce
HEOOXOJUMBbIE JaHHBIC JUI JIOCTYNA K CHCTEME YIPABJICHUS CAalTOM (AKKAyHTBI,

apoJIv, apeca CEpBEPOB U T.IL.).

3ananme 2 Pazpa0dorka TpeGoBaHMil K AU3aiiHy caiiTa

Memoouxa evinonnenus

1. O603HaUNTH XapaKTEPUCTUKH JU3aliHa caiTa U Cpeay Ui CO3/IaHMUsI.

Jlu3aiiH nOKeH ObITh BBIAEPKAH B CTPOIMX M MATKMX TOHaX. Mcmosib3oBaTh
INPEUMYILECTBEHHO CUHE-TOIyOble OTTEHKHU. JM3aiiH caiita 10JKeH OBbITh BBIIOIHEH C
ucnonb3oBanreM si3pika HTML u CSS, mpm HeoOXomumocTw Ui  CO3MaHUS
OT/AENBHBIX Tpa@UUYECKUX OHIEMEHTOB JIOMyCTMMO HCMOJIb30BaHUE TEXHOJIOTHU
FLASH.

2. Ykazatb TpeOoBaHuUs OTOOpaKEHHS caifTa B Opay3epax.

CaliT JomKeH KOPPEKTHO 0TOOPakKaThCsl BO BCEX COBPEMEHHBIX Opay3epax.



3. IIpormucats TpeOOBaHUs K CTPYKTYpE cailta.

Heobxoaumo co3nath cTpykTypy (11abJjoH) caifTta, COCTOSIIYIO U3 CIEAYIOIIUX
HIIEMEHTOB:

1. “manka” (xemep). B manHOM OJ0Ke HEOOXOIUMO PACHOJIOKHTH
JIOTOTHITBI TIpeANpUsATHA 1 TepOd roposa [omork, Takxke Ha3BaHUE TPEIPUSITHS;

2. OJI0K 0OTOOpaKEHUSI MEHIO TJIABHOTO MEHIO caifTa. JlaHHBIN OJIOK JOHKEH
COJZIepKaTh MEePEYCHb BCEX OCHOBHBIX CTpaHUII. TpeOoBaHuUsS K MEHIO OyIyT U3JI0KEHBI
nanee. MeHIO JODKHO TIOAJCP)KUBATh HEPAPXUYECKYI0 CTPYKTYpY, JOUYEpHHE
ANIEMEHThl MEHIO JOJDKHBI OBITh “‘BhIMAaarommMu’ (JaHHBIA 3(EdEeKT HeoOXoauMO

co311aTh C MCMONBb30BaHHUEM s3bIKa JavaScript). MeHro JOKHO pacrosaraTbCsi ClieBa

Ha calTe;
3. brok oToOpaxeHrst HECKOJILKUX TIOCIIEHUX HOBOCTEH;
4. brok 115 BX0/1a 3aperucTpUpOBAHHBIX TIOJIB30BATENCH Ha CAMT;
5. brok oToOpakeHust OroIbI;
6. “nomBan” (¢yrep) caiita. B manHOM OJloKE HEOOXOIUMO Pa3MECTUTh

KPaTKyt0 KOHTAKTHYIO HH()OPMAITHIO O TIPEATIPUSTHH;

1. brok oroOpaxenuss pazmuyHOro pona rpaduyueckol HHpOpMaIU
(pexiaMHbie OaHHEPHI, U300pakeHUs U T.1.). JlaHHBIE OJOKM MOTYT H0OABIISTHCS 1O
Mepe HeOOXOIMMOCTH.

4. IlpencraBUTh pUCYHKOM.

‘ Norotun ‘ ‘

HassaHwe npeanpuaTua ‘ Fep6 Monouka
npeanpuaTUa

MnasHoe mMeHio
caita Bnok oToGpaxeHua
(MEepapxuJyeckoes HOBOCTEHN
MEHID C
BLIN2AK0LWMMA
INemMeHTamMK)

OfnacTe Ana oTofpameHua COLEPHUMOro cTpaHuLLl ENoK oToBpaKeHus

Bnok Bxoaa Ha canT

3apervcTpUpoBaHHs
X noneaopatenei

norogsl

BaHHeps!, BaHHepsl,
rpadmyeckas MH rpacuyeckan WH-
ums uma

KpaTkas KoHTaKTHaA UHopMaUKa, MHopMaLua of aBTopckoM npase



Pucynok 1. 1 — I'padguueckas cxema mrabioHa caiita

5. HapucoBath kapTy reorpaduueckoro pacroyioKeHHUs TOYEPHUX MpeInpusTHA
3aKazuMKa.

Hanpumep, Kapra nomkHa npencTaBisiTb COO0M KapTy 00J1acTH, € BbIIAECTICHHBIMU
10 KOHTYPY Y IIBETOM aJMHUHUCTPATUBHO-TEPPUTOPUATBHBIMU paiioHamu obnactu. Ha
KapTe JOJDKHBI ObITh OTMEUEHBI HACETICHHBIC MYHKTHI, B KOTOPBIX PaCIOaracTcs
noyepHee mnpeanpustie. Ha3BaHue Kaxaoro MpeanpusiThs ITODKHO TPECTaBISTh
CO0OM CCBUIKY Ha COOTBETCTBYIOINIYIO CTPAHHITY C TIOAPOOHBIM OMMCAHUEM JTaHHOTO
TIPEATPUSTHUSL.

Kapra gpomkna npeactaBisitTh COOOM  HM300pakeHHME B OJHOM U3
pactipocTpan€HHbIX (GopmatoB (jpg, png ¥ T.1.). CChUIKM HA CTPAHMIIBI JOYEPHUX
NpeANPUITANR Ha KapTe JODKHBI OBbITh pealn30BaHbl B BHUJE 1mage map, T.e. C
ucnonb3zoBanneM HTML tera MAP.

6. Ykazarb TpeOoBaHus K (PyHKIMOHATIBHOCTH caiiTa

Heobxomumo  oOecnieuynTh  BO3MOXKHOCTh — MPEAOCTABISTH — IMOJIb30BATENSM
UHPOPMAITMIO HAa aHTJIMICKOM M PYCCKOM si3bIkax. [lonb3oBaTenb MOMKEH WUMETh
BO3MO>KHOCTb CMEHUTD JIOKAJTU3AIHIO (SI3bIK) CaiTa.

CailT 10KeH TI03BOJISATH MOJIb30BATEISIM:

1. OCYILIECTBJISITh HABUTALIMIO TI0 CAUTY (MIEPEX0 MEKIY CTPAHUIIAMH);

2. CKayMBaTh (NIPU HAJIMYUKM HEOOXOIUMBIX TPaB JIOCTYMA) Pa3IMyHOIO

poza TOKyMEHTHI U (hailiibr;

3. U3MEHSTH SI3bIK CaliTa C PyCCKOTO Ha aHTTIMACKHUIA 1 HA00OpOT;
4. BBITIOJIHSATH BXOJ] HAa CalT KaK 3aperucTpUpPOBAHHBIN TOJIK30BATEINb IS
BO3MO>XHOCTHU pOCMOTpa KOH(pUACHIMAIEHON uH(popMaIu 17030131

N00aBIIeHHS/PEIAKTUPOBAHKS COACPKUMOTO caifTa (MPH HAJIMYMK COOTBETCTBYIOIINX
MpaB JOCTYTIA).

Cucrema ympaBiieHHsI CAliTOM JIOJDKHA TTO3BOJIATH:

1. yIPaBJIATh CTPAaHHWIIAMH caiita (JOOaBIATh, yOANIATh, HW3MEHITH WX

COJIEP’KUMOE);



2. YIIPABJIATH AIEMEHTAMU MEHIO;
3. JO0aBIISTH/ M3MEHSTH/ yIAIATH HOBOCTH Ha CaiTe;
4. 3arpy’kath Ha calT rpaduueckuii Marepuai (hoTo-BUICO N300PAKEHUS,
paznuyHbIe Gaiiib U T.11.).
7. Yka3zaTh TpeOOBaHHUSA K COACPKUMOMY CaiTa
Heo6xoaumo co3aTh ciaeayrolme CTpaHUlIbl CaifTa: MepeuruciIuTh
IJIABHAs CTPAHMILIA CANTA,;
ctpanuna “O Hac”;
crpanuua “KoHTakThI”;
crpanuua “Vcropust npearnpuaTus’;

cTpanwuiia “Harr roOueii”;

S i o A

CTpaHHUIIA JOYESPHETO TPEATIPHUITHUS X
31. cTpanuiia “PoTo u BUIE0”;

32. crpannna “Ily6mikanumn B CMI”;

33. ctpanwuiia “Kapra caiira”;

34. CTpaHHULIA BXOJIa 3aPETUCTPUPOBAHHBIX MTOJIb30BATEICH HA CAWT;
35. CTpaHMIIa TPOCMOTPA HOBOCTEH CailTa;

UT.n.

8. Co31aTh MEHIO HABHUT ALY T10 CANTY.

MeHiO JIOJDKHO  COCTOSITh M3 CIEAYIOIIMX — AJIEMEHTOB:  IEPEUMCIIUTh
HYMEPOBAaHHBIM CITMCKOM 3JIEMEHTBI CTPAHHII.

9. [leranbHO onucaTh CTPaHULbI CaliTa

['maBHas crpanuia

Bravane manHO# cTpaHUIBI HEOOXOIUMO BCTaBUTH M300pakeHue ((poTo) 3manust
3aka3umKa (1cnoiw3o6ams KOHKpemHOe HAUMEHO8aHUe) W BBOAHYIO HH(GOPMAIIUIO,
OMKCHIBAIONIYI0 Ha3HAueHHWe caiita u npeanpustus 3akazuvka. PoTo 31aHUS U
BBOJIHBIM TEKCT OY/AyT MPEIOCTABICHBI IOTIOTHUTENBHO.

Hwxe BBOAHON MH(pOpPMALIUK HEOOXOIUMO pa3MeCTUTh KapTy reorpaduiecKkoro

pacroyIOKEeHUsT JOYEPHUX Mpeanpusitiii 3aka3zuvka. TpeOoBaHUS K JTAHHOM KapTe



ObUTM omHcaHbI B pazzaesne aanHou 13 TpeboBaHus K nu3aiiHy.

Hwmwxe kapTel HE0OXOIMMO pa3sMeCTUTh CIHCOK YCIYT, MPEIOCTaBISIEMBIX
3akazunkoM. Ha3BaHue Kaxmoil yciyru AOJDKHO ObITh B BUJE CCHUIKHM, BEIylIIeH Ha
COOTBETCTBYIOIIYIO CTpaHUITy. TpeOoBaHMs MO KaXI0W M3 MOJOOHBIX CTPAHUI] OyIeT
npezacTaBiieHo Hike. CITUCOK yCiIyT OyIeT MPeCTaBiIeH TOMOHUTEIBHO.

Hwxke cnomcka ycayr HEOOXOOMMO pPa3MECTUTh HWHQPOPMAILMI0 O BHIAX
JeATeNTbHOCTH, KOTOPhIMU 3aHUMAaeTCsl 3aka3zunK. CIHMCOK BUIOB JEATEILHOCTH OyeT
NPEAOCTABJIEH IOMOJHUTEIBHO.

Ha rmaBHOUM cTpaHunEe cailTa, a TakKK€ HAa BCEX OCTAJIBHBIX CTPAHULAX CAWTa, B
“¢gytepe” (momBasie) CTpaHMIBI HEOOXOAMMO Ppa3METUTh KPAaTKyI0 KOHTAKTHYIO
uHbopMaIMio U WHGOPMAIMIO O MPaBOOOJIAJAHUM CAWTOM (aBTOPCKOM TIpaBe).
Konrakthast undopmarus OyAeT npeaocTaBieHa J0MOTHUTENBHO.

Crpanwuiia “O Hac”

Ha nanHOil cTpaHuile HEOOXOAUMO PAa3MECTUTh KpPaTKyl0 HHGOPMALMIO O
npeAnpusITi  3akazunka. HeoOxomumast wuHbopmarms OyAeT mpeocTaBieHa
JIOTIOJTHUTEIBHO.

Hwxe kpatkoil wuHpOpManmu O MNOPeANpuiTHd HEOOXOIUMO pPa3METUTh
n300paeHus: CepTU(PUKATOB U JIMLIEH3UH, MOMYyYeHHBIX 3akazunkoM. HeoOxoaumeie
n300paxkeHus: OyIyT MPEeI0CTaBIEHbI IOTIOIHUTEIBHO.

Crpanuna “Konrtaktsr”

Ha nanHOlM crpaHuile HEOOXOJUMO Pa3MECTUTh KOHTAKTHYIO HH(GOpPMAIIUIO
3aka3unka (aapeca, Tenedons! u T.11.). KonraktHas undopmarms OyaeT npeacraBieHa
JONIOJTHUTENBHO.

Crpanuiia “Ucropus npeanpusitust”

Ha nannoli crpanuile HEOOXOAMMO pa3MeCTUTh HH(OpMaLU0 00 HCTOpUU
npeanpustust  3akazuuka. Muadopmaimss o0 wucropum Oyzmer mpeAocTaBieHa
JIOTIOJTHUTEIBHO.

Crpanwa “Harm ro0wmeir”

Ha nanHOl cTpaHuiie HEOOXOIUMMO pa3MECTUThb HHQpOpMaluio o 65-1eTHeM

oomnee 3aka3umka. 37ech OyAeT pasMelleH IUIaH TOP)KECTBEHHBIX MEPONpUSTH,



no3apaeneHus u - T.. WHpopMaims mo naHHOM cTpaHuile OyAeT MpeaocTaBlieHa
JOITOJTHUTENBHO.

UT.n.

10. TexHudeckoe 3aJaHUE COIJIACOBBIBAETCS M TMOAINMCHIBAETCA CTPOHAMU
3aKa3yMKa U UCIIOJHUTEIIS.

TexHuueckoe 3aJaHuC COrjIaCoOBaHO U IIPUHATO B pa3pa60TKy.

Ot Ucnomuurens: Or 3aka3uuka:
( ) ( )
(IToamuce) (IToamuce)
M.IL M.IL

Tpebosanue x omuemy
Otyer J0KEH CoAepKaTh TUTYJIbHBIN JUCT (puc.1.1), cogepkaTesbHyI0 4acThb B

COOTBETCTBUM C BAPHUAHTOM.



«YTBEpEIaO»

TIOKHOCTE COTpYIHHEA Kadenpri M TK
(@H.0)

« 0w 200 1.

TEXHHYECKOE 3ATATHE
Ha pazpaloTKy IPOTDAMMHOTO IPOIYKIA

«¥Yder YCIICBaeMOCTH CTYACHTOE HHCTHIYTa»

MuHCE, 202

Pucynok 1.2 — O0pa3en TUTYJbHOIO JIUCTA TEXHUYECKOT0 3a1AHUSA

JlabopaTopHas padora Ne 2 @yHKUMOHAJIBLHOE MOIEJIMPOBAHME
(2 yaca)
Tema 12. DyHKUMOHAIBHOE ONMMCAHUE H MOJICJITUPOBAHNE CHCTEM U
HH(OPMALMOHHBIX NPOLECCOB
Lleny: M3yunTh METOAOJOTHIO (pyHKIMOHANbHOrO MozenupoBanus IDEFO,

MOJYYHUTDb HNPAKTUUCCKUEC HABBIKKW B MOACINPOBAHNU HpCHMCTHOﬁ o0iacTu.

KpaTkue TeopeTnueckue cBegeHHUs
Mopenbs — omucaHuE CUCTEMBI, OTpakarollee ONpEeNEICHHYIO Tpynmy ee

CBOWCTB.



Onucanve CHCTEMBI I1€7IeCO00pa3HO HAYMHATHL C TPEX TOUYEK 3PEHUS:
(GyHKIIMOHATBHOU, MOP(HOIOTUYECKON U MH(OPMALIMOHHOM.

Besikuii 00beKT XapakTepHu3yeTcsl pe3ysibTaTaMH CBOETO CYIECTBOBaHUS,
MECTOM, KOTOPO€ OH 3aHUMAeT CpPedu NPYTUX OOBEKTOB, POJBI0, KOTOPYIO OH
urpaer B cpene. PYHKIMOHAIBHOE OMUCAHUE HEOOXOAMMO [UJISi TOTO, YTOOBI
OCO3HaTh BaXXHOCTb CHUCTEMBbI, OINPEICIUTh €€ MECTO, OLIEHUTh OTHOILIEHUS C
JIPYTUMU CUCTEMaMHU.

OyHKIIMOHAIBHOE omnucaHue ((QyHKIMOHATIbHAS MOJEIb) JOJDKHO CO3/aTh
MPaBUJILHYIO OPUCHTAIIMIO B OTHOIIICHUN BHEITHUX CBSI3€H CHCTEMBI, €€ KOHTAKTOB
C OKpPYKaIOIUM MHUPOM, HAMPABIEHUAX €€ BO3MOKHOTO H3MEHECHHUSI.

ODYHKIIMOHAIBPHOE ONMUCAaHWE HCXOJUT W3 TOTO, 4YTO BCSKas CHCTEMa
BBITIOJIHSET HEKOTOphble (YHKIMH: TPOCTO TMACCUBHO CYIIECTBYET, CIIYXKHUT
00JIaCThI0 OOWTAaHUS JPYTUX CHUCTEM, OOCITY)KHMBAET CHUCTEMBI 00Jie€ BBICOKOIO
MOpsIZIKa, CITY>KHT CPEACTBOM JIJISL CO3JIaHUs 00JIee COBEPIIICHHBIX CHCTEM.

B ocunoe IDEF0 wetomonoruu JeXUT TIOHSITHE OJOKA, KOTOPBIMA
oToOpaxkaeT HEKOTOpyr OmusHec-pyHkuMio. YeTbipe CTOpPOHBI 0JIOKA HUMEIOT
pa3HyI0 poOJb: J€Basg CTOpOHAa HMMEET 3HaueHwe ''Bxoga', mpaBas - "BbIxoja',

BEpXHsis - "yIpaBieHUs", HWKHAA - "Mexanu3Mma" (cm. puc. 2.1).

YnpasaeHue

l

Bxon BusHec Brixon
e 4

bvHKUMA

|

MexaHuzm

Pucynok 2.1 — @yHKIIMOHATBHBINA OJIOK
Bzaumoneiicteue Mexnay ¢ynkuusmu B IDEFO mpencrabisieTcss B Buje
JyTH, KOTOpasi OTOOpa)kaeT MOTOK JAHHBIX WM MaTepuajoB, MOCTYHAOIIHA C
BbIXOJla OJHOW (YHKIMHM Ha BXOJ Apyroi. B 3aBucMMOCTH OT TOro, C Kakowu
CTOpOHOM OJIOKa CBsi3aH TMOTOK, €ro Ha3bIBAlOT COOTBETCTBEHHO 'BXOJHBIM',
"BBIXOAHBIM", "yIPABISIOMNUM .

[Tpunuunel monenupoBanus B IDEFO



B IDEF0 peamu3oBanbl Tpu ©0a30BbIX MPHUHIMIA MOAECTUPOBAHUS
IIPOLIECCOB:

— MpUHLIUN QYHKIMOHAIBHON AEKOMIO3UIINY;
— TMPUHLINI OTPAHUYEHUS CI0KHOCTH;
— TIPUHIIAI KOHTEKCTA.

[Tpuniun GyHKIMOHATHHOW EKOMITO3HMIIMH TMPEIACTABISET CO00M cmocob
MOJICITUPOBAHUsI TUTIOBOM CUTYaIlMH, KOT/a JIFoOoe JeicTBUe, onepanus, QyHKIUs
MOTYT OBITh pPa30UTHI (AEKOMIO3UPOBaHBI) Ha Oo0Jee TMPOCThIC JEHCTBUSA,
onepanuu, GyHKIUU. JpyruMu cioBaMu, ClokHasi OM3HeC-QyHKIUS MOXKET ObITh
MpeJCTaBieHa B BUJIE COBOKYITHOCTU JJIeMeHTapHbIX (yHkiui. Ilpeacrasiuss
dbyakuuu rpaduuecku, B BUae 0JI0KOB, MOKHO Kak ObI 3arjIsTHyTh BHYTPh OJIOKa U
JETaIbHO PACCMOTPETH €€ CTPYKTYPY U COCTaB.

[Tpuniun orpanuuenus cinoxHoctu. [Ipu pabore ¢ IDEF0 amarpammamu
CYIIIECTBEHHBIM SIBJISIETCS] YCIIOBUE WX pa3doopuuBOCTH U yaobountaemoctu. CyTh
MPUHIIAIA OTPAHUYCHUS CIIOKHOCTH COCTOUT B TOM, YTO KOJUYECTBO OJIOKOB Ha
auarpaMMe JIOJDKHO OBbITh HE MEHee JByX W He Oonee mectu. IIpakTuka
MOKa3bIBA€T, YTO COOJIFOJEHHWE OTOr0 MPUHIUIIA MPUBOJUT K TOMY, YTO
(GbyHKUHOHAIBHBIE TpoIecchl, mpeacTaBieHuble B Buae IDEF0 moxenu, xopoio
CTPYKTYPHUPOBaHBI, IOHITHBI U JIETKO MOAAAI0TCS aHAIU3Y.

[TpyHIMIT KOHTEKCTHOU AuarpamMMbl. MoaeiInpoBaHue NIEJI0BOrO IpOoLEcca
HAUYMHAETCSI C TOCTPOEHUsS KOHTEKCTHOW nauarpammbl. Ha 3toil nuarpamme
oTOOpakaeTcsi TOJMBKO OAWH OJIOK — TiaBHash Ou3HEC-(PYHKIMS MOAEIUPYEMOi
cuctembl. Ecu peub HIET O MOJCIUPOBAHMM IIEJIOT0 MPEINPUITHS WIH JIaxKe
KpY[HOTO  TOJpa3/ieficHusi, TJIaBHash OW3HeC-QYHKIMS HE MOXKET ObITh
chopMynupoBaHa Kak, Hampumep, '"MpojaBarth NpoAykiuw". I'maBHas OuzHec-
GYHKIUST CUCTEMBI - 3TO "MHUCCHS" CUCTEMBI, €€ 3HaYEHUE B OKPY>KAIOIIEM MHPE.
Henw3st mpaBuibHO chopMynupoBaTh riIaBHYIO (QYHKIUIO NPEANPUITHS, HE UMes
IPEICTABIICHUS O €r0 CTPATETUH.

[Ipu ompenenenuy riaaBHON OW3HEC-PYHKIIMU HEOOXOJUMO BCETJa UMETh

BBUAY LCJIb MOACIHMPOBAHUA W TOYKY 3pPCHHUA Ha MOJICIb. O)IHO n TO XK€



MPEANPUATAC MOXKET OBITh OMMKMCAHO MO-PA3HOMY, B 3aBUCUMOCTH OT TOTO, C KaKOH
TOYKA 3pPEHUS] €ro pacCMaTpUBAIOT: AUPEKTOP NPEANPUSTAS U HAJIOTOBOU
MHCIIEKTOP BUIAT OPTaHU3ALNI0 COBEPUIEHHO NO-PA3HOMY.

KoHTekcTHasi nmarpamma urpaer eme OAHY pPOib B (YHKIIMOHAJILHOM
Mozenu. OHa "pukcupyer" rpaHullbl MOJICTUPYEMOI OU3HEC-CUCTEMBI, OTNIpeeIss
TO, KaK MOJEIUpYyeMasi CHUCTEMa B3aUMOJIECHCTBYET CO CBOMM OKPYKEHUEM. ITO
JOCTUIaeTcs 3a CUET ONMMCAHMS YT, COEAUHEHHBIX C OJIOKOM, MPEICTaBISIOLINM
TVIaBHYIO OM3HEC-(QYHKITHIO.

3ananme 1 Pazpadorka pynkuuonanbuoi moaeau IDEF0

Memoouxa evinonnenus

B cooTBercTBHM C BapuaHTOM 3aJaHusi pa3padoTaTh (PYHKIHOHAIBHYIO
monenb IDEFO0. B Mmozens 1omKHa COCTOSTh U3:

1 KoHTekcTHOW aAuarpaMMbl, ONMCHIBAIOUIEH OCHOBHYIO  (DYHKIIHIO
npoektupyeMoit UC, BXOAHYIO ¥ BBIXOAHYIO MH(GOPMAIIUIO, a TaKKe yIpPaBICHHUE
1 MexaHu3Mbl. KpoMe 3TOro, KOHTEKCTHasl Juarpamma JI0JbKHa COIEepKaTh TOUKY
3pEHUS U LETb MOAECTUPOBAHUSL.

2 JlekoMno3ulllK, YPOBEHb BJIOKEHHOCTH JOJLKEH COCTAaBIATh HE MeHee 7
YPOBHEHU.

KonuyecTBO (QyHKIIMOHANBHBIX OJIOKOB Ha KaXXIOM YpPOBHE JOJIKHO
cootBeTcTBOBaTh cTannapty IDEF0 — u coctaBisats ot 3 10 6 G10KOB.

3 Jlna xaxgoro Oyioka yKaszaTh JUIMTENBHOCTH  BBIMOJHEHUS WIIU
TPY103aTPaThl.

4 PazpaboTatb rioccapuil K MOJIEIH.

3aganme 2 Pa3paborka AOKyMEHTAUMH K (PYHKIHOHAJBHOWH MOJAE/IH
IDEFO

Memoouxka evinonnenus

B cootBeTcTBMU C BapuaHTOM 3aJiaHUs U pa3pabOTaHHOU (HYHKIIMOHAIBLHOMN

Mozenbio IDEF0 pazpaborars omucanue kK ¢GyHKIMOHAIBLHOW Mozenu. JlaHHOe



omnucanue opopMHUTH Kak OTYET K jJabopaTopHoil padote. [Ipumep nuarpamMmbl Ha
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Pucynok 2.2 — IIpumep nuarpammsbl

OyukunoHanbHele brnoku wHa Jlumarpamme u3o0paxkaroTcsi B BHJE
IPSIMOYTOJIBHUKOB, BHYTPU KOTOPBIX 3alUChIBaeTca M (GyHKIUU U HOMep biiok
(B IpaBOM HHMKHEM YTIIy MPSAMOYTOJIBHUKA).

bnoxu pacnonararorcst Ha JluarpaMme COrjgacHO UX CTENEHH BaKHOCTH (IO
MHEHHIO aBTopa Mmojenu). [lpu 3ToM poMuHHpyrouUM siBasieTcs TOT biiok,
BBIMOJIHEHHE (DYHKLIMU KOTOPOTO OKAa3bIBA€T BIIMSHUE Ha BBIMIOJIHEHUE BCEX
ocTajlbHBIX (PyHKLMH, npeacTaBieHHbIX Ha [uarpamme. K mpumepy, 3T0 Moxer
ObITh bJOK, copepxamuii KOHTPOJIMPYIOIIYIO WM IUIAHUPYIOLIYIO (YHKIHIO,
BBIXOABl  KOTOPOTO  SIBJSIIOTCS  YNPABISIIOIIMMHU  JUISL  BCEX  OCTaJbHBIX
byHkunoHaabHbIX briokoB JlnarpaMMel.

Jomunupyromuii biiok nmomeniaercs, kKak NpaBujio, B BEPXHEM JIEBOM YTIIY

aucra /lnarpaMmmbl, a HaMMeHee BaXHbIN biiok — B ipaBOM HHMXKHEM yrity. Takum



o0Opa3om, cTyneH4atocTh biokoB Ha Jlmarpamme oTpakaeT MHEHHE aBTOpa O
JTOMUHHUPOBAHUM OJHUX BJIIOKOB OTHOCUTENBHO NAPYTUX.

OdeHb BaXXHO TMOMHHUTbH, YTO JOMHHHpPOBAaHHE OJOKOB HAa JMarpamMme He
3a1a€T 4YETKOM BPEMEHHOU 3aBUCUMOCTH OIIEPaLUu.

Croponsl bnoka Takxke UMEIOT onpeacsieHHOe 3HaueHne. K neBoi rpanuue
brnoka npucoenunATCAs BXOAHbIE [yru, Kk BepxHew — ynpasisiomue yru, k
IIpaBoy — BBIXOAHBIE JlyrH, a K HU>KHEN — Jlyru MEXaHU3MOB.

Hyru na IDEF0 JIluarpamme nzo0paxaroTcsi B BUJI€ CTPEIIOK.

[Ipu IDEF0 MoaenupOBaHMHM HCHOJB3YIOTCS MATh TUIOB B3aMMOCBS3EH
Mexay biokamu, 11 onMcaHus UX OTHOLLICHUH.

B3anmocBsA3p 1O yIpaBlIEHMIO, — KOTJa BBIXOJ OJHOro bioka Biuser

(SIBJISIETCS YIIPABIISAIONICH ) Ha BhITIOJIHEHHE (PyHKITMU B Apyrom broke (puc.2.3).

—

Pucynok 2.3 — B3auMoCBsI3b MO yIIPaBICHUIO

B3aumocss3p 110 BXOYy, — KOr'Zla BbIXOJ[ OJIHOTO bnoka sBnsercs BXOAOM JJId

npyroro (puc.2.4).

Pucynok 2.4 — B3aumMoCBsI3b IO BXOIY



OOpartHast CBsI3b IO YMPABIICHUIO, — KOT/Ia BBIXOJbI U3 OJHOU (PYHKITUU BIUSIOT HA
BBHITIOJIHEHUE APYTUX (PYHKITUH, BBHITTOJIHEHHE KOTOPHIX B CBOIO OYEpE/b BIMSICT Ha

BBITIOJIHEHUE UCXOTHON (YHKITUU.

Pucynox 2.5 — OOpaTHas CBsI3b MO YIIPaBICHUIO

OOpatHasi cBA3b MO BXOAY, — KOTJIa BBIXOJ U3 OJHOM (PYHKIIMH SIBISIETCS BXOAOM

JUTsL IpyTo# (YHKIIUU, BEIXOJT KOTOPOH SIBISICTCS JUIsl HETO BXOJIOM.

| )

Pucynok 2.6 — OGpatHas cB3b MO BXOY

B3auMoCBsI3b  «BBIXOJ-MEXAHU3M», — KOTJIa BBIXOJ OJHON (YHKIMH SIBISETCA
MEXaHU3MOM s apyrou. MHade roBops, BeixoaHasa Jlyra ognoro bioka sBnsercs
Jyron wmexaHuzma st APyroro. TakoW THI CBSI3M BCTPEYAECTCA PEAKO H

OTHOCHTCS Yallc BCCTO K IMIOATOTOBUTCIILHBIM OIICpalivsIM.

-




Pucynok 2.7 — B3auMOCBSI3b «BBIXO/I-MEXaHU3M

[Tockonsky coxepxxanne |IDEFO Jlmarpamm yrounsiercs B Xome
MOJIeIMpOBaHus mocreneHHo, Jyru Ha J[marpammax peako M300pakaroT OJWUH
00bekT. Yare Bcero oHM OTOOpa)KaroT OMpPEACICHHBIM Ha00p 0OBEKTOB M MOTYT
UMETh MHOXECTBO HAaYaJIbHBIX TOYEK (MCTOYHUKOB) M OMPENEICHHOE KOJIUYECTBO
KOHEYHBIX TOuYeK (MpueMHUKOB). B xozxe pa3paboTku rpaduueckoit narpammbi
JUTSL OTPAKEHUS ATOM OCOOCHHOCTHU MCIIOJIb3YIOT MEXaHU3M Pa3BETBIICHUS/CIUSHUSA
Jyr. OTo mO3BOJIIET HE TOJBKO YTOYHUTH C HCIOJIb30BAHUEM 3aMeYaHU
COJICp’)KaHUE KaXKJ0il BETBU pa3BeTBIIeHHOU [lyru (1moToka 0ObEKTOB), HO U OoJiee
TOYHO ONHCATh U3 KakuX HaOOpOB OOBEKTOB COCTOMT BXOJfIIas B
dbynkunoHanbHbI biiok [lyra, eciau oHa nmoyyyeHa myTeM CIUusHUS.

Ilpumep
OTnmen KOHTPOJS, CO3JAHHBIA IS ONEHKH Y(PQPEKTHBHOCTH YIPABICHHUS U
GyHKIMOHUPOBAaHKS OWONMMOTEKH (C PaBHBIM YCIIEXOM, MOXXHO OBLIO OBl TaKxke

paccMOTpeTh OTAesl (UHAHCOBOTO KOHTPOJS HAa HEKOTOPOM TMPEINpUsiTHH,

HAJIOTOBOT'O KOHTPOJIA U T.H.).

Bmfmmioreusani GoHI BoieeT M QMHAHCH
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Pucynok 2.8 — JIluarpamma BepxHero ypoBHs A-0, oTpakarorias 1eaeByro (yHKIHIO

CHUCTCMbI
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Pucynok 2.9 — Jlnarpamma A0, oTpakaromas J€KOMITO3HUIINIO LEIEBOM
(GyHKIIMM Ha OCHOBHBIE PyHKIMHu Al, A2, A3
Emmeer 1 GrEIEHCH
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Pucynox 2.10 — Jlekommnozunus 610ka Al
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Pucynok 2.11 — Jlekomnozumus 610ka A2
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Pucynok 2.12 — Jlekomno3unus 610ka A3

Tpebosanus k codeparcanuio u ogopmieHuro omuema
OT4eT oJKEeH OBITh MPOIEMOHCTPUPOBAH B 3JIEKTPOHHOU (popme.

B otuete JOJDKHA OBITH MpcaCTaBJICHA (I)YHKHI/IOHaHBHaﬂ MOACIb CUCTEMbI

(MOJIHOCTHIO), a TAKKE OMUCAHKUE MOJICIIH.

TUTynpHBII JIHUCT OTYETa JOJDKEH COJAepX aTh BCIO HHQPOPMALUIO,

HEOOXOUMYIO JUTsl OJHO3HAYHOM UACHTU(PHUKAIIUU aBTOPOB U PabOTHI.



J171s1 3TOrO Ha TUTYJIBHOM JIMCTE YKA3bIBAIOT HA3BAaHUE NUCIUIUIMHBI, TEMY U
HOMEp palOOThl, BapHWAHT 3aJaHUs, HOMEp TPYIIbl, (aMUINA W WHUIUAIIBI
CTYJECHTOB.

KoHTpoapHbIE BOIIPOCH

1. Onuiurre, A1 YEro UCMONb3yeTCsl PYHKIMOHATBHOE MOJEIUPOBAHUE.

2. IlpuBempute  mnpuMepsl, TAe  HOpUMEHsETCS  (YHKIHMOHAJIBHOE
mozaenupoBanue IDEFO.

3. B kakux o0nacTsax QyHKIMOHAIBHOE MOJICIIUPOBAHUE HE IPUMEHUMO?

4. 3ayem HyKEH IJIoccapuil K Mojaenn?

5. Kak Bemonusercs ABC anHanu3 Ha OCHOBE (PYHKIIMOHAIBHOTO
MOJEIUPOBAHUA?

6. [laiite onpenenenue NoHATHIO «1eib». Kak Bel noHnMMaeTe oTinuue uein
OT QyHKIHUH?

7. JlaWTe ONpeIeICHUE TTOHITUIO «IEPEBO LIEJIEN.

8. [lepeuncnure npaBuiia MOCTPOEHUS «IEPEBA LIETICID.

9. B yem pazHuila MeXAy MOJIEIbIO, TOCTPOSHHOM 10 TPUHIIUITY

«JiepeBa 1esei», 1 MoJIelibio mpoiiecca?

JlabGoparopHas padora Ne 3 Mopdosornueckoe onucaHue u
MO/IeJIMPOBAHUE CHCTEM
(2 yaca)
Tema 13. Mopdosiornueckoe onucanue U MoJAeJTMPOBAHNE CUCTEM U
HHGpOPMALMOHHBIX IIPOLIECCOB

L]env: OcBOUTH IpUEMBI MOP(POJIIOTUUECKOTO aHAIN3A.

Teopernueckue cBeieHUsI

Mopdonoruueckoe omnucanue uepapxuuHo. Kondwuryparus mopdonoruu
JaeTCs Ha CTOJBKUX YPOBHSIX, CKOJBKO UX TpeOyercs Mg CO3JaHusd
MPEICTABICHUSI 00 OCHOBHBIX CBOMCTBAaX CHCTEMBI.

LensiMu CTpYKTYpPHOTO aHAIKM3a SBJISIOTCS:

— pa3paboTKa MpaBU CHMBOJIMYECKOTO OTOOPAKEHUSI CUCTEM;



— OLIEHKA KayeCTBa CTPYKTYPhI CHCTEMBI;

— HU3yYEHHE CTPYKTYPHBIX CBOMCTB CHCTEMBI B LIEJIOM U €€ MOACUCTEM;

— BbIpa0OTKa 3aKJIIOUYEHUsI 00 ONTHUMAJbHOCTU CTPYKTYphl CHCTEMBI HU
pEKOMEHAALM IO JAIIbHEUIIEMY €€ COBEPILIEHCTBOBAHUIO.

B cTpykTypHOM NOJIXO0/1€ MOXKHO BBIIECIUTH TPH dTala:

— OINpEACIICHHE COCTaBa CHUCTEMBI, T.€. IIOJIHOE TIEPEUUCICHUE €€
HIOJICUCTEM, JJIEMEHTOB,

— OIPEAEIICHUE CBA3EHU U

— OIpEACIICHHE OTHOIIEHUN MEKIy HUMH.

Onpenenenue cocTaBa CUCTEMBI

N3yuenne MopdoIoruy CUCTEMbl HAYMHAETCSl ¢ DJIEMEHTHOTo cocraBa. OH
MOJKET OBITh:

— TOMOTEHHBIM (OJJHOTUITHBIEC 3JIEMEHTHI);

— IeTepOreHHbIM (Pa3HOTHUITHBIE JIEMEHTHI) U

— CMEIIIaHHbBIM.

OOHOTUIHOCTH HE O3HAYAeT MOJHON WIEHTUYHOCTH W OIPEAENAET TOJIBKO
OJIM30CTh OCHOBHBIX CBOMCTB.

['oMOreHHOCTH, Kak TMpPaBWJIO, COIYTCTBYET HW30BITOYHOCTh W HaJU4He
CKPBITBIX (IOTEHIUATBHBIX) BO3MOXKHOCTEN, JOTIOTHUTEIBHBIX PE3EPBOB.

['eTeporeHHbie 37€MEHTHI CIELHAIU3UPOBAHBI, OHU KOHOMHYHBI U MOTYT
ObITh 3((HEKTUBHBIMHU B Y3KOM JIMAINa30HE BHEIIHUX YCIOBHUH, HO OBICTPO TEPSIIOT
3¢ PEKTHBHOCTH BHE 3TOT'0 JMAlla30Ha.

BaxxupIM mnpuzHakoM MOpPQOJIOTHM SBJISETCS Ha3HaueHHe (CBOICTBA)
AJIEMEHTOB. Pa3nuyaroT 3J1€eMEHTHI:

— UH(POPMALIOHHBIE;

— JHEpPreTUYECKUE;

— BEIIECTBEHHBIE.

Cnenyer NOMHUTB, 4YTO TakO€ JIEJIEHUE YCIOBHO M OTPAXKAET JIMIIb

npeobiafaronie CBoOMcTBa dsieMeHTa. B ol0mem ke ciydae, mnepenada



uHbOpMalluu HE BO3MOXHA 0€3 PHEpruH, MEPEHOC SHEPTUU HE BO3MOXKEH 0e3
uHbOpMaIUu.

NudopmanimoHHbie 37€MEHTHI MpeHA3HAYEHBI JJI MpUeMa, 3allOMUHAHUS
(xpaneHnwus), mpeoOpazoBanus u nepenayn nHbopmarmu. [IpeodpasoBanue MoxeT
COCTOATh B U3MEHEHUU BHJIa SHEPTHH, KOTOpasi HeceT MHPOPMAIIHMIO, B U3MEHEHUU
criocoba koaupoBaHus (IIpPEeACTaBIEHUS B HEKOTOpPOM 3HAKOBOM (opme)
uHbopMaluu, B CXKAaTUM HMHPOpPMALMU TyTeM COKpalleHHs H30BITOUHOCTH,
NPUHATHUS PEIICHUN U T. 1.

PazmuuaroT oOpatumbie U HeoOpaTUMBbIE Mpeodpa3oBaHus HHGOPMAIIHIH.

OOpaTtumble HE CBS3aHBI ¢ MOTepen (MO0 co3aHreM HOBOW) MH(OPMALIUU.
Hakomnenue (3amomMuHaHue) sBIsieTCss OOpaTUMbIM B TOM Cilydae, €CJIM He
IPOUCXOAUT MOTEPh NHPOPMAIIUHU B TEUEHUE BPEMEHU XPAaHEHHUS.

[IpeoOpazoBaHue 3HEPruM  COCTOMT B  HW3MEHEHUM  [apaMeTpoB
HPHEPreTUYECKOro MNoToka. ITOoTOK BXOAHOW 3HEPruu MOXKET MOCTyHaTh W3BHE,
aub0 OT JPYruxX DJIEMEHTOB CHUCTEMbl. BBIXOMHOW SHEPreTUYeCKHil TOTOK
HaIlpaBJIeH B JIpyrue cUCTeMbl, InOo B cpeny. I[Iponecc npeodbpa3oBaHus SHEPTUH,
€CTECTBEHHBIM 00pa3oM, HYXKIaeTcsl B HH(MOpMAIUH.

[Ipouiecc mpeoOpa3oBaHUs BEHIECTBA MOXET OBbITh MEXaHMYECKUM
(HanpuMep, IITaMIIOBKA), XUMHUYECKUM, (U3HMUYECKUM (Hampumep, pes3Ka),
OuonoruueckuM. B CIOXHBIX cHucTeMax MpeoOpa3oBaHUE BEIIECTBA HOCUT
CMEIIAaHHBIN XapaKTep.

B o6miem ciyuae, cienyer UMETh B BHJy, UTO JIFOObIE MPOLECCHI, TaK WU
MHaye, IPUBOAT K peoOpa30BaHUIO BEUIECTBA, SHEPTUU U UH(DOPMALIHH.

Onpenenenue cBszeit

Mopdonornueckne cBOWCTBa CUCTEMBI CYILIECTBEHHO 3aBHUCST OT XapakTepa
CBSI3EU MEXKY DJIEMECHTaAMMU.

[TonsiTue cBA3W BXOAUT B JH0OOE ompeneneHue cucrembl.  OHO
OJIHOBPEMEHHO XapaKTEepU3YeT:

CTpoeHue (CTaTuKy), U

(GYyHKIIMOHUPOBAHUE (IMHAMUKY ) CHUCTEMBI.



CBsi3u 00€ecTeurnBarOT BOSHUKHOBEHHE U COXPAHEHUE CTPYKTYPHI i CBOWCTB
CHUCTEMBI. Boiienstor

HH(pOpMAITMOHHBIE,

BEIIIECTBEHHBIE U

HSHEPreTUYECKUE CBS3H,

onpeensisi UX B TOM K€ CMbICIIE, B KAKOM ObUIA ONPEIeNICHbI JIEMEHTHI.

KadectBo cBsizu ompenensercs €€ TNPOIMYCKHOHW CIIOCOOHOCTBIO |
HAJIe)KHOCTBIO.

XapakTep CBS3U OIPEIENAETCS YIEIbHBIM BECOM COOTBETCTBYIOIIETO
KOMITOHEHTA (WJIM 11e7IeBOM QyHKITEH ).

CB43b XapaKTepU3yeTcs:

* HAIIPaBJICHUEM:

— HaIpaBJIEHHBIE U

— HEHAIpaBJICHHbIE,

— CUJIOM:

— CWJIbHBIC U

— cia0sble,

* BUJIOM:

— MOJYUHEHUS (HAIIPUMEP, CBA3U «POJI-BUJ», «UACTh-IIEI0L»),

— MOPOXKICHUS UM TEHETUYECKUE (HAIpUMED, KIIPUUNHA-CIICICTBUEY ),

— paBHOMpPABHBIE U

— CBSI3M YNPABJICHUS,

* MECTOM TPUIIOKEHHUS:

— BHYTPECHHUE U

— BHEUIHUE,

* HAIIPaBJIEHHOCTHIO MTPOIIECCOB:

— MpsIMEIE,

— oOpartHkbIe,

— HEUTpAJIbHBIC



IIpsmble CBsI3M TpeAHA3HAYEHBI JUIA II€peadyd  BELIECTBA, DJHEPIUH,
uHGOpPMaIlUU UM UX KOMOMHAIIMIA OT OJHOTO 3JIEMEHTA JAPYroMy B COOTBETCTBHUU
C MOCJIEI0BATEIBHOCTBIO BBIMOIHIEMBIX (PYHKIIUM.

OdeHb BaXkKHYIO POJIb, KaK Mbl YK€ 3HAEM, UTpaloT oOpaTHbIE CBA3H — OHU
SBIIIIOTCS OCHOBHOM CAMOPETYJIMPOBAHUSA U PA3BUTHUS CUCTEM, IPUCIIOCOOJICHUS
UX K M3MEHSIOIMMCS YCJIOBHUSAM CyIIeCcTBOBaHMs. OHM B OCHOBHOM CIYXKaT IS
yIpaBiIeHUs TpoleccaMu M Haubosiee pacnpoCTpaHEHbl HH(POpPMAIMOHHBIE
00paTHBIC CBSI3HU.

HelitpanpHble CBS3M HE OTHOCATCA K (PYHKIMOHAJIBHOM AESITEIbHOCTU
CUCTEMBI, HEINpeACKa3yeMbl M ciydaiiHbl. OZHAaKO HEUTpaJbHBIE CBSI3M MOTYT
ChITPaTh OMNPEACIECHHYI0 POJIb MPHU AJANTALUU CUCTEMBI, CIYKUTh HCXOJIHBIM
pecypcoM A1 GOpMHUPOBaHMS IPSIMBIX U OOPATHBIX CBA3EH, SBISTHCS PE3EPBOM.

Mopdonornueckoe onucaHue MOXKeET

* BKJIFOYATh YKa3aHUs HA HAINYNE U BUJ CBA3H,

coJiepkaTh OOIIYI0 XapaKTEPUCTHUKY CBsI3U, JMOO MX KaueCTBEHHBIE U
KOJINYECTBEHHBIE OLICHKH.

Mopdomoruueckre cCBOMCTBA CTPYKTYPBI XapaKTePU3yIOTCs

* BDEMEHEM YCTAHOBJICHUS CBSI3M MEXKIY DJIEMEHTAMU U

* IPOITYCKHOM CLIOCOOHOCTHIO CBSA3H.

IIpy HanMUMKM KOJIMYECTBEHHBIX XAPAKTEPUCTHUK CBA3EHM MOYKHO J10Ka3aTh,
YTO MHOXKECTBO JJIEMEHTOB CTPYKTYpbl 00pa3yeT HOpPMajbHOE METPHUYECKOE
npoctpaHcTBo. CrenoBaTeslbHO, B HEM MOXHO ONPENEIUTh METPHUKY (IOHATHE
paccrosinus). i penieHust HeKOTOPBIX 3a/1a4 11eJeCO00pa3HO BBEICHUE METPUKU
B CTPYKTYPHOM IIPOCTPAHCTBE.

Onpenenenne OTHOIICHUH

CTpyKkTypHBIE  CBOMCTBA  CHCTEM  OIPENEISIIOTCA  XapakTepoM U
YCTOMYHMBOCTBIO OTHOLIEHUH MeEXIy dJjiemMeHTamu. llo xapakrepy OTHOLICHUI
MEKy 3JIEMEHTAMU CTPYKTYPBI JIEJIATCS Ha!

* MHOTOCBSI3HBIE,

* UEpapXuuecKue,



* CMELIaHHBIE.

I1o ypOBHIO yCTOMYMBOCTH CTPYKTYPBI JEIAT HA

* IETEpPMUHUPOBAHHBIC;

* BEPOSITHOCTHBIE;

* XaOTUYECKHE.

JleTepMUHUPOBAaHHBIE CTPYKTYpPhI HanOosiee yCTONYMBEL. B HUX OTHOIICHUS
A1u00 TOCTOSIHHBI, JIMOO HW3MEHSIIOTCS BO BpPEMEHU IO JAETEPMUHUPOBAHHBIM
3aKOHAaM.

BepoATHOCTHBIE CTPYKTYpPbl U3MEHSIOTCA BO BPEMEHU II0 BEPOSTHOCTHBIM
3aKOHAaM.

XaoTHYECKUE CTPYKTYpPhl  XapaKTE€PHbl OTCYTCTBUEM  OTPAHUYCHHIA.
DneMeHThl B HUX BCTYMAlOT B CBA3b B COOTBETCTBUM C WHAWBUIYaJIbHBIMU
CBOMCTBAMU.

CtpyKTypa urpaet OCHOBHYIO pOJib

- B (OpPMUPOBAHUU HOBBIX CBOWCTB CHCTEMBI, OTJIMYHBIX OT CBOWCTB €€
KOMIIOHEHTOB,

- B IIOJACPKAHUM LIETOCTHOCTH U YCTOMYMBOCTU €€ CBOMCTB 110 OTHOILIEHUIO
K U3MEHEHUIO 3JIEMEHTOB CUCTEMBI B HEKOTOPBIX MPEIEIIaX.

BaxHbpIMM ~ CTPYKTYpHBIMH  KOMIIOHEHTAMHU  SIBJIAIOTCSI  OTHOILICHUS
KOOpAMHALIMU U CyOOpMHALINH.

Koopaunanust BeIpakaeT yHoOpsIOYEHHOCTh JJIIEMEHTOB CHUCTEMBI «IIO
TOPU30HTANINY. 31€Ch UIET peYb O B3aUMOJEWCTBUM KOMIIOHEHT OJIHOT'O YpPOBHS
OpraHU3aLUH.

CybOopaunanuss — «BEpTHKaJbHAas» YMNOPSJOYEHHOCTh TMOJYMHEHUS W
CYONOTYMHEHHS] KOMIIOHEHT. 3JIeCh peuYb HIET O B3aUMOJEHCTBUU KOMIIOHEHT
Pa3IMYHBIX YPOBHEN UEPAPXUH.

Wepapxus (hiezosazche — cBsieHHas Bi1acTh, Iped.) — 3TO PACHOJIOKEHHE
yacTeyd LEJNoro B MOPAAKE OT BBICIIETO K HU3IIEMY. TepMHUH «uepapXusi»
(MHOTOCTYIIEHYATOCTh) OMpPEAEIAET YHOPAJOUEHHOCTh KOMIIOHEHTOB CUCTEMBI 10

CTCIICHU BAXXHOCTH.



CunpHas wuepapxus (uMepapxus THIIA <«JIEPEBO») — Takas Hepapxus, B
KOTOpPOM  33aJaHO  B3aMMOOTHOLIEHUE CTPOrOro IMOJYMHEHHS  KOMIIOHEHT
HIDKEJIEXKAILErO0 YPOBHS OJAHOMY W3 KOMIIOHEHT BBIIIEIEKALIETO YPOBHS, T.€.
OTHOLUEHUS APEBOBUIHOIO MOPSAKA.

Hepapxuueckue CTPYKTYpbl CO CIIa0BIMU CBSI3IMHU - Takash HUepapxus, B
KOTOPOW 3JIEMEHThl HMYKHErO YPOBHS MOTYT OBITh B OTHOIIECHWM NOJYMHEHHUS C
HECKOJIBKMMH 3JIEMEHTAMU BEPXHErO YPOBHS WM 33/JaHbl B3aMMOOTHOIIECHHS HE
TOJIBKO MEXJly YPOBHSIMHM, HO U B IIpe/ieax OJHOTO YPOBHSI HEPAPXUH.

JUIs vepapXudecKux CTPYKTYp XapakTepHO HAIW4YUE YOPABILSIIONIUX H
VCITOJIHUTEJIbHBIX KOMIIOHEHT. MOIyT CyIlleCTBOBaTh KOMIIOHEHTHI, SIBISIOLIUECS
OJIHOBPEMEHHO M YIPABJISIOIIMMHU U UCTIOJTHUTEIbHBIMU.

Pa3nnuaroT cTporo 1 HECTPOro UEPAPXUUYECKHUE CTPYKTYPHI.

CucremMa CTpPOroml HEpaApXUYECKOW CTPYKTYpbl HMMEIOT CIEAYIOLIUE
[IPU3HAKU:

* B CUCTEME MUMEETCS OJUH TJIABHBIA YIPABILIIOIIUNA KOMIIOHEHT, KOTOPBIN
MMEET HE MEHEE JIBYX CBA3EH;

VUMEIOTCSl UCIIOJHUTEIIbHBIE KOMIIOHEHTBI, KaXJbId U3 KOTOPBIX HMEET
TOJIBKO OJIHY CBSI3b C KOMIIOHEHTOM BBIIIEJIEKALIETO YPOBHS,

* CBA3b CYILIECTBYET TOJBKO MEXIY KOMIIOHEHTAMU, [IPUHAJICKALIUM IBYM
COCETHUM YPOBHSM, IIPU 3TOM KOMIIOHEHTBI HU3LIETO YPOBHS CBSI3aHBI TOJIBKO C
OJIHUM KOMIIOHEHTOM BBICIIETO YPOBHS, & KaKIbIM KOMIIOHEHT BBICIIETO YPOBHS
HE MEHEE, YEM C ABYMsI KOMIIOHEHTaMU HU3LIETO.

Kak nmpaBwiio, Hanuune HEpapxXuu SBISIETCS NPU3HAKOM BBICOKOTO YPOBHS
OpraHu3aluyd CTPYKTYpbl, XOTA MOIYT CYLIECTBOBATb M HE HEPAPXUYECKUE
BBICOKOOPTAaHU30BAHHBIE CUCTEMBI.

B (yHKUMOHANBHOM OTHOIIEHUM HWEPAPXUYECKUE CTPYKTYphl OoJee

O9KOHOMMWYHEI.



JIist HE WepapXW4ecKUX CTPYKTYpP HE CYIIECTBYET KOMIIOHEHT, KOTOPBIC
SIBJSIIOTCS.  TOJBKO  YIPABJSIOMIMMHA WM TOJIBKO HWCHOJHUTEIbHBIMHU. JIt000i
KOMITOHEHT B3aMOJIEHCTBYET 00Jiee YeM C OJJHUM KOMITIOHEHTOM.

MEIIaHHBIE CTPYKTYPHl TPEACTABISIOT COOOW pa3jYHble KOMOWHAINH
UEPapPXUYECKUX U HEUEPAPXUUECKUX CTPYKTYP.

Jlupupyromas nogcucreMma

Bgenem noustue nuaepcersa.

JIupupyromel Ha3bIBaeTCAd MOACUCTEMA, YAOBIECTBOPSAIONIAS CIEAYIOIIUM
TpeOOBaHUSM:

MOJICHCTEMa HE MMEET JIETEPMUHUPOBAHHOTO B3aUMOJICUCTBHUS HU C OJTHOM
MOJICUCTEMOM;

MOJICHCTEMA  SIBIIACTCA  YIpaBJstomeld (MpU  HEMOCPEACTBEHHOM WM
OTIOCPE/IOBAHHOM B3aMMOJICHCTBUM) IO OTHOIICHUIO K YacTH (HAuOOJIbIIEeMY

YUCITY MOJICUCTEM);

nojcucreMa MO0 HE SBISETCA yNpaBisieMod (MOIYMHEHHOM), arbo
YIPABJISIETCS. HAMMEHBIIUM (TI0 CPAaBHEHUIO C JPYTUMU) YHCIIOM MOJICUCTEM.
JIngupyronmx MoACUCTEM MOXKET ObITh Oojblie ofHOM. [Ipu HEeCKOIBKHUX
JUIAPYIOIIUX ITOACUCTEMAX BO3MOYKHA IJIaBHAsl JIMAUPYIOLIAs] IOACUCTEMA.
[loncucrema BBICHIETO YPOBHSI MEPApXUUYECKON CTPYKTYpbl TOJIKHA OBITH
[VIABHOW JMAMpyrolIed. Eciu ke 3TOro Her, TO IpearnoiaraeMas uepapxudeckas
CTpyKTypa JMOO HeycToilunBa, JHOO0 HE COOTBETCTBYET HCTHHHOW CTPYKType

CHCTCMBHEI.

/F
VAN

Pucynok 3.1 — I'pad



HepeBo (puc. 3.1) — B5TO OpUEHTHUPOBAaHHBIA Tpad, XOTA MpPHU €ro
M300paKEHUH HE Bcerja pucytorcs crpeikd. OOBIYHO BepUIMHBI JiepeBa
pacroiararoTcs o ypoBHSIM CBEpXY BHU3. J[yru HampaBJeHbl OT BEPXHUX BEPILIUH
K HKHUM. Kaxkaas BepivHa MOKET OBbITh CBsSI3aHA C OJJHOM BEPIIMHOIN BEPXHEIro
YpOBHS (MCXOAHOM) M MHOYKECTBOM BEPIIMH HIKHETO YPOBHS (IMMOPOXKICHHBIMHU).
Takasi CBA3b Ha3bIBACTCS «OJWH KO MHOTMM». EAMHCTBEHHas BepIIMHA CaMOIo
BEPXHETO YpPOBHS HAa3bIBA€TCid KOpHEM JiepeBa. BeplimHbI caMOro HUXKHETO
YPOBHS, Y KOTOPBIX HET MOPOKACHHBIX BEPIIWH, HA3BIBAIOTCS JUCTHSIMU JIEPEBa.
JlepeBo sBISIETCS CBSI3HBIM TpadoM. DTO 3HAYUT, YTO MEXKAY JIFOOBIMH JBYMS
BEpIIMHAMU HUMEETCS XOTsA Obl OJIMH MYyTh, CBS3BIBAIOIIMNA MX MEXIy coOoil. B
JIepeBe OTCYTCTBYIOT METIN — 3aMKHYThIE TpPAaeKTOpUH cBsizeid. [lorTomy Mapuipyt
NepeMeNIeHs] 0 JIEPEeBY MEXAy JIOOBIMU JBYMSl BEpUIMHAMHU BCErJa SIBISETCA
€JIMHCTBEHHBIM.

['maBHOE oT/IMUME TOAXOAA K M3YUYEHHUIO JIIOOOTO OOBEKTAa KaK CUCTEMBI
COCTOMT B TOM, YTO HCCJIEJOBaTe]Ihb HE OIrPAHUYMBACTCS PACCMOTPEHUEM U
OMMCAaHUEM TOJIbKO BEIIECTBEHHON M SHEPreTUUYECKOU €ro CTOPOH, HO M (TPEexkK]Ie
BCET0) MPOBOJIUT UCCIICIOBAHUE €r0 HHPOPMAITUOHHBIX ACTICKTOB:

— LIeJIEH,

— UH()OPMAITMOHHBIX TTOTOKOB,

— yIIpaBJICHUS,

— OpraHu3alyu u T.1.

Co3maHue HOBBIX M COBEPIICHCTBOBAHWE CYIIECTBYIOMUX OOBEKTOB
(cucTeM) 3aBUCAT OT PEIIECHUS BOIPOCOB, MO3BOJISIFOIIUX

— aHAM3UPOBATH UMEIOIIYIOCS HH(POPMAIIUIO,

— OTCEUBATh €€ N30BITOUHYIO YacTh,

— BBIJICJIATh OCHOBHYIO,

— MPOU3BOAUTH OLIEHKY U

— obecrneunBaTh (HOPMUPOBAHKUE AIBTEPHATHUB ISl IPUHSATHS PELICHUM.

3ananne Mopdgosioruyeckoe onucaHme CUCTEMbI



Tlopsook evinonnenus pabomol

[Tpumep 1. I'opox Mocksa ocHoBan B 1147 roay, ropoa Caukrt-IlerepOypr
ocHoBaH B1703 roay. Paccrosinue ot Mockgsl g0 Cankt-IlerepOypra 713 km. ['on
ocHoBanus ropoja TBeps 1135 roa, paccrosiuue ot MockBbl 10 TBepu 175 kM.
Spocnasib ocHoBad B 1010 roa, paccrosinue ot MockBbl 10 SpocnaBns 272 k.
['opon CMoneHck ocHOBaH B 863 roay, a paccrosHue oT MockBbl 10 CMOJIEHCKA

400 kM.
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Pucynoxk 3.2 — B3BeuieHnnsiii rpad

[Ipumep 2. Paccmorpum Bun rpada ¢ IuKIaMu, TO €CTh Tpad, B IeNH
KOTOPOT0 HavyajbHasl U KOHEYHAs! BEPIIMHBI COBITA Iat0T.

[TocTpouMm rpad mo oTpeiBKam u3 ckasku o mape Cosrane.

K Mopro s nogxoauT oH,

Bot u cibimut 6yaTo CToH...

brércs nebean cpenp 3b10¢eH,

Kopuryn HocuTcs Hax Hel;

Ho kax pa3 crpena 3anena,

B mero kopuyHa 3anena —

Kopuryn B Mope KpoBb IpOJIHIL,

JIyk napeBud OnycTu;

CMOTpUT: KOPIIIYH B MOPE TOHET

M He nTuybuM KPHUKOM CTOHCT,



Jlebenpb 0KOJI0 IIIBIBET,
351010 KOpUIyHa KIIIOET,

N napeBruuy norom

MOABUT PyCCKHUM SI3BIKOM. ..
Bot oTkpeL1 apeBUY 0uH;
Otpsicas rp€3bl HOUU

U nuBsce, epen coboit
Buaut ropoa oH 60JIbIION,
Marp ¥ CbIH HUIYT KO Tpajuy.
JIume crynunu 3a orpany,
IIbIIHBIN IBOP BCTPEUYAET UX;
Bce ux rpomko Benmuaror
N napeBrnua BeHUYAIOT
KHspxuii mankoi, u riaiaBoit

Bosrnammaror Haz coOOid. ..

U Tak nanee.
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Pucynoxk 3.3 — I'pad ¢ nukinamu
[Tpumep 3.

HlepeBo — 310 rpad ¢ mepapxuueckor cuctemoit, rne Mepapxus — 310
CTPYKTypa paclpeiesIeHHs YaCTEN LEIO0ro OT BBICIIETO K HU3IEMY. A
Hepapxudeckass cucrema — 3TO CHUCTEMA, YaCTH KOTOPOW HAXOIATCS B

OHpClIGJIéHHBIX oTHolIeHUSIX. K oTHOIIEHUSIM Hepapanecxoﬁ CHCTCMBI OTHOCATCA



ABJEKICTCA  PAa3HOBUAHOCTBIO», «BXOJIUT B COCTaB» W APYIruC «OTHOUICHUA

MePAPXMUECKON CHCTEMDBI

HOTYUHEHHOCTI.

«fAsnaerca [pyrue oTHoweHwuA

Pa3HOBUAHOCTLION NOAYUHEHHOCTH
«BxoauT B coctas»

Pucynox 3.4 — Uepapxuueckuii rpad

PaccMoTpuM umepapxuueckylo cucteMy (QUPMBI, KOTOpas, Hamnpumep,
3aHMMAETCs peanu3aluell TEXHUKU. 371ech OyAeT Takas cucTtemMa MOAYNHEHHOCTH:
reHepaibHbIA JAUPEKTOP - CaMblil TJIaBHBIA YENOBEK W Biaaener] GupMbl, emy
HNOTUYUHSIOTCS ~ JIUPEKTOpa  Mara3uHoOB,  KOTOpble  PYKOBOAAT  paboToi

aIMUHHUCTPATOPOB, HY a TEM, B CBOIO OU€pe/lb, TOAYMHSIIOTCS IIPOIABIIHI.

leHepanbHbIv
AVPEeKTop

Awnpexropa

MarasmHos

AAMUHMCTPaTOPbI

Mpopgasupbt

Pucynoxk 3.5 — I'pad mogunnenHoctu (pupmsI)

PaccmoTpuMm cucteMy, CBSI3aHHYIO CHCTEMOW MOAYMHEHHOCTU «BXOIAT B
coctaBy. OHa WHMeEeT HepapxUuecKylo CTpyKkTypy. Hampumep, wu3o0paszum

clenyromuii rpad nepapxuueckon CUCTEMBI:



[lepnonnueckass cucrema 3JIEMEHTOB B HEE COCTAaB BXOASAT METAUIbI U
HEMeTaJuIbl. B CBOIO ouepenb METalIbl AEATCA Ha 2 TPYIbl — rpymnmna 1 u rpymmna
2, HEMETAJIJIBI JISJIATCS TaKKe Ha 2 TPYyNIbl — rpymmna S5 u rpynna 6 u tak naiee. B
OTJIMYME OT OCTAJIbHBIX IpadoB JEPEBO HE COAEPKUT LMKIOB M METENb, TaK Kak
MEXIY JHOOBIMU IBYMSI €70 BEPIIMHAMHU CYIIECTBYET TOJIBKO OJIUH MYTh.

Taxk e y rpada «JlepeBo» BbIIENSIETCS TJIaBHAas BEpIIMHA, KOTOpas
Ha3bIBACTCsI KOPEHb JiepeBa. Y Jt000i BEpIIMHBI IepeBa MOTYT ObITh MOTOMKH. A

BCPHIMHBI, Y KOTOPBIX HET IOTOMKOB, HA3BIBAIOTCS JIMCTbAMMU.
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Pucynok 3.6 — Uepapxuueckuii rpad mogunHEeHHOCTH

Cnenyroumii  BUA JIpEeBOBUIHOTO Tpada C OTHOLICHUEM «SBIISETCS
Pa3HOBUIHOCTHIOY» MPUMEHSETCS ISl MPEACTABICHUS KJIaCCU(PUKALIUU O0BEKTOB.

Hanmpumep,  pasHoBuaHOCTSIMH  oTpsina  «Hacekombie» — SIBISIOTCS:
[TpstMOKpBUIbIE K HUM OTHOCSITCSI KY3HEUHKH, CBepUKH. [10iyKECTKOKpBUIBIE — K

HUM OTHOCSTCS KJOIbI, Yenryekpblible K HUM OTHOCSTCSl 0a004uku U CTPEKO3bl.
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Pucynox 3.7 — I'pad ¢ pa3HOBUIHOCTHIO

CocraBieHuEe KOTHUTUBHBIX CXEM

[Ipyu cucTteMHOM aHaau3e CUCTEM YJOOHBIM HHCTPYMEHTOM  HX
M300paKeHUsl SIBISETCS MHCTPYMEHTapUil KOTHUTHUBHOW CTpyKTypu3aiuu. Llenb
KOTHUTHUBHON CTPYKTypu3aluu — (QOpMUpPOBAaHWE W YTOYHEHHUE THUIOTE3bI O
(GYHKIMOHUPOBAHUM UCCIEAYEMOM CHCTEMBI, T.€. CTPYKTYPHBIX CXE€M IMPUYUHHO-
CJICJICTBEHHBIX CBSI3€H, NX HAYAJIIbHON KOJIMYECTBEHHON OLICHKE.

[IpuunHHO-CIEACTBEHHAs] CBSI3b MEXKIYy CcHUCTeMaMH (TIOJICUCTEMaMH,
aneMeHTamMu) A u B nosnoxxutenpHa (OTpULIaTeNIbHA), €CJIU YBEJIUUCHHUE WU

ycusjeHue A BeNET K YBEIWYEHUIO WIM YCWICHUIO (YMEHBIICHUIO WIH
ocnabnennio) B.

[Ipumep. KorHuTuBHAs CTpyKTypHass cxeMa IJis aHajiu3a MpPoOJIeMBbI

HHEPronoTPeOICHNS MOKET UMETh CIEAYIOIIUN BU:



1 CTOMMOCTL 3HepIuM 2
. COCTOSHME OKPYKAIOIIEN Cpenb!
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. ucno npennpuaTui . Tucno paboyux Mect

Pucynok 3.8 — IIpumep KOTHUTUBHOM KapThl.

Crpenka 1-4, o3HayaeT: C YBEIUYCHHEM CTOMMOCTH MOTpebiieHne
3JIEKTPOHEPIHH YMEHbIIAETCA (3HAK MUHYC);

Crpenka 4-1 ¢ pApyrod CTOpPOHBI, O3HAYaeT, YTO C YBEJIHMYECHHUEM
noTpeOieHUs JHEPrMH  BCIEACTBHE Pa3BUTHA  IPOU3BOJCTBA, CTOMMOCTD
AJIEKTPOSHEPTUH YMEHBINAETCS B CBA3U Pa3BUTHUEM HHEPreTUYECKON OTpacib U
OTBICKaHHUEM HOBBIX HCTOYHUKOB YHEPTHH U HOBBIX TEXHOJOTHUH;

3-1 ¢ yBenMuUEHUEM KOJMYECTBA 3HEPTrOPECYpPCOB CTOMMOCTH PECYpPCOB
yMeHbIIaeTcsi (€Ciau MNPEeIIoKEHHUE OIepekaeT CIOpoc, TO MPOU3BOAMUTEINIO IS
yBeJIMYeHUsT 00bEMA MPOAAXK MPUXOAUTCS YMEHbBINATh LIEHY; BBEICHHE HOBBIX
CIOCOOOB MOJYYEHHUS HJIEKTPOIHEPTUU, HANpUMeEp SACPHOM, a B TEPCIEKTUBE
TEPMOSIEPHON, BETPOBOW, COJIHEYHOM, IMPUIMBHOM, TEPMAIBHOW HAIPABJIEHO, B
YaCTHOCTH, Ha CHIDKEHHUE CTOUMOCTH);

3-6 yBeIUYEHHE PECYPCOB BJIEKTPOIHEPTHUU CIIOCOOCTBYET YBEIWYEHUIO
KOJIMYECTBA NPEANPUATHH;

4-3 Bo3pacraroiiee MmoTpedieHne BBI3BIBAET HEOOXOIUMOCTh YBEITHUCHHS
SHEPTrOpPeCcypcoB;

6-4 poct yncna npenpUiATUA TPUBOJUT K YBEIMUCHHUIO TOTPEOJICHNUS;

6-7 yBenuMveHHE 4YHMCIAa TPEANPUATANA CIOCOOCTBYET YBEIMYEHHIO YHUCIA
pabouux MecT;

7-5 yBenMueHHWE 4Hcia PpabouyuX MECT CHOCOOCTBYET YBEIMYCHHIO

YUCICHHOCTHU J'IIO)ICI\/'I, TaK KakK pa60Ta ABIACTCA HCTOYHHUKOM 3apa60T1<a u



0J1IarOCOCTOSTHUS, YTO CIIOCOOCTBYET 00pa30BaHUIO CEMEM, U MUTPAITUN HACETICHUS
B MECTa, TJie UMeeTcs padoTa.

5-4 yBeNMYEHHE YHUCIEHHOCTH pPadO4YMX MECT MPUBOJUT K POCTY
noTpeOIeHUS SPHEPTUH;

4-2 yBelWYEHUE TOTPEOJICHHS] DSHEPIHMH CIOCOOCTBYET YXYIIIEHUIO
COCTOSIHUS OKpYXaroIei cpeibl (0COOCHHO BIUSIOT TEIJIOBBIE JJIEKTPOCTAHIINHN )

2-4 yaydIIeHUE COCTOSHUSA OKPYXKAIOIMIeH Ccpeapl MPUBOAUT K POCTY
YUCJICHHOCTU JIIOJIE 3a CYET YBEJIMYEHUsSI MPOJOJDKUTEIBHOCTH >KM3HHU, POCTa
POKJIa€MOCTH, YMEHBIIICHHSI MUTPAIIMU U3 30H PA3BUTOTO MPOU3BO/ICTBA.

Kak BHUIHO, cOCTaBleHHWE KOTHUTHBHBIX CXEM TO3BOJISIET BBISBUTH CBS3H
paccMaTpuBaeMoro Impoiiecca ¢ JAPYTMMH TIpolleccaMd WM HMX IapaMeTpamu,
ONPEACIISIIOIMMH OKPYXKAIOIIYIO CpPEIy.

Berliie 66110 paccMOTpPEHO BIUSHUE Pa3IMYHBIX (DAKTOPOB Ha MOTpeOsIeHUE
AJIEKTpodHEpruu. BaM crieayer paccMoTpeTh OAHY M3 BaKHEUIIUX MPoOjeM Jis
paccMaTpuBaeMON CHCTEMBI W TOKa3aTh AaHAJOTUYHBIM O0pa3oM KOTHUTHUBHYIO
cxemy. Takumm mpobGiaeMaMu IS TOPTYIOIMICH OpraHW3alMid MOTYT OBITh
IIEHO00pa30BaHNE B IAHHOM CEKTOPE MPOAYKIMHU, YBEIMUYECHUE 00beMa MPoJak ¢
IEAbI0  3aHATHS JOMHHHUPYIONIETO TIOJOKCHHWS Ha MECTHOM, OOJIACTHOM,
TOCYJapCTBEHHOM WJIM MEKIOCYJAapCTBEHHBIX pBIHKAX. J[Isg mpou3Boasamx
MPEANPUATANA 3TO MOXKET OBITh MPOOJIEeMa MOBBIIICHHS Ka4yeCTBa MPOIYKIIUU, YTO
JOJDKHO 00€CTICUNTh KOHKYPEHTHBIC MPEHMYIECTBA MPOIYKIIMA M TaK Jaiee.
Croucok mpoOjeM Il CaMbIX Pa3HBIX CHUCTEM MOXKET OBbITh OYEeHBb OOJIBIIUM.
Bribepute omHy M3 akTyalbHBIX MPOOJIEM IS Balied CHUCTEMbI, pa3pelieHue
KOTOpOM OO0ECNeyuT peuieHue KakoW-aubo 3aJauyd U MpUOJM3UT Ledb (Wid
MOAIIENB), K KOTOPOH CTPEMHTCS Ballla CHcTeMa (MIIH MOJICHCTEMA).

KOrHUTHUBHBIN ~ WHCTPYMEHTApWH  IO3BOJIAET  CHHMDKATh  CJIOXKHOCTB
uccienoBanus, popMaau3anuu, CTPYKTYPUPOBAHKS, MOJICTUPOBAHUS CHCTEMBI

3aganue 2 Pemuthb 32124 ¢ noMobIo rpagos.

1. B xopoOke Tpu mapuka: xENTbii, 3enEHbIN 1 KpacHbIl. [lecTuknaccHuna

Tanst co cBoMMU ByMsI Jpy3bsiMu Maitieid 1 HUKUTOM BRIHUMAIOT UX M3 KOPOOKHU



no omHoMy. CKOJIBKO KOMOWHAIMi BbIOOpa MpU STOM BO3MOXKHO? HykHO
BBHITIMCATh BCE BApUAHTHI BHIOODA.

Pemrenue nanHou 3amauu NpeACTaBUTh B BUJIE AEPEBA.

2. Hapucyiite nBa BapuaHTta rpada cucremsl «Kommerorepy, coaepkamiero
CJIeNyIOIME BEpPUIMHBI: MPOLECCOp, ONEpaTHBHAS MaMsTh, BHEIIHSS NaMSATh,
KJIABUATypa, MOHUTOP, IPUHTEP:

a) JIMHUS CBSI3M O0O3HAYACT OTHOIICHHUE «IepenaeT WHGOpMaIoy»; 0)
JIMHUS CBA3U 0003HAYAET OTHOUICHUE: «YIIPABIISET.

3ananue 3. Mopgdoaoruyeckoe onucaHue 3K0CHUCTEMbI

Tlopsook evinonnenus

OnucaHue MOXKET BKJIIOYATh CTPYKTYPY OOUTAIONIUX B HEW XUIIHUKOB U
KEPTB, UX TPOPHUUECKYIO CTPYKTYPY WM CTPYKTYPYy THIIH, UX CBOWCTBA, CBSI3H.
Tpoduueckas CTpykTypa TuINa "XWUIIHUKA W SKEPTBBI' 00pa3yrT JBE
Henepecekaromumecs: coBokynHoctd X U Y co cBoiictBamu S(X) u S(Y). Bo3pmem
B KauecTBE S3bIKa MOP(OJIOTUYECKOTO OMHCAHUSI PYCCKUU S3BIK C DJIEMEHTaMU
anreOpel. Torma MOXKHO TPEMJIOKUTH CIEAYIOIIee YIPOIIEHHOE MOJIEIBHOE
MOP(OJIOTUYECKOE OMTMCAHUE TAKOW CUCTEMBI:  TJIe

A={uenoBek, TUTP, KOPIIYH, IIlyKa, OapaH, ra3zelib, MIIICHUIIA, KabaH, KJIeBep,
noJjieBas MbIIb (TTOJIEBKA), 3Mesl, )KETYAb, Kapach},

X={uenoBek, TUTP, KOPIIIYH, IIIyKa, kabaH, 3Mesi, 0apaH},

Y={razenp, niieHunIa, KjieBep, MojaeBka, xEnyap, Kapach},

S(X)={mpecMmbIKaromeecsi,  JABYHOTO€,  UYETHIPEXHOTOE,  ILJIABAIOIIEE,
JeTaroIee },

S(Y)={>xuBoe cy1iecTBo, 3¢pHO, TpaBa, Opex},

B={o06urarens cymm, 0OUTaTENb BOIBI, PACTUTEIHHOCTD |,

R={xumnuk, xepTBa}.

Onucath TpoPUUYECKYIO CTPYKTYPY CUCTEMBI TaOIuIeH, yKa3biBas «1», eciu
CBSI3b «XUIIHUK—KEPTBA» €CTh, U «0», €CIIA CBSI3U HET.

Y \ X Yenosek (1) Turp (2)  Kopuyn (3) Lilyka (4) 3wmes (5)

KabGan (6) bapan (7)



I"azens (8)
[Tmenwuia (9)
Kinegep (10)
IToneska (11)
Kenyaw (12)
Kapacs (13)

3ananme 4. Co3aarb HHPOPMANUOHHOE ONIMCAHUE CUCTEMBI,

Jlnst mpenpaymeit 3amaun ¢ moMoImibio rpada: ykaszaTh 0OBEKTHI (HOMEpa
00BEKTOB MPEJICTABICHBI B MPEBIIYIICH TAOIUIIE) U CBSI3U MEKy HUMH.

3aganme 5. CTPpyKTYypHasi KOTHUTUBHAS CXeMa VISl AaHAJIU3a NMPOo0dJIeMbl
HAJIOr000J105keHus1 GUpMBbI

KoruutuBHasg cxeMa MOXET MMETh YHPOIIEHHBIA BHUJ, MOKa3aHHBIM Ha
pucynke. OmnpenenuTs TUI MPUYUHHO-CIEACTBEHHBIX CBsI3ed (TIOJIOKHUTENIbHAS
WJIW OTpUIIATEIbHAS).

3aganme 6. /latb HHGOPMAIMOHHOE ONMCAHUE CHUCTEMbI C MOMOIIbLIO
Ta0JIUIbI Pa3pelIeHHbIX CUTYyaluil (Ta0JMIbI COCTOSTHUI).

1) Cama, bopuc, Bukrop u I'puropuit — apy3ps. OguH U3 HUX — Bpad,
IPYTOU — )XYPHAIIUCT, TPETUN — CIIOPTCMEH, & YETBEPTHIN — CTPOUTEID.

Kypnanmuct Hanncan crateu 0 Came u ['puropun. CnopTCMEH U KYpPHAIUCT
BMecte ¢ bopucom xoaunu B noxoxa. Cama u bopuc Obuid Ha npueme y apyra-
Bpaya.

VY koro kakas npodeccus?

2) B ogHOM 10ME KUBYT YE€TBEPO 3HAKOMBIX.

Banum u modep crapme Cepres. Hukonaii u cnecapb 3aHUMAOTCSI OOKCOM.
DJIEKTPUK — caMblil MJIaAIINI U3 3HAaKOMBIX. [0 Beuepam AHTOH M TOKapb UrparoT
B IOMUHO ITPOTUB Ceprest v 3JIEKTPUKA.

Omnpenenuts mpodeccuto KaKI0ro U3 3HaKOMBbIX.

3aganme 7. Kakume cucTeMbl SIBJAIOTCH PA3BUBAKINMMHCH, a KaKue

(pYyHKUMOHMPYIOIMMHU.



1) BY3

2) ABTOMOOWITH

3) 3nanue

4) YaeOHHK

5) Cuctema nudp Kakou-1m00 CUCTEMbI CUHCIICHHUS

6) Cucrema HaJIOr000JI0KEHUS

7) Kapannam

3aganmue 8. OnpenesuTh, NPUCYIE JJH YKA3AaHHBIM CHCTEMaM CBOHCTBO
ru0KOCTH.

Konmponvnuie eonpocut

1. Kakue cymecTByroT TUIBI MOAENEN cucteM? YeM OHM pazinyaroTcs?

2. Yro takoe rpad? U3 yero on coctout?

3. Kakoii rpad Ha3eiBaeTcst HeopueHTUpoBaHHBIM? [IpuBeauTe MpUMEpHI.

4. Kakoii rpad Ha3piBaeTcsi opueHTUpoBaHHBIM? [IpuBenuTe mpumepsl.

JlaGopaTopHasi padora Ne 4 MoaesupoBaHue 1uarpaMMbl BADUAHTOB
Hcnosb30BaHusA B cpene Visual Paradigm
(4 vaca).
Tema 14. O0beKTHO-OPHMEHTHPOBAHHBIH AHAJIM3 U MOACJIMPOBAHUE

HH(POPMALMOHHBIX IPOLECCOB

Llenv pabomwr: IlpuoOpeTeHHe MpPaKTUUYECKUMX 3HAHUW B IpoOLEcCe
MOJICIMPOBAHUS JMarpaMMbl BapHaHTOB HCIOJIb30BAHMS: TIO3HAKOMHUTHCS C
BO3MOXKHOCTSIMU Ccpenbl mojnenupoBanusi Visual Paradigm, ocBoutTh mporecc

pazpabotku UML nuarpamm BapraHTOB UCITOIb30BaHUS.
KpaTkue TeopeTnueckue cBeaeHus

UML (Unified Modeling Language - yruguuuposannsiii sa3vik
MOOenuposanus) — CTaHAAPTHBIA S3bIK JIJIS HAIMMCAHUS MOJECH aHau3a,
NPOCKTHUPOBAHUS M pean3aldd  O00BEKTHO-OPHEHTUPOBAHHBIX MPOTPAMMHBIX

cucrem [1, 2, 3]. UML MoxkeTr wuCHOJb30BaTbCI [Js1 BU3yalIu3allvH,



cnenu(uKalnuy, KOHCTPYUPOBAaHUS M JOKYMEHTHUPOBAaHUS  PE3yIbTaTOB
IporpaMMHBIX NpoeKToB. UML — 3TO He BHU3yaJIbHBIN S3BIK IIPOIPAMMUPOBAHUS,
HO €r0 MOJECIU IPSIMO TPAHCIHUPYIOTCSA B TEKCT Ha sA3bIKaxX IPOrPAMMHUPOBAHUSA
(Java, C++, Visual Basic u T.11.) 1 1axxe B TaOiuibl A1 pessiiuonaon bJI.

[Iponecc pa3paboTku BU3yadbHBIX Mojesield B Hotamuu sizbika UML 2.0
OOBIYHO TMpEACTaBIAETCA B (POpME IMOCIENOBATENBHON JeTalu3alui MOJEIBbHBIX
MPEJICTABJICHUN OT KOHUENTYAIbHOM MOJENM K JIOTMYECKOM, a 3aTeM H K
dbu3nYecKoil MOJEIM paccMaTpUBaeMOM MPOTrPaMMHON CHUCTEMBI. DTOT MPOIECC
IpeJICTaBIsIeT COO0M MOCTPOEHUE psAIa TUATPAMM.

Juazpamma B s3p1ke UML - 310 rpaduyeckoe mpeactaBieHUe MHOXKECTBA
AJIIEMEHTOB, HauOoJiee YacTo HM300pa)kaeTcs Kak CBSI3HbIM rpad W3 BEpIIUH
(mpeaMeToB) M ayr (OTHOLICHMI). JlMarpaMMbl PHCYIOTCS IS BH3yaJId3aluu
CUCTEMBI C pa3HbIX TOYEK 3PEHUs, 3aTEM OHU OTOOpakaroTcsa B cucreMy. OOBIYHO
ayarpaMMa J1aeT HENOJHOE MPEACTABIECHUE 3JIEMEHTOB, KOTOPBIE COCTABISIOT
cucteMy. XOTS OJMH M TOT K€ AJIIEMEHT MOXET IMOSABISATHCS BO BCEX JUarpammax,
Ha MPaKTUKE OH MOSBISETCA TOJHKO B HEKOTOPBIX AMarpammax. TeopeTuyecku
auarpamma MOKET COJIepKaTh JH00YI0 KOMOMHAIIMIO TPEAMETOB U OTHOILIEHHH, Ha
IPaKTUKE OrPaHUYMBAIOTCS MaJbIM KOJIMYECTBOM KoMOMHaIui. [1o 3Toil mpuunne
UML Bkito4aeT IeBATh BUIOB JUATPAMM:

1) nnarpaMMBbl KJIaCCOB;

2) nuarpaMmbl 0ObEKTOB;

3) nuarpammel Use Case (auarpaMmsl IPELEICHTOB);
4) nuarpaMmbl MOCIE0BATEILHOCTH;

5) auarpaMMbl COTPYJIHHUYECTBA (KOOTIEpAIIUN);

6) TuarpaMMbl CXEM COCTOSTHUI;

7) nuarpaMMebl A€SITEIIbHOCTH;

8) KOMIIOHEHTHBIE IHarpaMMBbl;

9) nuarpammsbl pa3MelieHus (pa3BepThIBaHUS).

JAunarpammsl Use Case
Juazpamma Use Case a3pika UML onpenenseT MoBeIeHUE MPOrPAMMHOMN

CHUCTEMBI C TOYKH 3peHHs noisb3oBareis. Juarpamma Use Case paccMarpuBaeTcs



KaK TJIaBHOE CPEJCTBO MAJiSl MEPBUYHOTO MOJAEITUPOBAHUS TUHAMUKUA CHCTEMBI,
UCIIONB3YEeTCsl NIl BBISICHEHHA TpeOoBaHUN K pa3paldaThiBaeMON CHCTEME,
dbuxcanuu ATHUX TpeOoBaHWl B (Qopme, KOTOpas TO3BOJUT MPOBOIUTH
JanbHenIyo pa3paboTky. B pycckoit nurepatype nuarpammbel Use Case udacto
HA3bIBAIOT OUAZPAMMAMU NPEUEeOeHm o8, WIA OUAZPAMMAMU  6APUAHMIOE

UCNOJ1b306AHUA.

OcHoBHBIE rpa(]mquKne JICEMECHTBI JHArpaMMbl BADUAHTOB HCII0Jb30BaHUA

Bapuanm wucnonv3oseanusn (use case) TIpeACTaBISIET Co00M 0OIIyIO
crenu@UKAIUI0 COBOKYITHOCTH BBITIOJHSAEMbBIX CHCTEMOW JEHCTBUN C LEJbIO
IPEIOCTaBICHUS HEKOTOPOro HaOI0AaeMoro pesyibTaTa, KOTOPBIA HUMeEEeT
3HAYEHUE JJIsI OJHOTO WM HECKOJbKUX akTepoB. OHa UrpaeT OCHOBHYIO POJIb B
MOJEIUPOBAHUU MTOBEACHUS CUCTEMBI, MOJCUCTEMBI WIIM MOJEIIMPOBAHUM KJlacca.
Kaxpnas nuarpaMma noka3pIiBa€T MHOKECTBO MPELEIECHTOB, AKTEPOB U OTHOILICHUM
MEXKy HUMHU.

Hpyrumu  cioBaMu, BapUaHT UCIOJIb30BAaHUSI MPEJCTABISET COOOM
3aKOHYCHHBIH (parMeHT TOBEACHHS CUCTEMBI C TOYKUA 3PEHHUS TE€X WM WHBIX
3aMHTEPECOBAHHBIX JIML. XOTA KaXIbli BapUAaHT HCIIOJIb30BaHUS IMPEAINOJIAracT
pean3almilo0 CHUCTEMOM HEKOTOPOM MOCHENOBATEIBHOCTH JEHUCTBUNM, KOTOPBIE
JOJDKHBI  OBITh  BBIMIOJHEHBI C IEJBI0 TMPEJOCTABICHUS] COOTBETCTBYIOIIETO
pe3yJibTata WM CEpBUCA, CaMU OTH JCUCTBUS Ha JuarpaMMe BapUaHTOB
WCITOJIP30BAHUS HUKAK HE N300PaKarOTCs.

B s3pike UML pumarpammbsl TpEHEICHTOB MO3BOJIAIOT BU3YaJIU3UPOBATH
MOBEJCHUE CHUCTEMBI, MOJCUCTEMbl WJIM KJacca, 4TOObl TOJb30BATEIU MOTIIIU
MOHSTH, KAK UX HUCIIOIH30BaTh, a pa3pabOTUHKN — peaan30BaTh COOTBETCTBYIONIUN
anement. Ha 4.1. npuBoauTcs auarpaMma, OIKCHIBAIOIIAA HCIIOJIb30BaHUE

yCTPOMCTBa — COTOBOIO TeledoHa.



CoToablA Tenedon
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Pucynok 4.1 - Jluarpamma ucnonb3oBanus (IIpeLieIEHTOB)

Jlnarpamma UCroJib30BaHusl (MPELeICHTOB) OOBIYHO BKIIFOYAET B CEOSI:
— IlpeueneHTs - onKMcaHue OTAEIBHOTO ACTIEKTA ITOBEACHUS CUCTEMBI;
— AKTEpPBI - CYHIHOCTH, B3aMMOJIECHCTBYIOIIME C CHUCTEMOM B mpolecce €€
paboTHI;
— OTHOIIEHUS - 3aBUCUMOCTH, 0000IIEHHUS 1 aCCOLIMALINH.

Bapuanm ucnonvzoeanus

OtnenbHBI  BapuWaHT WCIONB30BaHUA  (use-case) o0OO3HaA4aeTcss Ha
JIAarpaMMme 3JUTUIICOM, BHYTPU KOTOPOTO COJEPIKUTCS €r0 KpaTKOe Ha3BaHHUE WU
uMsl B (hopMe TJ1arosa ¢ mosICHUTEIIbHBIMU CJIOBAMHU.

Ilens BapmaHTa HWCTOJB30BAHMS 3aKIIOYACTCA B TOM, YTOOBI OMPEICITHUTH
3aKOHYEHHBIA acleKT WM (parMeHT NOBEICHUs HEKOTOpOMl CyIIHOCTH 0e3
pacKpbITHsA €€ BHYTPEHHEH CTPYKTypbl. B KauecTBe TakoOM CYIIHOCTH MOKET
BBICTYNIaTh CHUCTEMa WM JIIOOOW DJIEMEHT MOJEIN, KOTOphI o0samaer
COOCTBEHHBIM MOBEICHUEM.

Kaxnaplii BapuaHT HCHOJIb30BAHUSI COOTBETCTBYET OTIEIBHOMY CEpPBHUCY,
KOTOPBIM MPENOCTABIAECT MOAEIUPYEMaAsl CYIIHOCTh IO 3alpoCy aKTepa, TO €CTh
ompezenser crnocod0 mnpuMeHeHus 3Toil  cymHoctH. CepBHC, KOTOpBIi
WHUIIMATU3UPYETCS 10 3ampocy akKTepa, MPEeACTaBIseT COo0O0M 3aKOHUYECHHYIO

HEJICTUMYIO TTOCE0BATEILHOCTD JACHCTBUI. DTO O3HAYAET, YTO IOCJE TOro Kak



CHUCTEMa 3aKOHYUT 00pabOTKy 3ampoca, OHa JOJDKHA BO3BPATHTHCS B HCXOIHOE
COCTOSIHHE, YTOOBI OBITH TOTOBOU K BBITIOJHEHHUIO CIEAYIOIINX 3aPOCOB.

BapuanTel uCIOIB30BaHUS MOTYT MPUMEHSATHCS Kak IS clienugpuKaIiuu
BHEITHUX TPEOOBaHMA K TPOEKTHUPYEMOW CHUCTEME, TaK W I crenudukanuu
(GYHKIIMOHATBLHOTO TOBEACHUS YK€ CYIIECTBYIOIIEH CHCTEMbl. MHOXECTBO
BApPUAHTOB MCIIOJIb30BAHUSI B IIEJIOM JIOJDKHO OIPEJEsATh BCE BO3MOXKHBIC
CTOPOHBI ~ OKHJIAEMOTO TIOBEJICHUS CHUCTeMBl. Kpome 3Toro, BapuaHTHI
WCIIOJIb30BaHUs HESIBHO YCTAHABIMBAIOT TPEOOBAHUS, ONPEICISIONINE, KaK aKTEPhI
JOJDKHBI B3aUMOJICCTBOBATh C CUCTEMOM, YTOOBI UMETh BO3MOXXHOCTH KOPPEKTHO
paboTath ¢ MpeaoCTaBIsIeMbIME cepBrcamMu. J1Jis y100cTBa MHOKECTBO BapUAHTOB
WCITOJIB30BAaHUS MOXKET pAaCCMaTPUBATHCS KaK OT/ICIbHBIN MaKeT.

[IpumepamMu BapHaHTOB WCIIOJIB30BAHUS MOTYT SBJISITHCS  CIICTYIOIIHE
JEUCTBUS: TTPOBEPKA COCTOSIHUS TEKYIIEro cUeTa KIMeHTa, opopMileHHe 3aKa3a Ha
MOKYTIKY TOBapa, TIOJTyYCHHE JOTIOJIHUTCIHbHOM uHhOopMaIuu 0
KPEIUTOCIIOCOOHOCTH KIIMEHTa, oToOpakeHue rpadudeckoid GpopMmbl Ha SKpaHe
MOHHUTOpA U IPYTHUE JICHCTBHUS.

OOmenpruHATHIM Tpa@UISCKUM U300paKEHUEM BapuaHTa MCIIOJIb30BAHUS B
Hotaumu s3bika UML  sBisiercs 3juMIic, BHYTPU KOTOPOTO MJIM HUKE €ro
3anmuchIBaeTcsl UM B opMe cTpoku Tekcta. [IpuMep BapmaHTa MCIOJIB30BAHUS

MPE/ICTaBIICH Ha puC. 4.2.

OdbopmaeHme 3aKasa IKCKYPCUM

Pucynok 4.2 - CrannaptHoe rpadudeckoe 0003HaueHUE BapruaHTa

HUCIIOJIb30BaHUA

[IpumepamMu BapUaHTOB HCIIOJIb30BAaHUSA MOTYT SBJSATHCS CIEAYIOLINE
(dbparMeHThl 3aKOHYEHHOTO (YHKIIMOHAIBHOTO TMOBEJICHUSI CUCTEMBI: TOJYyYEHHUE
CIPaBKU O COCTOSHMM 3aKa3a Ha JKCKypcHio, oOpMIICHHE 3aKa3a Ha MOKYIKY

KOHLCPTHOI'O KOCTIOMA, I/II[eHTI/I(I)I/IKaHI/IH IIOJIB30BATCIIA IIPpH BXOAC B CHCTCMY,



otoOpaxeHnue rpaduueckor (Gpopmbl Ha SKpaHE MOHHTOPA M JAPYTUE MOBEACHUSA
paccCMaTpUBAEMBIX CUCTEM.

Axmep

Aktep (actor) mpencrtaBiaseT coOOM BHEIIHIOD 10 OTHOLIEHUIO K
IIPOCKTUPYEMOM CUCTEME CYIIHOCTb, KOTOpas B3aWMOJICHCTBYET C CUCTEMOWU H
UCIIOJIB3YET €€ (PYHKIIMOHAIbHBIE BO3MOKHOCTH ISl TOCTHXKEHHUS ONPEEICHHBIX
neneid. [Ipu 3Tom akTepsl ciykar sl 0003HAUEHHS COTJIACOBAHHOTO MHOXKECTBA
pOJIEH, KOTOpBIE MOTYT WIpaTh IIOJb30BAaTEIN B IIPOLECCE B3aUMOACUCTBUS C
IIPOEKTUPYEMOM cUCTEMOM. Kaxaplii akTep MOXKET pacCMaTpuUBaThCA KaK HEKas
OTZAEJIbHAs POJIb  OTHOCUTEIBHO KOHKPETHOTO BapHaHTa MCIIOJIb30BAHUS.
CranpapTHeIM TrpaguueckuM OOO3HAYEHHWEM aKTepa Ha JuarpaMmax sBISeTCs
¢durypka dyenoBeuka, ol KOTOPOH 3alHUChIBACTCS UMsI aKTepa.

®dopmanbHO B KOHTEKCcTe si3bika UML 2.0 xaxwiii aktep crnenupuiuupyer
HEKOTOPYIO pOJib, KOTOPYIO UIpaeT MOJb30BaTeNb WM Jit00as Apyras cUCTEMa,
B3auMOJeHCTByIOmasi ¢ CyObeKTOM. TepMHH «pojib» 34eCh HCIOJIb3YeTCs
HedhopmanbHO. OOIIENPUHATHIM — TpadUuecKuM HU300paKEHHEM aKTepa Ha
nuarpaMmax B HoTaruu sizbika UML 2.0 sBnsiercs durypka «mIpoBOJIOYHOTO

YyeJI0BEUKay, 10J] KOTOPOH 3alMChIBacTCs 00sI3aTeIbHOE MM akTepa (puc. 4.3).

MoceTurans
MyIER

Pucynok 4.3 - CumBou rpaguueckoro o003HayeHus akrepa

B HekoTOphIX ciydasix akTep MOKeT 0003HA4YaThCs B BUJIE MPSIMOYTOJIbLHUKA
KJIacCa C KIIFOUYEBBIM CIIOBOM «aKTep» U OOBIYHBIMHU COCTABJISIIOUIUMU 3JIEMEHTAMU
kimacca. liMena akTepoB JOJDKHBI 3alHMCHIBATHCS 3arjlaBHBIMA OyKBaMH U
CJI€IOBATh PEKOMEHIAIMSAM UCIIOJIb30BAHUS UMEH JIJIs1 TUTIOB 1 KJIACCOB MOJIEJIH.

[Ipumepamu akTepOB MOTYT OBITh: AAMHUHUCTPATOpP, KIWEHT, MEHEIKED,

MEHEKEp OTJAeNa MpoJaaX, OMOIMOTeKaph, YMUTATENh, MYy3ed, IKCKYpCOBOA U



JIpyru€ CYUIHOCTH, UMEIONIME OTHOIICHHWE K KOHIENTyaJIbHOH MOJAENH
COOTBETCTBYIOIIEH MPEIMETHOU 00JIACTH.

Tak kak B oOIIeM cllydae akTep BCErja HaXOJUTCS BHE CHUCTEMBI, €ro
BHYTPEHHSISI CTPYKTypa HUKAK He omnpeaensercd. [[ns aktepa uMeeT 3HaYEHUE
TOJIBKO TO, KaK OH BOCIIPUHUMAETCSI CO CTOPOHBI CUCTEMBI.

AKTEphl  B3aUMOJICUCTBYIOT C  CHCTEMOM  TIIOCPEICTBOM  OOMEHa
COOOIICHUSAMHU C BapHaHTaMHu HCToJb30BaHus. COOOIEHUEe MpeICTaBIsIeT coO0M
3aMpoc aKTepOM OMPENEIEHHOTO CEpBHUCA CUCTEMBI U IMOJYYEHUE 3TOTO CEepBHUCA.
DT0 B3aUMOJICHCTBHE MOXET OBITh BBIPAKEHO MOCPEIACTBOM ACCOIUAIIUN MEXKTY
OTIICTIbHBIMH aKTepaMU M BapuWaHTaMU HCIOJB30BaHUS WM Kiaccamu. Kpome
ATOTO, C aKTEepaMU MOTYT OBITh CBSI3aHbl UHTEPQPENCHI, KOTOPHIC OINPEACTSIOT,
KakuM 00pa3oM JpyTrue 3JIEMEHTHI MOJICTTH B3aUMOJICHCTBYIOT C STUMHU aKTEPaAMHU.

JIBa u Oojiee akTepa MOIyT HMETh OOIIHWE CBOWCTBAa, TO €CTh
B3aMMO/ICHCTBOBATh C OJHUM M TEM K€ MHOXXECTBOM BApUAHTOB HCIIOJIb30BaHUS
OJIMHAKOBBIM 00pa3zoM. Takass 0OITHOCTH CBOMCTB U TIOBEACHUS MPECTABISETCS B
BUJIC OTHOIICHUS OOOOIIEHUS C APYrUM, BO3MOXKHO, aOCTPAaKTHBIM aKTEpPOM,

KOTOPBI MOJIETUPYET COOTBETCTBYIOUIYIO OOIIHOCTH POJICH.

Hnmepdgpeticoi

Uurepdetic (interface) cmyxut s crienuukanuu mapameTpoB MOJEIH,
KOTOpbIE BUJIUMBI U3BHE, 0€3 yKa3aHUsS UX BHYTPEHHEU CcTpyKTyphl. B s3p1ke UML
uHTep(deiic ABIseTCsS KIacCu(PUKATOPOM U XapaKTEepPHU3yeT TOJIbKO OrPaHUYEHHYIO
4acTh MOBEACHUA MOJEIUPYEMOW CYIIHOCTU. lIpHMeHuTEeNnbHO K AuarpaMMam
BapUAHTOB HCIOJB30BaHUs, HHTEPHEHCHI OMPEICNIAIOT COBOKYITHOCTh OIEpaIlHid,
KOTOpbI€ 00€CIIeYnBaAOT HEOOXOIMMBII HAOOP CEPBUCOB JIJIsl aKTEPOB.

Ha nuarpamme BapuaHTOB KCIIOJIb30BaHUs HHTEpdEiic n300pakaeTcs B BUIE
MaJICHBKOTO KpyTa, PSAAOM C KOTOPBIM 3alMCHIBAETCS ero uMs. B kauecTBe nMeHH
MOJKET OBITh CYHIECTBUTEIIPHOE WJIM CTpOKa TeKcTa. Eciau mMms 3anmuchiBaeTcs Ha

aHTJINNCKOM SA3BIKE, TO OHO JOJIXKHO HAYHUHATHCA C 3arjiaBHOM 6YKBBI L.



['padmyeckuit CHUMBOI OTAETHLHOTO HHTEPdEIica COeTUHIETCS Ha AUarpaMme
CIUIOIIHOW JIMHUEHW WIM IYHKTUPHOW JMHUEHW CO CTPEIKOM C TEM BapUaHTOM
UCITIOJIb30BaHUs, KOTOPBIA ero nojajaepxuBaer. CIuloniHas JUHUS YKa3bIBAEeT, YTO
CBSI3aHHBIN C MHTEpQeicoM BapHaHT UCIOIb30BaHUS JOKEH PeaJn30BbIBaTh BCE
HEO0OXOAUMBIE JJIs1 HETO CepBUCHI. [IyHKTUpHAS TUHUS CO CTPEIKON O3HAYAET, YTO
BapUAHT MCIOIb30BaHUS MPETHA3HAUECH JIJIsl CIeM(PUKAIUK TOJIBKO TOrO CEpBUCA,
KOTOPBI HEOOXO UM JIJIsl peau3aliil TaHHOTO UHTepdeiica.

Takum 00pazom, untepdeiic oTaensIeT cnenuuKaIuo onepairuii CUCTEMbI
OT UX peaJIi3alliy U ONpeAesieT O0MIHNe IPaHUIbl TPOCKTUPYEMON CUCTEMBI.

Cybvexm

Cyo0mnekToM (subject) B koHTekcTe s3bika UML HazbIiBaeTCs 11000 AJIE€MEHT
MOJIEJIN, KOTOPBIH 001afaeT (PyHKIMOHAIBHBIM ITOBEICHUEM.

CyOBeKT BapuaHTOB HCIIOJIb30BaHUS MOXKET ObITh HEKOTOPOH (hH3HMYECKOU
CUCTEMOM WJIM JIOOBIM JIPYTUM 3JIEMEHTOM C MOBEJIEHUEM, TAKMUM KaK MOJCUCTEMA,
KJIacC WM KOMIOHEHT. ['paduyecku CyOBEKT Ha JuarpaMMe BapHUAHTOB
UCIIOJIb30BaHUsl M300pakaerca B (opme MNpSAMOYTOIbHUKA, BHYTPH KOTOPOIO
pa3MeIalTCsl OTIETbHBIC BapUaHTHhl MCIOJIb30BaHMs. Kaxapli CyOBEKT HMMEET
UMs, KOTOpO€ JOJKHO COOTBETCTBOBATH HWMEHHU JJIEMEHTa MOJEIUpyeMoin
CUCTEMBI, BJIAJICIOIIETO JAHHBIM MOBEJICHHUEM.

Kommenmapuii (npumeuarus)

KommenTtapuii (comment) B s3pike UML npenHa3zHaueH aJis BKJIIOYEHUS B
MOJIeJIb MPOU3BOJIBHON TEKCTOBOM B (popMe MpUMEYaHHs, KOTOPOE MOXKET OBbITh
IPUCOEAMHEHO K OJJHOMY MJIM HECKOJIBKUM 3JIEMEHTaM pa3padaTbiBaeéMOil MOJIEIH.
B kadectBe Takoil wuWH(opmanMu MOryT OBITh, HaIpuUMep, TMOSICHEHUS
pa3paboTurKa OTHOCUTEIFHO HA3HAYEHUs AJIEMEHTOB JTUarpaMMbl, peKOMEH AU
PYKOBOJMTENS MPOEKTa MO peah3aliid MOJENH, CIpaBo4Has uHbopmaius o0
aBTOpE U  OCOOEHHOCTAX pa3pabOTKU  OTIEIBHBIX JJIEMEHTOB  MOJEIIH.
[IpuMeHUTENBHO K AMarpaMmMaM BapUAHTOB MCIOJIb30BAHHUSI KOMMEHTAPUI MOKET
MMETh YTOUHSIONIYIO MH(OPMAIMIO, OTHOCSIIYIOCS K KOHTEKCTY TE€X WJIM WHBIX

BapHaHTOB UCIIOJIb30BaHUA WUJIN AKTCPOB.



['padmyeckn KOMMEHTapuil Ha BCEX THIAX AWArpaMm H300pakaeTrcs B

dopMe MpAMOYTOIBFHIKA C «3aTHYTHIMY TPAaBbIM BEPXHUM YTOJIKOM (puc. 4.4).

BeinonHATL BCErAa NpH
0D palEeHMHKAMEHTA K
cucTeme

Mpoeepka MOMHTHGKUKaTOPA
npw oBpaweHnm KIMeHTa
H CUCTEME

Pucynok 4.4 - [Ipumep kommenTapus B si3pike UML

Omuowenus Ha OuaepaMMe 6APUAHM OB UCNOIb306AHUA

Ilon ommnowenuem (relationship) B s3pike UML  noHumaetcs
MPOU3BOJIbHASI CEMAHTUYECKAs] B3aUMOCBSI3b MEXKIY OTIEIbHBIMU 3JIEMEHTaMU
MOJIEIIH.

Mexay »BJeMEHTaMH JuarpaMMbl BapHaHTOB HCIOJb30BAaHUS MOTYT
CYILIECTBOBATh pa3iinuHble OTHOIIeHus (relationship), KoTopble OMMCHIBAIOT
B3aMMO/ICHCTBUE HK3EMILIAPOB aKTEPOB U BAPUAHTOB MCIOJIb30BaHMUS.

B s3pike UML cymecTByeT HECKOJIBKO CTaHAAPTHBIX BUJIOB OTHOLLICHUU
MEX]ly aKTepaMH U BapUaHTaMH UCIIOJIb30BAHUSL:

— accormanuu (association relationship);
— pacmmpenus (extend relationship);
— obmenus (generalization relationship);
— BrmoueHus (include relationship).

PaccmoTpum ux nomnopodHee.

Accoyuayus (association) SIBISETCS OJHUM U3 (PyHIAAMEHTAJIbHBIX MOHSATUN
B s3pike UML w© MOXeT HCnonp30BaTbCs Ha Pa3IMYHBIX KAHOHUYECKUX

AuarpaMmax IIpu IIOCTPOCHHUHM BH3YaJIbHBIX MO}:[CJ'ICﬁ. HpI/IMCHI/ITeJ'IBHO K



auarpaMmaM BapHaHTOB MCIOJIb30BAaHUSI OTHOLICHHE aCCOIMAIIMHM MOXET CITYKUTh
TOJIbKO JJ1s1 0003HAUEHHSI B3aUMO/JICHCTBUS aKTEPa C BAPUAHTOM HCIIOIb30BAHHUS.

[IpuMeHUTENBPHO K JAMarpaMMaM BapHAaHTOB MCIIOJIb30BaHUS ACCOLMALINA
CHEUPUIPYET CEMaHTUYECKHE OCOOCHHOCTH B3aUMOJICHCTBUSL aKTEPOB U
BApUAHTOB MCIIOJIb30BAaHUS B IpapUuecKOd MOJENIH CUCTEMBI, TO €CTb, AITO
OTHOIIIEHWE YCTaHABJIMBAET, KAaKyl0 KOHKPETHYIO pOJIb WIpaeT akTep IpHu
B3aMMOJICHCTBUM C OHK3EMIUIIPOM BapuaHTa HCIoib30oBaHus. Ha auarpamme
BApUAHTOB HCIIOJIb30BAHHS OTHOILLIEHUE accoluanuy 0003HA4aeTcs CIIOLIHOW
JUHUEH MEXIY aKTepOM U BAPUAHTOM HCIOJIb30BAHUA. DTa JUHUS MOXKET UMETh
yCIIOBHBIE 0003HAaYEHHU I, TAKHE KaK UMS U KPaTHOCTb.

Kpatnocts (multiplicity) accounanmu yka3bpIBaeTcsi psjioM ¢ 0003HAYECHUEM
KOMIIOHEHTA JIMarpaMMbl, KOTOPBIH SBISETCS YYaCTHUKOM JIaHHOM accoluanuu, U
XapaKTepU3yeT KOJIMYECTBO HK3EMIUIIPOB JAHHOIO KOMIIOHEHTAa, KOTOpPhIE MOTYT
BBICTYIIaTh B KadecTBE DSJEMEHTOB JaHHOW accouuanuu. [IpuMeHuTEeNnbHO K
auarpaMmaM — BapHaHTOB  HCIIOJIB30BAHHSA KPATHOCTh HMEET  CHELHAIbHOE
o0o3HaueHue B (popMe 0JTHOM MIIM HECKOJIBKUX LIM(P U CUMBOJIA 3BE3]0UKA.

Jlis nuarpaMM BapuUaHTOB MCIOJIb30BaHUSI HauboJiee pacnpoCTpaHEHHBIMU
SIBIISIFOTCS YETHIPE OCHOBHBIE (JOPMBI 3aIMMCH KPATHOCTH OTHOIIICHHS aCCOLIMAINU:

— 1enoe HeoTpuuarenpHoe uucio (Bkmrodas 0). IlpennasHaueHo s
yKa3aHUs KPAaTHOCTH, KOTOpas SIBISETCS CTPOro (PUKCUPOBAHHOM IJid dJEMEHTa
COOTBETCTBYIOLIEH accouuanud. B 3ToM ciydae KOJMYECTBO 3K3EMIUISIPOB
aKTEPOB WJIM BAPUAHTOB HCIOJIH30BAaHUS, KOTOPHIE MOTYT BBICTYNAaTh B KaueCTBE
3JIEMEHTOB OTHOILIEHUS aCCOLMAIIMH, B TOYHOCTH PABHO YKa3aHHOMY YHUCIY;

— JIBa IIETBIX HEOTPHUIATENBHBIX YHCIA, pa3AelieHHbIE IBYMS TOUYKAMH.
JlaHHasi 3amMCh COOTBETCTBYET HOTAIMM ISl MHOXKECTBA WJIM MHTEpBAia IEJBIX
YKCcell, KOTOPhIM MPUMEHSETCS B HEKOTOPBIX S3bIKAaX MPOrpaMMHUPOBAHUS MAJIs
0003HAYEHUS TPAHUI] MACCHBA SJIEMEHTOB. DTy 3alHCh CJIEIyeT MOHMMATh Kak
MHOECTBO II€JIBIX HEOTPULIATENbHBIX YWCEJN, CIEAYIOUIMX B IOCIEI0BaTEIHLHO

BO3paCTaIOIIEM MOPSIKE;



— JIBa CUMBOJIA, pa3JeleHHbIe IByMs TouKamH. [Ipu 3TOM mepBbIil U3 HUX
SBJISIETCS. LIEJIBIM HEOTpPULATENbHBIM 4KciIoM Wi 0, a BTOpOMl - crenuaibHbIM
CUMBOJIOM  «*», KOTOpbIi 0003HAa4aeT MPOU3BOJIBHOE KOHEYHOE LIEJI0E
HEOTPHULATEIbHOE YHCIIO, 3HAYEHUE KOTOPOrO HEM3BECTHO HAa MOMEHT 3a/1aHHUsA
COOTBETCTBYIOILEIO OTHOLICHHS aCCOLIMALINN;

— €IMHCTBEHHBIA CHUMBOJ «*», KOTOpBIN SBISETCS COKpPAIIEHUEM 3alKCH
uHTepBana «0..%y.

Ecnu KpaTHOCTh OTHOILLIEHHWS acCOLMALMM HE yKa3aHa, TO, IO YMOJIYAHMIO,
MIPUHUAMAETCS 3HAYEHHUE paBHOE 1.

Ha pumarpaMMax BapuaHTOB MCHOJB30BAHMS, TAaK K€ KaK M Ha JPYTUX
auarpamMmax, OTHOILIEHHE accoluanuu o0O3HavyaeTcs CIUIOIIHOM  JIMHUEH,
COEIMHSIOLIEN aKTepa UM BapUaHT MCIOib30BaHus. llpu 3ToM crnenyer pasnuyarhb

nanpasnennvle (puc. 4.5) v nenanpaesnennvie (puc. 4.6) accoyuayuu.

NPOCMOTP CMCKE SKCKYPCHi

MoceTurent
myzeR

Pucynok 4.5 - [Ipumep rpadudeckoro nmpeacTaBlIeHus] OTHOIICHUS

HaHpaBHeHHOﬁ accomag MCKIAYy aKTCPOM U BApUAHTOM HCITIOJIb30BaAHUS

NPOCMOTR CMIMCKA IKCHYPCHIA

NoceTurans
nyER

Pucynox4.6. - [Ipumep rpaduyueckoro npeacTaBieHusi OTHOIICHUS

HCHaHpaBHCHHOI\/’I acconraigv MCKJAY aKTCPOM U BaAPpUAHTOM HCITIOJIL30BAHUSA

B koHTekcTe AuarpaMMbl  BapHAaHTOB HCIIOJIb30BaHHUs HAIIPABJIICHHAA
acconyanus OT aKTe€pa K BapUaHTy HMCIIOJIb30BaHUA MOXKET YKa3bIBaTh HA TOT (baKT,
qTo ,HaHHBIﬁ AKTCp ABJEICTCA HWHHUIOUATOPOM BBIIOJIHCHHA COOTBCTCTBYIOIICTO
BapHuaHTa HUCIIOJIB30BaHM. HanpaBneHHaﬂ acconranus oT BapruaHTa

HCIIOJB30BaHUA K AKTCPY MOXKCET YKa3blBaTh TAKXKC Ha TOT (1)8.KT, 4TO AaHHOMY



aKTepy MPEIOCTABISAETCS CIIPaBOYHAS WM OTYETHAs WHMOpMAIUs O pe3ysbTrarax
GYHKIIMOHUPOBAHUS MOJICTUPYEMON CUCTEMBI.

Omnowenue 3asucumocmu (dependency) onpenensercs kak ¢opma
B3aMMOCBSI3M  MEXAY JBYMs DJJIE€MEHTaMU MOJENM, TMpelIHa3HAuYCHHAs A
crnenuduKanum Toro o0CTOSATENBCTBA, YTO U3MEHEHUE OJAHOTO AJIEMEHTa MOJENU
IPUBOJUT K U3MEHEHUIO HEKOTOPOTO APYTOro JIEMEHTA.

Omnowenue exniouenus (include) sIBASICTCS YaCTHBIM CIIy4aeM OTHOIIICHUS
3aBUCMMOCTH M creuduimpyer TOT (akT, YTO HEKOTOpBI BapuUaHT
UCIIOJB30BaHUS COAEPKUT TIOBEJEHUE, ONPEACICHHOE B JPYrOM BapUaHTE
UCIIOJIb30BaHUS.

I'paduyeckun  naHHOE€  OTHOIIEHHME OOO3HAYAETCS KaK  OTHOIICHUE
3aBUCUMOCTH B (OpMe€ NYHKTHUPHOM JHHUU C «V»-00pa3HOM CTpeKoil,
HaIpaBJICHHOM OT 3aBUCHUMOTO BapuaHTa WCIOJb30BaHUA K HE3aBUCUMOMY
BapUAHTY MCIOJIb30BaHUs (puc. 4.7). 3aBUCUMBIN BapHaHT WCIOJIb30BaHUS YaCTO
HA3BIBAIOT TAKXKE 0A306blM WU GKINOUANOUWUM, & HE3aBUCUMBIN - BKIIOUAEMbIM
BApUAHTOM MWCIOJIb30BaHUS. [lpu HTOM JIMHUS CO CTPENKON 00s3aTeIbHO

IoMeYaeTcs KII0UEBBIM CIIOBOM «includey, 3anmcaHHbIM B (hOpMe CTEPEOTHIIA.

OfhopMNEHIE JaRaIAZKERYPCUN B My3ei |- === - == PEMCTpaUNA KVEHTa & Mysee
<<nclude>>

Pucynok 4.7 - [Ipumep rpaduueckoro u3o0paxxeHust OTHOIIECHUS

BKIIFOUCHHA MCIKIY BapUaHTAMH UCIIOJIb30OBAHUA

OTHolIeHHE BKJIIOUEHUS] MEXAYy JBYMsS BapUaHTaMU HCIOJIb30BaHUS
yKa3blBaeT, 4YTO HEKOTOPOE 3aJaHHOE TOBEJCHUE [JIi OJHOTO BapuaHTa
HNCIIOJB30BAaHUSA  BKJIFOYAaEeTCSI B  KAauyecTBE COCTAaBHOIO KOMIIOHCHTA B
MOCJIE0BATEILHOCTD MTOBEJICHUS APYroro BapuaHTa UCT0JIb30BaHMUS.

CemaHTHKaA 3TOTO OTHOIICHHUS OMpeesieTcs ciaeayomumM oopa3zom. Korma
AK3EeMIUISIp TIEPBOr0 BapHaHTa HUCIIOJIb30BaHUSI B IMPOIECCE CBOETO BBIMOJHEHUS
JIOCTUTAET TOYKHU BKIIOYEHHUS B TMOCIEI0BATEIbHOCTh MOBEICHUS SK3EMILIIpa

BTOPOro BapuaHTa UCIIOJb30BaHUA, SK3CMILLAP IICPBOIO BapruaHTa MCIIOJIb30BAHUA



BBINOJIHSIET  IOCJEAOBATEIBHOCTh  JIEMCTBUM, ONPEACISAIONIYI0  ITOBEIACHHUE
DK3EMIUISIpa BTOPOTO BapuaHTa WCIOJIB30BAaHUS, TIOCIE YEro MPOJ0JDKaeT
BBINIOJIHEHHE JIEMCTBUM cBoero moBeneHus. [Ipu 3ToMm mpeanonaraeTcs, 4To Aaxe
€CJIM DK3EMIUISP TIEPBOTO BapHaHTAa HCIOJIB30BAHUS MOXKET WUMETh HECKOJBKO
BKJIIOYAEMBIX B C€e€0sl 3K3EMIUIIPOB JIPYTUX BAPUAHTOB, BBINOJIHSIEMbIE HMU
JEUCTBUS TOJKHBI 3aKOHYUTHCSA K HEKOTOPOMY MOMEHTY, MOCJIE KOTOPOTO JA0HKHO
OBITH TPOJIOJDKEHO BBHITIOJIHEHWE TPEPBAHHBIX MEUCTBHM 3K3EMIUIApa TMEPBOTO
BapUaHTa UCIOJIb30BAaHUSI B COOTBETCTBUU C 33JJaHHBIM JIJI1 HETO MOBEJICHUEM.

OnuH BapwaHT UCITIOIH30BAHUSI MOXET OBITh BKIIFOUEH B HECKOJBKO JIPYTHX
BapUAHTOB, a TAK)KE BKJIIOYATh B ceOs Apyrue BapuaHThl. BritouaeMblii BapuaHT
WCITOJIb30BAHUS MOYKET OBITh HE3aBUCHMBIM OT 0a30BOT0 BapHaHTa B TOM CMEICIIE,
YTO OH MPEIOCTABISIET €My HEKOTOPOE MHKAICYJIMPOBAHHOE TMOBEICHHE, JCTaN
peanu3ald KOTOPOrO CKPBITBI M MOTYT OBIThb N€pepaclpeiesieHbl MEeXIy
HECKOJbKMMH BKIJIFOYaeMBbIMHA BapHaHTaMH MCIOJIb30BaHUA. bonee Toro, 06a30BbIi
BapUAHT MOXXET 3aBUCETh TOJBKO OT PE3yIbTATOB BBIMIOJHEHUS BKIIOYAEMOTO B
HETO MOBEJICHUS, HO HE OT CTPYKTYPBI BKIIFOYa€MbIX B HETO BApPUAHTOB.

OTHoIIeHNE BKJIIOYCHUS, HAMPABIEHHOE OT BapHaHTa UCIOJIb30BaHUS A K
BapUaHTy HWCIIOJL30BaHMs B, yka3bIBaeT, 4TO KaXIAbld JK3EMIUIAP BapuaHTa A
BKJIFOYAaeT B ceOsl (QyHKIIMOHAIBHBIC CBOWCTBA, 3a/JaHHBIC JUIsI BapuaHTa B. Otn
CBOMCTBa CIEIUATU3UPYIOT TIOBEJCHUE COOTBETCTBYIONIETO BapwaHTa A Ha
naHHoOU nuarpamme. ['paduuecku gaHHOE OTHOIIEHHE 0003HAYAECTCSl MyHKTUPHOM
JUHUEH CO CTPENIKOM, KOTopas IOMeYaeTcsl KIIOUYEBBIM CIOBOM «include»
(BKJIFOYAET).

OmHowenue pacwuupenus (extend) SIBISICTCS YaCTHBIM CJIy4aeM OTHOIIICHUS
3aBUCUMOCTH W OIpEAENsieT B3aUMOCBS3b OJHOTO BapHaHTa HCIOJb30BaHUS C
HEKOTOPBIM JIPYTUM BAapWAaHTOM HCIIOJIb30BaHUS, (YHKIMOHAIBHOCTh WA
MOBEJICHUE KOTOPOTO 3aJCHCTBYETCS TEPBBIM HE BCErIa, a TOJBKO TpH
BBITIOJIHEHUH HEKOTOPBIX JIOMOJTHUTEIBHBIX YCIOBHM.

OTHOIICHWE  pACIIUPEHUs  ONpEACNICT  B3aUMOCBS3b  AK3EMILISPOB

OTACJIBHOI'O BapHaHTa MCIIOJIB30BAHHA C Ooiee 06IlIHM BapHaHTOM, CBOMCTBA



KOTOPOTO OMPEIENSIOTCS Ha OCHOBE CIOc00a COBMECTHOTO OOBEIMHEHUS TaHHBIX
AK3EMIUIIPOB. B MeTamoseny OTHOIIEHNE PACIIMPEHUS SIBISCTCS HAIpPaBJICHHBIM
M YKa3bIBAET, YTO MPUMEHUTEIHHO K OTJEIBHBIM MIPUMEpPaM HEKOTOPOTO BapHaHTa
WCITOJIb30BAHUS JOJIKHBI OBITh BBIMTOJTHEHBI KOHKPETHBIC YCIIOBUS, OMPEICICHHBIC
JUIS pacHIMpPEHHs] JAHHOTO BapHaHTa HCIIOJb30BaHUA. TakK, €CIM MMEET MECTO
OTHOIIICHWE pACIIUPEHHUS OT BapuUaHTa WCIOJNB30BaHWS A K BapUaHTY
UCIIOJIb30BaHUs B, TO 3TO o03HayaeT, 4YTO CBOWCTBA OJK3EMIUISIpa BapUaHTa
UCTIONB30BaHUsI B MOTYyT OBITH MOTMOJHEHBI Onaromapsi HaJIW4YdI0 CBOWMCTB Y
paCIIMPEHHOTO BapuaHTa UCTIOJIb30BaHUS A.

I'paduueckn  nmanHOE  OTHOIIEHWE O0O3HAYAETCS KaK  OTHOIICHHE
3aBUCUMOCTH B (opMe TMYHKTUPHOM JIMHUM C «Y»-00pa3sHOM CTpEJIKOH,
HaIMpaBJICHHOW OT 3aBUCHMOTO BapuaHTa WCIOIb30BaHUA K HE3aBUCUMOMY
BapHAHTy WCIOJB30BAaHUS M COCAMHEHHON C HHMM B TaK Ha3bIBAEMOWM mouke
pacuiupenus (extension point) (puc. 4.8). 3aBUCUMBIA BapHaHT HCIOJIL30BAHUS
YaCTO HAa3bIBAIOT TAKXKE pAcuupsaiowumM, a HE3aBUCUMBIA - 0a306biM WA
pacuupsemvlM BapUaHTOM HCIONb30BaHUA. [Ipu 3TOM JWHUS CO CTPEJIKOM
00s13aTEIHPHO TTOMEYAETCS KITFOYEBBIM CIIOBOM <<extend>>, 3amucaHHBIM B popme

CTepeoTHIa.

OhopMIEHME 3EKS3E HCKYPOUIM B My3eil

extension points
A\

<zExtends>
1

MpegcTaene Hue BoHycHOM CME KM MOCTO AHHOMY
NoKyNaTe o

Pucynok 4.8. - [Ipumep rpadudeckoro n300paskeHusi OTHOIICHHUS

paCUIMPEHUs] MEXK]Ty BapHaHTaMH UCTIOJIb30BaHUS

OTtHomeHue pacoipCHusA OTMEYACT TOT (baKT, 4TO OAHWH H3 BAPHUAHTOB
HCIIOJIB30BaHUS MOKCT TIPUCOCIHUHATL K CBOCMY ITIOBCACHHIO HCKOTOPOC
JOITIOJIHUTCIBHOC IIOBCACHHUC, OIMpCACIICHHOC JIIAA APpyroro BapuaHTa

HCIIOJIB30BaHMUI. I[aHHOG OTHOIIIEHHWE BKJIIOYAET B ceOs HCKOTOPOC YCIIOBUC H



CCBUIKM Ha TOYKH pacHIMpeHHs B 0a30BOM BapHaHTE HCIOJIb30BaHUs. UTOOBI
pacIIMpeHue HWMEJI0 MECTO, JOJDKHO OBITh BBITIOJHEHO OIPEIACICHHOE YCIOBHE
JaHHOTO OTHoIIeHUs. CChUIKM HAa TOYKHM PACIIUPEHUs OINpPEACNIiOT T€ MecTa B
0a30BOM BapuUaHTE WCIOJB30BAaHUS, B KOTOPHIC JIODKHO OBITh TIOMEIICHO
COOTBETCTBYIOIIIEE PACIIMPEHUE MTPU BHITIOJHEHUU YCIIOBHUS.

OpauH BapuaHT UCTIOIb30BAHUS MOKET OBITh PACIIMPEHUEM JJI1 HECKOJIBKUX
0a30BBIX BApUAHTOB, a TaK)X€ HMMETh B KadyeCTBE COOCTBEHHBIX PaCIIMPEHUN
HECKOJIbKO JIDYTMX BapUaHTOB. ba3oBbI BapMaHT UCIHOJIb30BAHUS MOXKET
JOTIOJTHUTEIHPHO HUKAK HE 3aBUCETh OT CBOUX PACITUPECHHIA.

CeMaHTHKA OTHOIICHUS PACIIMPEHUS OMPEACIACTCS CICIYIONTUM 00pa3oM.
Ecmm  osx3emiuisip  BapWaHTa  WCIOJb30BaHUS  BBIOJNHSICT  HEKOTOPYIO
MOCJIEIOBATEIHLHOCTh JCHCTBUM, KOTOpAsi ONPEACIISICT €ro MOBEICHHUE, U MPU 3TOM
UMEETCS TOYKa PaCIIMPEHUs Ha JK3EMIUIAp APYroro BapHaHTa HCIOJIb30BaHUSA,
KOTOpasi SABJISETCS MEPBOM M3 BCEX TOYCK PACIIUPEHUS WMCXOAHOTO BapHaHTa, TO
MPOBEPSIETCST YCIOBUE JAHHOTO OTHOmIeHHsS. Eciau ycjaoBue BBITIOTHSAETCA,
WCXOJTHAs TIOCIIEOBATEIIBHOCTD JICUCTBUI PaCIIMPSCTCS TTOCPEICTBOM BKITIOUCHUS
JEUCTBUN dK3EMILUIApa IPYroro BapuaHTa UCTOIb30BaHus. CiaeayeTr 3aMeTUTh, 94TO
YCIIOBHE OTHOIICHUS PACIIMPEHUs TPOBEPSETCS JUIL OAWH pa3 IMpPHU TEPBOU
CCBUIKE Ha TOYKY PACIIUPEHUS, U €CIM OHO BBITIOJHSICTCS, TO BCE PACIIUPSIOIINE
BapUaHTHI UCTIOJIH30BaHMSI BCTABJISIOTCS B 0a30BBIN BapHaHT.

3. Omnowenue o060oo6wenun (generalization) npenHa3zHAYEHO A
cnenudukanuu Toro (axkTa, YTO OJIMH JIEMEHT MOJETH SIBISETCS CIEeIHAIbHBIM
WJIM YaCTHBIM CJIy4aeM JPYToro 3JeMeHTa MOJICTH.

I'paduueckn oTHoOuIeHHE 00001IeHHsT 0003HAYAETCS CIUIOUIHOW JMHHUEH COo
CTpenkold B (opmMe He 3aKpalleHHOTO TPEYrojJbHUKa, KOTOpas YKa3bIBaeT Ha
OOILMH DIIEMEHT MOJIEIIH.

B wuzobOpaxennom Ha puc. 3.4.1.8 ¢Qparmente auarpaMMbl BapUaHTOB
WCIIOJIb30BAHUSI OTHOIICHUE O0000IIeHUs crnenupuIupyeT TO, YTO BapUaHT
ucnonp3oBaHusi «Omara ToBapa IO KPEAUTHOM  KapTOYKe»  SIBISIETCA

CHeIUaIbHBIM CIIy4aeM BapUaHTa MCIOJIb30BaHUsA «OriaTa BEIOPAaHHOTO B MYy3ee



skckypcum». [Ipu 3ToM BapuaHT ucnonb3oBanus «Omiiata BHIOPaHHOTO B My3ee
IKCKYpPCUN», KOTOPBIA SBISETCA NOMOMKOM, HACIEAYET BCE CBOMCTBA MOBEICHUS
CBOET0 pooumesns, T.e. BApUAHTA UCIOIb30BaHus «OIuiaTa ToBapa Mo KpeAUTHOU

KapTOYKEC».

ONMaTa TOE3Pa MO KPeaWTHOM
HapTOUKe

onnata BbifpaHHoOM IKCKYPCHIA

Pucynok 4.9. - [Ipumep rpaduueckoro u3o0paxxeHus OTHOIIECHUS 00001IeHHS

MCKAY BapruaHTaMH UCIIOJIb30BAHHA

[Ipumep rpaduyeckoro H300pa)KEHUSI OTHOIIECHUS OOOOLICHUS MEXIY

aKTepaMmH mokasan Ha puc. 4.10.

MNoceTHTEADL
MYIER

Moynarsnn IHCKYPCHH

Pucynoxk 4.10 - [Tpumep rpadudeckoro n300pa>keHrst OTHOIICHUS

0000I1IeHNS MEXTY aKTepaMu

OTtHouieHre 0000IIeHHSI CITYKUT JUIsl YKa3aHUs TOTO (pakTa, 4YTO HEKOTOPBIH
BapUAHT UCIOJIH30BaHUS A MOXKET ObITh 0O00OIIECH 10 BapuaHTa UCTOJIb30BaHUs B.
B stoMm cnyuae BapumaHT A Oyner ABIATHCS crenuanu3anuel Bapuanta B. Ilpu
3ToM, B Ha3piBaeTcs MpPEAKOM WM POAUTEIEM [0 OTHOIICHUIO A, a BapUaHT

A - TOTOMKOM IO OTHOIIEHHWIO K BapuaHTy wucnoib3oBanus B. Ilotomok



HACJIEyeT BCE CBOMCTBAa M TOBEIEHHUE CBOETO POAMTENS, a TaKKE MOXKET OBITh
JIOTIOJTHEH HOBBIMH CBOMCTBAaMHU M OCOOCHHOCTAMH TOBeaeHMs. [ 'paduyecku
JJAaHHOE OTHOIIIeHHWE 0003Ha4yaeTcCs CIUIONIHOM JIMHMEH CO CTpelKod B Qopme
HE3aKpaIllEHHOTO TPEYroJIbHMKA, KOTOpasl YKa3blBAa€T HA POJAUTEIIbCKUI BapUaHT
VCIIOJIb30BaHUS.

OTtHomieHre 0000IIEHUST MEXAY BapUaHTAMU KCIIOIb30BaHUS MPUMEHSETCS
B TOM cllydae, Korja HEOOXOAMMO OTMETHUTh, 4YTO JIOYEPHHE BapUaHTHI
UCIIOJIb30BaHUsl 00JafaloT BCEMU aTpuOyTaMHU M OCOOCHHOCTSAMH IOBEICHUS
pONUTENBCKUX BapuaHTOB. IIpum 3Tom, J04YepHUE BapUAHTBHI HKCIOJIb30BAHUS
Y4aCTBYIOT BO BCEX OTHOUIEHHUSX POJUTEIIbCKUX BapuaHTOB. B cBoI0 ouepensb,
JIOYEpHHE BapUaHThl MOTYT HAJEIATbCS HOBBIMHU CBOMCTBAMHM TOBEICHUS,
KOTOpbIE€ OTCYTCTBYIOT Y POJMUTEIBCKAX BapHaHTOB HCIIOJIb30BaHUS, a TaKKe
YTOYHSATH WU MOJUPUIIMPOBATH HACIEyeMble OT HUX CBOMCTBA MTOBECHUS.

[IpyuMeHUTENBPHO K JaHHOMY OTHOIICHHUIO, OJMH BapUaHT HCIIOJIb30BaHUS
MOXET UMETh HECKOJIbKO POJIUTENIbCKUX BAPUAHTOB. B 3TOM cilydyae peanusyercs
MHO>KECTBEHHOE HAacJIeJOBAHUE CBOMCTB W MOBEJEHUS OTHOLIEHUs mpeakoB. C
JIPYrol CTOPOHBI, OJWH BapHAHT HCIOJIB30BAHHUS MOXKET OBITh TPEAKOM IS
HECKOJIbKUX JIOYEPHUX BapUaHTOB, YTO COOTBETCTBYET TaKCOHOMHUYECKOMY
XapakTepy OTHOIICHHS 0000IIICHUSI.

Mexly OTIEeNbHBIMU aKTEpaMU TAaKKE€ MOXKET CYIIECTBOBATh OTHOUIECHUE
00001enus. JJaHHOe OTHOLIEHUE SIBJISIETCA HAMPABICHHBIM U yKa3bIBA€T HA (PakT
ClielMaIN3alUi OJHUX aKTEPOB OTHOCUTEIBHO Jpyrux. Hampumep, oTHOuIEHUE
0000mIeHns OT akTepa A K aktepy B oTmedaeT TOT (hakT, 4TO Ka bl IK3EMILISIP
aKkTepa A SIBISIETCA OJJHOBPEMEHHO AK3EMIUIIpOM aktepa B u obnamaer BceMu ero
cBoiicTBamMu. B sToM ciydae aktep B sBiseTcda poauresieM mo OTHOLIEHHUKO K
aktepy A, a akrep A noromkoMm aktepa B. Ilpu stom aktep A obnagaer
CIIOCOOHOCTBIO UIPATh TAKOE K€ MHOXKECTBO poJiei, uto u aktep B. I'paduuecku

JTAaHHOE OTHOIIICHUE TaK)Ke 0003HAYACTCS CTPEIKON 0000IIeHNS.



Mojaenb BApMAHTOB MCIOJIb30BAHUSA

Tpeooeanue (requirement) - )XeIaTEIbHOE CBOMCTBO, XapaKTEPUCTHKA WU
YCJIOBHE, KOTOPBIM JOJDKHA YAOBIETBOPATH MPOrPAMMHAsl CHCTEMA B MPOLIECCE
CBOEH DKCILTyaTalyu.

Cnemudukanuss TpeOOBaHMM K MNPOEKTHUPyeMOM cucremMe B (opme
JarpaMMbl BapHaHTOB HCIIOJb30BaHUA M JOMOJHUTEIBHBIX CIEHAPHEB MOKET
IPEJICTaBISATh COOOM CaMOCTOSITENIbHYIO MOJIeNb, KoTopas B si3bike UML nomyunna
HAa3BaHUE MOOeNU 6APUAHNOE UCHOIb308AHUAL.

ConepxaHue BapuaHTa WCIOJIB30BAHHUS MOXKET OBITh JOTOJHUTEIHHO
crenuuIpoBaHo B (QopMe TMOSCHUTETHLHOTO TEKCTa, KOTOPBIM pacKpbIBaeT
CMBIC]I WJIM CEMAHTHUKY BBINOJHIEMBIX JIEUCTBUWA IPU BBINOJHEHUH BapUaHTa
WCIMOJIb30BaHusA. Takou MOSCHUTENBbHBIM TEKCT NMPUMEHHUTEIBHO K JIrarpaMmmam
BAPHUAHTOB MCITOJIb30BAHUS MTOIYUYNJII CIIEIUAIBHOE Ha3BaHUE TEKCTa-CLEHAPUS WIIN
IIPOCTO - CLIEHAPHSI.

Cuenapuii (scenario) - CHEIUAIBHO HAMMCAHHBIM TEKCT, KOTOPBIM
ONKCHIBAET MOBEACHUE MOECIUPYEMON cuUcTeMbl B (OpMe MOCIIEeN0BATEIHLHOCTH
BBITOJIHSIEMBIX JEUCTBUN aKTEPOB U CAMOU CUCTEMBI.

OauH w3 MmAaOJOHOB JUIsi HANMCaHUs CLEHAapUs OTAEIBHOIO BapHaHTa
UCII0JIb30BaHUs paccMaTpUBaeTcs B Ta0I. 1.

Jnst  ymoOcTBa 3amMcl W YTEHHMSI CIEHAPUS YacTO  HMCIOJIB3YIOT
MOAM(PUKALMIO JAHHOTO IabJIoHa, pachojaras pa3eibl MOCIeI0BATEbHO CBEPXY
BHM3. [Ipym STOM HammcaHue CIIEHApPUEB MOJEIM HAYMHAIOT C 0a30BBIX WA
OCHOBHBIX BAapHUAHTOB HCIIOJb30BaHUs, MOCIE YEro pPacCMaTpPUBAIOTCS CLEHAPUU
BTOPOCTENEHHBIX WM BKJIOYAEMbIX BapUAHTOB UCIOIb30BaHusA. CiieHapuu
paCHIMPSAIONINX BApUAHTOB WCIIOJIB30BAHUSA OOBIYHO TOMEIIAIOTCS B paszelie

UCKJIFOUEHH 0a30BOT0 BapHUaHTa UCIIOJIb30BAHUS.



Tabmuma 1 - HlabmoH Ans HamMcaHWs CLEHApPUS OTAEIHHOIO BapHUaHTa

HCIIOJIb30BaHUA

[Ta6noH 11t HanucaHus
CLEHApUs OTACIBHOTO
BapUaHTa UCIOJIb30BAHUS

I'maBHbIi pa3ne

Pa3nen
«TUnHYHBINA X0/

COOBITHIDY

Paznen

«McKII0UYeHu D

Paznen

«[Ipumevanns»

Nms BapuanTta
WCTIONTBE30BAHUS
AKTEpBI

Hens

Kpatkoe onucanue

TunuuHbIi X010
COOBITHI,
MPUBOJISIIIHNH K
YCIIEIITHOMY

BBIITIOJTHCHHIO

Hckmouenne Ne 1

IIpumeganue Ne 1

Tun JJAHHOT'O BapuaHTa

Cchblika Ha pyrue HCIIOJIb30BaHUs
BapHaHTHI

HCIIOJIb30BAaHUSA

Uckmrouenne Ne 2 IIpumeuanue Ne 2

Uckmrouenne Ne n IIpumeuanue Ne n

Tunuunwie npumepsvl NPUMEHEHUA

JluarpamMMbl ~ MpPELIEACHTOB, WM  HUCIOJIb30BaHUS, MPUMEHSAIOT s
MOJICJIMPOBAHUS CTATHYECKOTO BUJIa CUCTEMBI C TOUKHU 3PEHHUS MPEIEAECHTOB. DTOT
BUJI OXBATHIBAET IJIaBHBIM 00pa30M IMOBEJECHUE CHCTEMBI, TO €CTh BUJIUMbIC U3BHE
CEPBHUCHI, IPEJOCTABISIEMbIE CHCTEMOI B KOHTEKCTE €€ OKPYKEHUS.

I[Ipy MonenupoBaHUM CTATUYECKOTO BHAA CHCTEMBI C TOYKH 3pECHUS
MPEIEICHTOB JUarpaMMbl UCIIOJIH30BAHUS OOBIYHO MPUMEHSIOTCS Ba CIIoco0a:

1. nans MoaenupoBaHUs KOHTEKCTa CHUCTeMbl. MoJenupoBaHUE KOHTEKCTa
MoApa3yMeBaeT, YTO Mbl OOBOJUM CHCTEMY BOOOpa)kaeéMOW JMHUEH U BBISIBUM
aKTEpOB, KOTOPBIE HAXOMATCA 3a 3TOW JMHUEH U B3aMMOJEUCTBYIOT C CUCTEMOM.
JlnarpaMMbl TIpeIeICHTOB HY>KHBI Ha 3TOM JTane il UICHTU(DUKAIIUA aKTEPOB U
CEMAaHTHKH UX POJIEH;

2. IS MOJEIMpOBaHMS TpeOOBaHMH K cucTeMe. MoaenupoBaHUe
TpeOOBaHUM K CHUCTEME MpejroyiaraeT ykaaHue Ha TO, YTO CHUCTeMa JOJDKHA

JenaTh (C TOYKW 3PEHHS BHEIIHETO HAOJII0IaTelIs), He3aBUCUMO OT TOr0, KaK OHa



JOJDKHA O3TO JenaTh. JluarpaMmbl MPENENeHTOB HEOOXOAUMBI 31eCh IS
crenuUIIMPOBAHUS  KETAeMOT0  TMOBeAeHUs cucTteMbl. OHHM  TO3BOJSIOT
paccMaTpuBaTh BCKO CUCTEMY Kak '"depHBIN SIIUK': BBl BUAUTE BCE, UTO HAXOAUTCS
BHE ee, HAaOJIOJaeTe 3a €€ peakiueil Ha COOBITHs, HO HHUYEro He 3HaeTe O €e

BHYTPEHHEM YCTPOUCTBE.

3ananmne 1 MoaeanpoBaHue KOHTEKCTA CHCTEMbI

Konmexcm cucmemul

JIrobas cuctema CONEpKUT BHYTPH ce0s1 KaKHe-THOO0 CYITHOCTH, B TO BPEMs
KaK Jpyrue CYyIIHOCTH OCTaroTcd 3a ee mnpenenamu. Hampumep, B cucreme
MPOBEPKU KPEAUTHBIX KAPTOYEK HMEIOTCS CYETa, TPAH3aKIMU M MEXaHU3MBbI
MPOBEPKH TOJIMHHOCTH. B TO ke Bpemsi oOnamarenu KpPeAWTHBIX KapTOueK U
TOPTOBBIE MPENNPUATUS HAXOAATCA BHE CHCTEMBI. CyIIHOCTH BHYTPHU CHCTEMBI
OTBEUAIOT 3a pEAIM3AIMI0 TOBEICHUSA, KOTOPOTO OXHWJAKT CYIIHOCTH,
Haxoasmmecs  cHapyxku. CylmHOCTH, HaxXOJAIIUECS BHE CHCTEMBI U
B3aMMOJICHCTBYIOIIIME C HEH, COCTaBISIOT €€ KOHTeKCcT. Takum oOpasom,
KOHTEKCTOM Ha3bIBAETCA OKPYKEHHUE CUCTEMBI.

UML no3BossgseT MOAENIUPOBATH KOHTEKCT C IIOMOUIBKD JAUAarpaMm
MPEIEIEHTOB, B KOTOPHIX BHUMAHHME AaKIEHTUPYETCS Ha OKPYNKAIOIIUX CHUCTEMY
akTepax. BaxXHO MpaBWIBHO OMNPEAETUTh AKTEPOB, MOCKOIBKY 3TO MO3BOJSET
OIKMCAaTh KJIACC CYIIHOCTEM, B3aMMOJEUCTBYIOIIMX C cucreMou. Elie BaxHee
ONPENCIINTh, YTO HE SIBJISIETCS aKTepOM, TaK KaK IMPU 3TOM OTrPAaHUYHUBAETCA
OKPY>KEHUE CUCTEMBI: B HEM OCTAIOTCSI TOJIBKO TE€ 3JIEMEHThI, KOTOPbIE YYaCTBYIOT

B ee pabore.

Memoouka evinonnenus

1. Unentuduuupyiite OKpyXarolmux CUCTEMY akTepoB. /s 3Toro Hy>kHO
HAWTH TPYIIIbI, KOTOPHIM TpeOyeTCcsl yuacTue CUCTEMBI I BBHIITOJIHEHUS UX 33/1a4;
IpyNIibl, KOTOPblE HEOOXOAUMBI JJIsi OCYIIECTBICHHUSI CUCTEMON CBOUX (DYHKIIUIA;

T'pYIIIIbI, BSaHMOHCﬁCTBYIOMHe C BHCINHHMMHU IIPOTpaMMHBIMHU H AaIlllapaTHBIMHA



CpPEeICTBaMHU, a TAaKXe€ TPYMIbl, BHIMOJHAIONIME BCIOMOTATENbHbIE (QYHKIINU
QIMUHUCTPUPOBAHUS U TIOIJICPKKU;

2. OpranusyiiTe =~ TMOXO0XHX  aKTEpOB C  TOMOINBI  OTHOIICHHM
00001IeHSs/CTIeINaIn3all1H;

3. BBegure crepeoTuribl ML KaXKAOTO aKTepa, eCiIu 3TO obJierdaer
MOHUMaHUE;

4. [TomecTUTe aKTEpPOB HA IUArPaMMYy MPELEICHTOB U ONPEACIIUTE CIIOCOOBI
UX CBSI3U C MPEIEICHTaMU CUCTEMBI.

Hanpumep, Ha puc. 4.11 mnoka3aH KOHTEKCT CHCTEMbI, paboTaomen ¢
KPEAUTHBIMU KapTOYKaMH, IJl€ OCHOBHOE BHHMaHHUE YNEJSETCS OKPYKAIOIIUM €€
aktepam. B mepByto odepens 310 Kimentsr nByx tumoB (MHAMBUmyanbHBIN
KJIUEHT 1 KopropaTUBHBIN KIMEHT), COOTBETCTBYIOLUE POJISIM, KOTOPbIE UTPAIOT
JFOAM TIPU B3aUMOJICHCTBUN C CHUCTEMOW. B 3TOM KOHTEKCTE MOKa3aHbI U aKTEPHI,
NPE/ICTaBISIIOINE JAPYyTUe OpraHu3alliy, Takue Kak ToproBble MpeAmpusiTus (c
HUMH TIOKYIIaTeIN COBEPIIAIOT KapTOYHbIE TPAaH3aKUUHU, IpUoOpeTas BEld WIH
ycnyru) u Cyocuaupyroniue (QUHAHCOBBIE HMHCTUTYTHI (BBIMOJHSIONIUME POJIb
KJIMPUHTOBOW MaJlaThl JJIsi KAPTOUHBIX CUETOB). B peanbHOM Mupe mocienHue JBa

aKTepa, CKopee BCero, caMu OyIyT MPOrpaMMHBIMU CHCTEMaMHU.

CHCTEMa NPOBEPKH KPEOWTHLIX KAPTOMEX

40 NpennpUATHA

Krment

MHOHBA YA NbHEIA KNWeHT KO PNOPaTHEHLIA KW eHT

CyGououpyowme (pHHAHCOBLIE MHCTHTY ThI

Pucynok 4.11 — MoaenupoBaHue KOHTEKCTa CUCTEMBI



Tort e MeToa MO3BOJSET MOJEIUPOBATh U KOHTEKCT MojacucTeMsl. Boooie,
AJIEMEHT, KOTOPBIA Ha OJIHOM YpPOBHE aOCTpaKIUHU BBHITJISAUT KaK CUCTEMa, YacTo
CTAaHOBHUTCS IIOJCUCTEMOM Ha JApyroMm, 0oJjiee BBICOKOM YpPOBHE aOCTpPAKIIHH.
MopenupoBaHue KOHTEKCTa MOJCUCTEMBI MOYKET MPUTOIUTHCA MPU MOCTPOCHUU

CUCTEMBI M3 HECKOJILKUX B3aMOCBSI3aHHBIX YaCTEH.

3ananmne 2 MoaeaupoBanue Tpe0OBaHMil K cUCTeMe

Tpebosanus k cucmeme

TpebGoBanue (requirement) - 3TO OCOOEHHOCTh MPOEKTA, CBOWCTBO WM
noBesneHue cucreMsl. [lpuctynas k cOopy TpeOOBaHUIl, ONMUCHIBAIOTCS YCIOBHUSA
KOHTpPaKTa, 3aKJIF04aeMOro MEXIy CUCTEMOM M CYIIHOCTSIMU BHE €€, B KOTOpPOM
JNEKJIApUpyeTcsl, 4YTO CHCTeMa JOoJDKHA nenate. llpm 3TOM, Kak MpaBuio,
noJib30BaTeNsl 3a00TUT HE TO, KaK HKMEHHO cHcTemMa OyneT BBINOJHATH
NOCTaBJICHHbIE 3aJaud, a TOJBKO TO, YTO OHa OyAeT JenaTh. XOpOUIOo
CIPOEKTUPOBAHHAsA CHCTEMa JIOJDKHA IMOJIHOCTBHIO BBHINOJHATH BCE TPEOOBAHUA,
IpUYeM JejlaTh 3TO MpeAcKasyeMo W HaJexHo. Ee co3gaHue HayuHaeTcs ¢
COIJIallIEHUs! O TOM, KAaKOBO €€ Ha3HaueHHE, XOTS B XO7e pa3pabOTKU MOHMUMAHUE
TpeOoBaHM OyAEeT MOCTENEHHO U3MEHSThCS. AHAJIOTMYHO MPU padOTe C rOTOBOU
CHUCTEMOIl TOHMMAaHUE TOT0, Kak OHa ceOs BeNeT, MMEET NPUHIMIUAILHOE
3HAYEHHE IS €€ MPABUIIBHOIO UCIIOJIb30BAHUS.

TpeGoBaHUsT MOXXHO BBIPA3UTh MO-Pa3HOMY, OT HECTPYKTYpPHUPOBAHHOTO
TEKCTa 1O BBIPAXXEHUUH Ha (POpMabHOM S3bIKE (WJIM, HAlpUMEp, C MOMOIIBIO
npuMmedanuii). bonpmias 4acte (yHKIIMOHATBHBIX TPEeOOBAaHUW K CHUCTEME WA
JTaXKe BCE OHU MOT'YT OBITh BBIPa)KE€HBI B BUJI€ MPELIEIEHTOB UCIIOIb30BaHUSA, B UEM

IIOMOTar0T AuarpaMmmsl npeueaeatos UML.

Memoouxa eévinoanenus
MopenvpoBanue TpeOOBaHUN K CHUCTEME TMPOU3BOJIUTCA CIEAYIOIIUM

obOpazom:



1. VYcraHoBUTE€ KOHTEKCT CHUCTEMBI, HACHTH(PHUIIMPOBAB OKPYKAOIINX €€
aKTEpOB;

2. Jlns KaxIOoro akTtepa pacCMOTPUTE MOBEACHHE, KOTOPOTO OH OKHIAET WIU
TpeOyeT OT CUCTEMBI;

3. Tloumenyiite 3Tu oOlIME BApUAHTHI MOBECHUS KaK MPELCICHTHI;

4. Bpeimenure oOliee NOBEIEHHE B HOBBIE IPELEICHTHI, KOTOpble OyAyT
UCIIOJB30BaThCA JPYTMMU; BBIACIUTE BapHUallMUd IOBEACHUS B HOBBIC
MPELEICHTbI, PACIIUPSIONINE OCHOBHBIE TOTOKU COOBITHIA;

5.  CwmopenupyiTe 3TUX MPEUEACHTOB, aKTEPOB U OTHOILICHUSI MEXIY HUMHU Ha
JarpaMMe MpereieHTOB;

6. JomosHure MpeIeIeHThI IpUMEUYaHUSIMH, OTHUCHIBAIOIIUMU
He()YHKIIMOHAIILHBIE TPEOOBAHUS; HEKOTOPHIC U3 TaKUX MPUMEYaAHUN MOKHO
MIPUCOEANUHUTD K CUCTEME B LIEJIOM.

Pucynok 4.12 pacmmpsieT mpeaplIyulyr0 auarpaMmy. XOTS OTHOIIEHUS
MEXKJy aKTepaMu M NpeleJeHTaMH Ha HEH ONylIeHbl, HO MPUCYTCTBYIOT
JOTIOJIHUTENIbHBIE ~ TPEIEACHThI, KOTOpPhIE OIKCHIBAIOT BaXXHBIC, IMYCThb W
HEBUJIUMBIE ISl OOBIYHOTO TIOJIL30BATElIs, SJIEMEHTHI TOBEACHUS CHUCTEMBI. JTa
JauarpaMmma yao00Ha, MOCKOJIBKY JaeT BO3MOXXHOCTh IMOJIB30BATEIISAM, DKCIIEPTaM U
pa3zpaboTurkam COBMECTHO BU3yaJIM3UPOBATh, crieuupUIUpOBaTh,
KOHCTPYUpPOBaTb U  JOKYMEHTUPOBATbh CBOM  PEIICHHS  OTHOCUTEIIBHO
dbyHKIIMOHATBHBIX TpeboBaHUM Kk cucteme. Hampumep, npenenaeHt OOHapyxXeHUe
GbaTbIMBBIX KAapTOUYEK OMUCHIBAET TOBEICHHE, BaXXHOE Kak Uil TOpProBBIX
npeanpuatuid, Tak u a1 CyOcuaupyromux (GUHAHCOBBIX WHCTUTYTOB. Jlpyroi
npeneaeHT - OT4eT 0 COCTOSTHUU CUeTa - TAK)Ke OMKUCHIBAET MOBEICHHE, TpeOyeMoe

OT CUCTCMBI pAa3JIMYHBIMU OPraHu3allusaAMU B CBOMX KOHTCKCTAax.



CHCTEMA NPOBEPKH KPEOMTHEIX KApTOMEK

Brinonuenwe
- OTu4eT O COCTORAHMK
KnuenT TRSHIA LIHH Casir=
DGHapymeHWe
O6patomia cueta LB
KMMeHTa
KAPTOYeH
ToproBkle NpegNEHATHA
CornacoBanbe NpaBne e COoAMK
TPaHIA KL M1 B CaTH

NPpABMNEHKE CHETAMKA

CyBocHoupyowmpe MHa HCOBLIE MHCTHTY Tl T

Pucynok 4.12 — MoaenupoBanue TpeOOBaHUI K CUCTEME

CozpaBas nuarpammsbl mnpenenentoB B UML, moMHuTe, 4TO KaxKaasi U3 HUX
SBJIIETCSI BCEro JIMIIb TpapUUYecKUM MPEACTABICHUEM CTaTUYECKOrO0 BHJIA
CHUCTEMBbI C TOYKH 3PEHHUSI MPELEICHTOB. JDTO O3HAYAET, YTO HU OJIHA Juarpamma
MPELECHTOB, B34Tasl B OTAEIBbHOCTH, HE MOXKET, /1a U HE I0JKHA OXBAThIBATh BECH
STOT BHJ LEIUKOM. B COBOKYMHOCTM auarpaMMbl MPELEICHTOB HAl0T IOJIHOE
MPEJICTABJICHUE O BUJAE CUCTEMBI C TOUKH 3PEHHUS MPELEACHTOB, a KaX1as U3 HUX B

OTJENIFHOCTH - TOJIBKO 00 OJTHOM U3 €r0 acCIEeKTOB.
3ananme 3 PaGora co cpenoii Visual Paradigm

Memoouka evinonnenus

1. Jlns 3nakomctBa co cpeaoi Visual Paradigm, Hamo €€ ycTaHOBHTH Ha
nepconanbubiii  kommeoTep  (I1IK).  Jlms  3Toro  HeoOXogMMO  MOCETUTH
obunMaIbHBIM  caliT KOMIAHMKU  pa3padoTyuMKa Tepeas MO  CChUIKE:

https://www.visual-paradigm.com/download/community.jsp.

2. Tlepetina Ha crpanuimy BbiOepuTe «Download Visual Paradigm
Community Edition» (puc. 4.13) u Bbl cMOkeTe ckayaTh O€CIUIATHYIO BEPCHIO JIJIs

ornepannorHoit cuctembl Windows. Eciin y Bac apyrast onepanoHHasi CHCTEMa, TO


https://www.visual-paradigm.com/download/community.jsp

HaJ0 BbIOpaTh MyHKT «More Optionsy», 1 BaM OyJeT MpeIOKeH MOJHbBIN CIHCOK
HOJIICPKUBAEMBIX OTIEPAIIMOHHBIX CUCTEM, B KOTOPOM MOXHO BbIOpaTh HYKHYIO.
3. Ilocne Toro, kak TUCTpUOYTUB OBLI CKadyaH, ero TpeOyeTcss yCTaHOBUTD.
[Tocne 3amycka mosiBUTCS OKHO BbIOOpa pabodero mpocTpaHcTBa. MoOXHO BHIOpATh
KaKyro-1u00 ya00HYIH TMamnky, Kyjaa OyAyT COXpaHIThCA BCE CO3JIaHHbBIC

AuarpaMMbI
Visual e Paradigm - ®-

Download Visual Paradigm Community Edition

Download Visual Paradigm
‘Community Edition

Pucynok 4.13 - Ctpanuna 3arpy3ku opuIIMaIbHOTO caiiTa pa3paboTurKa CpeIbl

Visual Paradigm

W DJEMEHTH, WIM WCIOJIb30BaTh B KadyecTBe pabodero MpOCTPAHCTBA,
OPEJIOKEHHYIO 10 yYMOJYaHUIO Manky. Takxke, MOJb30BATENO0 IMPEAOCTaBICHA
BO3MOXXHOCTh COXPAaHHTh €r0 BHIOOp M TpU CIEAYIONIEM 3alyCcKe HE BbIIaBaTh
naHHbIA nuanor. s 3Toro TpedyeTcsi YCTaHOBUTH TajOYKy HAIMPOTUB IYHKTa
«Use this as the default and do not ask againy». 3areM mosBUTCS TJIaBHOE OKHO

IPOTrPaMMBL.
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PucyHnok 4.14 - ['maBHOe 0KHO cpencTBa MojaenupoBanus Visual Paradigm

Cpena MozaenvupoBaHUs UMEET JIPY>KeCTBEHHBI HHTep(deiic. Bece anemeHTHI
oQOpMJICHHBIM B BHUJAE MaHENeld, KOTOPhIE MOXKHO NEPEHOCUTh B YAO0O0HOE st
IIOJIB30BATENSI MECTO HA 3KpaHE, a TAKXKE NPHUKPEIUIATh K TOM WIM MHOW 4YacTu
oOnactu skpaHa. MuTepdeiic mpoayKTa YCIOBHO MOXKHO pa3ieliuTh Ha TpHU
COCTABJISIIOUIME: TAHEJIb HWHCTPYMEHTOB, PENAKTOp JAHarpaMM U CTaTyCHYIO

CTPOKY.

llanenv uncmpymenmos (Toolbar) npenHazHaueHa A1 BIOOpa pasziuyHbIe
omepaliii  COBEpPIIAEMBbIX  HAJ  JuarpaMMaMu. [laHemb  MHCTPYMEHTOB
oToOpakaeTca B BepxHEW uacTu okHa mnpuioxeHus Visual Paradigm. Omna
MPEJICTaBIsIeT COOOM KOJUICKIIMIO HanboJiee 4acTO UCIOIb3yeMbIX WHCTPYMEHTOB
CTPYINIIUPOBAHHBIX MO KareropusiM. [laHenb MHCTPYMEHTOB OTOOpa)kaeTcsl IO
YMOJYaHUIO, HO €€ MOKETE CBEPHYTh IBOMHBIM IIEITYKOM Ha JIF000H BKIIAIKE.

Peoakxmop ouacpamm (Diagram editor) sBisieTCS KOHTEHHEpPOM ISt
0TOOpaXKeHMsI BCEX COCTABISIOUINX JUarpamM.

B pemakrope naumarpaMM MOXHO BBIIICTHTH S5 OCHOBHBIX JJIEMEHTOB

uHrepdeiica:



—HaBuranus - coctouT W3 AByX 4acTted. JleBas 4acTh IMOKa3bIBACT UMsI
CXeMbI M pacrojoxeHue Ha cxeme. I[IpaBasi conmepkut aBe kHONKU. OpHa 1A
MEPEKIIIOYEHUST MEXAY JHharpaMMamu, JOPYrod Uil OTKPBITHUS JHCIIETYEpa
ITPOEKTOB.

—Mms makera - uUMs MakeTa, B KOTOPOM pacmoyiokeHa auarpamma. s
NaKeT JOCTYIMHO TOJIbKO B HEKOTOPBIX CXeMaX, HO He Bce. s Toro 4roOmbl
M3MEHUTh HYXKHO JIBaX/bl IIEJIKHYTh HA HEM, U BBECTH UM JPYroro IakeTa,
nuarpaMma OyzieT mepeMenieHa B 3TOT MaKeT.

—[lanenp MHCTPYMEHTOB ISl PEAAKTUPOBAHUS THATPAMM — MpPEJAHA3HAYEHA
JUISL CO3AHUS M PEJAKTUPOBAHUS 3JIEMEHTOB IUATPAMM.

—O06nacTh pacnoioKeHus JuarpaMmbl.

—Ilanens »>ddexroB - mnpenHazHayeHa s TEpEeKIOYeHus Habopa
HHCTPYMEHTOB JIJIs1 pabOThI C TOW WJIM MHOW AHarpaMMoi.

llaneno cooowenuti (Message Pane) mnpegHasHaueHa Jisl  BbIBOJA
YBEIOMJICHUH.

[Tanenb cooOmieHut oTOOpakaeTcs B HMIKHEM YacTH OKHA MpUIOkKeHus. B
HEl BBIBOJSTCS OMHMCAHUS COOBITHH, KOTOpBIE MPOUCXOAT MPHU paboTe B Cpelne
Visual Paradigm. Ilpumepbl HEKOTOPBIX CUTyallMii MPU KOTOPBIX BBIBOJSATCA
COOOIIECHHUA:

— He yJanoch creHepupoBath koj mpoekrta (Failed to generate code from
project);

— KTO-TO co3man moct B PostMania (Someone has created a post in
PostMania);

— pedaxropunr He ynaics (Refactoring failed).

CrneBa HaxoJUTCSI OCHOBHAsl MaHesb, KOTOpas Ha3biBaeTrcs «HaBuratop mo
auarpaMmamy. Bee quarpaMmel AEIATCS Ha PAIL KATETOPUI:

— [wnarpammer UML;

— MonenupoBaHue TpeOOBaHUM;

MopenupoBanue 6a3bl JaHHBIX;

— MopenupoBanue On3Heca;



— SysML,
— ApXHUTEKTypa NpeANpUATHEM;

— YnpasieHue NpoeKTOM U T.J.

3ananue 4 Co3nanue ruarpamMmmsl npeueaeHToB B Visual Paradigm
Memoouxa evinoninenus

COSI[aHI/Ie HOBOT'O IIPOCKTAa MOKXHO OCYIICCTBUTH CJICAYIOIIHUM CHOC060M,

MIPEICTABJICHHBIM Ha pUCYHKax 4.15 — 4.16.
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Pucynok 4.15

£ Hoewii npoekt £
[ C03AaTE HOBLIA MPoEKT -

Create a new project by filing in the following information

Ama: (cuc'rem npokata qoToofopynosanua )
ABTOp! GrishaZhenya\ika

Data type set: | UNL ~

Onucanne:

PacIMpEHHbIE BAPHAHTbI

Create Blank Project OTmeHa

Pucynox 4.16



Coznanmne nuarpamMMm BapuMaHTOB MCIOJNB30BaHus B cpeae Visual Paradigm

Community Edition npoucxoaut oJHUM U3 CIEAYIOIINX CIIOCOOO0B:

1) BeiOpats xkHomky aiin/ HoBas muarpamma /[duarpammer  UML/
JluarpaMMbl BAPHAHTOB UCIIOJB30BaHUS. (PUCYHOK 4.17)

2) Ha manenn «Hapuratop mo amarpammam» BbeIOpath umarpammer UML /
JluarpaMMbl  BapHMaHTOB  HUCIIOJIb30BaHUS, 3aTE€M IIEJIKHYTh IMpPaBOU
KJIaBUILIEH MBIIIM W B TOSIBUBIIEMCA OKHe mosiBuTcs HoBas auarpamma
BapUAHTOB UCIOJIL30BaHUs. (PUCYHOK 4.18)

3) Ha mnanenmn wuHCTpyMEHTOB BbIOpaTh wuHCTpyMeHT UML/ JnarpaMMel

BapUAHTOB UCIOJb30BaHUs. (PUCYHOK 4.19)

B mosBuBmemcs okHe BBeaute ums J{narpammal (pucynok 4.20).

Pucynok 4.19 Pucynok 4.20



B neBom BCPXHEM YIJIY, B TCKCTOBOM II0JIC BCIIBIBAIOIICTO OKHA, BBOAUTCA
nMsa 141 TOJIBKO 4YTO COBI[&HHOFI AuarpaMMbl  UCIIOJIb3OBaHUA (HpeHeI[eHTOB)

(Pucynox 4.20).

Obosnavenue cucmemul

JUis co3maHus CUCTEMbl, HEOOXOAMMO BBIOpaTh Ha MAaHEId HHCTPYMEHTOB
Cucrema u neperamuth B oOnacte Pegakrop amarpamMm (Miau Ha NaHEIU
MHCTPYMEHTOB BbIOpaTh CucTeMa M 3aTeM IIEJIKHYTh B HY>)KHOM MecTe 00yacTu

Penakropa amarpamMm JeBOM KJaBUILEH MbIINIA) U 3aT€M IIEJIKHYB JIEBOU

KJIaBHIIEH MBI BBECTH UMs cucTeMbl. (PucyHok 4.21)

Pucynox 4.21 Pucynok 4.22

Obosnauenue akmeépa

s Toro ytoObl MO00AaBUTH aKTepa HEOOXOAMMO B IMAHETH HHCTPYMEHTOB
BbIOpaTh UCMOJIHUTEIb U 3aT€M IIEIKHYTh JICBOM KJIABUIIEH MBIIIU IIETKHYTh B
HY’)KHOM MecTe obOmactu Pegakropa auarpamMm [isi pa3MelIeHHs] aKTepa Ha

nuarpamme (Pucynok 4.22).
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Pucynok 4.23 Pucynok 4.24

Obo3uauenue eapuaHma UcCnojb306AaHuUsl
I[Tomumo CO3JaHud MpCUCACHTa 4YCPEC3 IAaHCIb HHCTPYMCHTOB JHAIpaMMBbI,
TAKKC MOXKXHO CO31aBaTh €0 4€pPE3 HKOHKY Karamnor pPECypCOB

Jliist 3TOro HeoOXOIMMO HABECTH yKa3aTellb MBI Ha (GUTYpy U HaXKaThb Ha

5

3HA4YO0K . I[anee HCO6XOI[I/IMO neperamunTb €ro Ha HYXHOC MCECTO, a4 3aTCM
OTIIYCTUTC KHOIIKY MBbIIIH. HCXOI{HBIﬁ 9JICMCHT JuarpaMmbl U BHOBb COSI[EIHHI)II\/'I
npeucacHT (BapI/IaHT I/ICHOJIBBOBaHI/I}I) dABTOMATHYCCKH CBAXKYTCA. ITocne CO31aHHuC

MOJKHO JIaTh HOBOE MMsI CO3JIaHHOMY TipereneHTy (Pucynok 4.25).

Ecnu nipu 3agaHnn MMEHH BapuaHTa UCIOJIb30BAHKS OHO HE MOMENIAETCS, TO
pasMep TrpadUUYECKOrOo TPEIACTABICHUS BapUaHTa MCIOJB30BAHUS  MOXKHO

nu3MeHUTh HakaB [logornaTs pa3mep. (pucyHok4.26.)



|Nogorate pasmep |

Pucynok 4.26

Ob603HayeHue OMHOWEHUS «PACUUUPEHUEY U «BKTIOYAET ».
Yrobsl coznate cBsa3p "Extend" mmm "Include", HaBeaute Kypcop BapHaHT

-l_
UCTIOJIb30BAHUS U HAXKMHTE 3HAUOK .. B mosiBuBIIeMcs: okue (PucyHok 4.27-28)
BbIOEpHUTE HEOOXOIUMYIO CBSI3b, 3aTEM MOSABUTHCS OKHO (PucyHok 4.29) B koTopoM
HEOOXOJMMO YyKa3aTh WMS BapHaHTa TMPEIEACHTa C KOTOPHIM Bbl XOTHUTE

YCTaHOBUTH CBA3b. [locie aToro npeneneHTsl OyayT CBA3aHBI.

e e(@)b AR
Ve@ey »@sen
Ri". \% ‘-\__4% v, 0 \' \
ﬁ ﬁ i

Extend -= Use Case Extend -= Use Case

Pucynok 4.27 Pucynox 4.28
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Pucynox 4.29 Pucynox 4.30

Janee, He0OXOAMMO Ha3BaTh CO3AaHHBIN MPEUEACHT.
Ilpumep nocmpoenusn ouazpammol npeyeoeHmos

Ilpeosapumenvnoe onucanue. Cucrema o00€CHEUMBAET aBTOMATHYECKYIO
BbIJlauy OWJIETOB C MCHOJB30BAHMEM TOUYKH JOCTYNAa M MOOWJIBHBIX YCTPOMCTB,
OCHAIIIEHHBIX MOJyJIeM OecrnpoBOmHOW cBs3u. Cucrema JOJDKHA OCYIIECTBISATH
MPOBEPKY JOCTyNa CTyJICHTa K OwujieTaM TOJBKO C HCIOJIb30BAHUEM OJIHOTO
MOOWJIBHOTO  ycTpoicTtBa. Jls  cocraBieHus Tap  CTYJACHT-YCTPONCTBO
ucnonb3yrorcst PUO crynenta u MAC-agpec yctporicta. IIpenonaBareins
JOJDKEH UMETh MH(OPMAIUI0O O TOM, KaKOM CTYIEHT BBITSHYJ Kakoll BOIpOC, U
BpeMs, B KOTOPOE OBLJIO MPOU3BEACHO ATO AeicTBUE. JOCTyN K 3K3aMEHAIIMOHHBIM
owsieTaM JOHKEH OBITh TOJBKO Y CTYJEHTOB TPYIIbI, YKa3aHHOW MPero/iaBaTesieM
M JONYILIEHHBIX K »JK3ameHy. [IpenonaBarens MOKEH HUMETbh BO3MOXHOCTh
JIOIyCKaTh CTYACHTOB IO 3K3aME€HA M pa3pellarh CIaBaThb JK3aMEH CTYAEHTaM W3
Ipyro TIpymmbsl B BUAE WCKIOYeHus. llocie perucrpaumy CTyneHTa U €ro
MOOMJILHOTO YCTPOMCTBA CHCTEMa BBIJIACT CIIydalHBIM, €Ie HE 3aHAThIN, OWIeT, U
IpU TIOCTIEAYIONIUX OOPAIEHHUSIX C MOOMJIFHOTO YCTPOMCTBA BBIZAET TOT YK€ CaMbIi

onner.

B mpouecce mnpoBeneHHs SK3aMeHa CTYACHT MOXKET BBITSAHYTh OWJIET

MO3BOJISIONINN MOTYYUTh OIEHKY aBTOMatuyecku (0e3 oTBeTa Ha BOMpockl). Jlis



ATOTO B TEYCHHE CEMECTpa HCIOJIh30BaJlaCh CHUCTEMa MPOMEXKYTOUYHOW OICHKU
OCTaTOYHBIX 3HAHWM, PE3yJIbTaTOM PAOOThI KOTOPOW SIBISAIOTCS 4 Tapbl Tema -
orieHka. Beck kypc pa3out Ha 10 Tem, TakuM 006pa3om, 4TOOBI OTBETUB Ha JIH0OO0OM
BOIIPOC W3 TEMBI B TEUEHUE CEMECTPa, MOKHO OBLIO TMOJYYUThH OICHKY 3a BCIO
Temy. JlJis1 BEIYHMCIICHHUS] aBTOMAaTHYECKOW OIICHKH Ha OCHOBE BBHIOpAHHOTO OumieTa
CHUCTeMa JIOJDKHA TPOBEPHUTHh B KaKWE TEMbI TOMAJAal0T BOMPOCHI, BHIOPAHHOTO
OwieTa, ¥ COMOCTAaBUTh UX C OIEHKAMH, MOJTYYECHHBIMHU CTYJCHTOM, BBITSHYBITUM

ouJier.

Broinenenue npenenaeHToB. Onpedenenue pamox cucmemul. JJisl, TOTO YTOOBI
SCHEE OYEPTUTh PAMKH MPOCKTUPYEMON CHCTEMBI OmpeaeianM Te (YHKIHH,
KOTOpbIE OHA HE JO/DKHA BBITIOJNHSATD, T.€. OTMPEASITNM BHEITHUX BCITIOMOTATEIbHBIX

UCIOJTHUTEJIEH

1) Cucrema He OTBEUaeT 3a MPOIECCH MOJKIIOYCHUS W ayTCHTHU(PHUKAINH
MOOWMIIBHBIX YCTPOMCTB CTYACHTOB, 32 3TO OTBEYAIOT MPOTOKOJBI O€30MacHOCTU
OECIIPOBOJIHBIX CETEH;

2) Cuctema He OTBEYaeT 3a COMOCTaBJIIeHHE KOHKpPeTHbIXx MAC anpecoB u
anapecoB MOOMIIBHBIX ycTpoicTB B ceTH [P, 3a 310 orBewaroT nmpotokosst DHCP u
ARP, peanuzoBaHHbIE B paMKax OINEPAIMOHHOM CHUCTEMBI WM poyTepa (TOUYKH
JOCTYTIA);

3)Cucrema  He OTBEYaeT  3a  BU3YaJIU3alMIO COJIEPKUMOTO
HK3aMEHAIMOHHOTO OUJIeTa, 3TO BHITIOJIHAET Opay3ep Ha MOOMIIBHOM yCTPOKHCTBE.

Takum 006pa3oM, BHEITHUMHU BCIIOMOTATEIHLHBIMH UCTIOTHUTEIISIMU SBIISIFOTCS:
omepalMoHHass CUCTeMa, OeclnpoBOAHON  poyTep, Opay3ep MOOHIBLHOTO

YCTPOUCTBA.

OmnpenesieHde OCHOBHBLIX HCHOJHUTeNed W 3anad. J[ns Toro 4toObl HE
YIOYCTUTh HEKOTOpPbIE HE OYEBHUJHBIE MOMEHTBHI B TIPOLIECCE OIPEIECICHUS

OCHOBHBLIX MCIOJHUTEICH U 3aJ1a4 MMOJIC3HO OTBCTUTL HA CJIICAYIOIINC BOIIPOCHI:

1) Kto 3amycKaeT 1 BBIKJIFOYAET CUCTEMY?

2) Kto sBIIsIeTCS CHCTEMHBIM aIMHUHHCTPATOPOM?



3) Kro ocymiecTBisieT yrpaBiieHUE MOJIb30BATEISIMU B O€30MIaCHOCTHIO?

4) OTHOCUTCS JHM BpeMsi K YHUCIy HWCHOJHHUTENCW, IPYTHMMHU CIIOBaMH,
JOJDKHA JIM CHUCTEMa BBIMIOJIHATH KaKWe-INOO NEWCTBUS B OTBET Ha
COOBITHS BpEMEHU?

5) CymecTByeT 1 poIiecC MOHUTOPUHTA, Oaroaapss KOTOPOMY CHCTEMa
nepesamyckaercs B cirydae coos?

6) KTo KOHTpOIHMpyeT AeITEeIbHOCTh U IPOU3BOIUTEILHOCTh CHCTEMBI?

7) Kax BBINOJIHSAETCS] OOHOBJICHUE MPOTPAMMHOTO 00ecTIicueHMsI?

8) Kro amamm3upyer xypHaibl peructpanuu? MOXHO J1 00ECIe4nTh
yIaJeHHBIA AOCTYT K HUM?

9) MoryT 11 B Ka4eCTBE MCIIOJHUTEICH BBICTYIIATh BHEIIIHUE MTPOTPaAMMBbI
WJIM aBTOMATHYECKHE CUCTEMBI?

10)Koro caenyeT yBeAOMIIATH MPU OIIHOKAX UK COOSIX CUCTEMBI?

CocTtaBuM nepeyeHb UCTIOJHUTENIEH U 3371a4 B BUJI€ TAOIUIIBI 2:

Ta6nuna 2 - [lepeueHb UCTIOJHUTEINICH U 3a7a4

HUcnoanurenb 3agauu

Peructpupyercs Ha 3K3aMeHE
Crynent

[omyuaer 6uner
BxiroyaeT v BBIKIIOYAET CUCTEMY
VYTouHsIET yyacTHe CTyIeHTa B claye dK3aMeHa

[IpenonaBarens
AnanusupyeT HH(OPMAIIUIO O BBITSHYTHIX Onierax
AHanm3upyeTt uH(OPMAIUIO O BPEMEHH MTOJIYICHHS OMIIETOB

AccucTeHT (IeKaHaT) DopMHUPYET CIIUCKHU CTYACHTOB
Cuctema npomexyrounoit | [IpemocraBmisieT nHGOPMAIINIO SISl BRICTABICHHS
OLICHKHU 3HAHUU ABTOMATHUYECKOW OLIEHKH 3a DK3aMEH




Kak mpaBuio, kaxxaou 3aade mojab30BaTelisi COOTBETCTBYET OJIMH MPELEACHT.
Ero uMs 10JKHO HAUMHATBCS € CYIIECTBUTEIBLHOIO, OMMCHIBAIOLIETO AercTBHE. U3
TaONMIBI BBIIIE, MOXHO CJieJaTh BBIBOJ, YTO B pa3padaTbiBaeMOW CHUCTEME
MPUCYTCTBYET JiBa OCHOBHBIX ucnonHutelnsi: Crynent u [Ipenogasarens. [loaTomy
B KayeCcTBE IPEUEIACHTOB OIPEICIUM T€, KOTOPbIE COOTBETCTBYIOT 3aJadyaM
OCHOBHBIX wHcnoyiHuTene. (Peructpanms Ha »3k3amene, [lonydenuwe Owuiiera,

Jlonyck Ha sk3aMeH, Bei3oB Ha cobecenoBanue, Cobece1oBaHNe HA IK3aMEHE)

Onucanne mnpenenaeHToB. B kadecTBe mpuMepa, pacCMOTPUM pPa3BEPHYTOE

onucanue npeueaenrta [lomyuenue ounera.
IIpenenent I11. [Tonyyenune omiera.

Pamku. Cucrema noaaep>Kku MpoBeIeHUs SK3aMeHa.
Vpoeens. 3anaua, onpenenacHHas Mojab30BaTeIeM.
Ocnognou ucnonnumens. CTyIEHT.
3anHTEepecOBaHHbIE JUIIA U UX TPEOOBaHUSI.

- Crynent. XodYeT TMOJNY4YUTh OWIET W Yy3HaTh O BO3MOXKHOCTH
BBICTaBJICHUSI aBTOMAaTUYECKON OIEHKH. Bce 9T0 OH X04eT mpojenarh 6€3 JTUITHIX
BOJIHCHUM U HE OTBJIEKAas OCTAIBHBIX YYaCTHUKOB PK3aMEHA;

— [IpenonaBatens. Xo4eT OBICTPO OMPEAEINUTh, KOMY U KaKyIO OIEHKY
MO>KHO ITOCTaBUTh aBTOMATHUYECKH;

- Jexanat. Xo4eT MOJy4YuTh AKKypaTHO 3aIlOJHECHHBIE BEIOMOCTH O
MPOBEICHUHU SK3aMEHa.

IIpeodycnosus. CTyqeHT 3aperucTpupoBaIcCs Ha 3K3aMEHE U UMEET JJOMYCK.

Pezynomamer (Ilocmycnosus). CTyneHTy NPENOCTABICH CIyYalHBIA M €Il He
3aHATBIM  OumieT. 3aduKCUpOBAHO BpeMsi TnoydeHus Owiera. OnpeaeneHsl

aBTOMATHUYECKHE OIICHKH 3a KaXKJIbIH BOMPOC B MOJIyYEeHHOM OHUJIETE.
OcCHOBHO# ycnelIHbIN ClleHApuH (WJIM OCHOBHOM IPoLecc).

1. CryaeHT coo0IaeT cucteMe 0 CBOEM KeJIaHUU TIOJIYyYUTh OUJIET;



2. Cucrema mnpoBepsieT (akT BblJaud OwiieTa CTYACHTY BO BpeMS €ro
MPEABIAYIUX 00paIeHn;

3. Cucrema ciaydaifHbIM 00pa3oM BbIOHMpaeT OUJIeT, KOTOPBIM O ATOTO HU pa3y
He ObUI BHIOpAH U JeliaeT MOMETKY O TOM, YTO OWJIET 3aHAT KOHKPETHBIM
CTYJICHTOM;

4. CucreMa 3allOMHHAET BpeMsl Hayaja MoJrOTOBKH CTYICHTA;

5. Cucrema ormpenensieT HOMEp TEeMbl, K KOTOpPOMl OTHOCUTCS BOIIPOC,
BBIOpaHHOTO OMJIETA;

6. Cucrema ompezenser OLIEHKY, KOTOPYIO MOXHO MOCTaBUTh aBTOMAaTHYECKH
3a JaHHBIA BOMPOC HAa OCHOBAaHMM MHGOPMAIUMU MOTYYEHHOH OT CHCTEMBI
IIPOMEKYTOYHOU OLICHKU 3HAHUU;

7. CucreMa MOBTOPSIET IMMyHKTHI 5 U 6 JIJIs1 BCEX BOMPOCOB, BHIOPAHHOTO OMIIETa;

8. Cucrema ¢opmupyer OWJIET B BHJE BO3MOXKHOM JJiI OTOOpaX€HUS U
nepesaeT ero Ha MOOMIIbHOE YCTPOMCTBO;

9. CryzmeHT mosyd4aeT Ha HSKpaHe MOOMJIBHOTO YCTPOWCTBAa BCE BOIPOCHI U
aBTOMATUYECKUE OLIEHKH W HAYMHAET TOTOBUTHCS K OTBETY.

Pacmiupenust (Wiim ajibTepHATHBHBIE IOTOKH).

2-4a. Ilpu moBTOpHOM OOpaIIeHUU CTYIAEHTa K CHUCTEME IS MOJIydYeHHs

owusiera:

1. Cucrema ompenensieT, kKakoi OusieT ObLT BBIJIAH CTYACHTY IPU €r0
MepBOM OOpaIICHHH.
4a. Ecnu B cucteMe He OCTaJIOCh HU OJHOTO OMJIeTa, KOTOPBIH elie HU pa3y

He ObLI BBIIAH:

1. Cucrema cooOuiaer CTyAeHTY O TOM, YTO HEOOXOJAMMO TOJ0XKIATh,
ITOKa OMJICTHI HE OCBOOOISATCS;

2. Cuctema cooOIIaeT MpenoaaBaTeNIio O TOM, YTO CBOOOIHBIX OHUIIETOB
HET ¥ KOHKPETHBIN CTYJICHT HE MOYKET Ha4aTh IMOJATOTOBKY K OTBETY;

3. Cucrema 3aBepiaet o0CIy>KUBaHUE CTYICHTA.

lelebﬂla]leble I’I’lp€608(1H1/l}l



Ha 3 miare ocHOBHOTO CclieHapusi HEOOXOJUMO 00eCTIeuuTh, YTOOBI Y pa3HbIX
CTYJICHTOB BBINOJIHUBIIUX OJHOBPEMEHHOE OOpalleHHe K CUCTEMbl ObLTH pa3HbIe

OWJIETHI
Cnucox mexnoao2uul U munog OaAHHbIX

st BOBMOXHOCTH palOOThl ¢ 0o0Jiee HIMPOKUM KPYroM paziuyHbIX YCTPONCTB

cojiep>kaHue OWIETOB OKHO (hOpMHUPOBAThHCA B BuE html pazmeTku.
Ilocmpoenue ouazpammol 6apuanmos UCno1b308aHUus (npeyeoeHmos)

B xauectBe CASE-cpenctBa B JaHHOM ONUCAaHUU OyJeT MCIOJB30BaTHCSA
Visual Paradigm. JIlmarpamMma BapuaHTOB HCIIOJb30BAaHUS (IPELEACHTOB) MOXKET

BBITJISIJIETh TaK, KaK MOKa3aHo Ha pucyHke 4.3 1.

CucTema

A "

[ewauar

CTyment

\

NpenonasaTent

CHCTEMA NP OMEKYTOYHOR CLIBHKW 2HAHWRA

Pucynok 4.31 — Jlnarpamma BapuaHTOB MCIIOJI30BaHUS (TIPEIECHTOB)

Ha »roii juarpamMMe OCHOBHBIE HCIOJHUTENM I[IOKa3aHbl CJEBa, a
BCIIOMOTaTeNbHble crpaBa. CBsi3b B3aUMOJICUCTBUS MOMKET COCJIHUHSTH TaK XK€ U
JIBYX WCIOJHUTENEeH, ©u JnBa mnpeneaeHta. OpHako Uit 3TOrO  BBOJSATCS
CrieIMagbHbIe BUBI B3aUMOJECHCTBUA: 000OIIEHUE, PACIIMPEHUE W BKIIOUCHUE
(MCTONIb30BaHME ASTHUX THUIOB CBS3M B paMKax aHaiW3a HadyaJbHOW (a3bl He

SABJIACTCA )KeJIaTeJ'IbHBIM).



BaHaqa HOCTpOI/ITb MOJCIb BapHAaHTOB HUCIIOJIB30BAHHA JJIA CHUCTCMbI

IIPOJIAKH SKCKYPCHUH B MY3€H.

Memoouxa évinonnenus

[Tocerurens mMy3esd MOXKET MPOCMATPUBATH CIIUCOK DKCKYPCHH, MOMEIIAThH
HKCKYPCHIO B BUPTYAIbHYIO KOP3UHY U U3MEHSTH COJAEPKUMOE 3TON KOP3UHBI.

[ToceTuTenb MOXKET CTaTh MOKYyMaTEJIeM, €CJIM OH MPUHUMAET peuieHue oo
oOopMIICHUH 3aKa3a Ha MOKYIKY BHIOpPAaHHON UM SKCKYPCHHU.

MeHemxep MOXET H3MEHATh CIUCOK S3KCKYPCHH U CIEIM(PHUITUPOBATH
yCIIOBUSI NJIsi TIPEAOCTaBIEHUs OOHYCHOM CKHUIIKM, a OyXraiarep — MNpPUHUMATh
OIUIATY 3a BEIOPAHHYIO MOKYIIATEJIEM 3KCKYPCHIO.

[Ipu odopmieHun 3akaza Ha MOKYIKY TOBapa HEOOXOAMMAa PETrUCTPALIMS
MOKYyMaTes.

[Ipu odopmieHnn 3aka3za TOCTOSHHOMY TMOKYIATETI0 MOXKET OBITh
Mpe0CTaBIeHa crieluaabHas OOHyCHasl CKUJIKA.

B pamkax paccmarpuBaeMoOW CHCTEMBI NPOJAXKH IKCKYPCUH B MY3€H
BO3MOYKHA OIJIaTa BBIOPAHHBIX TMOKYMATeleM 3KCKYPCHH, KaK HaJTUYHBIMU, TaK U

10 KPEAUTHON KapTOUYKE.

Buwioenenue akmepoé u éapuanmoe ucnonb3o6anus

B cooTBercTBMM € ONpeNeICeHMEM TEPMHUHOB «aKTEP» M «BAPUAHT
UCIIOJIb30BaHU», ISl JAHHOM MpeIMEeTHOW o00JlacTH akTepamMu OyAyT JIOAH,
y4acTBYIOIIME B paboTe My3es, a BapuaHTaMH HCIIOJIb30BaHUs T€ JCHCTBUS,
KOTOPBIE OHU BBINOJIHAIOT B My3€e€.

I. B KxayecTBE OCHOBHOI'O aKTe€pa ONUCBIBAEMONl CHCTEMBI MOXHO
paccmarpuBath akrepa «llocernrens wmyses». B cooTBercTBUM ¢ TeMH
JNEUCTBUSMM, KOTOPBIE MOYKET BBIIIOJHATH IMOCETUTEIL MY3€sl, MOKHO BBIIEIINTD
JIBA BapUaHTa HCIOJIb30BAaHMs, CBS3aHHbIX € akTtepoMm «lloceTturens My3zes»
oTHOweHUeM accoumammu: «lIpocmorp cmmcka skckypcuin» u «l3menenne

COACPKaHUA KOP3HUHEBD).



2. T.kx. nocetuTeNnb My3esi MOKET CTaTh MOKYIATEJIeM, TO MOKHO BbIJICTUTh
aktepa «[lokymarenby, CBS3aHHOTO OTHOIIEHHWEM OOOOIICHUS C aKTepoOM
«IloceTuTens My3es», IPpU ATOM B KadyeCTBE pOAUTENs OyAET BBICTYIATh aKTep
«llocerutens my3es», a B kadecTtBe NmotoMmka «llokymarenb», T.K. NOCIEIHUN
HaclielyeT BCE CBOWCTBAa TOBEJACHUSI TOCETUTENS My3esd, HO U oOjagaer
cOOCTBeHHBIMH. BapuaHTamMu  HCIOJIb30BaHMS, CBA3aHHBIMU  OTHOIIICHUEM
accommaniui ¢ akrepom «llokymarenb», Oymyr «OdopmieHue 3aka3a Ha
AKCKYpcHIo» U «Or1aTa BHIOpaHHON AKCKYPCUI.

3. B kadecTBe Jpyrux akTepoB paccMaTPUBAEMOW CHUCTEMBI MOTYT
BbIcTynaTth «Menemxep» u «byxranrepy. IIpu stom «Menemkep» OyaeT cBsi3aH
OTHOUIIEHUEM AacCOIMAIMM C BapUaHTaMU HCIOJIb30BaHUA «VI3MEHEHUE CIHCKA
skckypeun» u «lIpenoctaBienue OOHYCHON CKUIKW», a OyXTajiTep - C BApUAHTOM
UCIoJab30BaHus «OriaTta BEIOpAaHHON SKCKYPCUN.

4. TTockoabKy Mpu 0POPMIIEHUH 3aKa3a Ha MOKYIKY 3KCKYPCUU HE0OXoauma
perucTpanus TMOKymaresns, U 3Ta (YHKIMOHAILHOCTh BBITIOJNHACTCS BCET/a, OHA
MOXET OBbITh BBIJIEJIEHA B OTACJIBHBIM BapuaHT HUCIHOJb30BaHUs «Peructparus
MOKyTaTeNs», KOTOphIi OyAeT cBsizaH ¢ 0a30BBIM OTHOIICHHWEM BKJItoueHus. C
JPyrol CTOPOHBI, NMpU O(DOPMIICHUM 3aKa3a TMOCTOSIHHOMY TMOKYHATEII0 MOXKET
OBITh MPENOCTaBJICHA CHelualibHas OOHyCHasl CKHUJKA. JTO TpeOOBaHHWE MOXKET
OBITh TaK)XE MPEJICTABICHO B KA4eCTBE OTJMAEIBHOIO BapHaHTa HCIOIb30BAHUS
«IIpenocraBnenue OOHYCHOW CKHUAKW», KOTOPBIM OyAeT cBsizaH C 0a30BbIM
OTHOIIICHUEM PACIIUPECHU.

5. JlampHeWIas OeTaiu3anus MOJEIH MOXKET OBITh BBIIOJHEHA HAa OCHOBE
YCTAHOBJICHUSI  JIOMOJIHUTEIBLHOTO OTHOIICHHS OO0OOIIEHUS JJis BapuUaHTa
ucronb3oBanus  «Ormata  BBIOpaHHOW  JKCKypcuw». Ecimm B pamkax
paccMaTpuBaeMoOil CHCTEMbI NPOJAXKH SKCKYpCMHM B My3€€ BO3MOXKHA OIljIaTa
BBIOpaHHBIX IMOKYIATEJIeM SKCKYpPCHUHU, KaK HAJIWYHBIMU, TaK U MO KPEIUTHOU
KapTO4YKe, TO B JTOM Clly4ae JauarpaMMa MOXKET ObITh JIOTIOJHEHA
COOTBETCTBYIOIIIMMHM  BapUaHTaMU MCIOJb30BaHUA. [lpu 3TOM  BapuaHTHI

ucrojib3oBanus «Oriara 9KCKYPCHH HAJIMYHBIMHW» H «Omnnara 9KCKYPCHH IIO



KPEAUTHON KapTOuke» OYIyT CBsI3aHBl C BapHMaHTOM HCIOJb30BaHUA «Oriara
BbIOpaHHOW AKCKYPCUM» OTHOILIEHUEM O00OOIICHHUS.

B pesynpraTe paspabarbiBacMasi auMarpaMMa JOJDKHA colepikatb 9
BApUAHTOB MCIOJIb30BaHUS M 4-X AaKTEPOB, MEXKIY KOTOPBIMH YCTaHOBJICHBI
COOTBETCTBYIOILIME OTHOIIEHUS AaCCOLMALMU, BKJIKOYEHUS, PACIIUPEHUS U
0000meHus. Bce BapuaHThl HCIONB30BaHMS JKENATEIBHO  3aKIIOYUTh B
IPSIMOYTOJIBHUK, KOTOPBIN CIIYKUT I 0003HAUEHUS CYOBEKTa MPOEKTHUPYEMOM
CUCTEMBI.

PazpabortaiiTe 10 ONUMCAaHHOMY CIHEHApuUIO JAHarpaMMy BapHaHTOB
MCIIOJIb30BaHus (IIPELECHICHTOB).
3anava 3. BeinoaHUTs MHAMBUAYAJIBHOE 33JJaHUE B COOTBETCTBUU C MPUBEICHHBIM
IPUMEPOM IOCTPOCHHS JAHArpaMMbl BapHaHTOB HMCIOJIb30BaHUS (IIPELIEACHTOB).

CnHcoK HHIMBUIYaIbHBIX 33laHUN IPUBOAUTCS B 11.3.5.

Konmponvnuvie onpocut

1. Kakue cuMBOJIBI SIBJISIFOTCS] CTAHAAPTHBIMH MPEJICTABICHUAMH aKTEPA?

A B C
]
<<actor>> <<subject>> IKTOp
JKTOp 3kTOp
D E F

2. KakuMm cuMBOsOM M300pakaeTcs Mpere1eHT?

MNpeuengeHT
T
MNpeuegeHT
A B C
—
<<Usecase>> <<subject>>
MpeuepeHT
MpeueaeHT MpeueneHT PR A
D E F



3. Kakoe 3HaueHume mMMeeT CTpeiKa, W300pakeHHash HA JIMHUU, CBS3BIBAIOIICH
aKTEpa U MPELeICHT?

4. Kakwue akT€pbl BOBJICUEHBI B BhINoJHEeHUE npereaeHTa Use Case E?

%
i Actor B
----------
s o o

Actor C

Actor A

B kxakom KOJIMYECTBEHHOM OTHOIIEHUH HAaXOJATCS CIIEHAPUU U TIPEICICHTHI?

B xakom OTHOIIIEHHH HAXOATCS MOHATHUSA MPELEICHTa U KooTepaluu?

5

6

7. Yo Takoe mpeneaeHT?

8. Kakoii cMbIC BKIaJBIBAIOT B IOHSATHE aKTEpa?
9

B xakux OTHOIIEHUSIX MOTYT COCTOATDH HpeI_IeI[eHTBI?

10. Kakue akTépnl BOBJICUCHBI B BhINIOJIHEHHUE TpereaeHTa Use Case E?

Actor B

11. B 4em cOCTOUT CMBICIT ONIEpPAllMU PACUIIUPEHUS MpEeLieIeHTa?
12. Yto omuchIBaeTcs B JIONOJHUTEIBLHOM pasjielie MpeleAeHTa, OTACICHHOM OT

€ro Ha3BaHUsS FOPU30HTAIBHON JTMHUEN?



Use Case

13. Kak Ha nuarpammax mperneaeHTOB H300paKaeTcsl BKIIIOYCHHUE MPEIIeIEHTOBR?
a. B BHJIE 3aBUCUMOCTH CO cTepeoTunoM <<include>>;
b. B BHE 3aBUCUMOCTH CO CTEpEOTHIIOM <<inside>>;
C. B BHJE 3aBUCUMOCTH CO cTepeoTunoM <<within>>;
d. B BHUIE 3aBUCUMOCTH CO CTCPCOTHUIIOM <<switch on>>;
€. B BHJIC 3aBUCHMOCTH CO CTEPEOTUIIOM <<contain>>.

Cooepoicanue omuema

1. TUTYABHBIN JTUCT;

2. 1enb paboThI;

3. CKPUHIIOTHI BBIOJHEHHBIX 3a/IaHUH;

4

BBIBOJBI.

JlaGopaTopHnasi padora Ne 5 MoaeiupoBaHue JUarpaMMbl KJ1accoB B cpeje

MoaeaupoBanus Visual Paradigm
(4 gaca).

Tema 14. O0beKTHO-OPHMEHTHPOBAHHBIA AHAJIHN3 U MOJAEJINPOBAHUE
HH(POPMALMOHHBIX POLECCOB
[]lenv: TO3HAKOMUTBCA C METOJAMHU IOCTPOCHMS JUArpaMMbl KJIACcCOB,
OCBOUTBH DJIEMEHTBI, HCIIOJIb3yEMbIE B IMPOLECCE IOCTPOEHUSA IHATPAMMBI, U

HAYYHUTHCS IOHUMATh HA3HAYCHUE KAXKOTO U3 DIIEMEHTOB.
KpaTkue TeopeTuueckue cBeIeHHS

Huarpamma kiaccoB (class diagram) ciyXuT sl TpeCcTaBICHUS
CTATUYECKON CTPYKTYpPHI MOJIETTH CHCTEMbI B TEPMHUHOJIOTHH KJIACCOB OOBEKTHO-

OPUEHTHUPOBAHHOTO MPOTPaMMHUPOBaHUs. J[narpamma Ki1accoB MOKET OTpaxkaTh, B



YaCTHOCTH, pA3JIMYHBIE B3aMMOCBSI3M MEXIYy OTAEJIbHBIMU  CYIIHOCTAMH
IPEeIMETHONW 00JIaCTH, TAKUMHU KaK OOBEKTHI U MOJACUCTEMBI, a TAK)KE OMUCHIBAET
UX BHYTPEHHIOIO CTPYKTYpy (MOJs, METOABl...) W THUIBl OTHOIICHUH
(macnemoBanue, peanusamus uHTEpdelcoB ... ). Ha manHOW amarpamme He
yKa3bIBaeTCsl HH(OpMALKs O BPEMEHHBIX aCMEKTaX (PYHKIIMOHUPOBAHUS CUCTEMBI.
C 5TOM TOYKM 3pEeHMS AMarpaMMa KIJIACCOB SBISIETCS AAJBHEUIINM pa3BUTHEM
KOHLIENTYAJIbHOM  MOJENM IPOEKTHpyeMouM cucrteMbl. Ha »Ttom  arame
npuHiunuansHo 3Hanue OOII noxxona v NaTTEpHOB MPOEKTUPOBAHUS.

JluarpamMma  KJlacCOB  MOXET OTpaXkaTb, B YaCTHOCTH, pa3JIM4YHbIC
B3aMMOCBS3M MEXIY OTIEIbHBIMU CYITHOCTAMHU MPEIMETHOW 00JacTH, TaKUMHU
KaK OOBEKTBI M IOJCUCTEMBI, @ TAKKE ONMCHIBAET UX BHYTPEHHIOIO CTPYKTYPY U
TUTIBI OTHONICHWH. Ha manHOW pamarpamMMe HE YyKasbiBaeTcs WHOOpMAIus o
BPEMEHHBIX AaCMEKTaX (YHKIUOHUPOBAHMUS cHUCTeMbl. C O3TOM TOYKM 3pEHHUS
JyarpaMMa KJacCoB SIBJISIETCS JAJIBHEUIIMM Pa3BUTHEM KOHLENTYAJIbHOW MOJEIN
MIPOEKTUPYEMOU CHUCTEMBI.

JuarpaMMmy KJacCOB MPHUHATO CYUTATh IpapUUECKUM IPEICTAaBICHHOM
TaKUX CTPYKTYPHBIX B3aMMOCBSI3€H JIOTMYECKOM MOJENIM CUCTEMBI, KOTOpBIE HE
3aBUCAT WIM UHBAPUAHTHBI OT BPEMEHHU.

Jlrnarpamma KiaccoB IOKa3bIBa€T OOBEKTHI U OTHOIIEHUS MeXAy HUMH. OHa
IPEOCTABIIAET MOAPOOHYI0 MH(POPMAIIMIO O CBOMCTBaX M MHTEep(eiicax KIaccos,
€€ MOXKHO pacCMaTpuBaTh B Ka4eCTBE OCHOBHOM MOJENH, a TAK)KE pPacCMaTpUBaTh
JIPYTUE CXEMbI B KAUE€CTBE JTONOJHUTEIbHBIX MOJIEIIEH.

Kaace (class) B s3pike UML cuyxut st 0003HauY€HHUS MHOXKECTBA
00BEKTOB, KOTOpble OONAAalOT OJAMHAKOBOM CTPYKTYpOH, TOBEACHUEM U
OTHOIICHUAMH C OOBEKTaMU U3 JPYrux KiaccoB. ['paduuecku kiacc
n300paxaercs B BHJE NPSIMOYTOJIbHUKA, KOTOPBIM JOMOJHUTEIBHO MOXKET OBITH
paszieneH TOpU30HTAIbHBIMU JIMHUSAMU Ha pasjeiibl uin cexkuuu (Pucynok 5.1). B
THX pa3feliax MOTYT YyKa3bIBaThCS UMS Kiacca, aTpuOyThl (IE€pEeMEHHbIE) U

oneparuu (MeToIbl).



WA Fnacca
A Enacca
KA Knacca ATprbTEI
ATpUBYTL Knacea
KEnacca
CINepaHH
kKnacca
{a) (o 5)
Pucynok 5.1 — I'padpuueckoe nzo0paxeHue kinacca Ha Juarpamme KJ1acCoB
Hanpumep:
Cyer
MpAwoyronsHMK OxHo
NpoBEpUTL()
p1.Point 0
: NoKa33aTe
p2.Point MCITTIYEeHNA
CKPBITE()
KPEAWTHAA KapToJka
Npocpo4YeHa

(2) (8) (&)
Pucynok 5.2 — IIpumepsl Ki1accoB

WNmsi kacca AOMKHO OBITh YHHUKAJIBHBIM B IIpeleiax MakeTa, KOTOPBIH
OIMCHIBAETCSI HEKOTOPOW COBOKYIHOCTBIO JHArpaMM KJ1accoB (BO3MOYKHO, OJJHOU
nuarpaMmoii). OHO yKa3bIBaeTCsl B IEPBOM BEPXHEH CEKIMHU NPSIMOYTrOJIbHHKA. B
JIOTIOJIHEHNE K OOIIeMy IpaBUIy HaMMEHOBaHHUA 3JIeMeHTOB sA3blka UML, nwms
KJjlacca 3allMChIBAECTCA [0 LEHTPY CEKUMU HMEHHU IOJIy’)KUPHBIM IIPUPTOM U
JOJKHO HAUWHATHCS C 3arJIaBHOM OYKBBI.

Krnacc MoxeT He MMeTh SK3EMIUIIPOB WM OO0BEKTOB. B 3TOM ciydyae oH
Ha3bIBAETCsl a0OCTPAKTHBIM KJIACCOM, a I 0003HAUYEHUS €r0 UMEHHU HCIIONb3yeTCs
HaKJIOHHBIN mpu@T (Kypcus). B s3pike UML npunsiTo o0111ee cornaimieHiue o ToM,
YTO JHO0OM TEKCT, OTHOCSIIMICS K aOCTpPaKTHOMY 3JIEMEHTY, 3aIllMChIBAETCA
KypcuBOM. JlaHHOE OOCTOSITENBCTBO SIBISIETCSI CEMAHTUYECKUM  acCleKTOM
OIMCAaHUSI COOTBETCTBYIOIINX AJIEMEHTOB s3bIka UML.

Ampubymer. Bo BTOpoW CBepXy CEKIMM MNPSIMOYTOJbHUKA KJacca

3amuChIBAIOTCS ero aTpulyThl (attributes) wim cBoiicTBa. B si3pike UML mpunsTa



ompezeNieHHasl CTaHJapTU3ALMS 3aiCH aTpUOyTOB Kiacca, KOTopasi MOJUUHSIETCS
HEKOTOPBIM  CHHTaKcHMueckuM  mnpaBuiam. Kaxngomy  arpulyTty  Kiacca
COOTBETCTBYET OTAEIbHAs CTpOKa TEKCTa, KOTOpas COCTOMT U3 KBaHTOpPA
BUJUMOCTHU aTpuOyTa, UMEHH aTpuOyTa, ero KpaTHOCTH, THIA 3HaYCHHUH aTpudyTa
¥, BO3MOKHO, €r0 HCXOJHOT'O 3HAYEHUSI.

KBanTtop BHAMMOCTH MOXET MPUHUMATh OJHO M3 TPEX BO3MOXKHBIX
3HaYEHUN M, COOTBETCTBEHHO, OTOOpakaeTcs TMpH TMOMOIIU CIEHUATbHbBIX
CHUMBOJIOB:

 CumBon "+" oOo3Hauaer arpuOyT ¢ 00JacThi0O BUAMUMOCTH THUIIA
obmenoctymnHelil (public). ATpuOyT ¢ 3T0O¥ 00JIaCThI0 BUIIMMOCTH JTOCTYTICH WA
BUJICH M3 JIFOOOTO JIPYroro Kjiacca makeTa, B KOTOpPOM OIpeieieHa TuarpaMmma.

 CumBon "#" o6o3Hauaer arpuOyT C 00JACTHIO BUAMMOCTH THUIIA
3amuIneHHbI (protected). ATpuOyT ¢ 3TON 001aCThIO BUTUMOCTH HEIOCTYIICH WU
HEBUJICH JIJIsl BCEX KIJIACCOB, 32 CKIIOYCHHUEM IOKIACCOB TAaHHOTO Kilacca.

n_n

* 1, HakoHeEI, 3HAK o003HauaeT arpudyT ¢ 001aCThI0 BUAMMOCTH THIIA
3aKpbITBIN (private). ATpuOyT C 3TOM 00JACThIO BUIUMOCTH HEIOCTYIIEH WU

HEBUJICH JISI BCEX KJIACCOB 0€3 MCKITIOUCHHSI.
lIpumepor ampubymos

 nBeT: Color — 3aech 1BeT sBisieTcss uMeHeMm aTpubyra, Color — numeHeM
THUTIAa JAHHOTO aTpudyTa.

* umsa_coTtpyanuka [1..2] : String — 37ech UMS_COTpYJHHUKA SIBIISETCA
UMEHEM aTpulyTa, KOTOPBIN CIYXKUT IJIs TIPEACTaBICHHS HH(POpMAIuu 00 UMEHH,
a BO3MOXXHO, M OTYECTBE KOHKPETHOIO COTpyAHMKA. Tum arpubyra String
(Ctpoxka)

* (dopma:MHoOTOyrONBPHUK — 31eCh UMA aTpubyra QopMa MOXKET
XapaKTEpPU30BaTh TAKOM KJIAcC, KOTOPBINA SIBISIETCS TeOMEeTpuueckoil (urypoil Ha
IUIOCKOCTH. B 3TOM citywae Tun arpubyra MHOTOYTOJNBHUK YKa3bIBaeT Ha TOT
dakt, dYro OTAeNbHAS TeoMmeTpuyeckas (Qurypa MoXKeTr uMeTbh GopMy
TPEYTrOJbHUKA, MPSIMOYTOJbHHUKA, POMOa, MATHYTOJbHUKAa M JIIOOOTO JIPYyroro

MHOT'OYTI'OJIbHHMKA, HO HC OKPYKHOCTH WUJIN 3JIJIUIICA.



Ipumepul 3nauenus ampubymos

» nBeT:Color = (255, 0, 0) — B RGB-mozmenu mBera 3TO COOTBETCTBYET

qUCTOMY KpaCHOMY IBCTY B Ka4C€CTBC HCXOAHOI'O 3HAYUCHUA A OJAaHHOTO

aTpuoyTa.
* wums_corpynuukall..2]:String = HWBan VBaHOBHY — BO3MOXHO, 3TO
HETUINIMYHBIA ~ Cily4yaill,  KOTOpbI, CKOpee, COOTBETCTBYET  CHUTyallUu

uMms_pykoBojutensa[2]:81nn§ = MBan MiBaHoBHY.

* ¢dopma:MHOroyroJibHUK = TPSIMOYIOJBHUK — BpsiA Jid Tpedyer
KOMMEHTApUEB, TIOCKOJIBKY 3/1€Ch pedb HJIET O TeOMETpUYECKor ¢dopme
CO37aBaeMOT0 00BEKTA.

Onepayus. Onepanus (operation) MpeaCTaBIsIeT COO0M HEKOTOPHIN CEpBUC,
MPEIOCTABIISIONMINNA KaXKIbIH K3EMIUISP Kiacca Mo OMpelesieHHOMY TpeOOBaHUIO.
COBOKYITHOCTh OMepanuid XapakTepu3yeT (yHKIMOHAIbHBIM ACTEKT MOBEACHUS
KJiacca.

[Ipu sTOM KaXXmO¥l omepanuu Kjacca COOTBETCTBYET OTJENIbHAs CTPOKa,
KOTOpasi COCTOMT W3 KBaHTOpa BHAMMOCTU ONEpAlMH, HMEHH OIepaluH,
BBIPOKEHMSI THIIA BO3BPAIAEMOTO OIepalell 3Ha4YeHWs W, BO3MOXKHO, CTPOKa-
CBOMCTBO JJAaHHOM OIIEPaLUH.

JIJisi TOBBIIIEHUST TPOU3BOJUTENBLHOCTH CHUCTEMbI OJHHM ONEpalldd MOTYT
BBITIOJIHATHCSI ~ MApaUICIbHO WM OJHOBPEMEHHO, a JpPyrHe — TOJBKO
nocJyeoBaTeabHO. B 3TOM ciyyae sl ykazaHusl MapajuieIbHOCTH BBINOJIHEHUS
OTIEPAIIMH UCIIOJIB3YETCsI CTPOKA-CBOMCTBO BHJIA «{CONCUITENCY = UMS }», TJIe UM
MOXXET TMPUHUMATh OJHO W3 CJCAYIOIIMX 3HAYEHUW: TMOCJIenoBaTelbHas
(sequential), mapamienbHas (concurrent), oxpansiemas (guarded). Ilpu sToM
MPUACPKUBAIOTCS CICTYIONICH CEMAaHTUKU VISl TAHHBIX 3HAYCHU:

—nocienoBarenbHas  (sequential) — s gaHHOW omepanuu  HE0OXOIUMO
o0ecreunTh €€ E€JUHCTBEHHOE BBINOJIHEHWE B CHUCTEME, OJHOBPEMEHHOE
BBHITIOJIHCHHUE JPYTUX OMEpaIfii MOXKET MPHUBECTH K OIMMOKAM WU HapyIICHUSIM

LIEJIOCTHOCTH OOBEKTOB KJj1acca.



—MapaienbHas (concurrent) — IaHHas ONepalys B CUIy CBOMX OCOOCHHOCTEN
MOJKET BBIMOJHATHCS MapaJljIeNIbHO C APYTHUMHU OTEpalusiMU B CHCTEME, IIPU 3TOM
NapajuIeIbHOCTb JOJDKHA MOAJEPKUBATHCSA HA YPOBHE PEAIU3ALMNA MOJIETIH.

—oxpansiemas (guarded) — Bce oOpareHust K JaHHOW OTEpAIMK TOJDKHBI OBITh
CTPOTO YHOpPSIJOYEHBI BO BPEMEHM C LIEJIBI0 COXPAHEHUS LIEIOCTHOCTH OOBEKTOB
JAHHOI'O KJIacca, MPU ATOM MOTYT OBITh NPUHATHI JOMOJHUTEIbHBIE MEPHI IO

KOHTPOJIO UCKJIFOUUTEIBHBIX CUTYallui HA 3TAIE €€ BBIIIOJIHEHUS.
IIpumepwr onepayuii

—+co3narh() —ITa onepanus HE BO3BpAIlaeT HUKAKOTO 3HAYEHUS MTOCIIE CBOETO
BBITIOJTHCHUS.

—+HapucoBaTh(popMa: MHOTOYTOJEHUK = TPSIMOYTOJBHUK, I[BET 3aJUBKH:
Color = (0O, O, 255)) — moxeT 0003HaYaTh OMEpaIUIo M0 U300PAKEHHUIO HA dKPaHE
MOHHTOPA MPSIMOYTOJIBHON 00JIACTH CHHETO ILIBETAa, €CIIM HE YKa3bIBAIOTCS JAPyTHe
3HAYCHHS B KAYECTBE apTyYMEHTOB JAaHHOU OTIEPAITHH.

—3aMPOCUTh_CYET KJIHEHTa(HOMEp CUeTa:IeJIoe):esI0e - o0o3Hauaer
OTIepAITNIO TI0 YCTAHOBJICHHUIO HATMYHSI CPEICTB HA TEKYIIIEM CUeTe KIIMeHTa OaHKa.
[Ipu 5TOM aprymMeHTOM JaHHOW Omeparuu SBISIETCS HOMEp cueTa KIIMEHTa,
KOTOPBIH 3aIKUChIBACTCS B BHJIE 1IeJIOT0 yKcia (Hanpumep, «123456»).

—BbIAaTh _cooOuieHue(): {"Ommbka aejleHuss Ha HOJb"'} — CMBICH JaHHOMN
omepanuu He TpeOyeT MOSCHEHUS, MOCKOJbKY COJEPKUTCS B CTPOKE-CBONCTBE
omeparuu. /laHHOE COOOIIEHNE MOXKET TIOSBUTHCS Ha SKpaHE MOHUTOpA B CiIydae
MOTBITKY JICTICHUSI HEKOTOPOT'O YUCIIa HAa HOJIb, YTO HEJIOMYCTUMO.

OTHomeHnss MexAy Kjaaccamu. bazoBbIMU OTHOIIEHUSIMU WA CBSI3SIMU B
s3pike UML siBsiroTCS:

— Ornomenue 3aBucumoctH (dependency relationship)

— Ornomenue accormanuu (association relationship)

— Ornommenne o0o0menus (generalization relationship)

— Ornomenwne peanusanuu (realization relationship)

OmHoweHue 3a8ucumocmu



OTHOlLIEHHE 3aBUCUMOCTH B OOIIEM CiIy4ae YKa3bIBa€T HEKOTOpOe
CEMAHTUYECKOE OTHOIICHUE MEXIY JIBYMsI 3JIEMEHTAMH MOJIETU WU JABYMS
MHO>KECTBAMHU TaKUX AJIEMEHTOB.

OTHOLIEHHWE 3aBUCUMOCTH HCIIOJB3YETCS B TAaKOW CHUTyallud, Kora
HEKOTOPOE U3MEHEHUE OJIHOTO 3JIEMEHTA MOJIENIM MOKET NOTpeOOBaTh U3MEHEHUS

APYyroro 3aBUCMMOTO OT HEI'O 3JICMCHTAa MO CIIN.

Knacc_C

T

|

|
Knacc A f————— 2| Knace_B Knace A f——¥_ Knace_B

Pucynok 5.3 — I'paduueckoe nzo0paxeHrne OTHOIICHUS 3aBUCUMOCTH Ha

auarpamMMme KJiaccoB
Omuowernue accoyuayuu

OTHOIIIEHHE ACCOIMAIIMU COOTBETCTBYET HAJIMYMWIO HEKOTOPOTO OTHOILICHUS
MeXIy Kiaccamu. JlaHHOE€ OTHOIEHHWE O0003HA4YaeTCs CIUIONIHON JIMHUEH ¢
JOIIOJTHUTEIIbHBIMA ~ CIIEHMAJIbHBIMA  CUMBOJIAMH, KOTOPBIE  XapaKTEPU3YIOT

OT/ICJIbHBIE CBOMCTBA KOHKPETHOM aCcCOIUAIINH.

CinBan NOPALKE KNAaccos
e vw
< a®
Kounanua Q < CoTpyaHuk

KpaTHOCTE ACCOLMALM

DyThoneHan
KOMaHaa

*
[op * * Wrpa

NMuuyo

Cuer_p_HawHke v [xor}

Komnaxua

Pucynox 5.4 — I'padmyeckoe n300pakeHrne OTHOIIECHUS 3aBUCUMOCTH Ha

auarpaMme KjiacCoB



OTHoLIEHHE arperauu UMeeT MECTO MEXKy HECKOJIbKHUMH KJIacCaMHu B TOM
cilyyae, €Cid OJMH U3 KIAcCOB NpEACTaBIseT €000l HEKOTOPYIO CYIIHOCTb,
BKJIFOYAIOIIYIO B Ce0sl B KaUECTBE COCTABHBIX YacCTEeH NPyrue CyIIHOCTH («4acTh-
nenoe»). YacTu cucTeMbl HHMKaK He 0O0s3aHbI HAcleIoBaTh €€ CBOWCTBA H
MIOBEJICHUE, ITOCKOJbKY SBIAIOTCS BIIOJHE CaMOCTOSTEIbHBIMU CYLITHOCTSIMH.
Bbonee Toro, wactu memoro o6iagarOT CBOMMH COOCTBEHHBIMH aTpuOyTamMu U

ONepalusIMU, KOTOPbI€ CYIIECTBEHHO OTJIMWYAIOTCS OT aTpuOyTOB W Olepanui

Oceaoro.
MepcoHanbHeIA
KOMNbHOTEP
[ [ [ I
MCTEMHBIA
B gn?:x ® MonuTop Knaeuarypa Meiwe

Pucynok 5.5 — IIpumep oTHOIIEHUSI arperanuu
Omnowenue KomMnouyuu

OTHOLIEHWE KOMITO3UIIMU  SIBJISIETCS. YACTHBIM  CIIy4aeM OTHOIIEHUS
arperaiii. OTO OTHOUIIEHWE CIIYXXUT JJIS BBIACICHUS CHEIUaIbHONU (HOpPMBI
OTHOIIICHUSI «YaCTh-1IEJI0€», MPU KOTOPOM COCTABISAIONIME YACTU B HEKOTOPOM
CMbICTIE HaxonmaTcs BHYTpH 1enoro. Creuuduka B3aMMOCBI3M MEXKIYy HUMU
3aKJII0YAETCsl B TOM, YTO YaCTH HE MOTYT BBICTYIIaTh B OTPBIBE OT IIEJIOTO, T. €. C

YHHUYTOKCHUCM LCJIIOTO0 YHUUTOKAOTCA U BCC €TO COCTAaBHBIC YaCTH.

OkHo
nporpamMme
1 ’ 1’ 1T 1‘
1 2[ 11 1
Monoca Pabovaa [naeHoe
3aronosok NPOKPYTKK obnace MEHI0

Pucynok 5.6 — [Ipumep OTHOIIEHHUS] KOMITO3UITUN



Omuowenue 0boowenus

OtHomieHre  0000HIEHUST  SBNSIETCA  OOBIYHBIM  TaKCOHOMHUYECKHUM
OTHOIIIEHUEM MEXIy Ooyiee OOIUM 3JIEMEHTOM (POJIUTEIEM WU TPEIKOM) U
00Jee YaCTHBIM WM CTICIIMAIIBHBIM DJIEMEHTOM (JOYEPHUM HIIA TIOTOMKOM).

JlaHHO€  OTHOIIIEHWE MOXKET UCIOJIb30BaThCA IS MPEICTABICHUS
B3aMMOCBSI3€M MEXIy TMaKkeTamu, KJaccamMHu, BapUaHTaMH UCIIOJIb30BaHUS U
Ipyrumu diieMmeHTaMu s3bika UML.

[IpuMeHuTENBPHO K JuarpaMMe KJIacCOB JAHHOE OTHOIIEHUE OMHUCHIBAET
MEPAPXUUECKOE CTPOCHUE KIIACCOB M HACIIEIOBAHUE UX CBOMCTB U MoBeacHUs. [Ipu
TOM TpEeNrNojaraercsa, 4YTo KJIAcC-MOTOMOK 00JaJaeT BCEMU CBOMCTBAMHU U
MOBEJICHUEM KJlacca-TIpe/ika, a Tak)Ke HWMEeT CBOU COOCTBEHHBIE CBOMCTBA W
MOBEJCHUE, KOTOPBIE OTCYTCTBYIOT Y KJlacca-TpeiKa.

Pspom co crpenkoit 0000IIEHHST MOXKET pa3MellaThbesl CTpoKa TEKCTa,
yKa3bIBawIlass Ha HEKOTOPbIE JOMOJHHUTEIbHBIE CBOMCTBA ATOTO OTHOIICHHS.
JlaHHBIN TEKCT OYJI€T OTHOCHUTHCS KO BCEM JIMHUSIM OOO0OIIEHHS, KOTOPhIE UIIYT K
KJIaccaM-IOTOMKaM. JIpyrumu cioBamMu, OTMEUEHHOE CBOWCTBO KacaeTcs BCEX
MOJIKJIACCOB JJAHHOTO OTHOIIEeHHs. [Ipyu 3TOM TEKCT cileayeT paccMaTpuBaTh Kak

OTpaHUYCHHE, U TOT/Ia OH 3aIUCHIBACTCS B PUTYPHBIX CKOOKAX.

B kauectBe orpaHudyeHuUd MOTYT OBITh MCIOJB30BAHBI CIEAYIOLINE
KJIFOUEBBIE C0Ba A3bika UML:

—{complete} - o3Hawaer, YTO B [JAHHOM OTHOIIECHUH OOOOIICHUS
crienu(UIMPOBAHBI BCE KJIACCHI-TIOTOMKH, M IPYTUX KJIACCOB-TIOTOMKOB y IAHHOTO
Kiacca-penka ObiTh He MoxeT. [lpumep — kmacc KiumenTt OaHka siBhsieTcs
TIPEIKOM JIJIs IBYX KiaccoB: dumsnmyeckoe ymio u Kommnanus, u Ipyrux KiaccoB-
MIOTOMKOB OH He mMeeT. Ha cooTBeTcTByIOIIEeH auarpaMMe KJIacCoB 3TO MOXKHO
yKazaThb SIBHO, 3allHdCaB pPSAJOM C JIMHUEW OO0O0OIIeHUs] JaHHYK CTPOKY-

OTrpaHUYECHHUE;



—{disjoint} — o3Ha4aer, 4TO KJIACCHI-IIOTOMKH HE MOTYT COJEpP)KaTh OOBEKTOB,
OJIHOBPEMEHHO SIBIISIOLIMXCA DJK3eMIULIpaMHd JIByX WM Ooyiee kiaccoB. B
IIPUBEJICHHOM BBIIIE IPUMEPE ITO YCIOBUE TAKXKE BBINOJIHACTCS, MOCKOJIBKY
IpEeoiaraeTcs, YTo HUKAKOe KOHKPETHOE (PU3UUYECKOE JIUII0 HE MOXKET SBISATHCS
OJHOBPEMEHHO M KOHKPETHOW KOMIIaHWEW. B 3TOM cilyyae psSiaoM C JIMHHUEW
000011IeHHs] MOYKHO 3aIIMCaTh JIAHHYIO CTPOKY-OrpaHUYCHUE;

—{incomplete} — o3nauaeT ciryuaii, MPOTUBOMOIOKHEIN TIEpBOMY. A UMEHHO,
MpEANoNaraeTcsi, YTro Ha JuarpaMMe YKa3aHbl HE BCE KIACCHI-IOTOMKH. B
MOCJEAYIOMIEM BO3MOXHO BOCIHOJIHUTH HMX TIEPEYEHb HE HU3MEHSS YKe
MOCTPOEHHYI0 auarpammy. [lpumep — nuarpamma kimacca «ABTOMOOWIIbY, IS
KOTOpPOM yKa3aHHE BCeX 03 MCKIIOYEHHUS MOJEei aBTOMOOWIICH COM3MEPUMO C
CO3JJaHUEM COOTBETCTBYIOIIEro Katayjora. C Apyrol CTOPOHBI, IS OTAEIBHOU
3a/1aud, TaKOW Kak pa3paboTKa CHUCTEMbI MPOJIaKW aBTOMOOMIEH KOHKPETHBIX
MojeNield, B ATOM HET HeoOxoaumocTH. HoO yka3zaTb HENONMHOTY CTPYKTYpbI
KJIACCOB-TIOTOMKOB BCE K€ CIIEAYET;

—{overlapping} — o3Havaer, 4TO OTAEIbHBIC IK3EMILIAPHI KJIACCOB-IIOTOMKOB
MOTYT TpPHUHAJJIEKATh OJIHOBPEMEHHO HECKOJbKMM KiaccaM. IIpumep — kiacc
«MHOroyroJibHUK» SBJISIETCSI KJIACCOM-TIpEKOM Juisl kiacca «IIpsMoyronsHUK» u
kiacca «Pom0O». OgHako cyiiecTByeT OTAeNbHbIN Kiace «KBajapaTy, S3K3eMILISpbI
KOTOPOTO OJHOBPEMEHHO SIBIISIIOTCS OOBEKTaMU TEPBBIX JABYX KiaccoB. BmoiHe
€CTECTBEHHO TAaKyl0 CHUTYallMI0 YKa3aTh $BHO C MOMOUIBIO JAaHHOW CTPOKH-

OI'paHUYCHHUA.



eOMETHHYECKAA
dmrypa

i

MpAMOYroNEHKE Okpy*HOCTE

Jnnunc -

{disjoint, incomplete!

dmrypa

rEDMETFIHHEEKEIH

A

{owerlapping, incomplete}

{disjoint, incomplete}

[pAMOYroNEHKE CEpY#HOCTE Jnnunc
AETOMOBWIE
[ [
Mpy20E0M TNerkoeoi
AETOMORKMNE AETOMORKNE
i
[
Nerokoeol aeTo- Nerkoeoi aeTo-
mobune Ford Mobune BAZ
| [ [
Moanens Moaens Mopens
Ford Mondeo T BA3 21099 BA3-21083

Pucynox 5.7 — Ilpumep oTHOIIEHUST 0000IICHMS

HNuTepdeiicol

"intetface"

[aTtymk_Temnepatyp

3HaveHue_Temnepatypbl( )




[Ipu »TOM cekuuss arpuOyTOB Yy MPSAMOYIOJbHUKA OTCYTCTBYET, a

YKa3bIBA€TCs TOJIBKO CEKIIUS OTIEpaIui.
O0BEeKThBI

OObekT (object) sBiseTCS OTHAENBHBIM 3K3EMIUILIPOM Kiacca, KOTOPBIH
co37acTCs Ha dTarle BBIITOJHCHHS IporpaMMbl. OH HMEET CBOE COOCTBEHHOE MMS U
KOHKPETHBIE 3HAaueHUs aTpuOyTOB. B cHily caMbIX pa3iMYHBIX MPUYUH MOXKET
BO3HUKHYTh HEOOXOJUMOCTh MOKa3aTh B3aUMOCBS3U HE TOJIBKO MEXIY KJlacCaMu
MOJICJI, HO U MEKIY OTACIBHBIMA OObEKTaMH, PEATU3YIOMUMHU 3TH KIIACCHI.

Jnst rpaduueckoro wu300paxkeHUsT OOBEKTOB UCIOJIB3YETCS TaKOW ke
CUMBOJI TPSMOYTOJIbHHKA, YTO W I KjaccoB. OTIWYUS MPOSBISIOTCS TPHU

yKa3aHUU UMEH OOBEKTOB, KOTOpblE B cllydae OOBEKTOB 00s3aTEIbHO

MNOAYCPKHUBAKOTCA
ksaapat: pasoyronsHuk HEaapar
{a) ()
keaapar: [IpAueyroneuk
EEpLUHHa = (1, 1)
CTOpOHa = 15
YEET _TpaHHUysl = YepHsIR
LUEET_ZANABIM = OensiA Mpauoyront nuk

(B) (r

Pucynox 5.8 — IIpumep 00BbEKTOB Kitacca



c-mail: Strirg
Homep _sawersu: lowegern

ris
. GIIYINACT

Corynent ,* IlpoxoEnenme Kypea
I—rt —
- tammcan | ouetkH: List
Mpana: String 1ommTe Terymmil cpenmsil_
Anpec: String Gamn( ): vodd
Teaedom: String oo _duananeaym_ormeriy! ) void

npocavmannwx_gKypeos( j; void

[ podeccop

[ra: Sinng

Cpennss yenepienocTs float , Kypc
M oEeT arcaTeeal 1 vold o o8 CHHCKD | Hassanne: Siring
[looyerrs_climco ’ T |Homep: it

CropaoeTs: float

NofapETs_cTyIesTal i void
¥ramures _ervasHTa(): void

.=

Teaedorn: String
Omnara: Float

Agpec: String 0 MpeIaIacT

HexoTopre xypen He TpedymT

HECTPVETOPS 8 PRCTHTAHE

HO CAMOCTOATCTEHOS HIYICHNC

Pucynok 5.9 — IIpumep nuarpammsl Kjiacca

B,
L

©: KomnaHua
d1:01pen d2: O1aen
D = "Mpopg axa" -ID = "R&D"
d¥:0rgen
D ="Mpop axd-benapyes "

p:CoTpynHuK
-lnag = "Anexcei”
-ID_coTp = 1435
-dec="VP no npogaxan’

Pucynok 5.10 — [Ipumep nuarpamMMbl 0OOBEKTOB KJIaCCOB

3ananme 1 IlocTpoenne nuarpammsl kjaaccoB B Visual Paradigm

Memoouxa évinoanenus

1 Co3z0anue ouazpammol K1accos

:KoHTakTHas mHpopmauma

-Anpec="yn .My wkuHokaa B3A"

Yto0bl co3aTh AMArpaMmy KJIaccoB, HAJO:

[llenknyts mo maHenu uHCcTpymMeHTOB UML um B BhImajaromem

BBIOpaTh MyHKT «Class Diagramy.

MCHIO



HlenxuyTh mpaBoil kHomko Mbimu mo «Class Diagram» B HaBuratope
JUarpamm, 1 B KOHTEKCTHOM MeHIO BeIOpaTh «New Class Diagramy.
Co3nanue auarpaMMm BapHaHTOB HCIOJB30BaHUs B cpene Visual Paradigm

Community Edition npoucxoaut oJHUM U3 CIEAYIOIIUX CIIOCOOO0B:

4) BeiOpath kHomky @aiin/ HoBas nmuarpamma /[uarpammbr  UML
/[lnarpaMMbl BAPHAHTOB MCII0JIb30BaHuUs. (pUCYHOK 5.11)

5) Ha manenmn «HaBurarop mo aumarpammam» BbeiOpath Jmarpammser UML
/AnarpaMmbl BapHaHTOB HCHOJb30BaHMS, 3aTeM MICJIKHYTh IPaBOi
KJIaBUILIEH MBIIIM W B TOSIBUBIIEMCA OKHe nosiBuTcs HoBas auarpamma
BapHaHTOB MCIOJIb30BaHUsA. (PUCYHOK 5.12)

6) Ha mnanenmn wuWHCTpyMEHTOB BbIOpaTh wuHCTpyMeHT UML/ Jlnarpammbl
BapHAHTOB UCIOJIb30BaHuUs. (PUCYHOK 5.13)

B nosiBuBIIEMCs OKHe BBeauTe MM Jlnarpamma 2 (pucyHok 5.14).

Pucynok 5.13 Pucynoxk 5.14

2 Co3oanue knacca



Jls1 co3nanust Kjacca HeoOX0IUMO MIETKHYTh Ha dnieMeHTe «Classy,

KOTOPbI HAaxXOAWTCS HAa NAHEIM MHCTPYMEHTOB nuarpammbl. llocie 3toro

HICJIKHYTh 110 TyCTOMY MECTY Ha MOJIOTHE MOCTPOEHUS TUArPAMMBbI.

L 2 - 8 x
@ain  Pepacwpoearme  Mpeacraenewwe  Mogennposaswe [TSM Agile  MucTpymestis  Cosmecuan padora Oweo  Momous
, e -

BE.B A & . B.»9» « 3. @B.0. 8 (5] B.8. 0 o)

P R R oo e s oses o oo i L Nt - - 1
FEmT - [y |~ J—

R

[ r——

BB/ 08100Th 11¢
HeobX0TMS
PATMECTITE 00BeKT

= )

B Anarpasms naeeros (UM | || - OfoSumse
= Obyect Dugram 2 Usage
¥ Composie Structure D

WETIRHY T |

[ -

< || e

T rpescranneve () g pai
57 TatmmEIL

— Ouancome

T Meropus momaosarens

-

0 Bupera wpma
v

Dor ssromstesstres shrstnense ‘

Pucynok 5.15 — Co3nanue u pa3menieHue HOBOro Kjacca

3 Cozoanue ampubymos
Yto06b! co31aTh HOBBINM aTpUOYT Kiacca, HAAO HIENKHYTh NMPAaBOH KHOMKOU
MBI TI0 KJacCy M B KOHTEKCTHOM MeHIO0 BbIOpaTh JloGaButh /Ilpusnax

(Pucynok 5.16).

Pucynok 5.16 — /luanor no6aBieHust HOBOTO aTpuOyTa



[Tocne Toro, kak aTpudyT 70OABUTCS, MOXKHO Ha)KaTh Mo KjiaBuiie «Entery,
mocjie 4Yero A00aBUTCSA e€mé OAWH HOBBIM aTpuOyT. DTOT METOMA TO3BOJISET
OBICTPO J00aBHTHh HECKOJIbKO aTpruOyTOB (PrucyHok 5.17).

n | 14 | 14
Performance Performance

-ldd . String
J attribute

Pucynox 1- Jlo6aBienue HOBOTO aTpulyTa

4 CozoaHnue onepayuil
JInst co3nanus onepaluy IIeJIKHUTE MPaBOil KHOMKOM MBIIIA Ha KJacce U

BeIOepeTe Jlo6aButh /Onepanus (Pucynok 5.18).

Pucynok 5.19 — Coznanue oneparuu

|y
Performmance

-ld : String

-Start . Date

m-End: Date m

-Times : Hours

J operation()
- .|

Pucynoxk 5.20 — Coznannas onepanus

5 Paboma ¢ knaccamu

JI1st TOTO 9TOOBI EPEYNOPSATOYNTh YJIEHBI KJIacca HEOOXOIUMO 3aIelUTh

KypCOPOM MBIIIKH OJIUH U3 WICHOB U nepetamuTh (Pucynku 5.21 — 5.22)



-Times : Hours

i-Times :Hours h

+&vailablel) . Integer

+BuyTickets(M : Integer)
+CetTimes(): Hours [] +GetTimes): Hours [] ﬁ
+GetDates(): Date [] +GetDates(): Date []
a Ly
] | |
Pucynok 5.21 — IlepetackuBanue Pucynok 5.22 — PesynbTar
YjieHa Kjacca nepeTacKUBaHUS

Jlnsi komMpoBaHWS WIEHA W3 OJHOTO Kjacca B JAPYyro HeoOXOauMO
BBIOpaTh KypCOPOM MBIIIK 3TOT WIEH KJacc ¢ 3akatod knapuiueit Ctrl u ykazathb

npyroii kinace (Pucynku 5.23 —5.24).

Seasonal ?‘ | One_Time

Seasonal One_Time
-Period : Date(] +Make(D : Date, T : Hour) a-Period : Datef] R

%ﬁ +Make(D : Date, T : Hour)
s T L b

Pucynox 5.23 — KonupoBanus wiena Pucynok 5.24 — Pe3ynbTaT KOMHUpPOBaHUS

KJ1acCa YJICHA KJ1acca

IleperackuBanue wieHa Kilacca U3 OJHOTO Kjlacca B IPYrov MPOU3BOJUTCS
N0I00HBIM 00pa30M YTO U KONHMPOBAHUS, 33 UCKIIOYEHHEM TOI'O, YTO HE HYKHO
3akuMath knasuiry Ctrl.

Jlsis Toro 4ToOBl BHIOpaTh BCE UJIEHBI Kjacca HEOOXOAMMO BBIOpAaTh OJIMH

YJICH KJlacca M HakaTh coueTaHue kiaBuil Ctrl+A.

6 Cozoanue omHoOueHUA

Jlnst co3pgaHus HOBOW CBSI3W, HEOOXOIWMO IIEIKHYTh 110 CHMBOJY
«Association» B MEHIO PECypcoB, KOTOPOE HAXOJUTCA PAIOM C KaKUM-JIHOO
KJIaCCOM, M IEpEeTAINUTh €€ B CBOOOJIHOE MECTO HA AMArpaMme, 4ToObl CO31aTh
HOBBI KJacc, WU NEpeTalluTe Ha CYMIECTBYIOUIMNA Kiacc sl yCTAHOBJICHUS

CBs3H C HUM. 3aTeM, OTIIYCTHUTC KJIaBUIITY MBIIIN JIJISA CO3AaHUA CBA3U.



MNpencranesve E|Q TMpencranenne
-Id : String

e e ol Sl Sal Sl
e e
‘ % ™ m m

Pucynok 225 — Co3nanue HOBOH CBSI3U MEXKIY KIaccaMu

7 Co30anue omuoweHus azpe2ayusl

Jlnst co3maHus CBSI3M THNA arperamusi, HeoOXOAMMO BBIOpATh B MEHIO

oy

PECYpCOB i, B MOSABMBIIEMCS OKHE BbIOpaTh Arperanus (PucyHok 5.26). UtoOsl
YCTAaHOBUTH MHOXECTBEHHOCTb JIJIsl ACCOLIMAIIUU, HEOOXOIUMO IIEJIKHYTh MPaBOn
KHOIIKOM MBIIIN Y TOTO KOHIIA CBS3U, KOTOPBIN TpedyeTcss Momuduimpoats. B
KOHTEKCTHOM MEHIO KJIMKHYTh MO MYyHKTY «MHOXECTBO», a 3aTeM BbIOpaTh

TpeOyeMbIil BapraHT MHOXeCTBeHHOCTH (PucyHok 5.27).

@

Mpescranedne EIQ
-Id : String

-attribute

MNpencranetne
M : String
-attribute

o
=
] [ ]
Arperauna -&gt, Knace

il

()™ o
1"
P
e ™

Pucynok 5.26 — Co3anue HOBOM CBSI3U MEXK]y KJlacCaMu

Pucynoxk 5.27 — Jluanor Beibopa Pucynok 5.28 — IIpumepsl

MHOXXCCTBCHHOCTH BO3MOKHBIX MHOKE€CTBEHHOCTEHU



Jliist 0TOOpaskeHUs HaMPaBICHUS CBSI3H, KIMKHUTE MPaBOl KHOMKOW MBIIIN
no cBsi3u U BeIOepeTe «BapuaHThl 0TOOpakeHHs», a 3aTeM BbIOEPUTE MYHKT
«Ilokazare HanpaBiaeHue» (Pucynok 5.29). Crpenka HampaBieHHS CBSI3U

pacmoiaraetcst psiioM co cBs3bio (Pucynok 5.30).

:| ] - holds l:
] L

Pucynok 5.29 — O603HaueHne HANIPaBIICHUS CBS3U

B

Pucynok 5.30 — luanor BkitoueHus cBoiictsa «lloka3aTh HampaBiIeHHE»

8 Cozoanue omnowenus 0b0odwWenue

Jlns co3naHus OTHOIICHUS TUMa 0000IIeHue, HEOOXOAUMO IIEIKHYTh IO

nynkry «Generalization» B MEHIO pecypcoB |, pACIOJOKEHHOM pSJIOM C
kiaccoM (Pucynok.31). 35arem neperamiuTh BHOBb CO3JJaHHYIO CBSI3b Ha IyCTOE

MCCTO AuarpaMmebl, YTOOBI cO34aThb HOBBIM KJIaCcC, WM IHICPCTAIIUThL Ha



CYI].[CCTBYIOHIHFI KJIacc, i1 COCAMHCHHA C HHM, IIOTOM OTIIyCTHUTH

MBbIIIH, YTOOBI C031aTh HOBOC OTHOIIICHUC.

©

Mpegcraneine E\Q
Hd : String
|-attribute

—)

I=\
Als
oy

u“" w w

¢

W
Sl
L=

N o
o™

Generalization -» Clazs

Pucynok 5.31 — Co3nanue oTHomIeHus: 0000IIeHUE

Triangle

Point

9 CozoaHue omHouleHus peaiusayusl

Pucynok 5.32 — I[Ipumep o0o0mieHns

KHOIIKY

I[J'IH CO3/1aHrd OTHOIICHHA THIIA pCaiM3aluA, HCO6XOI[I/IMO KIIMKHYTB I10

nyHkTy «Realization»

CO3JaHHYIO CBA3b Ha IIYCTOC MCCTO JAUarpaMmbl,

B MCHIO PECYPCOB i

3aTeM mnepeTaliuTh BHOBb

YTOOBI CO31aTh HOBBIU

uHTepdelic, i NepeTalmnuTh Ha CYIEeCTBYIOMMUN nHTepdeiic, 1isi COeTUHEHUS ¢

HHM. I[anee, OTIIYCTHUTH KHOIIKY MBIIIH, YTOOBI C031aTh HOBOC OTHOIICHUC.



<< |nterface==

Giraffe Human Biped
————————— >{ walkonTwoLags()

Pucynoxk 5.33 - [Ipumep oTHOIICHUS peamu3amus

10 Ceazvisanue knaccos

CBs3bIBaHUE KJIACCOB MPOU3BOIUTCS IO CIAEAYIOIIEMY aITrOPUTMY:

1. BeiOpaTh THII CBSI3M U3 MaHEIH HHCTPYMEHTOB (Pucynok 5.34)

>0 O[SAly [
-

/\‘ AHCTpYMEHT I

& WHCTpYMEHT ypaneHuA Touek

= WeTka
> Manur

# MecT pyqroi

| ]I{nacc
Knacc =

<— OGoGweHre X

E42 Usage

= Accolpauma

‘<> MN-ary Association
‘= Association Class
[—--> Dependency ']
“8% AGcTpakuma

@ BiaumogencT BMe (Mexgy nynami)

[ monens

T ResT service

= MpumedaHe

Pucynox 5.34 — Be1i6op 3aBUCHUMOCTH

2 ITlepeMecTuTh Kypcop MBIIIM Ha aTpUOYT-UCTOYHHK MCXOJHOTO Kiacca

(5.35).



Pucynox 5.35 — Onpezenenue cBsi3u 1o 4ieHy Kiacca

3 3axaTh KJIABUIILY MBIIIY U HE OTITYCKATh €€.

4. IlepemMecTuTh Kypcop MBIIIY HA YJIEH JIPYroro kiacca ajs cBsizu (Pucynok

5.26).

Pucynok 5.36 — Onpezenenne uieHa Kiacca B IIEJIEBOM Kilacce

5 OrnycTuTh KIAaBHINY MBIIIM JAJs  ONpefeNieHus coenuHeHus. B
cnenuUKalMd MOXHO YOEIUTbCs, YTO CBS3b OINpEJeieHa HWMEHHO IO
yKa3aHHbIM aTpuOyTaM. J[Js 5TO IIENKHYTh MpaBOW KJaBUIIEW MO CBS3U, B

MOSIBUBIIEMCS KOHTEKCTHOM MeEHI0 BbIOpaTh OTKpbITH crenudukamnuo (Puc.

5.37)



£* Dependency Specification X

Ofuee v

Ams:

Suppler: ( attribute2

AL

enr: ([ atirioute

A Begeaats BugnmocTe: <He yrasano=
HoMpoBaTh
¥OannTs

Onucatme:

Fyfimapanin,
MIMERITE CERZE C BUDIMA...

Split with Cependency Juncticn

o EUTE NOMEHEHNE NOAMNCH
FRANHTE BCE TO4KA HINHEOR

Bulaenenns

CTHAN M HODMETIDIESHINE
DagUEHTE CTOAPEHEHNR
cned

CopocHTE oK OTMena MpUMEHNTE Momouwk

Pucynox 5.37 — Co3nanHas cBA3b

3aganme 2 IlocTrpoenme jauarpaMmbl KJIACCOB 0a3bl  JIAHHBIX
aBTOMATHU3HMPOBAHHON HH(OPMANMOHHOH CHCTEMbI PerucTpanuM y4eOHbIX

KypcoB

llopsook evinonnenus pabomeol.

1. IlocTpouTh AuarpaMMmy KJaccoB, M300pa)karollyl0 JOTHYECKYI0 CXeMmy 0asbl
JAHHBIX, HAa TpuMepe 0a3bl MaHHBIX ABTOMATHU3MPOBAHHON WH()OPMAIMOHHON
CHCTEMBI pErucTpaliy y4eOHbIX KypcoB, Ucnoib3ys Visual Paradigm.
Jli1st aTOTO:!
1.1.B HOBOM OKHE CaMOCTOSITEILHO CO37aTh JUArpaMMy KJIacCOB, KOTOpas
COCTOUT U3 CIEAYIOIIMX KIIACCOB:
— Bys;
—  DakyibTerT;
—  CryneHr;
- Kypc;
— IIpenonmaBarens.
1.2. JIng co3maHHBIX KJIACCOB YCTaHOBUTH aTpUOyThI KaK ITOKa3aHO Ha

pucyske 5.38.



Bys
&Hazeanue | Name

l%Ap,pec . String DakyneTeT
&Tenedon : Nurnber Eun : Mame

®Nofaeuts CTyAEHTA()
‘I'Iep EMECTMTL CTyIEHTA()
$Coznate cTygenTal)
SobaeuTe haryneTeT()
SllepemMecTUTE BaKkynbTaT])
$Cozgatk hakyneTeT()
$Coz0ate Bee dakynLTeTwI)

’ﬂoﬁasmb NpenoaaeaTenal)
‘Y,u,anmb npenoaaeartenal)
$Coz0ate npenogasatena()
®Coznate Boex npenogaearensi()

CTyneHT Kypc -
Elma ; Name Hazeanme kypea : Name ® PENOAAEATENL
&Ma Homep crygenta : Number &Wn_Homep kypca © Murnber Wma npenogasarens : Name

Pucynok 5.38 — JluarpamMma Kj1accoB ¢ aTpuOyTaMu

1.3.YcTaHOBUTh B3aMMOCBSI3M MEXIy KJIaccaMd B COOTBETCTBHH C

pucynkom 5.39.

Byz
&Hazeanme : Name
&iapec : String DakyneTeT

l%Terleu:boH : Mumber & ima - Mame

CaCrOU L2

‘ﬂoﬁaBuTb cTyAeHTal)
MepemecTHTe CTYREHTA() 1 1.+
®CoznaTe CTyYAeHTa() v
S NofaeuTe hakyneTaT()
FMepemecTuTe hakyneTeT()
®Coznate pakyneTeT)
®Coznate BCe hakyneTeTh()

®NofiaenTe npenogaeatenal)
¥4 nanuTe npenoaasatenal) 1.
®Coznate npenogagatenal

®Coznate Boex NpPENOAaEaTENEM])

pabomaen =

1.7
oblaemca &
1.
CryneHt Kypc
noceLaen qumaem Mpenogaeatens
&yma ;. Mame EyHazeanne kypca : Mame =S
@Mp,.HoMBp cTyAeHTa : Murmber * - %M,ﬂ,.Homep kypca : Mumber| & 1 = HmA npenofagatens @ Marne

Pucynok 5.39 — /luarpamma kiaccoB, MOAENUpYOmas 00bEKThl CUCTEMBI

perucrpan KypCoB U OTHOIICHUA MCKIY HUMU

3apaya 3. Iloctpouth guarpamMmy OOBEKTOB Kiacca ISl HHAWBUIYAJIbLHOTO
3amanus. TpeboBaHMsS K auarpaMMe KIIACCOB: COJEPKUT HECKOJIBKO KJIacCOB C
Pa3IMYHBIMU CBSI3IMH. KaxkIpIi Ki1acc JOJDKEH UMETh T0JIsI, CBOMCTBA, pa3IndyHbIC

MCTObI.



CrrcoK MHAUBHUIYaJIbHBIX 3aJaHUI MPUBOAUTCA B TAOIUIIE:

Ne Cucremsbl

1 [Taccaxxup OpOHUPYET U MOKYyMNaeT OMJIET Ha PEC

2 OmnpeneneHre cnucka CTyACHTOB 3aKPBIBIINX CECCHIO B CPOK M3
YKa3aHHOU T'PYIIIbI

3 Brinaua kaur B 0n0JIHMOTEKE

4 dopMupoBaHUE YeKa JJIs OIUIaThl 00BEKTA apT UCKYCCTBA

6 dopmupoBaHUE AHKETHI, MPOBEACHNE aHKETUPOBAaHUS U 00paboTKa
pe3ynbTaToOB

7 dopMupoBaHUE KypHaa rPYIIbI

8 [Teuats hoTorpaduii u hoTOCYyBEHHPOB

9 [Taccaxkup mpuUXOIUT HA PETUCTPALIMIO peiica B a3pOonopT

10 | Yder My3bIKaJIbHBIX HHCTPYMEHTOB, XPaHSIIUXCS HA CKJIaJe

3apaua 4. OpopMuUThH OTUET, KOTOPBII BKIIOYAET BAPUAHT 3aJ]aHUs, JUArpaMMy

KJIaCCOB, IUarpaMmy 00BEKTOB KJIACCOB.

o ok w DD PE

KoHTpoJibHBIE BOIPOCHI

Ha3nauenue nuarpammsl Ki1accoB?

Kak o0o3Hauaercs kiacc 1 4To B ce0sl BKIIIO4aeT?

Urto Takoe aTpuOyT B AUarpaMMe KJiaccoB?

Kax 0603nauaroTcs 061acTel BAANMOCTH y aTpudyTa?

Urto Takoe omnepaius B iuarpaMmme KjaccoB?

[lepeuncnnTs BHIABI OTHOLIEHUMM MEXKIY KJIACCaMHU, OXapaKTepU30BaTh
KaX10€ U3 Hux?

Kak o603HauaeTcst 00beKT (9K3eMIUIp) Kiacca?

Urto Takoe unTepdeic?

Uto siBNIsIETCSI OCHOBOM JJIsI peayin3allui MeXaHu3Ma UHTEep(EcoB B sI3bIKaxX

IPOrpaMMHUPOBAHMS?



10

11.
12.
13.
14.

15.

16.

o N o O

. Kakumu crmocobamMu MOKeT I/1306pa)KaTBC$I OJHOHAITpaBJICHHAA aCCOIHalA

Ha quarpammax UML?
do something
A B
—— o] Mo =
c D
--------- >

UTto Takoe Ki1acc accoruanuu?
Ilepeuncnure OCHOBHBIE 3JIEMEHTHI TUAarPaMMBbI KJIaCCOB.
Kak o6o3nauaercs pekypcuBHas cBsi3b? [IpuBeaure npumep.
Kak o0o3HauaroTcs OTHOIIEHHs arperanys U KoMnosuuus. B uem pasHuna
MEXK]ly HUMHA?
MoskeT U Kilacc peann30BbIBaTh HECKOJIBKO MHTEP(HEHCOB OJHOBPEMEHHO?
OTtBeT o0ocHYyHTE.
[TpuBenure nmpumepsl (He MeHee TpEX) 00O3HAUEHUS MHOMKECTBEHHOCTH Ha
Juarpamme KiaccoB.
Conepxanue oTyera
TUTYJIbHBIN JIUCT;
1eIb PaboThI;
CKPUHIIIOTHI BBITIOJTHEHHBIX 3a/IaHUH;

BBIBOJBI.

JlabGopaTopHas pa6ora Ne 6 MoaesupoBaHue JUATPAMMBI 1€ TEIbLHOCTH
(akTHBHOCTEI) 1J151 BADMAHTOB UCI0Jb30BaHuA B cpeay Visual Paradigm
(4 gaca).

Tema 14. O0beKTHO-OPHMEHTHPOBAHHBIH AHAJIN3 U MOJAEJIMPOBAHUE

HH(POPMALMOHHBIX IPOLECCOB



Ilenv: TpUOOpPECTH HABBIKM TIOCTPOCHUS JUArpaMMbl  JICSITEIBHOCTH
(aKTUBHOCTEHN) MJi1 BApUAHTOB KCIOJIb30BAHMS, MO3HAKOMUTHCA C OCHOBHBIMU
AJIeMEHTaMu AxarpaMMbl, U3y4UTh UX Ha3HAYEHUE U 0003HaYEHUE.

Kparkue Teoperudeckue cBeieHUs

JInarpamma axkTHBHOCTeH (JeSTEJbHOCTH) OTPaXKaeT JUHAMHYECKHUE
acmeKThl NMoBedeHUs cucTembl. [lo cymiecTBy, 3Ta auarpamMmma IpeaCTaBIsSET
co0oil OJIOK-CXeMy, KOTOpas HarjsiIHO TOKa3bIBaeT, KaK IOTOK YIIPaBJICHUS
MEPEXOJIUT OT OJAHOU JIESITENBHOCTH K IPYTOM.

JMuarpammbl aesiteabHocTH (Activity diagram), HasbiBacMbIe TaKKe
quarpaMMaMi  aKTUBHOCTH WJIM JWarpaMMaMH BUJOB JCSATEIBHOCTH, ObLIH
BBelIeHbI B sA3bIk UML cpaBHUTENBHO HENABHO. /J(MarpamMma IesTeNbHOCTH — 3TO,
0 CymeCcTBYy, OJIOK-CXema, KOTOpas TIOKa3bhIBaeT, KaK TIOTOK YIPaBICHUS
MEePEXOAUT OT OJIHOM NESITEIbHOCTH K APYTOW, IPH 3TOM BHUMaHUE (UKCUPYETCS
Ha pe3ynbTaTe MAESATEIbHOCTU. Pe3ynpTar MOXKET NPUBECTH K H3MEHEHUIO
COCTOSIHUSI CUCTEMBI WJIM BO3BPALICHUIO HEKOTOPOTO 3HAYEHMUS.

JnarpaMMa JesTeIbHOCTH OTIMYAETCS OT TPAAUIMOHHOMN OJI0K-CXEMBbI

—0oJ1ee BEICOKUM YPOBHEM a0CTPaKIIUK;

—BO3MOKHOCTBIO TIPEACTABJIEHUS C IIOMOIIBIK) JHUArPpaMM JEATEIbHOCTH
VIpaBJICHUS  MapajuleIbHBIMA ~ TMOTOKaMHM  Hapsiy C  MOCJIE€A0BaTEIbHBIM
yIpaBJICHUEM.

OCHOBHBIMM HANPaBJICHUSMHU HCIOJL30BAHUS IHArpamMM AEATEIbHOCTH
SABJISIFOCS

—BHU3yaJIM3aIisl 0COOEHHOCTEH peaan3aiuy Oneparyii KJ1accos;

—0TOOpa)KEHHE BHYTPUCUCTEMHOM TOUKH 3pEHUS Ha MPEIICACHT.

B nocnennem cinydae nuarpammsl A€ TEIIBHOCTA IPUMEHSIOT I ONACAHUS
1aroB, KOTOPbIE JOJDKHA MPEAINPUHATH CUCTEMA MOCJE TOTO, KAK MHUIMAPOBAH
MPELEeACHT

Pa3zpaboTka quarpaMMbl A€ TEIHHOCTU MPECIIETYET IICIIN:

—JI€TANU3UPOBaTh ~ OCOOCHHOCTH  AJITOPUTMHYECKOM U JIOTMYECKOH

pcain3aliii BBIIIOJIHACMBIX CUCTEMOU onepaunﬁ " IIPCLHCACHTOB,



—BBIJICJIUTH MOCIIEI0OBATENbHbBIC U MapaJlIeIbHbIE IOTOKHU YIIPABICHUS;

—IMOJTOTOBUTh  JETaJbHYI0  JIOKYMEHTAlUIO0 JUIsl  B3aUMOJECHCTBUS
Pa3pabOTUMKOB CUCTEMBI C €€ 3aKa3YMKaMU U MPOCKTUPOBIIUKAMHU.

['padmyecku aumarpamma AesITENBHOCTH TpEACTaBisieTcss B ¢opme rpada
JEATEIIbHOCTH, BEPIIMHAMU KOTOPOTO SBJSIOTCS COCTOSIHUSL JCHUCTBHUS WM
COCTOSIHUA JIESITENBbHOCTH, a JyraMM - IIE€PeXOIbl OT OJHOTO COCTOSIHUS
JIEUCTBUS/NEITENILHOCTU K npyromy. Kaxmas aumarpamma JesiTeIbHOCTH JIOJDKHA
UMETh E€IMHCTBEHHOE HAYallbHOE M €IWHCTBEHHOE KOHEYHOE COCTOSIHHS (Ha
MPAKTUKE MHOT/Ia MOXHO BHJIETh HECKOJIbKO KOHEYHBIX COCTOSIHUM Ha OJHOU
auarpamme, HO 3TO OJIHO M TOKE€ COCTOSIHUE, M300paK€HHOE HECKOJBKO pa3 Jyis
Jy4iiedl yntabenbHOCTH auarpaMmbl). Camy guarpamMmy JAEsITEIbHOCTH HPHUHSITO
pacrnoJyiaraTh TaKUM 00pa3oM, YTOOBI JACHCTBUS CIIEIOBAIN CBEpXYy BHU3. B »TOM
clly4ae HayaJlbHOE COCTOSIHUE OYIEeT M300pakaThCsl B BEPXHEH 4acTH JuarpaMmbl,
a KOHEYHOE — B €€ HW)KHEU YacCTH.

Ha pucynke PucyHnok 6.1 nmpuBeneHa guarpamma JIesITEIbHOCTH MPELEICHTa
«IIpokar Buzeo».

PaccMoTpyM OCHOBHBIE 3JIEMEHTHI AMArPAMMBI I€SITETLHOCTH.

Cocmosnue oesmenvrocmu (Activity, Process) — 3T0 TIpo10KAIOIIUICS BO
BPEMEHHU HEATOMApHBIN IIar BRIUKUCICHUN B aBTOMare. COCTOSIHUS JeATebHOCTU
MOTYT OBITh TOABEPTHYTHl JANTbHEHINEH EKOMITO3HIIMH, BCIECICTBUE YEro
BBITIOJIHAEMYIO JESITENbHOCTh MOKHO MPEJICTABUTH C MMOMOILBIO APYTUX AHarpaMm
neareibHOCTH. COCTOSHUSL NIESITEIbHOCTU HE SBISIOTCS aTOMAPHBIMH, TO €CTh
MOTYT OBITH TpepBanbl. [Ipeamonaraercsi, 4To uisi MX 3aBepIIeHUs Tpedyercs
3aMETHOE BpEMS.

Cocmosnus delicmsus (action state) — COCTOSIHHE, KOTOPOE MPEICTaBIISIeT
BBIYHCIICHUE aTOMapHOro JEUCTBUS, KaK MPAaBUIIO - BhI30B onepauuu. CocTosHUA
JEUCTBUSL HE MOTYT OBITh MOJBEPTHYTHI NEKOMIO3UIIMU. OHU aTOMapHbBI, TO €CTh
BHYTPH HHUX MOTYT MPOUCXOJIUTH PA3UYHBIE COOBITHS, HO BBIMOJHSEMAas B
COCTOSIHMM JE€UCTBUS paboTa HE MOXKeT ObITh mpepBaHa. M HakoHel, 0OBIYHO

npeaiogaaracrtcia, 4Yro MIUTCIbHOCTH OJHOI'O0 COCTOSHHUA HeﬁCTBHH 3aHHUMAcCT



HEOUIYTUMO Majoe BpeMs. [[elcTBHE MOXKET 3aKiIo4arbCsi B BBI30OBE JPyrou
orepaiuy, IMOCBUIKE CUTHAla, CO3JaHUM WM YHUUYTOKEHUU OO0BEeKTa JIMOO B

IIPOCTOM BBIYMCIICHUH.
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Pucynox 6.1 — Jluarpamma esiTeIbHOCTH AJI1 BAPUAHTOB UCIIONb30BaHus "IIpokat
BHJIEO




CocTosiHusL JEeATENbHOCTH M COCTOSIHUSL JEHUCTBHUS HMMEIOT OJMHAKOBOE
CTaHnapTHOe rpaduueckoe 00O3HAUCHHE - MPSIMOYTOJBHHUK C 3aKpyTJIEHHBIMU
KpasiMu. BHyTpu Takoro cuMBoOJIa 3alMChIBAIOT IPOU3BOJIBHOE BhIpaKEeHUE (action-
expression), KOTOPOe JOJHKHO OBbITh YHHKAJIBHBIM B Ipe/esax OJHON AHarpaMMbl
NEATEIbHOCTH.

Hauanvnoe u koneunHoe cocmoAnus Ha JAUarpaMMax JesTEIBHOCTH
U300paXkaroTCsl KaK 3aKpalleHHbIM KPYKOK M 3aKpalIeHHBI KPY>KOK BHYTpPHU
OKPY>KHOCTH, COOTBETCTBEHHO.

Ilepexoo (Transitions) — OTHOUIEHHE MEXIy JABYMS COCTOSHUSIMH,
MOKa3bIBaIOIee, UYTO OOBEKT, HAXOASIIMHCA B TIEPBOM COCTOSHUH, JOJDKEH
BBINIOJIHUTh HEKOTOpbIE ACHCTBUS W TepelTH Bo BTOpoe coctosiHue. Korma
JNEUCTBUE WM JEATEIbHOCTh B HEKOTOPOM COCTOSIHUM 3aBEpLIAETCS, IOTOK
YIOPABJICHHUS Cpa3dy MEPEXOAUT B CIEAYIOUIEE COCTOSHHUE JEHUCTBHS WIH
nesteabHOCTH. JJIs OmMMCaHWsl 3TOr0 IMOTOKAa M HMCHOJIB3YIOTCS TMEPEXOJIbI,
NOKAa3bIBAIOUIME IYyTh W3 OAHOTO COCTOSIHUSI JEHUCTBHUS WM JEATEIbHOCTH B
npyroe. B UML nepexon npencraBisieTcsa NPOCTOM JIMHUEN CO CTPEITKOM.

Bemenenus.  IIpocTble  IMOCHENOBATENBHBIE  MEPEXOABbl  BCTPEUAIOTCS
HamOoJIee YacTo, HO UX OJJHUX HEJIOCTATOYHO AJISI MOJEIUPOBAHHUS JIFOOOTO MOTOKA
ynpasienus. Kak u B OJIOK-cxeMy, B JIuarpaMmy J€STEIbHOCTH MOXKET ObITh
BKJIFOYEHO BETBJIICHHE WM MHOXXECTBEHHBIM II€pEXOJl CO CTOPOYKEBBIMU
yCIIOBUSIMU. BeTBiieHHE ONMKUCHIBAET PA3IMUHbIE ITyTH BBITTOJIHEHHS B 3aBUCUMOCTHU
OT 3HAYEHHs] HEKOTOPOTO OyJieBCKOro BblpaxkeHHs. ['paduyecku Touka BETBICHHUS
npenacTaBisiercss poMOoM. B TOuKy BeTBIEHUS MOXKET BXOJUTh POBHO OJAMH
nepexoi, a BbIXOAUTb — JiBa uiau Oonee. JlJig KakI0TO MCXOASIIETO IMepexojia
3ajaeTcsi OyJNeBCKOE BBIpAXKEHHE, KOTOPOE BBIYHMCISAETCS TOJBKO OJMH pa3 Ipu
BXOJIE B TOYKY BeTBieHMS. Hu s Kakux JBYX HCXOJSALIUMX MEPEeX0/I0B
CTOPOIKEBBIE YCIIOBHSI HE IOJKHBI OJTHOBPEMEHHO MPUHUMATh 3HAYEHUE "MCTUHA',
MHAYe IMOTOK YIPABJIECHUS OKAXETCS HEOJHO3HAYHbIM. HO 3TH yclnoBUS JOJKHBI

INOKPBIBATHL BCC BO3MOKHBIC BAPUAHTBI, MHAYC ITOTOK OCTAHOBHUTCA.



Pazoenenuss u cauanua. IlpocTele W BETBSIIMECS TOCIEIOBATENIbHbIC
Nepexo/ibl B JHarpaMMax JeSITeIbHOCTH HCIONb3YIOTCS damie Bcero. OmHako
4acTO BO3HUKAET MOTPEOHOCTh M300paKEHUS MapajuieIbHBIX IMOTOKOB, U 3TO
0COOEHHO XapaKTepHO JUIsi MojAenupoBaHusi OusHec-mporieccoB. B UML nmns
0003HauUCHUS pa3JeleHUs] U CIUSHUSA TaKUX NapajijIeIbHbIX MOTOKOB BBIMOJHEHUS
UCIIOJIb3YETCSl CMHXPOHHU3AIIMOHHAS 4epTa, KOTopas PUCYETCs B BUAE KUPHOU
BEPTUKAJIILHOM WJIM TOpU3OHTaiIbHOW JMHMM. IIpu 3TOM pasnenenHue (concurrent
fork) uMeer oOaMH BXOIAIMK TEPEXOJ W HECKOIBKO BBIXOIAIINX, CIHUSHUC
(concurrent join), HA0OOPOT, MMEET HECKOJIBKO BXOMSIIMX IMEPEXOI0B U OJUH

BBIXOJISIIITUH.
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Pucynok 6.2 — JIluarpamma aesiTeIbHOCTH (AKTUBHOCTH)



Hopooicku. Tlpu mMonmenupoBaHUM TPOIECCOB HWHOTA OBIBAET MOJIE3HO Pa30UThH
COCTOSIHUSL JEATEIbHOCTH HAa JAUarpaMMax JESTEJIbHOCTH Ha TPYINIbI, KAKIas U3
KOTOPBIX MPEJCTABISAET OTAEN KOMIIAHUM, OTBEYAIOIIUHN 332 Ty WM UHYIO paloTy.
B UML Takme rtpynmbl Ha3bIBatOTCA JOpokkamu (Swimlanes), TOCKOJBKY
BU3yaJIbHO KaKJlasg rpynna OTAEISIETCA OT COCEAHUX BEPTUKAIBHOM 4YEpTOU
(Pucynok 6.2). JIOpOXKM — 3TO pPa3HOBUIHOCTb IaKETOB, OMMCHIBAIOLINE
CBSI3aHHYIO COBOKYITHOCTH PadoT.

Kaxxnoli mpucyTCTBYIOIIEN Ha AUArpaMme JOPOKKE MPUCBAUBAECTCS YHUKAJIBHOE
uMsa. bmaromaps 3TOMy JETKO OINpeAeNuTb, KaKUM U3 OOBEKTOB BBIOJIHSIETCS
Kaxaass u3 aercTBuid (aktuBHOCTEW). MMmsi paznena MoKeT 03HAYaTh poJib WIIU
00BEKT, KOTOPOMY OHa COOTBETCTBYeT. Hukakoil riry0OOKONW CEMaHTUKH JOPOXKKa
HE HECET, Pa3B€ YTO MOXKET OTPa)¥)aTb HEKOTOPYH CYIIHOCTb PEAIbHOr0 MHpA.
Kaxxnass nopoxka mpencrapisieT cepy OTBETCTBEHHOCTH 3a 4acTh BCEM paldOThI,
n3o0paxeHHOM Ha pauarpamme. Ha pauarpamme nesTenbHOCTH, pa30UTON Ha
JIOPOKKH, Kaxaas JeSITeNbHOCTh MPUHAMICKUAT POBHO OJHOW JOPOKKE, HO
MepexXoabl MOTYT TEpPEeCeKaTh TpaHUIlbl JOPOKEK. J[OpOKKH HMCHOIB3YIOT I
NPEACTABICHUS] WM TPYNINUPOBAHUS JCHUCTBUI, BBINOJHIEMBIX Pa3IUYHBIMU
JNEUCTBYIOIIIUMU JIMIJaMU B  OJIHOM IIOTOKE, TO3TOMY OOBIYHO TIpH HX
MCIMOJIb30BaHNUU UCTIOJIB3YIOT CIAEAYIOIIMI PSJT PABWUIL:

— Jlo6aBnsTh MOPOXKKH JUHEHWHBIX TMPOIECCOB. OJTO TO3BOJISIET JIETKO
YUTATh.

— He ngoGagnsiiTe 6osiee 5 JOpoKeEK.

— Pacnionaraiite TOpOXKH B JJOTHYECKOM MOPSIIKE.

NmeeTcst HEKOTOpast CBA3b MEXIY JOPOKKaAMU U MapajuieIbHBIMUA OTOKaMU
BbITIOTHEHUA. KOHIIENTyallbHO JEATEeIbHOCTh BHYTPU KaXKJIOW JOPOKKHA OOBIYHO —
HO HE BCErJa — paccMaTpuUBaeTCs OTAECIBHO OT JCATEIBHOCTH B COCEIHUX
JOpPOKKaxX. ODTO pa3yMHO, I[OCKOJIIbBKY B PEaJbHOM MHUPE MOApa3IeiICHUs
OpTraHu3aliy, TMPEICTABICHHBIE JOPOKKAMM, KaK MPaBWIO, HE3aBUCHUMBI H

GYyHKIMOHUPYIOT MapajijieNIbHO.



B UML yka3an HaOop CHMBOJIOB M TMpaBWJI sl MOCTPOEHUS IUarpaMm
akTUBHOCTH. HMke mnpuBENEHBI YacTO MCIHOJIb3yeMbIE CHMBOJIBI JUarpaMMbl

JACATCIBHOCTH C ITOACHCHUAMU.

Tabmiua 6.1. — CHUMBOJBI, KOTOpPBIE HCIOJB3YIOT IMPU TOCTPOSHUH JAUArpaMMbI
JEATEIIBHOCTU
CumBoa Nmsa Hcnoab3oBarh

[Tyck/ HauanbHbIN y3en | Vicnonb3yercst Ui MpeacTaBICHUS
. OTIIPaBHOW TOYKH WJIM HAYAJIBHOIO

COCTOAHHUA NCATCIIBHOCTH

HeiictBue / Coctosinue | Mcmonb3yeTcs s npeAcTaBiICHUS

Activity JIEeUCTBUSA JIEeITETbHOCTH IpoLecca
JewcTBue Hcnonb3yercs s NpeacTaBieHus
Action HNCITOJIHACMBIX HOﬂpaﬁOHOB JCATCIIBHOCTHU
> [Torox ynpasnenus / Hcnons3yercs 11t peacTaBiIeHus IOTOKa
Kpait YIPaBJICHUS! OT OJTHOTO ACHCTBUS K
Apyromy

——————)

[ToTox oObekTa / kpast | Mcnonb3yetcs it OTOOpakeHUs TyTH
YIpaBJICHUA ABHUKCHU A OG’bGKTOB 10 aKTUBHOCTHU

Koneunsrit yzen Hcnonw3yeTcst Ayt 0003HAYCHUST KOHIIA
AKTUBHOCTH BCEX KOHTpOHBHBIX IIOTOKOB B paMKax
ESITELHOCTH

[ToTok koneunsrii y3en | Mcmonb3yercs s 0003HAYCHHsI KOHIIA
OJIHOTO TTIOTOKA YIPaBJICHUS

VY3en npuHsaTus Hcnonw3yercs 1uist NpeacTaBiIeHus
peleHui YCJIOBHOW TOYKH OTBETBJICHHS C OJTHUM
BXOJIOM M HECKOJIbKUMH BBIXOJIaMU

BXOA0B, HO OAUH BbIXOM.

Paznenenne (Buika) Ucnonw3yercst 1u1st mpecTaBIeHUs
MOTOKA, KOTOPBIA MOKET Pa3BETBISATHCS
Ha J1Ba ¥ OoJiee MmapajuieIbHBIX TTOTOKA

V3en cnusHus Hcnonw3yercs 1uist NpeacTaBiIeHus
CIIASHUS TOTOKOB. OH MMEET HECKOJIBKO




Caustaue Hcnonw3yeTcst 111 MpecTaBASHUS IBYX
BXOJIOB, KOTOPBIE O0BEIUHSIOTCS B OJIMH
BBIXO/I

OrtnpaBka cursana Hcnonb3yercs 1715 npeacTaBieHus

Signa| Sending ACUCTBUS IO OTIIPABKC CUI'HAJIa Ha
IMPUEMHYIO NCATCIIbHOCTD

HonyquHe CHUTHaJia I/ICHOJII:?)YGTC}I 1A 0003HaYCHHS TOTO, UTO
CHUTHaJI IIOJIYUCH

Signal Receipt

[Tpumeuanue/kommenTap | Micronb3yercs miist qo0aBiieHHs
un COOTBETCTBYIOIIIUX KOMMEHTAPUEB K
JJIEMEHTaM

JlnarpaMMbl JesITeIbHOCTH MOTYT OBITh UCIIOIB30BAHBI JJISI MOJEIUPOBAHMUS
TpeOOBaHUil, CO31aHNs BBICOKOYPOBHEBOTO MPEACTABICHUA O (PYHKIIMOHATbHBIX
BO3MOXKHOCTSIX CHCTEMBI, aHAJIN3a CLIEHAPHEB UCIIOJIb30BaHUSA U JUIS PA3JIUYHBIX
Opyrux uenei. PaccMOTpUM HEKOTOpBIE MIArd, MOMOTAOLIME CIPOEKTUPOBATH

TUarpaMmy.

[Iar 1: OnpenenuTe mark ASHUCTBUS MO CIICHAPUIO UCTOJb30BaHUs. (31eCh
BaM HEOOXOJMMO OMpPEICIUTh Pa3TUYHBbIC BUIBI JCATEIHHOCTA W JEHCTBUS, U3

KOTOPBIX COCTOHUT Ballla CI/ICTeMa.)

ar 2: Onpenenute y4acTByrOMmMX cyObeKTOB. (Eciu Bbl yKe BBISICHUIIH,
KTO 3TH aKTephl, TO Jierye pa3o0paThCsi B KaXKIAOM JEWUCTBUHU, 3a KOTOPOE OHHU

OTBEYAIOT.)

[Ilar 3: Haiitu motok cpeau Meponpusatuil. (HeoOXoaumo BBISICHUTH, B
KaKkoM TIOpsiike o0padaTbiBalOTCsl JeicTBUSA. OTMETUTH YCJIOBHS, KOTOPHIC
JIOJDKHBI OBITH BBITIOJIHEHBI JUISl BBIMIOJHEHUS] OMPEACIICHHBIX MPOILIECCOB, KaKHe
JIEUCTBUS TIPOUCXOIAT OJJHOBPEMEHHO, M HY)KHO JIU T00aBJISATh KaKUe-TO BETKU Ha

JIarpamMme. )



[Ilar 4: Jlo6aButh pazgenbl (Swimlanes) (Tak Kak yKe BBISBICHO, KTO
OTBEUACT 3a KaXJ0€ JECHCTBUE, TO MOXKHO J00aBJIATH JOPKKH M Ha3HAYaTh UM
TpyMITy ACUCTBHIA, 33 KOTOPHIC OHU HECYT OTBETCTBEHHOCTH ).

IHpumep 1: lIlpoexm npoxam gomoodbopyoosanus. Heo6XxonuMo MmMoCTpOUTh
JWarpaMMbl  aKTUBHOCTH JUISI BapWaHTa HCIOJNB30BaHMS, CHCTEMbI IpOKaTa

dboToobopyI0BaHUSI.

Ha ICPpBOHAYAIIBLHOM oTare CTPOUTCA AuarpaMma BapHUaHTOB

WCIIOJIB30BaHus (IIpeICTaBlIeHa Ha pUCYHKE 6.3 )

CucTema

JakasaTo oToobo pyg oBaHWE IS 1 D L R L ‘
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a
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PucyHnok 6.3 — J/luarpamMma BapuaHTOB KCIIOJIb30BaHUs (IIPELICHIAHTOB)

3areM paccMaTpUBAIOTCS CLHEHAPHUH UCTIOJHEHHUSsI BAPUAHTOB UCIOJIb30BaHU.
1. BapuaHTshl HCN0JIL30BaHNS, HHUIIUUPYeMble Kiinentom
Bapuanm ucnonvzosanus «3axazams pomoobopyoosanuey
Ilpedycnosue: KiineHnt Haxoautcs Ha [ 1aBHOM cTpaHUILE.
Cuyenapuii «3axazatb (HOTO000PYIOBAHUE.
Tun cuenapus: OCHOBHOM.
1. Knuent 3anonuset ¢popmy «Ilonck hoToobopynoBaHus».
2. KnueHt oTnpasisieT 3anpoc Ha MOUCK (POTOOOOPYAOBAHUS B CUCTEMY.
3. Cucrema uiiet HeoOxoaumoe GoToo00pyI0BaHUE B 0a3e IaHHBIX.
4. CucteMa MoKa3bIBaeT KIMEHTY CIIUCOK (POTOOO0PYAOBAHUS.

5. Knuent Boi6upaetr poToo00pya0BaHuE U3 CIIUCKA.



6. Knmuent 3aka3biBaeT poT0000pyI0BAaHUE.
7. Cucrema coxpaHserT 3aka3 B 0a3e JaHHBIX.
8. Cucrema 1moka3pIBaeT KJIUMEHTY, YTO 3aKpernuia 3a HUM 3aKas.
9. KnueHT noATBEpKAaeT 3aKa3.
3ameuanue: Ecnm Heobxomumoro ¢GHoTooOOpyIOBaHUS HET, TO
0TOOpaXKaeT KIIMEHTY MYCTON CITUCOK.
Bapuanm ucnonvsosanus « Onnamums npoxamy
Ilpeoycnosue: KnueHT HaXOAUTCS B CBOEM Ipoduie.
Cuyenapuit «OnnaTiuTh NPOKATY.
Tun cuyenapusa: OCHOBHOM.
1. KnmueHT oTnpaBiisieT 3anpoc B CUCTEMY Ha MPOCMOTP 3asIBOK.
. Cucrema uIeT 3a8BKHU KJIMEHTa B 0a3e TaHHBIX.
. Cucrtema 0ToOpakaeT KIMEHTY CIHCOK 3asBOK.
. KitueHT BbIOMpaET 3asBKy, KOTOPYIO XOUET OIUIATUTb.
. KitneHt oTnpasiisier B cuctemMy JaHHBIE 00 OIiaTe.
. Cucrtema npoBepsieT BBEICHHbIC KIIMEHTOM JIaHHbIE.

. Cucrema otoOpaxkaer KIMEHTY coo0IIeHne «3asiBKa OIIaueHay.

c I BN Y NS S

. KnuenT noarepxaaeT coolIieHue.

CHCTEMA

3ameuanue: Ecnu 3aBOK HET, TO CUCTEMA OTOOpa)XaeT KIIMEHTY ITyCTOM CIHCOK.

Bapuanm ucnonvzosanus « Ommenums 3a16Ky»
Ilpedycnoeue: KnueHT HaXoAUTCS B CBOEM MpoQuIe.
Cuenapuit «OTMEHUTD 3as1BKY».
Tun cuenapus: OCHOBHOM.
1. KnmueHT oTnpaBiisieT 3anpoc B CUCTEMY HAa MPOCMOTP 3asIBOK.
2. Cucrema HIIET 3a9BKH KIWEHTa B 0a3e JaHHBIX.
3. Cuctema 0TOOpaXkaeT KIMEHTY CIHCOK 3asBOK.
4. KnueHt BbIOMpaET 3asBKYy, KOTOPYIO HY>KHO OTMEHHTb.
5. KnueHt oTnpaBiiser B cuctemy uH(OpPMAIUIO O 3asBKE.
6. Cuctema coxpassieT B 6a3y OTMEHY 3asBKHU.

7. Cucrema oToOpakaeT cooOIeHrne «3asBKa OTMEHCHAY.



8. KitmeHT moaTBep KaaeT cooOImeHne
3ameuanue.: Ecu 3as1BOK HET, TO CCTEMa OTOOpaXkaeT KIMEHTY ITyCTOM CIHCOK.
2. BapuaHThI HCII0JIb30BAHUS, HHUIIUMPYeMble ATMUHUCTPATOPOM
Bapuanm ucnonvzosanus «/{obasums pomoodbopyoosanuey
Ilpedycnoeue: AIMUHUCTPATOP HAXOJIUTCSA B CBOEM MPOQuIIE.
Cuenapuit «J106aBuTh POTOOOOPYTOBAHUS.
Tun cuyenapusa: OCHOBHOM.
1. AnMuHUCTpaTOp OTIpaBIIsieT 3anpoc Ha JloOaBneHue GoTooOopy10BaHUS.
2. Cucrema  oroOpakaeT  aaMuHUCTparopy  gopmy  «JlobaBieHue
dboToo0OpyAOBAHUY.
3. AnmunuctpaTop 3anonaser hopmy «JlobaBneHue GoToo00pyI0BAHUS.
4. AIMUHHCTPATOP OTHPABISIET POPMY B CUCTEMY.
5. Cucrema no6asinser ®oroobopyaoBanue B 0a3y JTaHHBIX.
6. Cucrema orToOpaxkaeT aaMuUHUCTpaTopy coobmeHue «DdDoroobopynoBanue
700aBIICHOY.
7. AAIMHUHHCTpATOpP MOATBEPKAAET COOOIIECHHE.
Bapuanm ucnonvzosanus « Yoanums gpomoodbopyoosanuer
Ilpedycnoeue: AIMUHUCTPATOP HAXOJIUTCSA B CBOEM MPOQUIIE.
Cuenapuit <Y nanuth HOTO0O0PYAOBAHUEY.
Tun cuenapus: OCHOBHOM.
1. AnmunuctpaTop otrpanisieT 3anpoc «IIpocMotpers Bc€ GoTOO0OPYI0BAHHEY.
2. Cucrema uiet (potoo00pyaoBaHNE B 0a3€ TaHHBIX.
3. Cuctema otobpaxaeT cnucok GoToo00py10BaHMUS.
4. AnMuHHCTpATOp BHIOUpPAET PoTO0OOPYJOBAHUE.
5. AIMUHHCTpATOp OTHpPABISIET 3alMpoc Ha yaaideHue ¢(OTOOOOpyIOBaHUS B
CUCTEMY.
6. Cuctema uiet nHGOPMAIUIO O TOM, 3aKa3aHO JU POTOOOOPYI0BAHUE.
7. Ecnu ¢otoobopynoBaHue 3aKa3aHO, BBIMOJHUTH AJTbTEPHATUBHBINA CIIEHAPHUI
«DoT0000PYAOBaHNE 3aKA3aHOY.

8. Cucrtema otoOpaxkaeT coodieHne «PoToo0opynoBaHUE YIAICHOM.



9. AnMUHUCTpaATOp MOATBEPKIAAET COOOIIECHNUE.
3ameuanue: Ecmm  ¢GoTo0OOpymOBaHUS ~HET, TO CHCTeMa OTOOpakaer
aJIMUHUCTPATOPY MyCTOM CIHCOK.
Cuenapuii: «®oTo000pyI0BaHUE 3aKA3aHOY.
Tun cuyenapus: anbTEPHATUBHBIMN.
1. Cucrema ortobpaxkaer coobuieHue «doroobopyaoBaHue 3aKa3aHO, YyJaJCHUE
HEBO3MOXKHOY.
2. AAMUHHCTpATOp MOATBEPKAACT COOOIICHHE.
Bapuanm ucnonvzosanus « Obpadbomams 3a56Ky»
Ilpedycnoeue: ATMUHUCTPATOP HAXOIUTCSA B CBOEM MPOduIIe.
Cuenapuit «<O6paboTaTh 3aIBKY».
Tun cuenapusa: OCHOBHOM.
1. AnMuHuCTpaTOp OTNpaBigeT 3anpoc «II[pocMOTpeTh 3asiBKM» B CUCTEMY.
2. Cucrema uIIeT BXOAAIINE 3asIBKU B 0a3e JaHHBIX.
3. Cuctema oToOpakaeT aAMUHUCTPATOPY CIIUCOK 3asBOK.
4. AIMUHHUCTPATOpP BHIOMPAET 3a5BKY.
5. AIMHHHCTPATOP OTIPABISET 3aMpPOC B CUCTEMY Ha 0JIOOPEHHE WIJIH OTKJIIOHEHUE
3a5BKH.
6. Cucrema oTOOpakaeT aIMUHUCTPATOPY COOOIEHHE «3asiBKa OJ00peHa» WU
«3asiBKa OTKJIOHEHA.
3ameuanue: Ecnm 3asBOK HET, TO CHUCTEMa OTOOpaKkaeT aMUHUCTPATOPY MyCTOM
CITUCOK.
Ha ocHOBaHWM BBISBICHHBIX CIICHAPUEB CTPOST JAMarpaMma aKTUBHOCTH.

[Tpumepbl HEKOTOPBIX UX HUX MPEACTABIEHBI Ha pUCYHKaX 6.4—6.5
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Pucynox 6.4. — JIlnarpamma akTUBHOCTH JIJIs
BapHaHTa HCIOJIb30BaHUA «3aKa3aTh
doroobopynoBaHue

Pucynok 6.5. — Jluarpamma akTUBHOCTH ISt
BapHaHTa UCIOIb30BaHus «OIIaTUTh
MPOKAT»

Ipumep 2: Illpoexm npoxam ¢omoobopyodosanusi. HeoOX0IUMO MOCTPOUTH
JarpaMMbl aKTHBHOCTH IS BAPUAHTA WCIIOJIB30BAHUS, CUCTEMBI TPEICTABIICHUS

PHUAITEPCKUX YCIIYT.

Ha MICPBOHAYAJIBHOM JTallC CTPOUTCA AUAarpaMMa BAdPHAHTOB HMCIIOJIb30BAHUA

(npencraBieHa Ha pucyHke 6.6)
3aTeM paccMaTpPUBAIOTCS CLHEHAPUM MCIIOJIHEHHS_BAPUAHTOB MUCTIOJIb30BaHMUS.
1. BapuanTsl HcnoJib30BaHuA, HHUIIMUPYeMble KiinenTom

Bapuanm ucnonvzoseanus «3axazamo ghomoobopyodosanuey
Ilpeoycnosue: Knuent nHaxonurcs Ha popme Knuenra.

Cuenapuit « Co30amsv 3a58K)».

Tun cuyenapus: OCHOBHOM.



1. Knuent. Boibpats aeiictBue «Co3aaTh HOBYIO 3asIBKY.
2. Knuent. BiOpath THI 3a51BKU:

— INOKYIIKa HCABHKNMOCTH,

CUCTENa NPENOCTARNEHIA PHENTEPGX Y CIYT
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Pucynok 6.6. — Jluarpamma BapuaHTOB UCIIOJIb30BAHMSI ISl CHCTEMBI IIPEACTABICHUS
PHUDIITEPCKUX YCIIYT.

— apeHja HeABUKUMOCTH;
— Mpo/Iaka HEABUKUMOCTH;
— claya B apeH1y HEJABMKUMOCTH.

3. KnueHT. 3anoiHuTh 3a4BKY.
4. Knuenr. [ToaTBepauTh co31aHuE 3asiBKU.
5. Cucrema. IIpoBepuTh NPaBUIBHOCTD 3a5BKU.

6. Cucrema. Ecnu 3asiBka HEKOPpPEKTHA, BBINOJHUTH aJlbTEPHATUBHBIM ClIEHApUi

«3asiBKa HECKOPPEKTHAY.
7. Cuctema. CoXpaHUTh 3asBKY B XpaHHUJIUIIE TaHHbIX.
8. Cucrema. Brimate cooOitieHne «3agBKa co31aHa).

9. [Tonp3oBarens. [loaTBepANTH COOOIICHHE.
Cuenapuii «3aa6xa HeKOpPEKMHAY.

Tun cuyenapus: anbTEPHATUBHBIN.



1. Cuctema. BeinenuTh Ha 3asBKe HEKOPPEKTHbIE TaHHBIE.
2. Cucrema. Boinate coobmienue «3asiBKa HEKOPPEKTHAY.
3. Ilonb3oBarens. [loagTBepauTh coodiieHME.

Bapuaum UCNONIL308aHUs « YOoanumb 3AABKY»

Ilpedycnoeue: Kivent HaxonuTcs Ha riiaBHOU (popme KiuenTa.
Cuenapuil « Yoanumo 3as16Ky».
Tun cyenapusn: OCHOBHOU.

1. Knuent. Boi6pats aetictBue «IIpocMoTp 3asBOK».
2. Cucrema. OTOOPa3UTH CIIMCOK 3aBOK KJIMEHTA.

3. Knuent. BoiOpathb 3as1BKy J1s1 y1aJIeHUsI.

4. Kimment. [lonrBepauTs yaaneHue.

5. Cucrema. Y 1anuth 3asBKy U3 XpaHUJIUILIA JAHHBIX.

6. Cuctema. Beiate cooOuieHue «3asBKa y1ajaeHay.
Bapuanm ucnonvsosanus « Paccmompems npeoniodxiceHusiii 002080p»
Ilpeoycnoeue: Kivent naxonurcs Ha (popme Knuenra.
Cuenapuii « Paccmompeniv npeoiodcenHvlii 002080p ).
Tun cuyenapusn: OCHOBHOM.

1. Knuent. BoiGpath mpocMOTp NMpeaioKEHHbIX BAPHAHTOB.
2. Cuctema. OTOOpa3uTh MpeJI0OKEHHBIC BAPUAHTHI.
3. Knuent. BoiGupaer:
- JleTaibHBIN TPOCMOTP MPEIIOKEHHOTO BApUAHTA
— OnoOputh BapuaHT 6€3 IpoCMOTpa
— OTKJIOHUTH BapuaHT 0e3 MpoCMOoTpa
— HUYETO HE JIeJIaTh

4. KnueHT. 3aKOHYUTh MPOCMOTP MPEAJIOKEHHBIX BAPUAHTOB.

2. BapuaHThl HCcn0JIb30BaHUs, HHUIUMPYeMble PueaTopom



Bapuanm ucnonvzoeanus «Ilooobpams napy 3a560K»
Ilpeoycnoeue: Pusntop Haxonutcs Ha popme Puentopa.
Cuenapuit «Iloooopams napy 3a160K».

Tun cyenapusn: OCHOBHOU.
1. Puentop. OTKpBITH 7151 IPOCMOTPA 3aPETUCTPUPOBAHHBIE B CUCTEME 3asIBKHU.
2. Cuctema. OTOOpa3uTh 3apETUCTPUPOBAHHBIC 3aIBKU.

3. PI/ICJ'ITOp. BLI6paTL 3a4BKHU Ha IMIPCAOCTABJICHUC HCABMKUMOCTH U Ha IOJTYUCHUC

HCIBHKHNMOCTH.

4. Cucrema. Ilocklnars KIIMCHTaM-BJIaAC/IbIIaM BBI6paHHBIX 3aj4BOK BAPpHUAHT

JIOTOBOPA Ha OCHOBAaHUU MX 3asBOK.
5. Cucrema. OToOpaxaeTt 3aperucTpupOBaHHBIC 3asIBKU.
6. Puentop. 3akpeITh hopmy.

Bapuanm UCNONBL30BAHUSA « 3aKTIIOYUMDb 002060]7))

Ilpeoycnoeue: Pusntop Haxoautcs Ha hopme Puenropa.
Cuenapuit «3axnrouumos 002080p».

Tun cyenapusa. OCHOBHOU.
1. Puentop. OTKpBITH AJ1 IPOCMOTPA HE3APETUCTPUPOBAHHBIE IOTOBOPHI.

2. Cucrema. OTOOpa3UTh HE3aPETUCTPUPOBAHHBIE JOTOBOPHI, CO3/IaHHBIC

PHUEITOPOM.

3. PuenTtop. BeiOpath He3aperucTpupoOBaHHbBIN JOTOBOP, B KOTOPOM 00a KIIMEHTA

0JI00pWIIH TTPETIOKEHHE.
4. PuenTop. 3aperucTpupoBaTh BEHIOPAHHBIN JOTOBOP.

5. Cuctema. OTMETUTH 1OTOBOP KaK 3apEruCTPUPOBAHHBIN, 3asIBKH KaK

YIOBJIETBOPEHHBIE.

6. Cucrema. OToOpa3uTh CIIUCOK BCEX HE3aPETUCTPUPOBAHHBIX I0TOBOPOB,

CO3JIaHHBIX PUEITOPOM.

7. Puentop. 3akpeITh hopMmy.



3. BapuaHThbl HCNIOJIb30BAHUS, HHUIMUPYeMble AIIMHHUCTPATOPOM

Bapuanm ucnonvzosanus «3apecucmpuposams 3a516Ky»
Ilpeoycnosue: AnmunuctpaTtop HaxoauTcs Ha popme AIMUHUCTpPATOPA.
Cuenapuii «3apecucmpupogams 3a:46Ky».

Tun cyenapusn: OCHOBHOU.

1. AamuanctpaTop. Bei6path mpocMOTp MOJaHHBIX 3a5BOK.
2. Cucrema. OToOpa3uTh MOJaHHbIE 3asIBKH.
3. AnmunuctpaTop. BeiOpath 3asBKy JJIsI perUCTpalliH.

4. AnMuUHHCTPATOp. 3apEruCTPUPOBATH 3a5BKY.
Bapuanm ucnonvzosanus « Yoanume 3a46Ky»
Ilpeoycnosue: AnMuHHUCTPATOP HAXOIUTCS HA INIaBHOM (opMe AAMHUHHCTpATOpA.
Cuenapuil « Yoanumo 3as16Ky».
Tun cyenapusa. OCHOBHOU.

1. Aamunuctparop. Beiopats aeiicteue «IIpocMoTp 3asBOK».
2. Cucrema. OToOpa3uTh CIHUCOK 3asIBOK.

3. Aamunuctpatop. BeiOpate 3a8BKy /Ui yaaneHusl.

4. Anmunuctparop. I[loaTBepanTs ynaneHue.

5. Cucrema. Y 1anuTh 3a4BKY U3 XpaHWINIIA TAHHBIX.

6. Cucrema. BoeiaTh cooOiieHue «3asBKa yaaieHay.

Ha ocHOBaHMU BBISIBICHHBIX COCHApHUCB CTpOAT JuarpaMma aKTHBHOCTH.

[Tpumepsl HEKOTOPBIX UX HUX MPEACTABIEHBI HA pUCyHKaX 6.7-6.11
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Pucynok 6.7.— JluarpamMmMa akTUBHOCTH JJIsl BApUAHTA UCIIOJIb30BaHUs «C03/71aTh 3aBKY»
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Pucynok 6.8 .— JluarpamMa aKTUBHOCTH JJIsl BApUAHTA UCIIOJIb30BaHUA «Y JaTUTh

3a5BKY»
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Pucynok 6.9 .— Jlnarpamma akTHBHOCTH JJIs BapraHTa ucnoib3oBanus «[logodpare napy
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Pucynok 6.10 .— JInarpamMMa akTUBHOCTH 11 BApUaHTa UCIOIb30BaHUS «3aKIOYUTh JOTOBOP»
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Pucynok 6.11 .— Jlnarpamma akTUBHOCTH JIJI1 BapUaHTa UCIOJIb30BAHUS «3aperucTpUpOBaTh
3asBKY»

IlocTpoenue nuarpammsbl kiaaccoB B Visual Paradigm

Co3zoaHue ouazpammul K1accos
Co3panue auarpaMm BapHaHTOB HCIIOJb30BaHUsA B cpeae Visual Paradigm

Community Edition mporcxoauT ogHIUM U3 CICAYIONUX CIIOCOOOB:

BoiObpares kHomky ®aitn/ Hosas amarpamma /[duarpammer UML /[lnarpamma

aKTUBHOCTH KJ1acCOB (pUCYHOK 6.12).



Ha nanenu «HaBurarop mo nmarpammam» BbeIOpaTth Juarpammer UML
/InarpamMma aKTUBHOCTH, 3aT€M ILIEJIKHYTh MpPaBOM KJIAaBHUIIEH MBIIM U B

MOsIBUBLIEMCSI OKHE TTosiBUTCSE HoBast auarpamma kitaccoB. (pucyHok 6.13).

Ha manenu wuHcTpymMeHTOB BbIOpaTh uHCTpyMeHT UML/ [Iuarpamma

aKTUBHOCTU. (PUCYHOK 6.14).

B nosiBuBmemcs okHe BBeCTH UMs [{narpammel (pucyHOK 6.15).

a0

Pucynok 6.12

Pucynok 6.14 Pucynoxk 6.15

Hobasnenue doposcex
Jlig co3mpaHus JOpPOKEK, HEOOXOAUMO BbIOpaTh HA NMAHENIW MHCTPYMEHTOB
BepTukajibHasi J0pPOKKa U MepeTamuTh B oOnacte Pegakrop auarpamm u

3aTeM, IIEeJIKHYB JIE€BOM KJIABUIIEH MBIIIU, BBECTH UMs cucTeMbl. (PucyHok 6.16).
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Pucynok 6.16

st Toro, 4toObl M00aBUTH HEOOXOAUMOE WMS JTOPOKKE

NEeUCTBUS YKa3aHHbIEC HA pUcyHKe 6.17.
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Pucynok 6.17

Jlo6aBieHre 10poKeK MoKa3aHO Ha pUCYHKe 6.17.
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Pucynok 6.18
Hobasnenue nauanbHo2o KOHEUHO20 COCMOAHUS HA OUASPAMMY
JloOGaBiicHHE HA4YaJIbHOTO COCTOSHHUS Ha JUarpaMMmy, IPOHCXOJUT TPH
BbIOOpPE  MHCTPYMEHTa @ intainode  Initial Node Ha maHenn MHCTPyMEHTOB
nuarpamMmbl.  JloOaBlieHHEe  KOHEYHOTO
|® KoHednelil yaen getensocTn ™ COCTOSIHHMSI HA JUarpammy, TPOUCXOIMT

npu BbIOOpE UHCTPYMEHTA Koneunslii

y3€JI JCATECIBHOCTA Ha MaHCEIH @ Flow Final Node T HHCTPYMEHTOB

AuarpaMmbl, IIpUYCM CCJINW HCIIKHYTH Ha MaJICHbKHM TPCYIOJIbHHUK, TO MOKHO

BbIOpaTh Oy/eT HHCTPYMEHT

Jlobasnenue oeticmeus

I{CﬁCTBHC MOXHO CO31JaTb BI)I6paB NpCaABApUTCIIBHO HaA  ITAHCIIH

MHCTpYMEHTOB nuarpammbl [deiicrBue (PucyHok 6.19), Tak:ke MOKHO «ICHCTBHE

MOXHO co3/aBaTh ero uepe3 HKoHKY Karajsor pecypcoB i . Jlns storo

I

H€O6XOI[I/IMO HAaBCCTHU YKa3aTCJIb MBIIINW Ha (1)I/Il“ypy N Ha)XaTb Ha 3HA4YO0K
I[aﬂee H€06XOI[I/IMO BI)I6paTI> HGO6XOI[PIMLIﬁ QJICMCHT H IICPCTAIUThL €TI0 Ha
HY’>KHOC MCCTO, a4 3aTcéM OTIIYCTUTb KHOIIKY MBbIIIH. HCXOI[HBIﬁ DJICMCHT

AuarpaMmMmbl 1 BHOBb CO3I[EIHHBII>1 ABTOMATHUYCCKHN CBXKYTCA.
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Pucynok 6.19

Tpebosanus k omyemy.
ConepxaHue oTyeTa:
— TUTYJIbHBIN JIUCT;
- 11eJIb PaboThI;
— CKPHUHIIIOTHI BHITIOJIHEHHBIX 33/ 1aHH;

— BBIBO/JBI.



3.6 TEMATHKA CEMUHAPCKHX 3AHATUN
Tema 2. Cucmema. Cemanmuueckoe nosae cucmemasl

1. Ilonsatue cucrembl. CxemMa KOMIIOHEHTOB cHCTeMbl. OCHOBHBIE MPU3HAKU
CHUCTEM U COOTBETCTBYIOIINE UM CHCTEMHBIE TPUHLIUIIBI.

2. Knaccel CHCTEMHBIX CTPYKTyp: CeTeBas, HepapXuyeckas, MaTpUuHasd,
MHOTOYpPOBHEBasi HMEpapXUyecKas, CMELIaHHAas HWepapXuyeckas, CTPyKTypa C
IIPOU3BOJIbHBIMU CBSI3sIMU. B3auMoiericTBUE cUCTEMBI. BHENIHSAS Cpesla CUCTEMBL.

3. CoiictBa cucteMsl. CocTosiaue cucteMbl. [loBenenne cucreMbl. PaBHOBecHe
CHUCTEMBI. Y CTOMYMBOCTb CUCTEMBI. PazButue cucremel. BHelHME U BHyTpEeHHUE
OPUYUHBI TIpeoOpa3oBaHusi CHUCTeMBbl. JIBuxkeHue cuctembl. OrpaHuyeHUs
cucrtemsl. [Ipoueccol cucrembl. OyHKIIUA CUCTEMBL.

4. [TonsaTre cucTeMbl B aHTUYHOU (prstocopuu v HayKe.

5. [onsTue cucremsl B punocoduu u Hayke HoBoro BpemeHu.

6. IlpuHIMOBI CHCTEMHOM NPHUPOABI 3HAHUS B HEMELKOW KIIacCHYeCKOU
dbunocodun, MapkcucTckout prtocodumu.

7. TloHSATHUA CUCTEMBI B PA3JUYHBIX OO0JACTAX KOHKPETHO-HAYYHOTO 3HAHUS
BTOpoil monoBuHbl XIX Beka — Hadyasa XX Beka (HEOKAHTHAHTBO, XOJM3M,
reIITaIbT-TICUXO0JIOTUS, HEOMTO3UTUBU3M, TEKTOJIOTHS).

8. 3amaya cenuaau3upoBaHHbBIX Teopuid cucTeM. CUCTEMHBIE TTapaOKCHI.

Tema 3 Knaccuguxayus cucmem

1. MarepuaibHbl€ CUCTEMBI.

2. WneanbHble (aOcTpakTHbIE) cUCTeMbl. EcCTEeCTBEHHBIE M HCKYCCTBEHHBIC
cucteMsbl. [IocTOSTHHBIC U BPEMEHHBIE CUCTEMBI.

3. CraTuuHble U JMHAMHUYHBIE CUCTEMBI. 3aKpPBITBIE M OTKPBITHIE CHUCTEMBI.
AKTHUBHBIC Y TACCUBHBIC CHCTEMBI.

4. CucteMbl C ympaBiaeHHeM W 0e3 ynpaBieHus. CHCTEMBl TIO0 CTEICHH
CIOKHOCTM Y  OpPraHW30BAaHHOCTU:  OOJbINHME, TPOCTHIE, CJOXKHBIE U
opraHu3anroHHbIC. [I[pU3HAKK CITOKHBIX CHCTEM.

5. llenenanpaBneHHble cucTeMbl. OpraHu3alMOHHBIE CUCTEMBI.



Tema 4. Oowana meopusa cucmem

1. [Tonsatue oOuIel TEOPUU CUCTEM.

2. 3agaun oOImIel TEOPUU CHUCTEM. OTallbl Pa3BUTHS HAYYHOTO aHau3a
cucteM. [Ipennockuiku NocTpoeHus: oOLIEH TEOPUU CUCTEM.

3. Obmas Teopus cucteM bepranandu.

4. Konmenius o0Iieit TEOPUU CUCTEM.

5. OHTOJIOTMYECKUI U HMUCTEMOJIOTMYECKUI MOAXOAbl B OINPEIACICHUU

CHCTCM.

Tema 5. Cucmemnasn unscenepus

1. ITonaTHE CUCTEMHON UHKEHEPUH.

2. Teopermyeckas M METOHOJOTMYECKAasT OCHOBA CHCTEMHOW WHXEHEPHH.
Pa3BuTHE CUCTEMHON MHKEHEPUU.

3. Tlomoxenuss cucrtemHoit wumxkenepuu. Cucremorexnuka. CucreMHas
unxenepus B CCCP.

4. Tlman T'O3PJIO. ABTOMaTU3UPOBAHHBIE  CUCTEMBl  YNPABICHUSA
npeanpuatusmu  (ACYII). Engunas cuctema nporpaMMHON JOKYMEHTALIMK
(ECI1O).

5. llIkona cucteMo-MbICTAEAEATENbHOCTHON METOI0JIOTUH.

6. Onpenenenus: cucteMHON MHKeHepur. OCHOBAaHUS CUCTEMHON WHXKEHEPUH.
KoHuenuuu cucTeMHON MHKEHEPHH.

7. Tlpunmunel cucteMHou wuHxkeHepuu 1o JI. XutumHcy. Cunte3. XOIU3M.
OpraHuimsm.

8. PazymHas 10CTaTOYHOCTb.

9. [Ipunnunel cucteMHon nuxxenepun b. bosma.

Tema 6. Cucmemmnwtit nooxoo. Cucmemmnoie uccieooéanus
1. Tlonatue cucteMHOro nojaxojia. OCHOBHBIE MPEUMYIIIECTBA CUCTEMHOTO

moaxoaa.



2. Ilpuanunm cuctemHoro moaxoma. llemoctHocTh. MepapxudHOCTh
crtpoenusi. Ctpykrypuzanus. MHOKeCTBEHHOCTb. CUCTEMHOCTb.

3. DTanbl CUCTEMHOTO MOAX0/a. 3a/1a4i CUCTEMHOI0 MOAX0/a.

4. CpoiicTBa 00bEKTa KaK IIEIOCTHOU CUCTEMBI.

5. CucrtemHblii TOAXOA B TOHUMAHUU TIOBEAECHUS CHUCTeMBbL. Poub
CHUCTEMHOIO MOJXOJAa B Pa3BUTUM HAYYHOIO, TEXHUYECKOTO M MPAKTUYECKH-
OpUEHTUPOBAHHOTO 3HaHUsI. COBPEMEHHOE PA3BUTHUE CUCTEMHOTIO MOJIXO0/Ia.

6. OOBeKT cucTeMHBIX wucciaeaoBaHuil. OCHOBHBIE METO/0JIOTHYECKUE
0COOEHHOCTH CHCTEMHBIX MCCIICIOBAHUM.

/. «Msarkas» cucrteMHas  Meromoisiorusi. <«OKecTkas» — cuUcTeMHas
METOIOJIOT UL

8. Cnernuduka CHCTEMHOTO UCCIICOBaHUSI.

Tema 7. Cucmemnocmo. Mupogo33peHueckuil acnekm cucmemHocmu

1. Cucremnocts. [lapagurmMel CUCTEMHOCTH.

2. OueBuHBIE U 00513aTENbHBIE MPU3HAKKA CUCTEMHOCTH. OTIEHKU CUCTEMHOCTH.

3. CucreMHOCTb, MOHONOIM3M U  (PYHKIUOHATHHOCTh. CHCTEMHOCTH
TEXHUYECKUX CUCTEM.

4. CUCTEeMHOCTh U aITOPUTMUYHOCTb.

5. YpOBHH CHCTEMHOCTH TIPAaKTHYECKON JAEATENbHOCTH. MexaHuzalus,
aBTOMAaTHU3alMs U KUOEepHETU3aIlusl.

6. ABTOMarMyeckue W aBTOMATU3MPOBAHHBIE CHCTEMBI. KOMITOHEHTHI
aBToMaTuU3upoBaHHbIX uHGMOpMarmoHHblx cuctem (AWC). KubGepHetnueckue

CHCTCMHI.

Tema 8. Mooenu u modenuposanue cucmem
1. Moaenb. AGCTpakTHast MOJEIb CUCTEMbI TPOU3BOJILHON TIPUPOIbI. BXO1HEIE
Y BBIXOJ/IHBIE MTAPAMETPbl MOAEIN CUCTEMBI.
2. MopgenupoBanue. CrocoObl  MOJETUPOBAHHUS:  TCOPETHUECKUUA U

AMIIUPUYECKUU.



3. MarepuanbHbIe U UACAUTHHBIC MOJICIIH.

4. ITpeameTHO-(pU3NUYECKOE U TIPEIMETHO-MATEMAaTHIECKOE.
5. AGCTpakTHO-MaTEeMaTHYECKOE, 3HAKOBOE MOJICITUPOBAHUE.
6. [ToHsiTHE «UEPHBIN SMIUK.

7. IloussTue «O€EbIil SINKY.

Tema 9. Ouenka cnoixicnovix cucmem. OCHOGHbIE MUNBL WIKATI USMEPEHUA

. DTanbl OLEHUBAHHUS CIIOKHBIX CUCTEM.

. [lonsTre mkanel. Buasl mkai.

. [lIxapl HOMMHAIBHOTO U KJIACCU(PHUKAITMOHHOTO THIIA.

. [lIkansl mociien0BaTEIbHOCTH U PaHra.

. [lIxasnel nopsaaka. IlIkanel HHTEPBAJIOB.

. kaner otHomeHuit. [llkanel pazHocTe.

. AbcomotHbie mkaibl. [lIkana ypoBHel KkauecTBa CUCTEM C YIPABICHUEM.

. O0paboTKa XapaKTepUCTHUK, U3MEPEHHBIX B PA3HBIX IIKaIaX.

© 0O N oo O B~ W DN P

. MCTO,IIBI OLICHHMBAHHA: KOJIMYCCTBCHHBIC, KAUCCTBCHHBIC.

Tema 10. Memooonozus cucmemnozo anaiu3a

1. TlonsTue cucremMHoro aHanusza. Pa3BuTHe cucTeMHOro aHanmusa. 3alayu
CHUCTEMHOT0 aHaJIn3a.

2. IlpuHuunel cucreMHoro ananu3a. [lpuHuun nuzmepenust.

3. [IpuHLMIT SKBUPUHATEHOCTH.

4. IlpuHuun eguHcTBa. [TpuHIMI CBA3HOCTH.

5. [TpuHumn MoaynbpHOrO noctpoenus. Ilpunnun nepapxuu.

6. [lpunuun ¢pyaxuonansHocTy. [IpuHnum pa3BuTus.

/. IlpuHuun  UeHTpanu3auuu U JAeueHTpanuzauuu.  [IpuHiun
HEONPEAEIEHHOCTH.

8. CuctemHbBIN MOAXON K pelieHuto mnpobiemHon cutyaruu. OCHOBHBIE

METOAbI CUCTCMHOI'O aHaIn3a.



9. exomno3unus  cucteMbl.  DyHKIMOHAJIbHAs  JEKOMITO3UIIUS.
JlekoMno3unus 1O KU3HEHHOMY LHUKIYy. Jlekommo3unus 1o (U3HYECKOMY
nporeccy. JlekoMrno3uuus mno MNOoACHCTEMaM. JIeKOMIIO3HMIMS MO BXOJAaM IS
OpPraHM3aIMOHHBIX CUCTEM. JIeKOMIMO3UIMS [0 THIIAM PECYPCOB, MOTPEOIIIEMbIX
cucTeMoi. J[eKOMITO3UIMS 10 KOHEYHBIM MTPOAYKTaM CUCTEMBI. J[eKOMITO3UIUS 110
NEATEIIbHOCTH.

10.DTamnb! 1 MOCNIEIOBATENLHOCTh CUCTEMHOTO aHAIH3a.

11 Awnanuz cuctembl. KornutuBHbli aHanmu3. CTPYKTYypHBIM aHaJIU3.
Mopdonornueckuii  aHanmu3.  AHamu3  3ddektuBHocTH.  DopMupoBaHHE
TpeOOBaHMIA.

12. Anroput™m pemieHusi 3aad CHUCTEMHOIO HCCIEAOBaHUS KOHKPETHOM
poOJIEMBI.

IIpu noozomogke Kk cemMuHapCcKuM 3aHAMUIAM PEKOMEHOYemc.

1. IToaAroToBUTH KpaTKUK KOHCHEKT IO KaXKIOMY BOIPOCY CEMHUHAPCKOrO
3aHATHUS.

2. IloaroToBUTh MHTEPAKTUBHYIO MPE3EHTAIIUIO O JIFOOOMY M3 BOIIPOCOB.

3. IloaroToBuTh BHUAECO, KOTOPOE MOSACHSIET MOATOTOBICHHBIA IS

WHTEPaKTUBHOMN Mpe3eHTalluy MaTepua (1o BO3MOKHOCTH).



4 PA3JIEJI KOHTPOJISI 3SHAHUM

4.1 3apaHus 1jisi KOHTPOJMPYeMOi
CAMOCTOSITEILHOMH PadoThI CTYAE€HTOB

CamocTtosTenbHas paboTa CTYIEHTOB HallpaBlieHa Ha COBEPIICHCTBOBAHUE
UX YMEHUW M HaBBIKOB IO JUCHUIIMHE «CUCTEMHBIM aHaau3 U MOJEIUPOBAHUE
WH()OPMAITMOHHBIX TpoIleccCoBy. llenb camocTosiTenpbHONW PabOTBI CTY/IEHTOB —
CIIOCOOCTBOBAHHME YCBOEHHIO B IMOJHOM oO0ObeMe y4eOHOro marepuana
JUCITUTIIMHBI Yepe3 CHCTeMaTH3allui0, TUIAHUPOBAHWE U KOHTPOJIh COOCTBEHHOU
nesitenbHOCTH. [IpemogaBaTens AaeT 3agaHUsl MO CaMOCTOSITENIbHOM paboTe u
PEryJsipHO MPOBEPSIET UX UCIIOJHEHHE.

Conepxxanne u GOPMBI KOHTPOIHPYEMON CaMOCTOSTEIHHOM pPabOTHI
CTYJIEHTOB PEKOMEHAYETCS HEMOCPEACTBEHHO CBS3bIBaTh C UCIOJIb30BAaHUEM
METO/Ia MPOEKTOB, YTO MO3BOJIIET PEATM30BBIBATh MHAMBUAYAIBHBIN MOIXOJ K
oOyuennto. B xozme pemenus 3amad u paboOThl HAJ MPOEKTaMU CTYJICHTHI JTydIIie
yrayOonsiloTcss B NpEeAMETHYIO o0jacTb. B pe3ynbrare Kakabld CTYJIEHT
pa3pabaThiBae€T B IIPOIIECCE CAMOCTOSITENIBHOW pPaOOThI IEJIOCTHBIA MPOEKT
BbIOpaHHOW MoOJAENU HHPOPMAIMOHHON cHCTeMbl M ee oOocHoBaHue. Takas
opraHu3zaiusi paboTsl CrOocoOCTBYET (DOPMUPOBAHUIO CHEIUATBHON KOMIETEHIIUU
M0 MPUMEHEHUIO OCHOBHBIX METOJIOB CHCTEMHOTO aHalIHM3a NMPH MOICIUPOBAHUU
MH(OPMAIMOHHBIX MPOIECCOB B COLIMOKYIBTYpHOH cepe.

Bonpocwvl u meopueckue 3aoanus (24 waca)

1. Tema 5. CuctemHuas un:xkeHepus (6 4acoB)

3aoanue 1. PazpaboTaiiTe TeXHUYECKOE 3aJaHUE TI0 CBOEH TEME.

Memoouueckue pekomenoayuu

Cobnropaiite TpeOOBaHUSI OCHOBHOI'O CTaHAapTa B 00JACTU MOCTPOCHUS U
ohopMIICHUSI TEXHUYECKOTO 3aJJaHusl K pa3padoTKe MpOorpaMMHOI0 o0ecTieUeHus —
I['OCT 19.201-78 ECII «Texnuueckoe 3amanue. TpeboBaHus K COACPKAHUIO U
odopmiieruto» (nanee Ctanmapr).

CxeMaTuyHO MPEeJCTaBbTE CTPAHUIILI CalTA.

3aoanue 2 PelieHre NOrH4eCcKUX 3a1aq



Bapuanm 1

Ha ocrtpoBe »XuBYT 1Ba IUIEMEHU: MOJOALBI, KOTOpPBIE BCErJa I'OBOPAT
MpaBly, U JDKELBI, KOTOpble Bcerga AryT. [lyTemecTBEHHUK BCTPETHI Ty3€MIIA,
CIIPOCHJI €ro, KTO OH TaKOW, M, KOTJa YCIbIIIAJI, YTO OH U3 IJIEMEHH MOJIOJLOB,
HaHsUI ero B yciyxeHue. OHU NMONUIM U YBHJACIHM BAAIM JAPYTOro Ty3€MLA, U
MYTEMIECTBEHHUK IIOCHA CBOETO CIYTy CIPOCUT €ro, K KakoMy IUIEMEHU OH
npuHaiexuT. Ciyra BEpHYJICS W CKasaj, 4TO TOT YTBEpP)KIOAET, 4YTO OH U3
IIJIEMEHHU MOJIOALOB.

OTtBeThbTE, OBLI JIU CIIyra MOJIOJILIOM WJTU K€ JITYHOM.

Bapuanm 2

Ueteipe tonbix dunarenucra — Muts, Tons, Cama u Ilets - kymwim
OYTOBBIE Mapku. Kakapli M3 HHUX MOKyHaJl MapKH TOJIBKO OJHOW CTpaHbl,
MPUYEM JIBOE€ M3 HUX KYIUJIU POCCUICKHME MAapKH, OJUH — OOJrapckue, a OJuH —
cinoBaukue. M3sectHo, yto Mutd u Tosd Kynuiau Mapkyd IBYX pa3HBIX CTpaH.
Mapku passbix ctpan Kynwin Muta ¢ Cameit, [lets ¢ Cameid, [letss ¢ Muteit u
Tons ¢ Cameid. Kpome Toro, nu3BectHo, 4To MuUTs Kynui He 60JTrapCcKue MapKu.

Kakne mapku Kynui Kaxaslii 13 MaJIbUUKOB?

Bapuanm 3

YeTtbipe uenoBeKa B3SUIMCH BBIMOJIHATH pabOTy Malsipa, ciiecapsi, Ky3Heua u
MTyKaTypa — KaXIbli OyJeT Jenarh 4TO-TO OJHO. BBIACHHIIOCH, 4TO AHTOH HE
OyzeT MaisipoM U He Oyner ciecapeMm, Ajekceil He OyJeT Ky3HelloM U He Oyaer
massipom, EBrenuit He Oyzaet cinecapem u He Oyner maispoM, JIMuTtpuii He OyneT
Ky3HELIOM U He Oyner ciecapeM. M3BecTHO Takke, YTO eciau AHTOH He Oyjaer
Ky3HeLoM, TO JIMUTpuil HE OyJeT MalsIpoM.

KTo 1 xakyto paboty OyaeT BBIIOIHATH?

Bapuanm 4

[Iarepo neBymiek noexajid B OTIYCK KaXJas Ha CBoeld MamuHe. Bcee
MalIuHbl ObUIM pa3HOTO IBeTa. [lepBoii exana Ha Oelloi MallMHe aMepUKaHKa. 3a
Hell Ha «Toiote» pycckas. 3a ¢paHIly>)KEHKOW Ha CHHEW MalllMHE eXall >KEeJThIN

«Cutpoen». 3amplKaia KOJIOHHY aHTJIM4aHKa Ha ¢uosetoBoM «Dopaey.



«[ImumyT» Obl1 HOBee «bblomka», HO MeHee MOIIHBIN, MOATOMY OH €Xal B
CepeIuHE KOJOHHBI, a MOJIbKa BOCXUTUTENIBHO BBITIIAJEIA B CBOEM OpIOYHOM
kocTioMe. O/iHa U3 MalIvH Oblja 3€JIEHOT0 1IBETA.

KTo0 1 Ha kakoil MallIMHE €xaj — yKa3aTh LUBET U MapKy.

Bapuanm 5

Bepnysmmces qomoii, Merpe no3BoHu1 Ha HabepexHyro OpdeBp.

I'oBoput Merpe. Ectb HOBOCTH?

Ha, med. IHoctynunm cooOimieHuss OT MHCIEKTOpoB. ToppaHC yCTaHOBUII,
yTo ecnu ®pancya ObUT MbsiH, TO JHO0 OTheH yOwmiiia, nmubo dpaHCya JIKET.
XKynben cuuraer, 4To Wi ITheH youiina, i dpancya He ObUT IIbsIH, U YOUICTBO
npou3omwo nocie noaynoun. Mucnexrop Jlroka nmpocun nepeaaTs BaM, 4TO €Cld
yOUICTBO MPOU30ILIO MOCIE MOJYHOUYH, TO JuO0 DTheH yOuiina, mubo dpancya
JOKET. 3aTEM IO3BOHUIIA. ..

Bce. Cnacu60. DTOro 10CTaTo4yHo.

Komuccap nonoxun tpyOky. OH 3Hai, uTo Tpe3Bbli dpaHCcya HUKOTIA HE
jokeT. Teneps OH 3Hal BCE.

Onumute, uyTo 3HaeT Merpe?

2. Tema 9. Onenka ClnoXHbIX cucTeM. OCHOBHBIE THIIBI MK U3MEPCHHUS
(6 yacoB)

3aoanue llpunHsiTHE pelnieHU B YCIOBUSIX HEIOCTaTKa HH(POpMAITIU

Pemure 3anaun

Memoouxa evinonnenus

Oran 1 . @opmynuposanue 3adaqu. Ilpexne Bcero, HLOOXOIUMO OTOPOCUTH

HE OTHOCSMMecs K TmpoOieme (akTopbl, a Cpeau MHOMXECTBAa OCTaBIIUXCS
BBIJICJIUTH CYIIECTBEHHbIE U HECYIIECTBEHHbIEC. DTO MO3BOJIMT MPUBECTHU ONKUCAHUE
3a/layd TPUHATUS pelleHus K mnojparouieiicss ananuzy ¢opme. JlomKHBI OBITH
BBITIOJIHEHBI CJIEAYIOIINE OCHOBHBIEC TMPOIEIYpPHI: OMpPEIeIeHNEe BO3MOXKHOCTEH
coopa wuHpOpMalUMU Ui OKCIEPUMEHTUPOBAHUS W pPEaJbHBIX JICUCTBUN;

COCTAaBJIEHUE MEPEUYHSI COOBITUM, KOTOPBIE C ONPEAEIEHHON BEPOSITHOCTBEO MOTYT



MPOU30UTH, YCTAHOBICHHE BPEMEHHOTO TMOPSIKA PACIIONIOXKECHHSI COOBITHH, B
UCXOZaX KOTOPBIX COJCPKUTCS TOJIE3HAsT W JOCTymHas WHGOpMarus, U Tex
MOCJIEIOBATENIbHBIX JIEHCTBUN, KOTOPHIE MOKHO MPEANPUHSTS.

Oran 2. [locmpoenue depesa peuieHull.

Oran 3. Oyenka 6epossmuHocmell COCMOAHUU cpedbl, T.. COMOCTaBJICHUE
[IAHCOB BO3HUKHOBEHHUS KaXKJOT0 KOHKPETHOro cOoObITHS. ClelyeT OTMETUTh, YTO
yKa3aHHbIE BEPOSITHOCTU OMNPENENSIOTCS JIMOO0 Ha OCHOBaHMM HMEIOUICHCS
CTaTUCTHKH, JINOO SKCIIEPTHBIM ITyTEM.

Ortan 4. Yemanosnenue sviuepovluien (WM npoucpviuieli KaK BBIUTPBILIECH CO
3HaKOM MHHYC) JJIsl KaXKI0W BO3MOXKHOW KOMOWHAIIMY ajdbTePHATUB (ICHCTBUIN) U
COCTOSIHUM CpeJibl.

Oran 5. Pewenue 3adauu.

KoHTposnbHbIi ipuMep

[Ipennonoxxum, 4YTO pelIeHUs MPUHUMAIOTCS C TO3ULIMU OOBEKTUBHUCTA.
PykoBO#CTBO HEKOTOPOW KOMIIAHMM PEIIAET, KAaKyl0 HOBYIO MPOIYKLHUIO WM
MPOU3BO/IUTE: JAEKOPATUBHYIO KOCMETHKY, JIEYEOHYI0O KOCMETHKY, OBITOBYIO XUMHUIO.
Pasmep BeWrpbINa, KOTOPBIH KOMIIAHUS MOXET TIOJMYYHTh, 3aBHCHUT OT

6J'IaFOHpI/IHTHOI‘O NI HC6J'IaFOHpI/IHTHOI‘O COCTOAHUA PbIHKA:

Tabmuua 4.1
Howmep JencrBus Bemrpeli, mpu coCTOIHUN
CTpaTernu KOMITaHHH OJaronpusITHOM | HEOIArOMPHITHOM
1 JlekopaTuBHAs1 KOCMETHKA 300 000 -150 000
2 JleueOHas KIOC\MCTI/IKa (ap) 250 000 -70 000
3 berroBas xumust (az) 100 000 -10 000

BCpO}ITHOCTL 6JIaFOHpI/I}ITHOFO 141 HC6J’IaFOHpI/I}ITHOFO COCTOSIHUM KOHOMHYECKOM

Ha ochoBe Tabn. 4.1 BBIUTPHINICH (TIOTEPh) MOXKHO IOCTPOUTH

. O
JIEPEBO  PEIICHUIA

(puc. 4.1, 4.2).




OOo3HaueHusi — penieHue (penieHue NMPUHMMAET WIPOK); — ciydail (perieHue
MPUHUAMAETY» CIIy4ail); // — OTBEPTHYTOE pPEIICHHE.

[Iponienypa MpUHSTHS pPELICHUS 3aKIIOYACTCS] B BBIYMCICHHM IS KaXKIOW
BEpIIMHBI JepeBa (IMpH [ABIKEHUU CIIpaBa HAJIEBO) OKHUIAEMBIX JEHEKHBIX
OLIEHOK, OTOpachlBaHUM HEMEPCHEKTUBHBIX BETBEH M BBHIOOpPE BETBEH, KOTOPHIM

COOTBCTCTBYECT MAaKCMMAJIbHOC 3HAYCHHC OI[O

a; BnharonpuATHOe CoCToAHME
* 300 000
[eKkopaTtnsHaa I
1 - 150 000
KNCAMATIAKA
HebnaronpuaTHoe cocTosHue
a
* BnaronpuATHOE cocToAHMe
250 000
NleyebHaa 2 l -70000
CArARBTIARA HebnaronpuatHoe cocToaHue
as
BnaronpuaTHoe cocTosHue
* 100 000
bbiToBan 3
YIARNAIAQ |
- 10000

He6naronpusaTHoe cocTosnHWe

Pucynoxk 4.1. JlepeBo pelieHnii 6€3 JOMOJHUTEIBHOTO 00CIeIOBaHUSI PhIHKA

75
ar BnaronpusaTHoe cocToaHue
* 300 000
IIII
[eKkopatusHasn 1 | - 150 000
KOCMETUKA HebnaronpuatHoe coctoaHue
90
a
* BnaronpusaTHoe coctoaHue
250 000
JleyebHasn 7 | - 70000
90 KOCMETUKA HebnaronpuatHoe coctoaHue
as 45
BnaronpuaTHoe cocToaHue
i * 100 000
BbiToBas 3
XUmMmma |
- 10000

He6naroanﬂTHoe COCTOAHME

PucyHnok 4.2. I'ToroBoe JiepeBo perieHui

OmnpenenuM CpeTHUN 0KUTACMBIN BBIUTPHIII:
e s Bepmwael 1 OJI0; = 0,5 * 300 000 + 0,5 * (-150 000) =75 000 py0.;
e 11 Bepumvael 2 OJ10, = 0,5 * 250 000 + 0,5 * (-70 000) = 90 000 py6.;



o juts1 Bepmuabl 3 0103 = 0,5 * 100 000 + 0,5 * (-10 000) =45 000 pyo.;
BoiBoa. Hanbonee menecooOpa3Ho BeIOpaTh CTPATETHIO A, T.€. BBITYCKATh
Je4yeOHYI0 KOCMETHKY, a BETBH (CTpaTeru) a; M ag JepeBa PEUIeHUH MOXKHO
otopocuth. OJ1O Hamnyumiero pemenus pagaa 90 000 py6.
3ananue
Pemmte 3amauu, ucnonb3ys METOI IE€PEBA PELLICHUN.
Bapuanrl
Mosoioii  pocCHHCKMI  OM3HECMEH MPEAIoJIaraeT IMOCTPOUTh  HOYHYIO
JUCKOTEKY HEMOJANeKy OT yHuBepcuTera. [Io ogHOMY M3 JOIMYyCTHMBIX MPOEKTOB
NPEAIPUHUMATEND MOKET B JIHEBHOE BPEMS OTKPBITh B 3[JaHUN JTUCKOTEKH CTOJIOBYIO
JUIsl CTYIGHTOB. J[pyroii BapuaHT He CBSI3aH C JTHEBHBIM OOCITYy>KMBAaHUEM KJIMEHTOB.
[IpencraBnenHbie OM3HEC-TUIAHBI MMOKA3BIBAIOT, YTO IUIAH, CBS3aHHBIA CO CTOJIOBOM,
MOKeT mpuHecTH 10xo1a B 250 Teic. pyOseit. be3 oTKpbITHS CTONOBOM OM3HECMEH
MOXKeT 3apabotarh 175 Thic. pyOneit [lorepu B ciydae OTKpPBITUS TUCKOTEKH CO
CTOJIOBOM COCTaBAT 55 ThIC. pyoOned, a 6e3 crtomoBoit — 20 Teic. pyOei
Onpenenure HauOosnee d(PPEKTUBHYIO albTEpHATUBY HA OCHOBE CpeIHEH
CTOMMOCTHOM ILIECHHOCTH B KayeCTBE KpuUTepusa. BepoATHOCTh HACTYIUICHUSA
OnmaronpusTHOro coctosiHus paseH 0,5; Hebmaronpustaoro — 0,5.
Bapuant 2
Jupexrop nuies, o0ydyeHrne B KOTOPOM OCYIIECTBIISIETCS Ha IJIATHOW OCHOBE,
peliaeT, cleAyeT JIM paclupsATh 3aaHue juies Ha 250 mect, Ha 50 mMecT UM He
IPOBOJUTH CTPOUTENILHBIX paboT BooOIie. Ecnu HaceneHne HEOOMBIIOro ropona, B
KOTOPOM OpraHM30BaH IUIATHBINA JIMIIEH, OyleT pacTH, TO OoJblias PEeKOHCTPYKIHA
Moruia Obl puHeCTH MpUOBLIL 250 ThIC. pyOJiel B rojl, HE3HAUUTEIBHOE PaCcIIMpEHHe
y4eOHBIX TMOMENIeHU Morjio Obl mpuHOocuTh 90 Thic. pyOmeit mpuOsumm. Ecmm
HaceJleHHe ropojia yBEIMYMBAThCA HE OyleT, TO KPYIMHOE pacIIMpeHHue 00OMaeTcs
murero B 120 Teic. pyOneit yObiTKa, a Masioe — 45 Teic. pyosied. OgHako uHpopmarys
0 TOM, KaK Oy/leT M3MEHSThCS HaceJIeHue ropoja, oTtcyrcTByer. [locTtpoiite aepeBo
PELICHUI U ONIPEJIENTE JIyUIIYO aJIbTEPHATUBY.

Bapuanr 3



[Ipu KpymHOM aBTOMOOMJIBHOM MaraswHe IUIAHHPYETCS OTKPBITh MAacTEPCKYIO
0 TIPEANPOAAKHOMY O0OCTY>KHBAaHHIO U TAPAHTHIMHOMY PEMOHTY aBToMoOmIei. Eciu
PBIHOK OyJIeT OaronpusTHBIM, TO 0OJIbILAs MacTepcKasi mpuHeceT npuoObLIb B 60 ThIC.
pyoneit, a manenpkas — 30 Teic. pyoneit. [Ipu HeOmarompusaTHOM PBIHKE Mara3wH
notepser 65 Thic. pyOnel, eciu OyaeT OoTKpbiTa Oosbliuas macrepckast, U 30 ThIC.
pyOnelt — ecnu OTKpoeTcs MajieHbkas. He umest nomonHuTensHOM WHGpOpMaluy,
JTUPEKTOP OIICHUBAET BEPOSTHOCTH OnmarompusitHoro peiHka 0,6. IlocTpoiite mepeBo
pemieHnid U ompenenure: Kakyr0o MacTepcKyrO CIEQyeT OTKpBITh IPU Mara3uHe:
Oonplryio Wi ManeHbkyro? KakoBa okumaemasi JIEHEXHas OIEHKa HaMIydIlIero
pereHus?

Bapuanr 4

®dupma, NpOU3BOASAIIAS BBIUMCIUTENBHYIO TEXHHKY, IPOBEJIA aHAJIN3 PBIHKA
HOBOT'O BBICOKOIIPOM3BOAUTENBHOTO TEPCOHAILHOIO KoMmmbioTepa. Ecimu  Oyner
BBIMyIIIEHA KPYITHAS MAPTHSI KOMITBIOTEPOB, TO MPU OJaronpUsTHOM PhIHKE MPUObLIH
coctaBUT 250 ThIC. pyOMneil, a mpu HEONArONpHUITHBIX YCIOBUSX (UpMa IMOHECET
yObITKH B 185 ThIC. pyOseli HeGosblnas mapTusi TEXHUKH B ClIydae €€ YCIEIIHOM
peanuzaiuu npuHeceT Gupme 50 Toic. pyosneit nmpubsum u 10 ThIC. pyOel yObITKOB —
0pd  HEOJArompusiITHBIX  YCJIOBHUSX.  BO3MOXKHOCTH  OJAarompuaTHOro
HEeOJIaronpusITHOr0 MCX0A0B (UpMa OLIEHUBAET OJMHAKOBO. Vcrmomnb3yiite aepeBo
peleHuii, A TOro 4roObl MOMOYb (pUpME BBHIOpaTh MNPABUIBHYIO TEXHHKO-
DKOHOMHYECKYIO cTpareruro. KakoBa oxumaeMasi JIEHEKHAs OLEHKA HAWITYy4IIEro

pereHus?

Tema 13. Mopdonorndeckoe ONUCAHUE U MOJACITUPOBAHUE CHUCTEM U
nH(OPMAITMOHHBIX MPOIECCOB (6 YacoB)

3adanue. JIns  cBOero TpOEKTa  BBINOJHUTE (QYHKIMOHAJIBHOE W
MOP(HOIOrHYECKOe OMUCaHNE MOJICIIH.

Memoouxa evinonnenus

1. PazpaboTaiite pyHkinonanpHuyto mojens IDEFO



2. Pa3zpaboraiite nokymeHTtanuio kK ¢yHkinuonansHo momenmu IDEFO 3-x
YPOBHEBYIO

3. [IpeacraBbTe CTPYKTYpY MOJENH B BUE rpadoB.

Tema 14. OOBEKTHO-OPUEHTUPOBAHHBIM aHAIM3 U  MOJIETUPOBAHHE
WH(POPMAITMOHHBIX MTPOIECCOB (6 YacoB)

3aoanue. Pazpaboraiite Moen» HHPOPMAIIMOHHOTO TIpoiiecca

Wcnions3ys cTaHAapTHBIN S3bIK JJ1s1 HATMCAHUsI Mojieliel pa3paboTaiite

1 /Inarpammy BapruaHTOB UCIIOJIH30BAHUSI.

2. /Imarpamma KJaccos.

3. qnarpaMma aKTUBHOCTH JJIs BAPUAHTA UCIIOJIb30BAHUSI.

4. JlnarpaMma mocJie/IoBaTeIbHOCTE.

Memoouka evinonnenus.

3agaya 1. O3HaKOMHUTBCA C METOJOJOTHEN MOJICIIMPOBAHUS ACATEIHHOCTH
Ha OCHOBE s13b1ka UML.

3agaua 2. [Iloctpouth, wucnonb3dys Visual Paradigm, auarpamMmmbl
JESITEIIbHOCTH, JUIs pa300paHHbIX MPUMEpPOB 1 u 2.

3amaya 3. IloctpouTh [uarpamMmbl AESTENBHOCTH, HCHONB3Yys Visual
Paradigm, niis uHAMBUIyaIbHOTO 3a1aHUS.

Crucok MHAUBHUIyaJIbHBIX 33aJJaHUI PUBOAUTCA B TaOIUIIE:

z

CucreMsl

[Taccaxup OpoHUPYET ¥ OKyMHaeT OUJIET Ha PEcC

OmnpeneneHne cnucka CTyJAEHTOB 3aKPBIBLIIMX CECCHIO B CPOK M3 YKA3aHHOM IPYIIIBI

Briaua kaur B Ou0ImMoTeke

®opmupoBaHue YeKa JIsl OIIaThl 00bEKTa apT UCKYCCTBa

dopMupOBaHUE aHKETHI, IPOBEJICHIE AaHKETUPOBAHUS U 00paboTKa pe3yabTaToB

DopMHUpOBaHUE KypHAJa TPYIIIILI

[TewaTs doTorpaduii u GoTOCYyBEHUPOB

O©| O N| O & W N =

[Taccaxup IpUXOOUT HA PETUCTPALIMIO PEiica B a3pOIIOpT

[EEN
o

Yuer MY3bIKAJIbHBIX THCTPYMCHTOB, XpaHAIIUXCA HAa CKIJIAAC




4.2 KoHTpOJIbHBIE BONPOCHI
Tema 2. Cucmema. Cemanmuueckoe noae cucmemsl

1. Ilonsatue cucrembl. Cxema KOMIIOHEHTOB cHCTeMbl. OCHOBHBIE MPU3HAKU
CHUCTEM U COOTBETCTBYIOIINE UM CHCTEMHbBIE TPUHLIUIIBI.

2. Knaccel CHCTEMHBIX CTPYKTyp: CeTeBas, HepapXuyeckas, MaTpHuHasd,
MHOTOYpPOBHEBasi HMEpapXhyecKkas, CMELIaHHAas HWepapXxuyeckas, CTPyKTypa ¢
IIPOU3BOJIbHBIMU CBSI3sIMU. B3auMojiericTBre cucteMbl. BHEMIHSAS cpesla CUCTEMBL.

3. CoiictBa cucteMbl. CocTosiaue cucteMbl. [loBenenne cucreMpl. PaBHOBecHe
CHUCTEMBI. Y CTOMYMBOCTb CUCTEMBI. PazButue cucremel. BHelIHME U BHyTpEeHHUE
NPUYUHBI TIpeoOpa3oBaHusi CHUCTeMBI. JIBuxkeHue cuctembl. OrpaHuyeHUs
cucrtemsl. [Ipoueccol cucremMbl. OyHKIIUA CUCTEMBL.

4. [TonsaTue cucTeMbl B aHTUYHOU (prstocopuu v HayKe.

5. [onsTue cucremsl B punocoduu u Hayke HoBoro BpemeHu.

6. IlpuHIMOBI CHUCTEMHOM NPHUPOABI 3HAHUS B HEMELKOW KIIacCHYECKOU
dbunocodun, MapkcucTckout gprtocodpumu.

7. TloHSATHA CUCTEMBI B Pa3IUYHBIX OO0JACTAX KOHKPETHO-HAYYHOTO 3HAHUS
BTOpoil mojoBuHbl XIX Beka — Hadasa XX Beka (HEOKAaHTHAHTBO, XOJM3M,
TeITaIbT-TICUXO0JIOTUS, HEOMTO3UTUBU3M, TEKTOJIOTHS).

8. 3amaya crenuanau3upoBaHHbBIX Teopuid cucteM. CUCTEMHBIE TTapaOKCHI.

Tema 3 Knaccuguxayus cucmem

9. MatepuanbHbIe CUCTEMBI.

10. UneanpHbie (aOCTpakTHBIC) CHUCTEMBbI. ECTECTBEHHBIE U UCKYCCTBEHHBIE
cuctembl. [IocTOSIHHBIE U BpEMEHHBIE CUCTEMBI.

11. CratuuHble U JTUHAMUYHBIE CHUCTEMbI. 3aKPBIThIE U OTKPBITbIE CUCTEMBI.
AKTHBHBIC U TACCUBHBIEC CUCTEMBI.

12. Cucrembl ¢ ympaBieHueM W 0e3 ympaBiaeHUs. CHUCTEMBI 1O CTEIEHU
CIOKHOCTH Y  OpPraHW30BAaHHOCTU:  OOJbINHME, TPOCThIE, CJOXKHBIE U
opranu3anoHHbIe. [IpU3HAKK CIIOKHBIX CUCTEM.

13. llenenanpaBnennbie cucTemMbl. OpraHU3aIMOHHBIE CUCTEMBI.



Tema 4. Oowana meopusa cucmem

14. TTonsiTue OOIIEH TEOPUH CUCTEM.

15. 3agaun oOmiel Teopuu CUCTEM. DTallbl Pa3BUTUS HAYYHOTO aHAIM3a
cucteM. [Ipennockuiku NocTpoeHus: oOLIEH TEOPUU CUCTEM.

16. O6mas Teopus cucrem bepranandu.

17. Konmnenius oO1ieit TEOPUU CUCTEM.

18. OHTONOrMYEeCKUH M SIUCTEMOJOTHYECKUN TOJXOJbI B ONpEIeTICHUU

CHCTCM.

Tema 5. Cucmemnasn unscenepus

19. TlonsTHE CUCTEMHON WHKEHEPHH.

20. Teopernueckass ¥ METOAOJOTUYECKAs] OCHOBA CHCTEMHOW HWHKEHEPHH.
Pa3BuTHE CUCTEMHON MHKEHEPUU.

21. Tlonoxenust cucreMHod wuHxeHepun. Cucremorexnnka. CucremHas
unxxenepus B CCCP.

22. Ilman T'ODPJIO. ABTOMaTM3MpOBAaHHBIE CHCTEMBI  YIpaBICHUSA
npeanpustusmu  (ACVYII). Enunas cucteMa mHOpoOrpaMMHON JTOKYMEHTAILIUM)
(ECILL).

23. llIkona CUCTEMO-MBICIIENESITEIbBHOCTHON METOIOJIOTHH.

24. Onpenenenusi cucTeMHOM nH)eHepud. OCHOBaHUSI CHCTEMHOM MHKEHEPHHU.
Konuenmuu cucTeMHON HHKEHEPUU.

25. Ipunamuner cucremHoi umxkeHepuu mo JI. Xutumncy. Cunrte3. Xomau3m.
OpraHuiusm.

26. PazymHast 1OCTaTOYHOCTb.

27. IlpuHuunsl cucteMHOM uHx)eHepuu b. bosma.

Tema 6. Cucmemmnwtit nooxoo. Cucmemmnoie uccieoo6anus
28. [loHsaTHe cUCTEMHOTO 1MOX0/1a. OCHOBHBIE MPEUMYIIIECTBA CUCTEMHOTO

moaxoaa.



29. Ilpunmun cucremHoro mnoaxoga. LlemoctHocts. WepapxudHOCTb
ctpoenus. Ctpykrypuzanus. MHOKeCTBEHHOCTb. CUCTEMHOCTb.

30. Drarbl CUCTEMHOT0 MOAX0/1a. 3a/1Ja4l CUCTEMHOTO MOIX0/1a.

31. CpoiicTBa 00BEKTa KAK IIETOCTHON CHCTEMBI.

32. CucremHbld TOAXOA B TMOHUMAHWM TOBEICHUS CHUCTEMBL. Poib
CUCTEMHOTO TMOJXO0Ja B Pa3BUTHM HAYYHOIO, TEXHUYECKOTO M MPaKTUYECKU-
OpUEHTUPOBAHHOTO 3HaHUS. COBPEMEHHOE Pa3BUTHE CUCTEMHOTO MOAXO0/A.

33. OOBEKT CcHUCTeMHBIX uccienoBaHuii. OCHOBHBIE METOJOJOTHYECKHUE
0COOCHHOCTH CHUCTEMHBIX MCCIICIOBAHUA.

34. «Msarkas» cuctemMHas Meromoiorus.  «Kectkas» — cucTeMHas
METO/I0JIOT Ul

35. Crennduka CHCTEMHOTO UCCIICTOBAHMSI.

Tema 7. Cucmemnocmo. Mupo6o33peHueckuil acnekm cucmemHocmu

36. CucremHocTs. [lapaaurMel CHCTEMHOCTH.

37. OueBugHble U oO0sA3aTENIbHbIE TMPU3HAKKM CHUCTEMHOCTH. OIlEHKH
CHUCTEMHOCTH.

38. CucTeMHOCTb, MOHONOJM3M U (YHKIIMOHATBLHOCTh. CHCTEMHOCTH
TEXHUYECKUX CUCTEM.

39. CUCTEeMHOCTh U QJITOPUTMUYHOCTD.

40. VYpoBHU CHCTEMHOCTH WPAKTHUYECKON JIeATeIHHOCTH. MexaHu3anus,
ABTOMATHU3AIMS U KHOCPHETH3AIH.

41. ABTOMATMYECKME U AaBTOMAaTU3UPOBAaHHbIE CUCTEMbL. KOMIOHEHTHI
aBTOMAaTU3UpOBaHHbIX HH(opmanmoHHbIX cucteM (ANC). Kubepuernueckue

CHCTCMBEI.

Tema 8. Mooenu u moodenuposanue cucmem
74. Mopenb. AOCTpakTHas MOJEIb CHUCTEMBI TIPOW3BOJILHOW MPUPOIBI.

BXOJIHBIC W BBIXOJHBIC IMMapaMETPbl MOACIN CUCTEMBI.



43. MopenupoBanue. CrnocoObl  MOJEIMPOBAHHS:  TEOPETUUYECKHA U
AMITUPUYECKUH.

44, MatepualibHbIC U HJICTHHBIC MOJICIIH.

45. TlpenmeTHO-(U3NYECKOE U MTPEIMETHO-MAaTEMaTHIECKOE.

46. AGCTpakTHO-MaTEMAaTHYECKOE, 3HAKOBOE MOJIEIMPOBAHUE.

47. TloHsiTHE «YEPHBIN SAIIUK.

48. TToustre «OeIbIil AIHIK.

Tema 9. Ouenka cnosxcnvix cucmem. OcnosHvle MUNBL WIKATI USMEPEHUS

49. Drarpl OIICHUBAHUS CIOKHBIX CUCTEM.

50. IToustre mkanesl. Buasl mkait.

51. IlIxansl HOMUHAJIBHOTO U KJIACCU(PHUKAIMOHHOTO THIIA.

52. llkaJbl OCIEN0BATENILHOCTH U PaHTa.

53. llIkansr mopsaka. [1Ikaasl HHTEpBAJIOB.

54. llIxanel otHomeHui. [1Ikanbl pa3HOCTE.

55. AoGcomotHbie mkanel. Illkama ypoBHeW KkadyecTBa CHCTEM C
yIPaBJICHUEM.

56. O0paboTKa XapaKTepUCTHK, U3MEPEHHBIX B Pa3HbIX IIKaJIaX.

57. MCTOI[I)I ONCHUBAHUA: KOJIMYCCTBCHHBIC, KAUCCTBCHHEBIC.

Tema 10. Memoooniozus cucmemHoz0 aHaIu3a

58. IlonsaTHe cuCTEMHOro aHajin3a. Pa3BUTHE CUCTEMHOIO aHaan3a. 3agadu
CHCTEMHOI'0 aHaJIn3a.

59. [IpuHIMIBI cUCTEMHOTO aHau3a. [IpuHIun u3MepeHus.

60. [Ipunimn skBUGUHATBHOCTH.

61. [Ipunuun enuHcTBa. [IpUHIMI CBA3HOCTH.

62. [IpuHuun MoaysabHOTO noctpoeHus. [IpuHImn nepapxuu.

63. [lpuanun GyHKImoHABHOCTH. [IprHIMT pa3BUTHS.

64. IlpuHuun  HeHTpaIM3alMM U JeueHTpanu3anuu.  [IpuHmmn

HEOIPEIECIEHHOCTH.



65. CucTteMHBI MOAXOJ K pEHIeHHI0 MpoOieMHO cuTyanud. OCHOBHBIE
METO/Ibl CUCTEMHOI'O aHAJIHN3A.

66. Jexommo3umusi  cucteMbl. DyHKIMOHANbHASA  JEKOMITO3UIIUS.
JlekoMIio3uIusi 1O JKU3HEHHOMY IUKIYy. JlekoMmosumuss mo (U3NIecKoMy
nporeccy. JlekoMno3uuus mno mnoAcucTeMaM. JIeKOMIO3MIMS IO BXOAaM s
OpraHU3alMOHHBIX CUCTEM. [[eKOMITO3UIMS MO TUIIaM PECYpPCOB, MOTPEOISIEMBIX
CUCTEMOM. J[eKOMMO3UIUS IO KOHEUHBIM MPOAYKTaAM CUCTEMBI. JIEKOMIO3UIUS 110
NEATEIIBHOCTH.

67.9Tanbl 1 MOCIe10BaTEIbBHOCTh CHCTEMHOTO aHaJIN3a.

68. Amnanu3 cucrtembl. KoruutuBHbiii aHanu3. CTPyKTYpHBIA aHaIM3.
Mopdonoruueckuit  ananu3.  Anamm3  3ddextuBHoctu.  DopmHpoBaHUE
TpeOOBaHMIA.

69. Anroput™m pelieHus 3aJad CHUCTEMHOIO MCCIIEOBAaHUS KOHKPETHOM
pOOJIEMBI.

Tema 11. Anzopumm mooenuposanusi.

70. ITonsiTe NMpoOIEeMHON CUTYyAITUH.

71.Knaccudukanus meneit. MeToa mocTpoeHus JiepeBa Meei.

72. Kon /Iprom.

73. Meton PATTERN.

74. OueHka 1eneu.

75. CriocoObl TeHepaluu ajJbTePHATHB.

76. MeTo KOJUIEKTUBHOM TeHEpaIuy Uek.

77. MeTon cuieHapueB.

78. DKCIepTHBIE METOIBI.

79. Meton menuansl Kemenu.

80. Meton Jlenbdu.

81. Metonet QUEST u SEER.

82. MeTo 161 MOP(hOIOTHYECKOTO aHAIH3a.

83. dopmanuzanus 3a1a4H.

84. TunoBsie TPOOIEMBI HCCIICIOBAHUS.



85. MuTtepnonsius, 3KCTpanosius, IpOrHO3UPOBAHHUE.

86. JluneitHOCTh M HETUHEHMHOCTh. JIMCKPETHOCTP UM HEMPEPHIBHOCTb.
JleTepMUHUPOBAHHOCTD U CIIYYaUHOCTb.

87. IlnanupoBanue »skcrepuMeHTa. CTpaTernyeckoe ¢ TaKTHYECKOe

wianupoBanue. [IpoBepka monenu.

Tema 12. @yukyuonanpvHoe onucanue u MOOeIAUPOGAHUE CUCMEM U
ungopmayuonnwvix npoyeccos

88. TI'paduueckne cmocoObl (YHKIIMOHATHLHOTO OIMNUCAHUSI  CHCTEM.
®Oynkunonan 3¢pHEeKTUBHOCTH.

89. CnocoObl omucaHusi: aNrOPUTMUYECKH, AHATUTHYECKH, Tpaduyueckw,
TaOJIMYHO, TOCPEICTBOM BPEMEHHBIX auarpaMM (yHKIHMOHHUPOBAHMS, BEpOAIHHO
(cJI0BECHO).

90. I'paduueckune cnocoObl PYHKIMOHAIBHOTO OonucaHus cucrteM. [lepeBo
(GyHKIIUNA CHCTEMBI.

91. Crangapt dynkuuoHanbHoro wMozaenupoanus IDEF0. Onwucanue

CHHTAaKCHCa A3bIKa MOACIIMPOBAHUA.

Tema 13. Mopgonozuueckoe onucanue u mooeauposanue cucmem u
UHDOpMAYUOHHBIX NPOUECCO8

92. Onucanue cTpyKTypsl cuctemsl. [Ipu3nak Mopdonoruu.

93. AHanu3 31eMEHTHOTO COCTaBa.

94. NudopmarimoHHbIC FJI€MEHTHI.

95. O6paTtumbie 1 HEOOpaTUMBbIE TPE0Opa3oBaHus HHPOPMAITUH.

96. Bunb! cBsazeil. HanpapiieHHble U HEHANpaBJICHHbIC, CUIILHBIE U ClIa0bIe,
paBHOTMPABHBIE CBSI3U W CBSI3U yrpaBieHus. CBSI3U «POJ-BUI», «4acTh-1IEJI0E»,
«TPUYHHA-CIICICTBUEY.

97. KauecTBo cBsi3u. XapakTep OTHOIIEHUN MEXIY AJIEMEHTaAMU CTPYKTYPBHI.

98. OTHOMICHNS KOOPAUHAIINK U CyOOpIUHAIUH.

99. Metonb! onucanus cTpykTyp. CTpykTypHbIe cxembl. [ padbr.



Tema 14. O6veKmHoO-OpuUeHMUPOBAHHBLIL AHANAU3Z U MOOETUPOBCAHUE
UHPOPMAYUOHHBIX NPOUECCO8

100. VYuaudunupoBaHHBIA s3bIK BH3yalbHOrO MojaenupoBanus Unified
Modeling Language (UML).

101. CuHTakcuc U ceMaHTHKa OCHOBHBIX 00BEKTOB. Kiacchl.

102. lnarpaMMBbl KJ1acCoB.

103. JIluarpaMMbl UCTIOJIL30BAHUSI.

104. lnarpaMMbl OCIIE€T0BATEIbHOCTEH.

105. KoomnepatuBHbIE AUArPaMMBI.

106. InarpaMmsbl cocTosiHUM. JlMarpaMMBbl 1€SITEIbHOCTH.

107. lnarpaMMbl KOMITOHEHTOB.

108. ITaketsr UML.



4.3 Kputepum OlleHKH pe3yJ1bTaTOB Y4eOHO /1eATeJIbHOCTH CTYIeHTOB

OCHOBHBIMU CpEACTBAMHU JIMAarHOCTUKH YCBOCHHSI 3HAHUH, YMEHUU W
OBJIaJICHUS] HEOOXOAMMBIMHU HaBBIKAMHU 10 Y4€OHOM TUCIUIUINHE SBISIOTCA:

— (poHTaNBHBIA OMNpPOC Ha JEKIUOHHBIX 3aHATHIX, HANpaBieH Ha
CHUCTEMAaTH3allMI0 3HAaHUH CTYJIEHTOB, ONpEelieHHEe YPOBHS T'OTOBHOCTU
ayIUTOPUN K BOCIPHUSATHIO HOBOTO MaTepuaia, a Takke Ha (OpPMUPOBAHHUE Y
npernojiaBaTeniss NpeicTaBieHne 00 YCBOSGHHM CTYJEHTaMHU OCHOBOIIOJIAraroIIUX
HNOHATUN U (AKTOB U3ydyaeMoi yueOHOM TUCIUILINHEI,

— TpOBEpKa NPAKTHUYECKUX 3aJaHUM (PENpOAYKTUBHBIX, MPOIYKTHBHBIX,
TBOPYECKUX 3a/1aHUil), BHIIIOIHAEMBIX Ha JJAOOPATOPHBIX 3aHATHUSAX, IPEICTABISACT
co00i TUAarHOCTHKY CHUCTEMaTHYHOCTH MOJATOTOBKH CTYJIEHTOB K 3aHATHIM HU
YPOBHSI YCBOCHHSI UMM IPAKTUKO-OPUEHTUPOBAHHOTO COJIEP>KaHMsI IPOTPaAaMMHOTO
MaTtepuaia yaeOHOW TUCITUTIIIUHBI;

— TpYNIOBBIE U HHAWBUIYyaJbHbIE KOHCYJIbTAIMM CTYJIEHTOB, KOTOpHIE
npeIHa3HaYeHbl Ui JUArHOCTUKH YPOBHS OBJIQJCHHS 3HAHWSIMH, YMCHHSIMH U
HaBbIKaMH, YCTPaHEHHUSI BO3MOXKHBIX OIIHUOOK, MPOOEIOB B 3HAHUAX CTYACHTOB;

—  caMOCTOsITeNbHBIE  pabOThl  WCHONB3YIOTCS NI OMpEICIICHUs
WHANBUIYAIBHBIX OCOOEHHOCTEH, TeMIa MPOJBWKEHHUS CTYIACHTOB U YCBOCHUS
UMHU HEOOXOAUMBIX 3HAHUIA;

— KOMITBIOTEpHOE TECTHPOBAHHUE MO3BOJISIET OBICTPO MPOBECTH JUATHOCTHUKY
YCBOGHHUS CTYIACHTaMHM Y4YeOHOro marepuana Kak IO OTICJIbHBIM TeMaM H
pazzenaM yuyeOHON AUCHUIIINHBI, TaK U 10 Y4eOHOM TUCIUIUIMHE B LEJIOM;

— 3a4eT HCHOJB3YeTCS JJisl OCYIIECTBICHHS WTOTOBOM JTMAarHOCTUKU
YCBOGHHUS yYaIlUMUCA COJEPKaHUSl y4eOHOM AUCIMIIUHBI 32 Y4eOHBIM CEMECTp ¢
OIICHKOW, B COOTBETCTBMHM C KpPUTEPHSIMH OLIEHKH pe3yJbTaTOB ydueOHOMU
JESATEIIbHOCTH 00YJarOIIUXCS B YUPEKIACHHUSIX BBICIIEr0 00pa3oBaHMUs.

JUis BBIBICHUS M HCKIIOYEHHUS TPOOEIOB B 3HAHUSAX CTYACHTOB

PCKOMCHAYCTCA UCIIOJIL30BATh CICAYIOIMHUE CPEACTBA:



1) ¢poHTanbHBIA OMpOC Ha JIEKUMSX, JTaOOPAaTOPHBIX W CEMHUHAPCKHUX
3aHSTHSIX;

2) KpUTEepHAIbHO-OPUEHTUPOBAHHBIE TECTHI I KOHTPOJIS TEOPETUUECKUX
3HaHUU 10 CO3AaHMIO U 00paboTKe rpaduyueckoil uHGoOpHaLn;

3) BBINOJIHEHHE TECTOBBIX 3aJlaHUM C MPOW3BOJILHOM (QOpMOI oTBeTa s
KOHTPOJISI YMEHUS aHAJM3UPOBaTh M IPAMOTHO U3JiaraTh U (pOPMYJIMPOBATH CBOU
COO00OpakeHHsI U BHIBOJIBI B IaHHOM NMpeAMETHOM 001acTu;

4)  BbINOJHEHHWE  TBOPYECKUX  3a/JaHUl, KOTOpBIE  MPEANOJararT

IBPUCTUYECKYIO IEATEIbHOCTD U MOUCK He(hOPMATIbHBIX PEIICHUI.

4.4 Bonpochl K 3K3aMeHY

1. ITonsitue cucremul. Cxema KOMIIOHEHTOB CUCTEMbI. OCHOBHBIE MPU3HAKU
CHUCTEM U COOTBETCTBYIOIIME UM CUCTEMHBIE TPUHLIUIIBI.

2. Kiacchl CHCTEMHBIX CTPYKTYp: CETEBasi, MepapxXudyecKas, MaTphdiHasi,
MHOTOYPOBHEBAasl HEpPAPXUUECKAs, CMEIIAHHAs HWEepapXUuecKasi, CTPYKTypa C
MIPOU3BOJILHBIMU CBA3AMU. B3anmoiericTBue cucteMbl. BHENIHAS cpeia CUCTEMBI.

3. CsoiictBa cucrembl. Cocrtosgsuue cucrteMnl. IloBeneHue CHCTEMEL
PaBHOBecue cucTteMbl. Y CTOMYHMBOCTh CUCTEMBI. Pa3Butue cucrteMnl. BHemHue u
BHYTPCHHHE TIPUYMUHBI TPeoOpa3OBaHUS CHUCTEMBI. JIBIDKEHHE CHCTEMBI.
Orpannuenus cuctemsl. [Iporeccol cucteMbl. @yHKIIUU CUCTEMBI.

4. TlonaTue cucTeMbl B aHTUYHOU (prstocoPpuu v HayKe.

5. [Nonsitue cucremel B punocodun u Hayke HoBoro BpemeHu.

6. IIpuHIMOBI CHCTEMHON MPHUPOABI 3HAHMSA B HEMEUKOW KJIACCHUYECKOM
dbunocodun, MapkcucTckout punocodumu.

/. TIoHSATHSI CUCTEMBI B Pa3IMYHBIX O0JACTAX KOHKPETHO-HAYYHOTO 3HAHUS
BTOpoil mosoBuHbI XIX Beka — Hadasa XX Beka (HEOKAaHTHAHTBO, XOJH3M,
relTalIbT-TICUXOJIOTHS, HEOITO3UTUBU3M, TEKTOJIOTHS).

8. 3amava crienuaaTu3upOBaHHBIX TeopHid cucTeM. CHCTEMHBIC MTapaoKCHhl.

9. MarepuanbHbI€ CUCTEMBI.



10. Uneanbupie (aOCTpakTHBIC) CUCTEMBI. ECTECTBEHHBIE M MCKYCCTBEHHBIE
cuctembl. [IoCcTOSIHHBIE U BpEMEHHBIE CUCTEMBI.

11. CratuuHble U JUHAMUYHBIE CUCTEMBI. 3aKPBITHIE U OTKPBITHIE CUCTEMBI.
AKTHUBHbBIE U TACCUBHBIE CUCTEMBI.

12. Cuctemsl ¢ ymnpaBieHueM u 0e3 ympaBieHus. CUCTEMBbI MO CTENEHU
CIOKHOCTM W  OpPraHM30BAaHHOCTH:  OOJbIIME, TPOCThIE, CJIOXKHBIE U
opranu3anvoHHbIe. [IpU3HAKK CIIOXKHBIX CUCTEM.

13. IllenenanpaBnenHblie cuctemMbl. OpraHu3alMOHHbIE CUCTEMBI.

14. TlonsTue 001ICH TEOPUH CHCTEM.

15. 3agaun oOmiel Teopur CUCTEM. DTalbl Pa3BUTHS HAYYHOTO aHAIM3a
cucteM. [IpennoceuIku MoCTpoeHus O0IIeH TEOPUH CUCTEM.

16. O6mmas teopus cuctrem bepranandu.

17. KoHuenius o0111ei TEOPUU CUCTEM.

18. OHTOJIOTMYECKHN M SINHUCTEMOJIOTHYECKUN MOAXOAbl B ONpPEACICHUU
CUCTEM.

19. IloHsITHE CUCTEMHOMN UHKEHEPUHU.

20. Teopernyeckas ¥ METOJIOJIOTHYECKAsT OCHOBA CHUCTEMHON WH)XKCHEPUH.
Pa3BuTHE CUCTEMHON MHXKEHEPUM.

21. Tlonmoxxenust cucteMHOW wuHXeHepun. CucremorexHuka. CucTeMHas
unxxenepust B CCCP.

22. TIlman T'ODPJIO. ABTOMAaTH3UPOBAHHBIE CHUCTEMBI  YIPABICHUS
npeanpusituamu  (ACVYII). EnunHas cucteMa mHOpOrpaMMHON JTOKYMEHTALIUM
(ECILI).

23. llIkona cucTEMO-MBICIIEAEATEIHLHOCTHON METOIOJIOT .

24. Ormpenenenust CcUCTeMHOW wHXeHepud. (OCHOBAHUS CHCTEMHOM
nxenepun. KoHnenuuu cuCTeMHON HHKEHEPUH.

25. ITpunIunel cucteMHor nHxeHepuu 1o J[. Xutumacy. CuaTe3. X0oau3Mm.
Opranunusm.

26. PazymHas 10CTaTOYHOCTb.

27. Ilpuanmmnsl cucteMHoi nHxernepun b. boama.



28. Tlonstre cuctemuoro nmoaxoaa. OCHOBHBIE IPEUMYIIECTBA CHCTEMHOTO
MOAXO0/a.

29. [Ilpunmun cucremHoro mnonaxoaa. IlemoctHocTs. WepapxudHOCTh
ctpoenus. Ctpykrypuzanus. MHOKeCTBEHHOCTb. CUCTEMHOCTb.

30. Dranbl CUCTEMHOT0 MOAX0/1a. 3aJa4l CUCTEMHOTO MOIX0/1a.

31. CBoiicTBa 00BEKTA KaK [IEJIOCTHOM CUCTEMBI.

32. CucrtemHbli TOAXOJ B TIOHHMMAaHWHM TOBEICHUS CHUCTEMBI. Poub
CUCTEMHOTO TMOJXO0Ja B Pa3BUTHM HAYYHOIO, TEXHUYECKOTO M MPaKTUYECKU-
OpPUEHTUPOBAHHOTO 3HaHUSI. COBPEMEHHOE PA3BUTHUE CUCTEMHOIO MOXO0/1a.

33. OOBEKT cHUCTeMHBIX uccienoBanuii. OCHOBHBIC METOOJOTHUECKHE
0COOEHHOCTH CUCTEMHBIX MCCIIEI0BAHUN.

34. «Msarkas» cuctemMHas Meromoiorus.  «Kectkas» — cucTeMHas
METO/10JIOT Ul

35. Cnenuduka CHCTEMHOTO UCCJICIOBAHMUS.

36. CuctemHocTh. [lapagurMpl CHCTEMHOCTH.

37. OueBuaHble W 00s3aTENIbHBIC TMPU3HAKK CHUCTEMHOCTU. OIlEHKHU
CHUCTEMHOCTH.

38. CucreMHOCTb, MOHOMOJM3M U (YHKIUOHATBLHOCTh. CHCTEMHOCTH
TEXHUYECKUX CUCTEM.

39. CUCTEeMHOCTh U QITOPUTMHUYHOCTb.

40. YpOoBHU CHCTEMHOCTH NPAKTUUECKOW JeATeIbHOCTH. MexaHuzaius,
ABTOMATHU3AIMS U KHOCPHETH3AIH.

41. ABTOMATHYECKHME M AaBTOMATU3UPOBAHHbIE CHUCTEMbl. KOMIIOHEHTBI
aBTOMaTU3UpOBaHHbIX HH(opmanmoHHbIXx cucteM (ANC). Kubepuernueckue
CHUCTEMBI.

74. Mopenb. AOCTpakTHasT MOJIeNIb CHUCTEMbI MPOU3BOJILHOW MPUPOIBI.
BxojHbie 1 BBIXO/IHBIE MTApAMETPhl MOACIN CUCTEMBI.

43. MopnenupoBanre. CrnocoObl MOJIETUPOBAHUS: TEOPETUUYECKUN |
AMITUPUYECKUM.

44. MatepualibHbIE€ U UI€ATbHBIE MOJIEIIH.



45. TlpeameTHO-(U3HUECKOE U MTPEAMETHO-MATEMAaTHIECKOE.

46. AGcTpakTHO-MaTeMaTHUECKOE, 3HAKOBOE MOICITMPOBAHNE.

47. TloHsiTHE «YEPHBIN SAIIUK.

48. TTousarrue «OebIil AUKY.

49, Dramnpl OLIEHUBAHUS CIIOKHBIX CUCTEM.

50. ITousaTtre mkanesl. Buasl mkain.

51. IlIxansl HOMUHAJIBHOTO U KJIACCU(PUKAITMOHHOTO THIIA.

52. llIxansl mociie10BaTeIbHOCTH M PaHra.

53. lIkans! nopsaka. [lIkansl uHTEpBAIOB.

54. llIxanel otHoweHui. [1Ikanbl pa3HOCTEM.

55. AoOcomotHbie mikanbl. Illkama ypoBHeM KkadyecTBa CHUCTEM C
yIPaBJICHUEM.

56. O0paboTKa XapaKTepUCTHK, U3MEPEHHBIX B Pa3HBIX IIKaJIaX.

57. MeTo/ibl OLIEHUBaHUS: KOJIMYECTBEHHbIE, KAU€CTBEHHBIE.

58. IlonsTHE cCUCTEMHOTO aHanMM3a. Pa3BUTHE CUCTEMHOTO aHalM3a. 3aaadu
CHUCTEMHOTI'0 aHaJIn3a.

59. ITpunIMTIIBI cUcTeMHOTO aHanu3a. [[puHIUT n3MepeHus.

60. [IpuHIMI 35KBUGHUHATIBHOCTH.

61. [Ipunuun eguucTBa. [IpUHITUTT CBSI3HOCTH.

62. [Tpunan MomynbHOTO ocTpoeHus. [IpuHiun uepapxuu.

63. [IpuHimn GyHKIMOHANBHOCTH. [IpuHIIUIT pa3BUTHSI.

64. Ilpunnwn  UeHTpanW3aud W JeleHTpanmmu3anuu.  [Ipunimn
HEOIPEIECIIEHHOCTH.

65. CucteMHBI TOAXOJ K pPEIICHHI0 MpoOsieMHON cuTyanuu. OCHOBHBIE
METOJIbl CACTEMHOTO aHaJIH3a.

66. Jlexommno3unusi  cucteMbl. DyHKIMOHAIbHAsA  JEKOMITO3UIIUS.
JIeKOMITO3UIIUST 110 JKU3HEHHOMY IUKITy. JlekoMrmosumuss mo (U3HUIECKOMY
nporeccy. Jlekommo3suiusa 1o moacucTeMam. JIeKOMMO3WIMs IO BXOAaM IS

OpraHU3alMOHHBIX CUCTEM. [[eKOMITO3UIMS MO TUIIAaM PECypCOB, MOTPEOIIEMBIX



CUCTEMOU. J[eKOMMO3UIIMS O KOHEYHBIM MPOJYKTaM CUCTEMBI. JIeKOMIO3UIMA 1O
JEATEIIbHOCTH.

67.2Tambl 1 ocaeA0BaTeIbHOCTh CUCTEMHOI'O aHAJIU3A.

68. Amnanu3 cuctembl. KoruutuBnbiii aHanu3. CTPyKTYpHBIA aHaIH3.
Mopdonornueckuit  ananmu3.  Ananu3  dddextuBHoctd.  DopmHpoBaHUE
TpeOOBaHUM.

69. Anroput™m pemieHus 3adad CHUCTEMHOTO HCCIICOBAHUS KOHKPETHOU
poOJIeMBl.

70. ITonsiTne npoOIEeMHON CUTYaIUH.

71.Knaccudukarus nieneit. Metoa mocTpoeHus iepeBa Iesei.

72. Kon JIprom.

73. Meton PATTERN.

74. OreHka enen.

75. CriocoObl reHepanuu alnbTepHATUB.

76. MeTop KOJUICKTUBHOM I'eHEepaIiy UCH.

77. Metop cuieHapueB.

78. DKCIIepTHBIC METO/IBI.

79. Metox meauansl KemeHnu.

80. Meton Jlenbdu.

81. Meroast QUEST u SEER.

82. MeTo 161 MOP(OIOTrMYECKOTO aHAIH3a.

83. ®opmanm3anus 3a1a4qu.

84. TunoBsie POOIEMBI HCCIICTOBAHUS.

85. aTepnonsiys, SKCTPanoJIsus, MPOTHO3UPOBAHNE.

86. JluHEeWHOCTh W HEIMHEHWHOCTh. JIMCKPETHOCTh W HENPEPHIBHOCTD.
JleTepMUHUPOBAHHOCTD U CIIYYaWHOCTb.

87. [IlnanupoBanue »dKkcrepuMeHTa. CTpaTernyecKoe W TaKTHYECKOE
anupoBanue. [IpoBepka Moaemnu.

88. TI'paduueckme crmocoObl (YHKIMOHATBLHOTO OIMCAHHUS  CHCTEM.

OynkimoHan 3QPEeKTUBHOCTH.



89. CrnocobObl omMcaHusA: aJTOPUTMUYECKH, AHATUTHYECKH, Tpaduyeckw,
TaOJIMYHO, TMOCPEICTBOM BPEMEHHBIX auarpaMMm (yHKIHOHHUPOBAHMS, BEpOAIBHO
(cJI0BECHO).

90. I'paduueckue crnocobsl (PyHKIMOHAIBHOTO ONUCaHUs cucteM. JlepeBo
(GYHKITUN CUCTEMBI.

91. Crangapt dynkuuonanpbHoro wMozaenupoanus IDEF0. Onwucanue
CHUHTAKCHCa SI3bIKa MOJICIIUPOBAHMS.

92. Onucanue CTpyKTyphl cucTeMbl. [Ipu3znak Mmopdonoruu.

93. AHanu3 3JIeMEHTHOTO COCTaBa.

94. NudopmarimoHHbIC FJIEMEHTHI.

95. O6parumblie U HeoOpaTUMBbIE TPe0Opa30BaHU HHPOPMALIHIH.

96. Buasl cBsazeil. HampaBieHHble 1 HeHanpaBlIeHHbIE, CUJIbHBIC U ClIa0bIe,
PaBHOIIPABHBIE CBSI3U UM CBSI3U ylpaBieHUs. CBSI3U «pOJ-BUA», «UacTb-LIETIOE»,
TPUYHHA-CIICICTBUEY.

97. KauecTBo cBsi3u. XapakTep OTHOIICHUN MEXKIY AIE€MEHTaMU CTPYKTYPBHI.

98. OTHo1IEHNs KOOPAUHALIMKI U CYOOpIUHAIIMY.

99. MeTtonb! onvcanus cTpykTyp. CTpykTypHBbIE cXeMbl. [ padbr.

100. VYuudummpoBaHHbli #A3BIK BHU3yalbHOTO MojenupoBanus Unified
Modeling Language (UML).

101. CunTakcuc 1 ceMaHTHKa OCHOBHBIX 00beKTOB. Kiacchl.

102. lnarpaMMbl KJIaccoB.

103. InarpaMMbI UCTIOJIb30BaHMUSI.

104. lmarpaMMbl TIOCTIE0BATEIIBHOCTEH.

105. KoomnepaTuBHble 1UarpaMMel.

106. InarpaMmsbl cocTosiHUMN. JlmarpaMMBbl 1€SITEIIEHOCTH.

107. AnarpaMMbl KOMIIOHEHTOB.

108. [Taketsr UML.

5 BCHOMOTI'ATEJIbHBIN PA3IEJI

9.1 YueOnasi nporpamma



COAEPXKXAHUE YYEBHOT'O MATEPUAJIA

Tema 1. Mecmo u ponv meopuu cucmem ¢ cucmeme HAy4HvIX 3HAHUTL

MecTto U poiib TEOpUHM CHUCTEM B CHCTEME HAay4yHbIX 3HaHui. OO6nactu
IPUMEHEHUsT METOJOB CHCTEMHOro aHaiu3a. MecTo Kypca B CHUCTEME
cnenuanbHocTel, cnenuanuzamui. Llenn w  3amaum  gucuurumHbel.  O030p
JUTEPATYPHI.

Tema 2. Cucmema. Cemanmuueckoe noe cucmemsl

[lonarue cucrembl. CxeMa KOMIIOHEHTOB CHUCTEMbl. (OCHOBHBIE IPU3HAKU
CUCTEM M COOTBETCTBYIOIIME MM CHUCTEMHBIC MPUHLHUINBL. Kilacchl CHCTEMHBIX
CTPYKTYp: CE€TeBasi, uepapXxuuecKas, MaTpHU4Hasi, MHOTOYPOBHEBAsl HEpAPXUUECKas,
CMEIIIAaHHAs  HMEpapXWYecKas, CTPYKTypa C  M[POU3BOJBHBIMU  CBSA3SIMH.
BzaumopericTteue cuctembl. BHELIHSS Cpesla CUCTEMBL.

CBoiictBa cuctemnl. Cocrosaue cucteMnl. [loBenenne cucremnl. PaBHOBecue
CHUCTEMBI. Y CTOMYMBOCTh CUCTEMBI. Pa3Butue cucreMbl. BHElIHME ¥ BHYTPEHHUE
OPUYMHBI  TpeoOpa3oBaHusi CcUCTeMBl. JIBuxkeHue cucrembl. OrpaHuyeHus
cucremsl. [Ipoueccol cucrembl. OyHKIIUA CUCTEMBI.

Pa3zButue cucTtemMHbIX TIpencTtaBicHUM. lloHsATHE CUCTEMBI B AHTUYHOMN
dbunocodpuu u Hayke. [lonstue cucremsl B punocobuu u Hayke HoBoro BpemeHu.
[IpyHIMIBI CUCTEMHOM MPUPOILI 3HAHUSI B HEMEIIKOM Kiiaccudyeckoi (rtocodun,
MapkcucTtcko  ¢unocopuu. I[loHSITHS cHUCTEMBI B  Pa3IUYHBIX  00JIACTSIX
KOHKPETHO-HAYYHOI'0 3HAaHWS BTOpOM mosoBHHBI XIX Beka — Hadanma XX BeEka
(HEOKaHTHAHTBO, XOJIM3M, TeIITaIbT-TICUXO0JIOTUS, HEOIIO3UTUBU3M, TEKTOJIOTHSA).
3ajaya CrenualIn3upoOBaHHbBIX TeOpui cucTteM. CHCTEMHBIE TapaJOKCHI.

Tema 3 Knaccugpukauus cucmem

Matepuanbhble cuctemsl. MeanbHbie (aOCTpakTHbIE) cucTeMbl. EcTecTBeHHbIE
U UCKYCCTBEHHbIE cUCTeMbl. [locTOsiHHBIE U BpeMeHHbIe cucTeMbl. CTaTUYHbIE U
JUHAMUYHBIE CUCTEMbI. 3aKPBIThIE U OTKPBITHIE CUCTEMbI. AKTUBHBIE U MTaCCUBHbBIE
cucteMbl. CucTembl ¢ ynpaBieHUeM U 0e3 ymnpaiieHus. CHcTeMbl MO CTENEHHU
CIOXHOCTM W  OPraHU30BAaHHOCTH:  OOJbIlIME, TPOCThIC, CIOXHBIE U
opraHu3andoHHble. [Ipu3Haku crnoxxHbIX cucteM. lleneHanpaBieHHbIE CUCTEMBI.
OpraHu3aliMOHHbIE CUCTEMBI.

Tema 4. Oowana meopus cucmem
[TonsTre o6mIe# Teopuu cUCTEM. 3anaud OOIIeld TEOPUM CUCTEM. DTarlbl
pPa3BUTUSI HAYYHOTO aHaju3a cucTeM. [Ipenmnochuiku MocTpoeHus: oOIel Teopuu



cucteM. Obmas Teopus cucteM bepramandu. Konmnenmus o01ieit Teopun cCucTeM.
OHTOJIOTHYECKHI ¥ SMMUCTEMOJOTUIECKUAN TTOAXOAbI B ONIPEICTICHUN CUCTEM.

Tema 5. Cucmemnasn unscenepus

[loHATHE CUCTEMHON MHXKEHEPUU. TeopeTHUeCcKast 1 METOAOJIOTHYECKAsT OCHOBA
cucTeMHOM wuHXeHepun. PaszButme cucremHon uHxeHepun. [lomoxenus
cucteMHO nHxeHepun. CucreMorexuuka. Cucremuas uaxxernepus B CCCP. [lian
['OOPJIO. ABTOMaTM3MpPOBAHHBIE CHUCTEMBI  YIPABJICHHUS  MNPEIINPUATUIMU
(ACVYIID). Egunas cucrema mnporpammHoi nokymentauum» (ECII). I[koma
CHUCTEMO-MBICIIEAEATEIbBHOCTHOW METOI0JIOT M.

OnpeneneHuss CUCTEMHON HHKeHEepuU. OCHOBAHHUS CHCTEMHOW WHXEHEPHH.
KoHuenuuy CcUCTEMHOM HWH)KEHEpUHM. [IpMHIMIBI CUCTEMHONW WHXXEHEPUHU IO
J. Xutuuncy. Cunre3. XomausMm. OpraHviusm. AJanTUBHAs ONTUMH3ALIMSL.
[locrennenHoe yMeHbIIEHME HHTponuH. PasymHas pocratoyHOCTh. IIpuMHIMIBI
cucTeMHOU nHxeHepuu b. bosma.

Meronpl  cucteMHOM HMHXKeHepuu. lIpenmer CUCTEMHOW  HMH)KEHEPUH.
Crapmaptel B oOjacTu cuCTeMHOW wuHxeHepu. OQuIManbHble CTaHIApTHI B
o0nacTu CUCTEMHON MHKeHepuH. DakTHUeCKHe CTaHAapThl B 00JIACTH CHUCTEMHON
umkeHepuu. CrucreMHasi WHXKEHEepHUs MPOILECCOB pa3pabOTKU MH(POPMAIIMOHHBIX
CHCTEM U MPOLIECCOB.

Tema 6. Cucmemmnuwiiit nooxoo. Cucmemnusie uccied06anus

[Tonarue cucremHoro mnonaxoaa. OCHOBHBIE MPEUMYIIECTBA CHCTEMHOTO
noaxona. Ilpumamun cucremHoro mnoaxoxa. llemoctHocTs. HMepapxuuHocTh
ctpoeHusi.  Crpykrypu3auusi. MHOXeCTBEHHOCTh.  CHCTEMHOCTb.  OTarbl
CHUCTEMHOTO TMOAXOJa. 3aJadd CHCTeMHOro mnojmxona. CBOMCTBA 0O0BEKTa Kak
ETOCTHOM cucTteMbl. CHUCTEMHBIM MOJXOJ B NMOHMMAHUU IOBEICHUS CHUCTEMBI.
Ponb cucremHoro nojaxoaa B pa3BUTHM HAYYHOI'O, TEXHUYECKOTO U MPAKTUYECKU-
OpPUEHTUPOBAHHOIO 3HaHUSI. COBPEMEHHOE PA3BUTHUE CUCTEMHOIO MOXO0/1a.

OOBEKT CHUCTEeMHBIX HuccienoBaHuil. (OCHOBHBIE  METOIOJIOTHUECKHE
OCOOEHHOCTH CHCTEMHBIX HCCJEeIOBaHUNA. «MsTKas» CHUCTEMHAas METOIOJIOTHS.
«Kectkas» cuctemnas merononorus. Crienuduka CHCTEMHOTO UCCIICTOBAHMS.

Tema 7. Cucmemnocmov. Mupoeo33penueckuii acnekm cucmemHocmu
Cuctemuoctb. [lapamurmel cucteMHocTu. OdeBHIHBIE M 00s3aTENIbHBIC
IPU3HAKU CUCTEMHOCTU. OLEHKH CHCTeMHOCTH. CHCTEMHOCTb, MOHOIIOJIU3M H
(¢yHKuMOHANBHOCTh. CHCTEMHOCTh TEXHMUYECKHX cucteM. CHCTEMHOCTh H



QITOPUTMUYHOCTh.  YPOBHM  CUCTEMHOCTH  MPAKTUYECKOW  JIESTEIBHOCTH.
Mexanuzanusi, aBTOMaTH3aIMs 1 KHOEpHETU3AIHSL.

ABTOMaTH4YeCKHME UM  aBTOMAaTU3UPOBAaHHbBIE  CHUCTEMBL.  KOMIIOHEHTHI
aBTOMaTU3UpOBaHHBIX HH(popMannoHHbIX cucteM (AUC). Kubepneruueckue
CUCTEMBI.

Tema 8. Mooenu u modenuposanue cucmem

Monenb. AGCTpakTHas MOJI€dIb CUCTEMBI TPOU3BOIBLHON pUpOibl. BxomHbie n
BBIXOJIHBIE ITAPAMETPBI MOJEIN CUCTEMBI.

MonenupoBanue. CriocoObl MOIEIUPOBAHUS: TEOPETUUECKUNA U SMIUPUYECKUH.
MarepuanbHable U HICAIBHBIE MOJEIIN.

[IpenmetHo-pu3uueckoe U MNpPeAMETHO-MaTeMaTU4yeckoe,  aOCTpaKTHO-
MaTeMaTHYeCcKoe, 3HaKOBOE MojenupoBaHue. [loHATHE «UepHBIN SIIUK», «OENblii
SIIIHAKY.

Knaccudukanus moaeneit. [Iporecc monenupoBanus.

Tema 9. Ouyenxa croxcuvix cucmem. OCHOBHbIE MUNDBL WIKATI U3MEPECHUA

Oramnbl OUEHUBaHUS CIOXHBIX cHucTeM. lloHsTue mikanel. Buael mikan.
[Ixamnel HOMHHAJIBHOI'O 51 KJIaCCU(PUKAITMOHHOTO THUIIA. [IIxamel
nocienoBarenbHocTd U panra. lllkansr nopsaka. Ilxaner maTEpBanos. Ilkamns
otHomeHu#. [llkaner paznocteit. AGcomoTHbIe Kbl [1lkama ypoBHel kauecTBa
CUCTEM C YIIPABIICHUEM.

O0paboTka XapaKTEepUCTHK, U3MEPEHHBIX B Pa3HBIX IIKaJIaX.

Metoabl OLICHUBaHKS: KOJMYECTBEHHBIE, KAYECTBEHHBIE.

Tema 10. Memooonozus cucmemHozo ananusa

IlonsTne cucTteMHOro aHammsa. Pa3BuTHE CHCTEMHOI'O aHalM3a. 3agadd
CHUCTEMHOTO aHaJIu3a.

IIpyHmMner  cucremHoro asanusa. IlpuHmun wsmepenwud. IIpuHnun
skBU(uHanbHOCTU. [lpuHmmn enuuctBa. Ilpunnun cBsasHoctu. [IpunHnMn
MOAYJIBHOTO TocTpoeHus. [lpuanun wmepapxuu. [IpuHnun ¢GyHKIIMOHATHHOCTH.
[Ipuanun pazsutus. [lpuHIUN neHTpamus3auuu M aeueHTpanusauuu. [IpuHuun
HEOIPEIECIEHHOCTH.

CuctemMHBI TIOAXOA K PEIICHUIO TpoOseMHoN curyaruu. OCHOBHBIC
METOJbl CUCTEMHOro aHaim3a. Jlekomnosuiusa cucrembl. OyHKIHOHAIbHAS
JEKOMITO3ULKS. JIeKOMIO3UIMs 10 >KU3HEHHOMY UHKITy. JlexkoMmo3umus 1o
dbuszngeckomy mporieccy. Jlekommosuius mo moacucremMam. J[eKoMmo3uius 1o
BXOJlaM ISl OPTraHU3AalMOHHBIX CHUCTEM. JI€KOMMIO3MIMSA MO THUIIAM PECYpPCOB,
MOTPEOIISIEMBIX CUCTEMOU. J[EKOMITO3UIMSI MO0 KOHEYHBIM MPOAYKTAM CHUCTEMBI.
JIeKOMIO3uLMs 110 JIeSITEIbHOCTH.



OTansl U NOCIEA0BATEIHbHOCTh CHCTEMHOTO aHAIN3A.

Anamu3  cuctembl. KornutuBHbIM — aHanmu3. CTPyKTypHBIA — aHAIH3.
Mopdonornueckuii  aHanmu3.  AnHamu3  3¢dexktuBHocTH.  DopMupoBaHHE
TpeOOBaHMIA.

AJrOpUTM pemieHHus 3aJad  CHUCTEMHOIO HCCIEIOBaHUS KOHKPETHOU
poOJIEMBI.

Tema 11. Anzopumm moodenuposanusi.

[lonsiTe mpobnemuoit cutryaumnu. Krnaccudukanus meneil. Meron
noctpoenus aepesa neneid. Kox Ipton. Meton PATTERN. Ouenka uenei.

CriocoObl TeHepaIuu aiabTepHaTUB. MeTo | KOJIJIEKTUBHOU TeHEepalluU UACH.
Merton cuenapueB. OkcnepTHble MmeToabl. Merton Menuansl Kemenu. Meton
Henpdu. Metoast QUEST u SEER. MeToib1 MOp(hOI0THYECKOTO aHaTN3a.

dopmanuzanus 3aJ1a4yu. Tunossie po0OJIeMBI VICCJIEIOBAHHUSI.
HNuTtepnionsanus, DKCTpPAIoIALHNS, IIPOrHO3UPOBAHUE. JIunenHOCTH 51
HEJIMHEUHOCTb. JIMCKPETHOCTh U HENPEPBIBHOCTH. J[eTepMHHMPOBAHHOCTH U
ciaydaitHocTh. IlmanupoBanue skcnepumeHTa. CTpaTerMuyeckoe M TaKTUYECKOE
mianupoBanue. [IpoBepka Mmogenmu.

Tema 12. @yukyuonanvHoe onucanue u MOOEIAUPOBAHUE CUCHEM U
UHDOPMAYUOHHBIX RPOUECCO8

['padmyeckue crnocodsl GyHKIMOHATBLHOTO onucanus cucteM. OyHKunoHan
spdexktuBHoCcTH. CrnocoObl  ONMMCaHMS:  ANTOPUTMUYECKH, AHATUTHYECKH,
rpaduuecku, TabJINYHO, OCPEACTBOM BPEMEHHBIX auarpamm
(GyHKIIMOHUpOBaHMs,  BepOanbHO  (cioBecHO).  ['paduueckue  crnocoObl
¢yHKIIMOHambHOTO omnucaHusi cucrteM. JlepeBo QyHkumii cucrtembl. Crangapt
dbynkuuonaasHoro  moaenupoBanust IDEF0.Omucanune cuHTakcmca — s3bIKa
MOJIETTUPOBAHUSI.

Tema 13. Mopgonozuueckoe onucanue u mooeauposanue cucmem u
UHPOPMAYUOHHBIX NPOUECCO8

Onucanve CTPYKTypel cuctembl. [lpusnak mopdosorun. AHamU3
JIEeMEHTHOTO  cocTaBa. MHbopmanumoHnHble  anmeMmeHThl.  OOparumbie U
HeoOpaTuMble TipeoOpazoBanus uHpopmarmu. Bunbl cBsazeit. Hampasnennsie u
HEHaIpaBJICHHbIC, CHJIbHBIC U CJIa0ble, PABHOTPABHBIC CBSI3HM U CBSI3U YIPABICHUS.
CBsi3u  «pOJ-BHUIl», «UaCTb-IIETIOE», «IIPUYUHA-CIEACTBUEY». KauecTBO CBs3W.
Xapaktep OTHOILIEHUN MEXIY dJeMEHTaMU CTPYKTYphl. OTHOIIEHUS! KOOPIMHAIIUN
u cyoopaunanuu. Metoapl onucanus CTpykTyp. CTpykTypHbIe cxembl. ['padsbi.



Tema 14. O6vexkmHo-OpUECHMUPOBAHHBII AHANU3Z U MOOETUPOBAHUE
UHPOPMAUUOHHBIX RPOUECCOE

YHubunupoBaHHelil 36K BU3yaiabHoro moaenupoBanus Unified Modeling
Language (UML). CuHTakcMC ¥ CEMaHTHKa OCHOBHBIX OOBEKTOB. Kiacchl.
JlnarpamMmsbl KJIACCOB. Jlnarpammsbl UCIIOJIB30BAHUS. Jlnarpammsl
nocienosarenpbHocTerd. KoomnepartnBHele auarpaMmel. /(narpaMMbl  COCTOSIHHUM.
Jwnarpammsl gesrenpHOCTH. [lnarpammel KOMIoHEeHTOB. [lakeTsr UML.



5.2 Y4eOHO-MeTOqMYEeCKAsA KAPTa Y4eOHO# M CUMIJIMHbI

KomnyectBo -
ayJUTOPHBIX 4aCOB | Q =
Hassanue pasjena, TeMbl o o o S §
~ = 0 o T =
s | 2x| 5w Exl 28| 2 E
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Tema 1. MecTo 1 posib TEOPUU CUCTEM B 2
CHUCTEME Hay4YHbIX 3HaHUI
Tema 2. Cucrema. CeMaHTHYECKOE TT10JIC 2 4 6
CHCTEMBI
Tema 3 Knaccudukanus cuctem 2 2 2
Tewma 4. OGmas Teopusi CUCTEM 2 | 4
Tema 5. CuctemHast HUHKEHEPUS 2 | 2 2 2 6 | 3anaun
Tex.3ana
HUC
Tema 6. Cuctemusniii moaxon. CHCTEeMHBIE 2 2 6
VICCIIETIOBAHUS
Tema 7. Cuctemuocts. MupoBo3penyeckuii | 2 | 2
aCIIEKT CUCTEMHOCTH
Tema 8. MopennpoBaHue cCucTeMm 2 2 2
Tema 9. OneHKa CI0KHBIX CHCTEM. 2 2 4 6 | 3anaum
OCHOBHBIC THIIBI IIKAJT U3MEPECHUS
Tema 10. MeTom010rus CHCTEMHOTO 2 2 2
aHanm3a
Tema 11. Anroputm MoaeaupoBaHus 2
Tema 12. ®yHKUIMOHATBHOE ONUCAHUE U 2
MOJICITUPOBaHUE CUCTEM U
WH()OPMAITMOHHBIX MTPOIIECCOB
Tema 13. Mopdosoruueckoe onucanue u 2 6 | Ipoekr
MOJICTUPOBaHUE CUCTEM U
WH()OPMAITMOHHBIX MTPOIIECCOB
Tema 14. OObEKTHO-OpUEHTUPOBAHHBIN 12 6 | Ipoekr
aHaJIu3 U MOJICJIUPOBAHUE
WH()OPMAITMOHHBIX MTPOIIECCOB
Bcero 20| 22 | 26 | 18 | 24
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