Nel «OIIMCAHUE CTPOEHUA W ®YHKIIUMOHHUPOBAHUSA
CUCTEM»

Leab padoThl: MOTYyYNUTh MPAKTUUECKUE HABBIKU B BBIJCIICHUA KOMIIOHEHTOB
CHUCTEMBI, OIMHUCAaHUE CBOMCTB M CTPYKTYpbl CHCTEMBI, €€ B3aWMOJEWUCTBUE CO
cpenoil, QyHKIMOHUPOBAHUS CUCTEMbI BO BPEMEHH U YIPABIECHUE CUCTEMOI.

CamocTrosiTesibHAasi padoTa: U3y4eHUE OCHOBHBIX MOHSATHUN TEOPUU CUCTEM H
CHUCTEMHOT'0 aHaJIN3a, 3aKOHOMEPHOCTEH U (YYHKITMOHUPOBAHUSI CHCTEM.

Iopsinok BHINOJIHEHHS PAadOTHI:

1. BeiObop 3amanums. BeiOpate cucremy, Ha TpuMepe KOTOpou Oyner
BBITIOJHATHCS MpakTudeckas padora Nel, No2, No3.

[IpumepoM cHCTEMBI MOMKET CIYXKUTb JI00asi TEXHHYECKas CHUcTeMa
(aBTOMOOMIIb, KOMITBEIOTEP W T.J.) WM OpraHu3aius, npeanpustue (oudmuoTexa,
3aBOJI, Mara3uH PeCTOpaH u T.1.).

2. [TocTpoeHne nepapxuu cOCTaBa CHCTEMBI.

Breigenute He MeHee 5 MOACHCTEM B HCCIEAYeMOH CHCTeMe, yKa3aTh HX
B3aMMOCBSI3b, B COCTaBE IOJICHCTEM, BBIJCIUTH 00JIEE€ MEJTKHUE DJIEMEHThI W
MOJICHCTEMBL.

3. Onucarb CyIIHOCTHBIE CBOMCTBA CUCTEMBI.

Omnucarh CYIIHOCTHOE CBOWCTBO CHCTEMBI M €r0 BHEUIHHE TPOSBICHHS.
Omnpenenutp, IBISETCS U TaHHAs CUCTeMa dMepKeTHOW. OOOCHOBATh OTBET.

4. Oncanue CTPYKTYpPhl CUCTEMBI U €€ B3aUMOJICHCTBHE C OKPY>KEHUEM.

VYkazaTh 00BEKTHI OKpYyKaroIen cpeapl (He MeHee Tpex). COCTaBUTh CXeMy
B3aMMOJICUCTBUSI KOMIIOHEHTOB CHCTEMBI, a TaKXK€ CXEMy B3aWMOJCHCTBHUS CO
cpenoii. OnucaTh BHYTPEHHHUE U BHEIITHUE CBSI3U.

5. Omnmcanue QyHKITMOHUPOBAHUS CHCTEMBI B POCTPAHCTBE COCTOSTHUSI.

Breigenuts xapaktepuctuku (TIapaMeTpbl) cucTeMsbl. [lapaMerpsl MOTYT OBITH
CTPYNIHUPOBaHBl MO  TUOaM:  (U3WYECKHe  XapaKTepUCTHKU  (pa3mep,
MECTOIIOJIO)KEHHE, IIBET, MaTepuan W T.JO.), TEXHHUUECKHE XapaKTEPUCTUKH,
IKOHOMUYECKHE TIOKA3aTeNN U T.1I.

W3 MHOXecTBa TapaMeTpOB BBIJCIHTh TE€, KOTOPHIE XapaKTePU3YIOT
noBefieHUEe ((PYHKIIMOHUPOBAHKWE) CHUCTEMBI, T.€. KOTOPBIE HW3MEHSIOTCS BO
BpeMeHu. OnucaTh pa3IudHbIe COCTOSHUS. [|aHHBIC BHECTH B TAOIHITY.

6. OnucaHue yrnpaBJIeHUS! CUCTEMOM.

Omnpenenuth OCHOBHYIO 1I€Jb CHCTEMBI. Ecnu cucTema SIBISIETCS HEKUBBIM

00BEKTOM, 11€JTh, KaK MPABHIIO, OTIPEIENISICTCS MOJIb30BaTEIIeM.



Onpenenuth, KTO (Y4TO) M KAaK YHOPaBIsSET CHUCTEMOM, C TMOMOIIbIO KaKHUX
YIOPABJISIIONIUX BO3JACUCTBUN OCYIIECTBISIETCS YNPAaBIICHUE, UCIIOJIb3YETCs JI B

yIpaBiIeHUN 00paTHas CBSA3b U €CJIH UCIIOJIb3YETCs, TO KaKUM 00pazoMm.

7. CocTaBjiEHHUE OTYETA.

Otuet oopmiiseTcss B COOTBETCTBUU C IPUMEPOM, IPUBEACHHBIM HIDKE.

IIpumep BbInoJIHeHUs1 padoThl Nel.
1. Cucrema — 'OCTHUHHALIA.
2. Vepapxus cocTaBa CUCTEMBbI

IFOCTUHHIA
Ynpasiaenue | O0ciy:K. rocrei CHa0:xeHue MapkeTuHr Tex.o0cuay:K.
Anvmunuctpa | [lepconan Ob6ecneuyeHune Pexnama: razersl, TexHuuecku
uus TOCTUHUIIBL: MaTepHuanbHO- JKypHaJIbl, UHTEPHET. | IEPCOHA:
TOCTUHMIIBI TOPHUYHBIE, TEXHUYECKUMHU Caiit ¢ ANEKTPUKH.
aIMUHHUCTPATOPBl, | CPEACTBAMMU: CPENCTBA | BOSMOXKHOCTBIO CaHTEXHUKH
oXpaHa U1 yOOPKU HOMEPOB, OpOHMPOBaHUS U T.J.
OaHHBIC HOMEPOB,
MPUHA]JIEKHOCTH, BO3MO>XHOCTh

MeOenb U T.I.

npocMoTpa OpoHU U
T.JI.

3. CyILIHOCTHBIE CBOMCTBA CUCTEMBI
CymnoctHoe cBoiicTBo 'TOCTMHUILIBI — BpemeHHO€E npOoKMBaHUE TOCTEM.

SIBneHue — koM(OPTHOE pa3MelIeHUE TOCTOsUIbLEB, O0OECIIeueHHE CepBuUca, B

COOTBCTCTBHMU C KJIACCOM HOMCEpa (KOJ’II/I‘-IGCTBOM 3BC3] T'OCTHMHHMIBI B I_IGJIOM).

I[&HHO@ CBOMCTBO SIBJISIETCS OMCPPKCTHBIM T.C., HMU OJHH HW3 KOMIIOHCHTOB

CHCTEMBI HE MOKET 00€CIIEUUTh €T0 MO OTACIIbHOCTH.

4. CTpyKTypa CUCTEMBI U €€ B3aUMOJACIHCTBUE C OKPYKEHUEM.

BHemnss cpena
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5. Onucanue PyHKIMOHUPOBAHUS CUCTEMBI B POCTPAHCTBE COCTOSIHUSI.

- (usnyeckue XapaKTEPUCTHUKHU:
TPEXATAXKHOE 37aHUE,

YEIIOBEK;

- OKOHOMMYCCKHC: CXKECroaHas 4ucTasd HpI/I6bIJIB —

roctuHuiia 4 3Be3Mbl,

B r. Coun,

C BO3MOXHOCTb OJHOBpeMEeHHOro pasmenieus 100

1,5 munnmnona pyOneH,

BO3MOXHOCTh TpyJoycTpoicTBa st 20 4enoBek, co cpeaHum okiagom 20 T.

pyOneit;
IMapamerp 1 cocrosinue 2 cocTosiHUE 3 cocTosiHue
(ce30H OTMYCKOB, | (MeKCe30HbE, (kan.pemMoOHT)
100 % wnomepoB |50%  HOMepoB
3aHATHI) 3aHATHI)
Bo3MoxHOCTB B cinydae | CBobGoHOE Her
pa3MenieHus rocten OpOHUPOBAHMS pa3MenieHme
[TpuObLIb MakcumanbHas Cpennsis nm | Her
HU3Kast
CroumocTth MakcumainbHas, B | Cpenguss Her

ITPOXKUBAHUA B HOMCpaAx

COOTBCTCTBHH C
KJIaCCOM HOMCPaA

Bo3MoxHOCTB
TPYAOYCTPOMCTBA
HaceJeHUs

Jla, B KauecTBe
00CITy>KUBAIOIIETO
nepcoHasia

Jla, B KadecTBe
00CITy>KABAIOIIETO
nepcoHaa

Jla, B kKauecTBe
CTPOUTEIIBHO-
MOHTaKHBIX

Opuray

6. OnucaHue yrnpaBJIeHUS! CUCTEMO.
[lenp  QyHKIMOHUPOBAHUS
pa3MelIeHHsI MOCTOSIIBIEB, OOeCTIeueHNe MPUOBLITN BIIaEIbIIaM TOCTHHUIIBI.

cucTeMbl — oOecriedeHue KoM(OPTHOTO
VYmpaBiieHne CHCTEMO — yIpaBlIeHHWE OCYIIECTBISIETCS aIMUHHCTpAIUEH

TOCTHHHUIIBI B COOTBETCTBUHU C HOPMAaTUBHO-IIPABOBOM 0a30ii PO.

Ne2 «ITIOCTPOEHME ®OPMAJIbBHOM MOJIEJIA CACTEMBI»

Leab padoThl: NOJYYUTh MPAKTUUYECKHE HABBIKK B (DOPMUPOBAHUM OA30BBIX
MoOJieJIel CUCTEMBbI («YEpHOTO SIIUKa», COCTaBa, CTPYKTYPbl) U ONMUCAHUE MX Ha
(dbopMasbHOM $I3bIKA.

CamocrosiTeibHasi padora: W3yyeHUE MOHATUS MOJENH, KiaccUpuUKaIms
MOJIeNIeH, I3bIKOB ONMCAHUs MOJIeNiel, 0a30BBIX MOJEIIEH CHUCTEMBI.

IHopsinok BbINOJIHEeHNS PA0OTHI:

1. BeiOop cuctembl: cucTeMa BEIOpaHHAS B TIEPBOU MTPaKTUUECKON paboTe.

2. Tloctpoenne GopMaIbHON MOJETH «YEPHOTO SIHKa». BBecTH MHOXECTBO
MIEPEMEHHBIX, OMMCHIBAIOIINX BXOISALIME 3JIEMEHThI, CATHAJIBI U T.J., © MHOXECTBO
MIEPEMEHHBIX OMUCHIBAIOIINX BBIXOAHBIE JJIEMEHTHI, CATHAJIBI U T.J.



3. Iloctpoenue hopManbHOU MOJIENN COCTaBA.

4. Tloctpoenue GpopmManbHOI MOJENN CTPYKTYPHI.

5. OhopMHUTH OTUET B COOTBETCTBHH C TPUMEPOM, ITPUBEACHHBIM HIKE.
IIpumep BbInoJIHeHUsI pad0THI Ne2.

1. Cuctema — TOCTHUHUILIA.

2. ®opmasibHasi MOJIENb KYEPHOTO SIIIMKAY.

Bxonsmue mapameTpsl

BponupoBanue HoMepoOB _L
_>

HopwmaruBHo-1ipaBoBast
0a3a

Boixo/iHbIE TapaMeTphI

[Monyuenue npubbLIN

A 4

A 4

['ocTunuiia

KomdopT mocerureneit

A 4
A 4

ObecrnieueHne MaTepraIbHO-
TE€XHUYECKUMU CPEACTBAMU

Bxonsmyie mapameTpsl:

- X; — OpOHHMPOBaHNE HOMEPOB;

- X, — HOPMaTUBHO-TIpaBoOBas 0a3a;

- X3 — oOecreueHrne MaTepruaTbHO-TEXHUYECKUMHU CPEICTBAMU;

Brixonnsie napaMeTpsbl:

- y1 — MOJYYCHHE TPUOBLIH;

- Yo — KOM(OPT MOCETUTEIEH.

MHOX€eCTBO TIEPEMEHHBIX OIMMCHIBAIONNX (DYHKIIMOHUPOBAHUE CHUCTEMBI
7={z\}:

- Z| — 3aIMlOJIHEHOCTh HOMEPOB TTOCETUTEISIMH;

- Z, — YPOBEHb (KOJIUYECTBO 3BE3/1) TOCTUHUIIBI;

- Z3 — MaTepUATILHO-TEXHUYECKAass OCHAIIICHHOCTh HOMEPOB.

3aBUCHMOCTD MEXK/Ty BXOJHBIMH M BBIXOHBIMHU TTapaMETPaMH:

x1=H(21); 2=1(x3); =1(x2); 22=M(x3); y1=H(21); y1i=1(z2); y.=1(23)

3. ®opmanbHasi MOJIEITb COCTAaBA.

BBomuM MHOXECTBO TOJCHCTEM M DJEMEHTOB CHCTEMBI, IMEpEUYHCIIsIEeM
DJIEMEHTHI 3TOTO MHOXKECTBAa. B JaHHOE MHOXXECTBO BKIIIOYAEM IOJICHCTEMBI
pa3HOro YpOBHS, B TOM 4YHCJI€ W CHUCTeMy B IienoM. l[lpu dopmupoBaHum
MHOKECTBAa HCIOJb3yeM HEpPapXUI0 COCTaBa, IMOCTPOCHHYIO B MPaKTUYECKOU
pabote Nel.

['ocTunMIa Kak cuctema S={s;} COAECPKUT B ceOC MHOXKECTBO IMOJICUCTEM §;,
I7le S| — YIpaBlIeHUE TOCTUHUIIBI, S; — MOJCUCTEMA OOCTY)KUBAaHUS TOCTEH; S3 —
cHaO)KeHUE TOCTHHHMIIBI; S4 — TEXHUYECKOE 00CTYKUBAHNE TOCTHHHIIBI.



OmnucelBaeM MOJENL COCTaBa, MCIONB3Ys OTHOIIEHHWE arperanud R*€SxS
(OHO yCTaHaABIWBAETCS MEXAY IMOJICUCTEMaMHM, OJIHA U3 KOTOPBIX BKJIIOYACT B
KaueCTBE COCTAaBHOW YaCTH JIPYTYIO).

Jlia roctuaunsl So R*® Sy, Sy R*® S5, Sg R* S3, S R* S,.

4. ®opmanbHasi MOJIETb CTPYKTYPHI.

BBoanm MHOKeCTBO 00BEKTOB OKPYIKAFOIICH CPEIhI:

- Vi — rocTH (IIOCTOSIBIIHI);

- Vo — 3aKOHOJATeNbCTBO PD;

- V3 — TOCYyAapCTBEHHbIC CTPYKTYphI (HAJIOroBas, MoXapHas, CAaHUTapHas U
T.I.

OnuilieM B3aMMOJICHCTBHUE MOJICUCTEM (3JIEMEHTOB CUCTEMBI) IPYT C APYyroM
U C O0BEKTAMH OKPYKAIOIIEH CPEIbI.

dopMmanbHas MOAEIb CTPYKTYPhI MOYKHO 3aIKCaTh CISAYIOMNUM 00pa3oM:

ViR'S; — rocru, Omaromapss OT3bIBAM U KPHUTHKE, MOTYT BIHATH Ha
YIPaBJICHUE TOCTUHUIIBI,

ViR'S, — rocru, Omaromapss OT3bIBAM W KPHUTHKE, MOTYT BIHATH Ha
o0cITy>)KMBaHUE B HOMEPAX TOCTUHHIIBI;

ViR'S; — rocru, Omaromapsi OT3bIBAM W KPUTHKE, MOTYT BJIHSTH Ha
CHa0KeHUE TOCTHHHIIEL;

ViR'S, — rocru, Onaromapsi OT3bIBAM W KPUTHKE, MOTYT BJIMATH Ha
TEXHUYECKOE 00CTY)KUBAHUE TOCTHHHMIIBI;

V,R'S; — 3akonomatenpHast 0a3a MOXKET BIMATH Ha aIMUHHCTPAILIHIO
TOCTHHHUIIBI;

V3R'S; — rocymapcTBeHHBIE CTPYKTYyphl MOTYT OKa3blBaTh BIIMSHHE Ha
aJIMHHUCTPAIIMIO TOCTUHUIIBI,

V3RS, — rocymapcTBeHHBIE CTPYKTYpBl MOIYT BIHSTH Ha CEPBHC B
TOCTHHUIIE;

Ne3

«METOJ MOP®OJIOI'MYECKOI'O AHAJIU3A»
Leap padoTbl: MOTYYUTh MPAKTUYECKUE HABBIKKU B (HOPMHPOBAHUHU:
BapHAHTOB CUCTEM METOJA0M MOP(HOIOTHYECKOTO aHAIN3A.
CamocrosiTesibHas padoTa: u3y4eHne MeTo1a MOp(OIOrMYECKOT0 aHaIn3A.
ITopsaok BeINOTHEHUsI padOThI:
1. Mopdonoruueckuii anaius.
1.1.Be160p 00beKTa (CHCTEMBI).



1.2.Bb1GepuTe NPOEKTUPYEMYIO CUCTEMY, OMUIIUTE MPOOJIIEMHYIO CUTYAIHUIO,
onpenenauTe TpeOoBaHUS K IPOSKTUPYEMOM CUCTEME U KPUTEPHUH OLIEHKH KauecTBa
BapHAHTOB.

1.3.CocraBnenre MOPQOTOTHISCKON TAOHIIBI.

Breigenure cyniecTBEHHbIE NpPU3HAKU cUCTeMBbl (4-5), T.e. MapaMeTpsl
BJIMSIONINE Ha pelieHre mpobiemMHou cutyauuu. [Ipeanoxure aabTepHATUBHBIC
BApUAHTHI JIJISl KAKJIOTO MpHU3HAKa (BapUaHThI MOTYT ObITh KOMOMHUPOBAHHBIMH).
PesynbTaTel opopmuTte B Bujie Mopdoaoruueckoi Tadbmuisl (Tadauma 3.1).

Tabmura 3.1
IpuzHaku AJIbTEepHATHBHBIC BAPDHAHTBI
1 2 3
Al | CnenuanbHoe CoBpeMeHHOE VYcrapesuiee
o0opy0oBaHUE
A2 | Kommiektyronme | OTe4ecTBEHHBIX 3apyOeKHbIX
MIPOU3BOAUTENIEN IIPOU3BOAUTENIEN
A3 | IIpuem 3aka3oB IIyHKTHI ITpuEMa ATEHTBI
(MHAMBUAYATIBHBIN
TOJIXO0/)
A4 | Kmaccudukammst | Onwit 6osiee 3-x netr | OnwiT Menee 3-x | bes omnbita
CHELMAINCTOB JeT
AS | YcioBus Tpyna | Y AOBIETBOPUTENBHBIEC | XOPOIINE OTanyHbIe

KonnuecTBo penieHuii Mo JaHHOH Tabiuie paBHO: 2x2x2x3x3=72 BapuaHTa.

1.4.Mopdonorudeckuii CHHTES.

OcymiecTBute Cunres BapUAHTOB nyTeM MOCJIEA0BATEIBLHOTO
KOMOMHHMPOBAHMS TMPHU3HAKOB: CHauajda KOMOMHHPYIOTCS JBa MpU3HAKA, 3aTeM
OCTaBIIIHMECS MOCJe OTOpaChIBAaHUSI KOMOMHAIINN KOMOMHUPYIOTCS co Cremyronmum
npusHakoM u T.A. [lpu otOpaceiBaHMM XyAIIMX KOMOMHALMNA y4YWUTHIBAMTE
TpeOOBAHUS U KPUTEPUHU.

PesynbTaThl npeacTaBbTe B BUAE TaOUIHI (Ta0m. 3.2).

Tabmura 3.2
Bapuantel | IIpusnak | | Ilpusnak 2 | [Ipusnak 3 | Ilpusnak 4 | IlpusHak 5
Bapuanr 1
Bapuanr 2
Bapuanr 3

[Tpumep Mopdosoruueckoro cuuTe3a (GuabTpanus NoJyIeHHBIX PEIISHUH ):
Al+A2

CrneunanbHoe Komnekryromue

obopynoBaHue A2l A22

All




| A2 HET | HET

Al+A2+A3

[Ipuem 3aka3oB Al+A2
Al1+A21 Al1+A22

A3l HET HET
A32

Al+A2+A3+A4
Kpanudukanus A1+A2+A3
CICIIUAJINCTOB Al11+A21+A32 A11+A22+A32
A41
A42 HET
A43 HET HET

Al+A2+A3+A4+AS
YcaoBus Al+A2+A3+A4
Tpyzaa AT1+A21+A32+A41 | A11+A21+A32+A41 | A11+A22+A32+A41
AS1 HET HET
AS52 HET HET
AS53 HET HET

ITosryyaem 3 pe3yJbTHPYIOIIUX BAPHAHTA:

1. A11+A21+A32+A41+A52 — HEOOXOOUMO COBPEMEHHOE O0OpY/IOBaHHE
OTEUECTBEHHOI'O MPOU3BOJUTENSA, AareHThl, paboTalue C WHIUBUAYATbHBIM
MOJIXOJJOM K 3aKa34yhKy, C ONBITOM pabOTBl Oojiee Tpex JeT, g uX paboThl
HEOOXOMMO CO3AaTh XOPOIIUe YCIOBHS TPY/a.

2. A11+A21+A32+A41+A53 — HeoO0X0IMMO COBpeMEHHOE O0OpyAOBaHUE
OTEUYECTBEHHBIX NPOU3BOAMTENEH, areHThl, padoTarolMe C WHIUBUAYaJIbHBIM
HOJIXOJOM K 3aKa3yMKy, C OIBITOM paboThl Oosiee Tpex JeT, Uil UX padoThl
HEOOXO0MMO CO37aTh OTJIMYHBIC YCIOBHS TPYIa.

3. A11+A22+A32+A41+A51 — HeoOXoauMO COBpPEMEHHOE O0OpYyIOBaHHUE
3apyOeKHBIX IPOU3BOJIUTENEH, areHThl, paloTalIIue C HWHIUBUAYaJIbHBIM
MOJIXOJJOM K 3aKa34yhKy, C ONBITOM pabOTBl Oojiee Tpex JeT, g uxX paboThl
HEOOXOMMBI yI0BJIETBOPUTEIBHBIE YCIOBUS TPYAA.

2. BpiOop onTUMansHOTO BapuaHTa Mo 0000IIEHHBIM KPUTEPHUSIM,

2.1.1ns BeIOOpa ONTHMAILHOTO BapWaHTa W3 MHOXXECTBA MEPCIEKTUBHBIX
BapUAHTOB, C(HOPMUPOBAHHBIX HA TPEIBIAYIIEM IIare, HEOOXOIUMO BBIIBUHYTh
YacTHBIE KpUTEpHUH BbIOOpa (He meHee 5), OneHnuTe BeC KaxJa0ro KPUTEPHS Tak,
9TOOBI O0IIIasi CyMMa BECOB BCEX KpUTepueB ObLTa paBHa 1.

2.2.JlaiiTe SKCHEPTHYIO OLIEHKY KaXJO0r0 BapUaHTa MO KaXJAOMY YaCTHOMY
KPUTEPHUIO B BHJI€ KAYECTBEHHBIX OLICHOK: OMJIUYHO, OYeHb XOPOUWLO, XOPOULo,
Y00871emeopumenbHo, NocpeocmeenHo, Heyodosremeopumenvro. llepeBenure
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KaueCTBEHHbIE OLIEHKH B KOJUYECTBEHHBIE NP MCIOIb30BaHUU IKaibl oT 0 g0 1.
Paccunraiite st KaXkAoro W3 BapUAHTOB 3HAYEHUS KaXIOro W3 S5-TU
WHTETPAITbHBIX KPUTEPUEB, TPUBEICHHBIX HUXKE.

2.3.A00umusnas ceepmka YacmHvlX Kpumepueg — 3HAUYCHHE UHTETPaIbHOTO
KpUTEpHS OINpEAeNIeTCS KaKk CyMMa 3HAUYE€HWW YaCTHBIX KPUTEPHUEB, TOJICICHHAS
Ha KOJIMYECTBO YACTHBIX KpUTEpHeB. B ciyuae, ecnu 4acTHBIE KPUTEPUU HMEIOT
pa3IMyHyI0 BaXHOCTH (Bec), TO BMeCTO (POpMyJibl cpenHeapupMeTUIecKoro s
onpeaeaeHus 3HAYEHUS WUHTErPaJIbHOTO KpUTEpUs UCIIOJIb3YIOT
CPEIHEB3BEIICHHOE apU(PMETHUYECKOE.

2.4 Mynvmunauxamusnas ceepmia 4acmuwix kpumepues. [1pu ncnonb30BaHUN
JTAHHOTO KpUTEpHs HEe TpeOyeTCss HOpMUPOBKA YaCTHBIX KpUTepueB. Eciu yacTHbIC
KpUTEPUN WMEIOT OJWHAKOBBIA BEC, 3HAYCHUE WHTETPATBLHOTO KPUTEPUS
ompenensercs no Gopmyse cpeaHereoMeTpuiaeckoro. Ecim ke 4acTHbIe KpUTepun
UMEIOT  Pa3JIMYHYyI0  BaXXHOCTb, TO  OMNpPENENSIETCS  CPEAHEB3BEIICHHOE
reomerpuyeckoe. Kak M B ciydyae aJJUTUBHOM, CBEPTKM CyMMa BECOBBIX
K03(pdULIMEHTOB AOJIKHA OBITH paBHa 1.

2.5.Memoo uodeanvuou mouku. Ilpexe Bcero, HEOOXOAUMO 3a]1aTh UICAUTHHYIO
TOYKY X, T €. O0BEKT C HAUTYUIITUMHU 3HAYCHUSIMU TI0 BCEM Kputepusim. Jjist aToro
10 KaXJIOMY M3 YaCTHBIX KPHTEPUEB (j, HEOOXOIAMMO ONpENENIUTh HaWIydllee
3Ha4YeHue qgi(Xo)

Kak mpaswuiio, q;(X,) = max;q;(x;)

3HaUYCHWE WHTETPATBLHOTO KpUTEpHsi JUIsi OOBEKTa X;- 3aJaeTcs Kak
B3BCIIECHHAS CyMMa PACCTOSIHUM MEXAY HUM M HUJICAUIBHOM TOYKOW JM MO BCEM
YaCTHBIM KpHUTepusM. Haummydmum siBisieTcss 0OBEKT, UMEIONINN MHUHUMAIHHOE
3HAUYE€HHUE KPUTEPUS.

Ecnu oneHku OOBEKTOB MO YaCTHBIM KPUTEPUAM IMOJTYYEHbI B MOPSIKOBOU
(paHroBoOif) IIKaje W3MEPEHUN, TO PACCTOSIHUE MEXAY TOYKaMH X, H X
onpenensercs no Gopmyie:

Ln,

glx)= Z‘. (1-r, |

CymecTByIOT W pa3indHble MOAW(DUKAMK METONa WICANbHOW Teukdu. B
YaCTHOCTH, PACCTOSIHHS IO Ka)XXIOMY M3 YaCTHBIX KPHUTEPHEB HE CYMMHPYIOTCS, a
HAXONIUTCS MaKCHMajJbHOE OTKJIOHeHHe. Hawrydmmm cyutaercss OOBEKT, Y
KOTOPOTO MaKCMMaJIbHOE OTKJIOHEHHEe MUHHMaJbHO. [Ipu penrenun 3agad BeIOOpa
3TOT KPHUTEPUI TMO3BOJISIET «OTOPAKOBHIBATHY) AIbTEPHATUBBI C OOJBIIMMU
OTKJIOHEHHSIMU T10 OTJEITbHBIM KPUTECPHSIM.

2.6. Tlo KaxAOMYy KpUTEPHIO ONpENeNUTe HAWIYYIIUA  BapHaHT.
Pe3ynbTarel npencraBbTe B BUae Tabauisl (Tadm. 3.3).



Tabmura 3.3

Kpurepuu
(Beca)

Bapuantsl

Haunayuimii pesyabrar

Xi

X, X3

1

2

3

4

5

2.5. Ilpumep BbIOOpA 11O KPUTEPHUSIM:

3amanmuM BecoBble KOY(POUIIMEHTH 3HAYMMOCTUA KaKI0TO u3 KputepueB (K)

OyHKIUOHAIBHOCTH = 0,3

otbopa:

I. VuukansHocTh = 0,4
2.

3. Croumocts = 0,15
4, Pexmama =0,1

5. H3BectHoCTh = 0,05

[IpoBenemM mATH SKCHEPTHBIX OLEHOK MO 3TUM KpUTEpHUsIM MJisi BbIOOpa

ONTUMAJILHOTO PE3yJIbTUPYIOIIETO BApUAHTA.

O1eHKH 110 YaCTHBIM KPUTEPHUSIM:
1) Otnmuuso (0) = 1,0
2) Ouensb xopomio (0x) = 0,75
3) Xopormio (x) =0,625
4) VY noaerBoputenasHo (y) =0,5
5) Ilocpencrenno (m) = 0,25

6) HeynosnerBopurenbHo (H)= 0

1. MakcuMyM CyMMBI B3BEeILICHHBIX OLICHOK:
— n
F = Yi-iwiFi(x;) » max, € X

Kpurepuu (Beca) BapuaHnrtsl
X4 X5 X3
K; (0,4) 0X X ()¢
K, (0,3) y 0Xx 0
K; (0,15) y 0 X
K, (0,1) X 0x X
K5 (0,05) 0 y X
Pemenue
1 0,4*0,75=0,3 0,4*0,625=0,25 0,4*0,75=0,3
2 0,3*0,5=0,15 0,3*0,75=0,225 0,3* 1=0,3
3 0,15*%0,5=0,075 0,15*1=0,15 0,15*%0,625=0,09375
4 0,1*0,625=0,0625 0,1*0,75=0,075 0,1*0,625=0,0625




5 0,05*1=0,05 0,05*0,5=0,025 | 0,05*0,625=0,03125
Hroro 0,6375 0,725 0,7875
MakcruMyM CyMMBbI B3BEIIEHHBIX OlIEHOK paBeH 0,7875 (BapuanTt X3)

2. MUHUMYM CyMMBbI OTKJIOHEHHUH OT «M/1eAJbHON TOUYKMW»:

n
F = Z w;(F, — Fi(x;)) » min € X
- Xj

=1

Kpurepuu (Beca) BapuaHTtbl
Xi X5 X3

K; (0.4) 0X X [0):¢

K, (0,3) y 0x 0

K3 (0,15) y 0 X

K, (0,1) X 0x X

K5 (0,05) 0 y X

Pemenue

1 0,4*(1-0,75) =0,1 0,4*(1-0,625)=0,15 0,4*(1-0,75)=0,1
2 0,3*(1-0,5)=0,15 0,3*(1-0,75)=0,075 0,3*(1-1)=0
3 0,15*(1-0,5)=0,075 0,15*(1-1)=0 0,15%(1-0,625)=0,05625
4 0,1 *(1-0,625)=0,0375 | 0,1*(1-0,75)=0,025 | 0,1*(1-0,625)=0, 0375
5 0,05*(1-1)=0 0,05*(1-0,5)=0,025 | 0,05*(1-0,625)=0,01875
Hroro 0,3625 0,275 0,2125

MuHHMYM CyMMBI OTKJIOHEHHH OT «HAealbHOM TOoukw» paseH 0,2125, yto

COOTBETCTBYET BBIOOPY TpPETHEro pE3yJbTUPYIOUIEr0 BapuaHTa Xs, Kak U

MOJIYYMJIOCH TIPU IEPBOM METOJE DKCIEPTHBIX OLIEHOK.
3. MuUHUMYM CyMMbI KBAIPATOB OTKJIOHEHHUH OT «HU1€AJTbHOM TOUYKN»:
n
_ T 2 ;
F = E (w;(F, — Fi(xj))) - min EX
n ]
=1

KBaaparTsl OTKJIOHEHHU OT «UAEATbHON TOYKW)

Kpurepuu BapuaHTtsl

(Beca) X X5 X3

K, (0,4) 0,1°=0,01 0,15°=0,0225 0,1°=0,01

K> (0,3) 0,15°=0,0225 0,075°=0,005625 0,=0

K; (0,15) 0,075°=0,005625 0°=0 0,05625"=0,003164

K, (0,1) 0,0375°=0,00140625 | 0,025°=0,000625 | 0,0375°=0,001406

Ks (0,05) 0°=0 0,025°=0,000625 | 0,01875°=0,000352

HUtoro 0,03953125 0,031875 0,014922

MunuMmym cymMmbl  KBajapatoB oTkioHeHuid 0,014922  cooTBeTrcTBYET
BapuaHTy Xs;. OTOT KpUTEpPUH TO3BOJISIET OTCESATh aAJIbTEPHATUBBI  CO
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3HAUUTECIBHBIMA  OTKJIOHCHUSIMA 3HAYE€HUM  YaCTHBIX KpUTECpHUECB OT HX
MaKCHUMaAJIbHBIX 3H3‘1€HPII>1, T.K. TAKMC OTKIIOHCHHS, BO3BCACHHLIC B KBa/JpaT, pE3KO

yXyaaroT 3HAYCHUC UHTCTPAJIbHOTI'O KPUTCPUA.

4) MUHEUMYM MAKCHMAJBHOI0 OTKJIOHEHUM:
maxw; (F, — F; (xj)) - min € X
l xj

MakcumanbHbIi BecoBor kKodddurueHT pasex 0,4.

Kpurepuu (Beca) BapuaHnrtsl
X1 X2 X3
K, (0,4) 0X X 0X
K, (0,3) y 0X 0
K; (0,15) y 0 X
K, (0,1) X 0X X
K5 (0,05) 0 y X
Pemenue
1 0,4*(1-0,75) =0,1 0,4*(1-0,625)=0,15 0,4*(1-0,75)=0,1
2 0,4*(1-0,5)=0,2 0,4*(1-0,75)=0,1 0,4*(1-1)=0
3 0,4*(1-0,5)=0,2 0,4*(1-1)=0 0,4*(1-0,625)=0,15
4 0,4*(1-0,625)=0,15 0,4*(1-0,75)=0,1 0,4*(1-0,625)=0,15
5 0,04*(1-1)=0 0,4*(1-0,5)=0,1 0,4*(1-0,625)=0,15
Hroro 0,65 0,55 0,55
MuHHMYM MAakKCUMaJbHOTO OTKJIOHEHHs paBeH 0,55. OnrtumanbHble
BApUAHTHL: X,, Xj.
5) MakcuMyM MUHUMAJILHOM OLlEHKU:
ml_in w; (F, — F,; (xj)) - max € X
]
MunumansHbIi BecoBort koaddurment 0,05
Kpurepuu (Beca) Bapuanrtsl
X1 Xz X3
K, (0,4) 0X X 0X
K5 (0,3) y 0X 0
K; (0,15) y 0 X
K, (0,1) X 0X X
K5 (0,05) 0 y X
Pemenne
1 0,05*0,75=0,0375 |0,05*0,625=0,03125 | 0,05*0,75=0,0375
2 0,05*0,5=0,025 0,05*0,75=0,0375 0,05* 1=0,05
3 0,05*0,5=0,025 0,05*1=0,05 0,05*0,625=0,03125
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4 0,05*0,625=0,03125 | 0,05*0,75=0,0375 | 0,05*0,625=0,03125

5 0,05*1=0,05 0,05*0,5=0,025 0,05*0,625=0,03125

Hroro 0,16875 0,18125 0,18125

Makcumym MuHuManbHOM otieHku 0,18125 (Bapuantel X;, X;3)

4. Ha ocHOBaHUM MPOBEACHHBIX IKCIIEPTHBIX OLIEHOK IO MSATH UHTErPaIbHBIM
KpUTEpUSIM ONTUMAaJIbHBIM MOJKET CUUTATHCS TpeTui BapUAHT:
Al11+A22+A32+A41+A51=X5— HeoOXOAWMO COBPEMEHHOE O00O0pYyJI0BaHHE
3apyOeKHBIX IPOU3BOJIUTENEH, areHThl, paldoTalIIue C HWHIUBUAYaJIbHBIM
MOJIXOJJOM K 3aKa34yhKy, C ONBITOM pabOTBl Oojiee Tpex JeT, g ux paboThl

HEO0OXOIMMBI yIOBJIETBOPUTEILHBIE YCIIOBUS TPY/A.

JlaHHBIM BapuaHT SIBISIETCS JTUAEpPOM Mo KpuTepusMm. CrenoBaTeiabHO, IS
MOBBIIICHUS TTPOM3BOAMTEIIBHOCTH TPyJaa CJCAyeT COONIOAaTh CJACAYIOIINE
YCIIOBHUS:  HEOOXOJUMO  HCIIOJB30BaTh  COBPEMEHHOE  OOOpYJOBAaHHE U
KOMITJICKTYIOIIE OTCYECTBEHHOTO0 Mpou3BojauTenas. HeoOxoaumo HaHWMAThH
KBaTU(UIIMPOBAHHBIN TMepcoHal (CTak paboTel A0 3-X JieT), oOecrnedynBaTh
YIOBJIETBOPUTENbHBIC YCIOBUS TPyAa U WHIWBHIYAIBHBIA TMOAXOA K KaKIOMY
3aKa3uuKYy,

3. CocraBieHue OT4YEeTA.

B oT4er MOMKHBI BOWTH: pPE3yNbTaThl MOPGOJIOTHYECKOTO aHajlu3a -
BBIOpaHHAs cHCTeMa, TpeOOBaHUS W KPUTCPUHM OIICHKH, Mopdoaorndyeckas
tabauna (Tadnuna 3.1), TaGIHIIBl A1 KaKI0To 1m1ara Mop(oIoriuecKoro CHHTE3a,
pesynbpTupyromas Tadauna (Tadbiumma 3.2), BEIYUCICHHBIC 3HAYCHUS TI0 Pa3InYHBIM
KPUTEPUSAM I KaKI0To BapuaHTa (Tabnmua 3.3)

Ne4
«METOJBbI IIOPOKJAIOINUX 'PAMMATHUK»

Ieap padoThI: NOIYYUTh NPAKTUUECKNUE HABBIKU B POPMUPOBAHUU (QYHKIUIL
CUCTEMBI U PYHKIMH yIpaBIeHUS METOJAMH IMOPOKAAIOIINX IPAMMATHK.

CamocrosiTesibHasi padoTa: N3yyeHUEe METOIOB MOPOKIAAIOIIUX TPAMMATHK.

1. Metoxa CTPYKTYPHO-PYHKIMOHAJIBHOI'O NMPOEKTHPOBAHNSA
A.C.Ka3apHOBCKOro Mo3BOJIIET NOPOXKAATh YIPABISIIOLIME M yHPABISIEMbIC
(YHKIIMM ITPOU3BOJCTBEHHONW CHCTEMBI, a TAKK€ CTPYKTYpbI JUIsl UX peau3aluu
nyTeM KOMOMHUPOBAHHUS 3JEMEHTAPHBIX POJIOB JESATEIBHOCTH M CTPYKTYPHBIX
DJIEMEHTOB J1EATEIbHOCTH.

OTOT MNOPOXKAAOIIMNA MEXaHU3M NPEJCTABIIET COOOM S3bIK ONHCAHMS
NEATENbHOCTH.  SI3bIK  BKJIIOYAET  BBISIBJIEHHOE HAa  OCHOBE  aHajau3a

IPOM3BOJACTBEHHOW CHUCTEMBbI HEOOJBIIOE YHCIO DSJIEMEHTapHbIX (QyHKUIUN
12



(«anmdaBuT» s3bIKA) W TpaBWI HU3 KOMOWHHMpPOBAaHMS («CHUHTaKCUC» s3bika). C
MOMOIIIBIO  3TOTO sI3bIKa (HOPMHUPOBATIACH TOJUCTPYKTYpa MPOU3BOJICTBEHHOU
CUCTEMBI, BKIIOHaronias 4 BuAa CTPYKTYp; TeXHHKO-TexHosorndeckyw (TC),
opranunzannoHnyto (OC), spronomuueckyto (3C) u comuansuyto (CC).
Brigensiercst Tk HECBOAUMBIX APYT K APYTY POJOB ACSITEIBHOCTH;

h - TpOU3BOACTBO (BBITYCK IPOAYKLNHU, OKa3aHUE YCIIYT);

Vv - )KU3HeoOecreueHue (Mmojaep kaHue 3J1EMEHTOB CUCTEMBI);

p- opranu3zauus (agantanus K BHEIIHUM BO3ACHCTBUSAM);

b=

C - yIpaBJeHHE:
5. f- oOHOBNEHUE (CO3MaHNe HOBOW MPOIYKIINHU, YEIYT, TEXHOJIOTHH).

JIroboit M3 3THX POAOB MACSATEIBHOCTH MOXKHO TNPHUHATH 3a OCHOBHOM W,
UCIIOJIB3Ysl ~ MPABWJIO TPAaMMATUKH  «IPUCOCIUHECHHUE  CJIEBa», IOJIYYUTh
KOMOHMHAIIMIO C PYTUM POJOM JesTenbHocTH. Hampumep:

vh — xxu3Heo0ecreyeHre Mpou3BOICTBA;

ph — opranu3zaiys Ipou3BOJICTBA;

ch — ymipaBiieHUE TPOU3BOICTBOM;

fh — oOHOBJIEHHE TTPOU3BOJICTBA/

K kaxmoil 13 mosryueHHOM KOMOMHAIIUHN TaKKe MOYKHO MPUCOECTUHUTH JTH000H
POJ 1€ATETBbHOCTH, HATIPUMED:

pvh — opranu3anus xu3HeoOecrneueHus: MpOu3BOCTBA;

pfh — opranuzaiusi OOHOBJIEHUS TPOU3BOCTBA;

cvh — ymipaBJieHuE K13HEe00eCceueHeM MPOU3BO/ICTBA.

[Togo6HBIM 00pazoM MOTYT (POPMHUPOBATECS U OOJIEe CIOKHbIE KOMOMHAITUN

cpvh — ynpaBiieHHe OpraHu3aluen sKu3Heo0ecrieueHns MPOU3BO/ICTBA;

fevh — pa3BuTHE ynpaBlIeHUs KU3HEOOECTIeueHnEeM MPON3BOICTBA;

pcfh — opraHu3zaius ynpasieHus 0OHOBJICHHEM MTPOU3BO/ICTBA.

Kpome toro, s kaxaoi (pyHKIIMH MOXHO BBIIEIUTH YacTH, CBSI3aHHBIE CO
CTaHAAPTHBIMU CTPYKTYPHBIMH 3JIEMEHTAMU:

1) i — obecrieueHue npeaMeTamMu AesTeILHOCTH;
2) k — obecrieueHre MHCTPYMEHTaMU;

3) [ — obecrnieueHue SHEprue;

4) o — BBIBOJ IPOYKIIHH;

5) t— TexHOJOrHYecKoe Mpeodpa3oBaHUE.

Ot noaQyHKIIUN TaK)KEe MOKHO KOMOMHUPOBATH C JTIFOOBIMU 3JIEMEHTAPHBIMU
WM cocTaBHBIMU (pyHKIMsIMU. Hanmpumep:

ich - mony4eHre BBOAHBIX JAHHBIX JJIs1 YIPABICHUS POU3BOJICTBOM;

tcfh - mpeoOpazoBanue uHMOpMaMKM (MPUHITHE PEIICHHUs) B IpoIecce
yIpaBJIeHHUs] OOHOBJIEHUEM MPOU3BOJICTBA;
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ocvh - BbIBOJ (Tlepeqaya) pelleHHUs] MO YIPaBICHHUIO KU3HEoOeCTeUeHUs
IIPOU3BOJICTBA.

WuTepriperanmst pyHkumid (omnpeaeneHnue X COJIEp)KaHWs) B 3HAYUTEIbHOM
MEpe YCIOBHA M 3aBUCUT OT COIVIAlleHHWW.. Hampumep, B OeATENbHOCTH IO
CO3JAaHUI0 HOBOTO OOBEKTa MOXHO YCJIOBUTHCA CUUTATh NOAQYHKIHUIO If-
IPOEKTUPOBAHUEM, Of- BHEAPEHUEM.

[Tonxoxn npumeHsICS Uil MOACIHUPOBAHUSA CIIOXKHBIX IPOU3BOJCTBEHHBIX
O00BEKTOB, [UIsl COBEPLIEHCTBOBAHMS OpPraHU3allMOHHBIX CTPYKTyp. lJaBHOE
npeuMyliectso  Meroga KazapHOBCkoro —  HOpUHIMI — KOMOMHATOPHOIO
NOPOKIEHUS PYHKIIHI, KOTOPBIM U MO3BOJIAET CO3AATh A3bIK MOACIUPOBAHUA.

2. Mertox mocje10BaTeJbHOr0 CHHTe3a MH(POPMANMOHHBIX TEXHOJIOTHM
ynpasijieHuss. B OCHOBE [aHHOrO MeTOJa JIEKHUT  IOCIEI0BATEIbHOE
(opMUpOBaHHE MHOXKECTBA 3aJady YIpaBieHMsA, (QYHKIMM nepepaboTKu
UHPOpMAllMM U CONOCTABJIECHUE KaXIOW M3 (PyHKUMH HMHPOPMAIMOHHBIX H
IPOrPaMMHO-TEXHUUYECKHUX CPEICTB UX pPeanu3aluu.

CHavasia GOpMHUPYIOTCS 3a/1a4dl YIPABJIEHUS MMyTEM KOMOMHHPOBAHUS STAIoOB
KU3HEHHOIO0 LHMKJIa IPOU3BOJACTBA MPOAYKTA C 3TallaMH KU3HEHHOIO LHKJIA
ynpaieHus (puc. 1). O003Ha4MM MHOKECTBO (ha3 )KMU3HEHHOTO LIUKJIA TOTYYCHHS
KOHEYHBIX MPOAYyKTOB uepe3 P = {p;}: < p; — BbIsABICHHE NOTPEOHOCTH, p; —
cHaO)xeHue, p; — MPOU3BOJACTBO ...>. @ MHOXKECTBO STaloOB YIPABICHUS dYepes
Z = {zj}: < Z; — IPOTHO3UPOBAHUE, z, — INIAHUPOBAHUE, Z3 - YU€T (KOHTPOJIb) ...>.
ITocnenoBaTenbHO COMOCTABIISISL AJIEMEHThI MHOXecTBa P u Z, chopmupyem
MHO’KECTBO 3a/1a4 YIIPaBJICHHUS 110 BBIITYCKY IIPOIYKTOB:

PZ =< p1z1,P1Z2, - PiZj, - PnZm >
[Tpumepsl 3a1a4 ynpaBiIeHU:

1) P;z; — nmporuo3upoBanue NoTpeOHOCTH B IPOIYKTE;
2) P;z, — nnanupoBaHue CHaOXEHUS:

3) P;z,— mimanupoBanue npou3BOACTBA;

4) P;z; — KOHTpPOJIB TPOU3BOACTBA.

HekoTtopsie koMOMHaIMKM MOTYT OBITh OTOPOILIEHBI, KAK HECYIIECTBEHHBIE.

3aTtem ompeaenseTcss MHOXKECTBO (DYHKUMN ympaBlieHUs KOMOMHUPOBAHUEM
CTEHEpUPOBAHHBIX 3a/Jad C JTalamMd OSKU3HEHHOTO IMKIJIA MepepadoTKu
uHpopmaruu  (puc.1). O6o3HauuMm (da3el TepepabOTKu HHOOPMALIMKM Yepe3
X = {Xj}:<X1 — peructpauus uHpopmauuu, x, — cOOp HHPOpPMAIUH, X; —
nepenaya uHpopmanuu, x, — obpadborka uHbopmaiuu, ...>. [locrenoBarenbHO
COTIOCTABJISASI AJIEMEHThI MHOXECTB PZ u X HeompeaeauM MHOXKECTBO (DYHKIUN
nepepadoTKy MH(OpMALUK IPU peanu3alui KaX10M U3 3a/1a4 yIpaBICHUS:
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PXZ =< p1Z1X1,P1Z2X2, - PiZjXk, - PnZmX| >
[Tpumeps! pyHKIMIA ypaBIEHUS:
P1Z1Xo — cOOp UCXOAHON MH(POPMAIUH JIJISl IPOTHO3UPOBAHUS MTOTPEOHOCTH
B IIPOJIYKTE;
P2ZyX3 — nmepenada uWHGOPMAIMU, HUCHOJIB3YEMOW HJs IJIAHUPOBAHUS
CHaOXKCHUS,;
P3Z,X4 - 00paboTka nH(GOPMAIIUH B MPOIIECCE TUIAHUPOBAHUS TPOU3BOCTBRA.

W HICHHRIA HKT NPOK3IE0ICTER A MZHCHHRIN UHEN VTIDEBICHHE

MNotpebxocTs

Mporsosuposaxne

Crafmenne

[Mnasuposanne

Mpox3aoactTeo

Vyer, KosTpOns

KouTpoas KeuecTsa

AHETHI

Peaanszuna Peryauposasne

AHAIHI NOCICICTRHI

3STansl NepepaboTRH HHGOPMaLHK

ConposomacHAe

Jazaum ynpanieHus l +

MporsocaxpoarKe noTpebxocT

MNporsoinposanne cHabEcHAA PerncTpauns
Cioop
Irasuposasue MPOHIECICTES Icpeaass
[ naHHPOSEHEE PEATHIELHN ObpefoTxa
Orof pamesEie
Kourpons caabscHEs X pEHCHHE
= 3amuta
Kourpom: npon3scacrsa
VHHYTOREHHE

DYHELNH YIIPaRICHKA l

A J
Perncrpauys HHhopMaLHK 118 TPOrHOIMPOBEHKA NOTPEDHOCTH

OfpafoTsa HHGOPMALHK MIPH ILISHUPOSEHHK NROMIE0ICTED

Xpanenne HHHOPMEIHE O KOHTRANE cHAGEEHHA

Puc.1. Cxema ¢popMHpoBaHUs TEXHOJIOTHI yIIpaBiIeHUs

[Ipennoxxennas cxema TO3BOJSAET, C OJHOM CTOPOHBI, IEPEUTH K
NPOEKTUPOBAHUIO HHCTPYMEHTAJIbHBIM, MaTE€MaTHYEeCKHM, TEXHUYECKUX U
UHPOPMAIMOHHO-TIPOTPAMMHBIM ~ METOJIOB M CPEICTB, HO  pealu3aluu
HEOOXOJUMBIX JTAlOB U3HEHHOTO IMKJIA TMepepadoTKu HH(POpMAUU Mpu
pemeHn (QYHKUMOHAIBHBIX 3a/a4 YIPaBICHHUS Ha KaXAOH (aze KUIHEHHOTO
[IUKJIa TPOU3BOJICTBA MAaTEPUANbHBIX KOHEYHBIX MPOIYKTOB, a C JPYyroil — K
(dbopmHpoBaHHUIO OTIpENIeJICHHOW  TOCJIEN0BAaTEeIbHOCTH

yIPaBICHYECKUM JEUCTBUH MO TMOMYYCHHIO HH(POPMAIMOHHBIX KOHEYHBIX

TCXHOJIOTHH, KaK

IPOJYKTOB CUCTEMBI.
ITopsaoK BeINOJTHEHUsS] padOThI:
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1. BeiOop oObekTa (IPOU3BOACTBEHHOM CHCTEMBI B COOTBETCTBUM C
OpuwiokKeHueM 2), g KOTopod OynyT QOpMHUpOBAaTHCSA OCHOBHBIE U
oOecrneunBaromue QyHKINH.

2. ®opMHpOBaHHE OCHOBHBIX (DYHKIIUH.

Cdhopmupyiite cHauana komOuHauuu (4-5) U3 ABYM OCHOBHBIM (DYHKIIHSIM.
JlaliTe UM MHTEPNIPETALMIO - TEKCTOBOE HauMeHOBaHne. HauMeHoBaHus naBanre C
y4eTOM MpeAMETHON o0nacTu. B3sB monyyeHHble KOMOMHAIIMU 32 OCHOBY (4acTb
u3 Hux), chopMupyite KoMOuUHaIMu W3 Tpex ¢yHKuui (4-5), a 3aTeM — u3
yeTeipeM (3-4). 3anuiuTe KoJoBble 0003HaueHus (Hanpumep, pcjih, cpvh). Javite
UM UHTEPIPETALHIO.

3. ®opmupoBanue GyHKIUH, CBI3aHHBIX CO CTPYKTYPHBIMH 3JI€MEHTAMHU:

Breibepute yacth (QyHKUMHA, CPOPMUPOBAHHBIX HA NPEABIIYIIEM Ilare, U
CKOMOMHUPYHTE UX ¢ NOAQYHKIUSIMH 10 OOECIEUYCHHIO MpeaMeTaMu
NEeSATEIbHOCTH, DHEPrueil, HHCTPYMEHTAMH, a TaK)K€ MO BBIMYCKY MPOAYKIUU U
TEXHOJIOTUYECKOMY MpeoOpa3zoBanuio. O0IIee KoInuecTBO (QYHKIMM - HE MeHee 5.
3anummre KoJIOBble OOO3HAaYeHUs (YHKIUH U JaliTe UM HHTEPHIPETaLUIO,
YUUTHIBAs,  KAKM€  KOHKPETHO  CTPYKTYpHBIE  DJEMEHTbl  COIEPXKUT
paccMmarpuBaemasi cuctema (Hampumep, it Kade MpeaMEThl ASSITENbHOCTU - 3TO
OPOAYKTHI M 3aKa3bl KJIMEHTOB, AJIs aBTOCEPBUCA - PEMOHTUPYEMbIE aBTOMOOMIIH,
3aM4acT U 3asiBKM),

4. ®opmupoBaHue QYHKIIUNA yIIpaBICHUS:

Bribop o00bekTa (MPOM3BOJCTBEHHOW CHUCTEMBI B  COOTBETCTBHUHM  C
MIPUIIOKEHUEM 2).

5. ®opMHUPOBAHKME UCXOIHBIX MHOXKECTB.

CdhopmupyiiTe MHOXKECTBO JTalOB >KU3HEHHOTO IIHMKJIA TIPOU3BOACTBA
npoaykra (okazaHusi yciayru). Ilpu 3TOM HHTEpHpeTHpyWTe CTaHJApTHBIE STallbl
KU3HEHHOTO IHUKJA MPOU3BOJACTBA (BBIABICHUE MOTPEOHOCTH, MPOCKTHUPOBAHUE,
CHaO)XeHHe, MPOU3BOJACTBO, XpaHEHUE, TPAHCIOPTUPOBKA U  peaau3alus,
00CiIy)KMBaHUE) C ydeToM crnenudukd BbIOpaHHOM cucTtembl. Hampumep, mis
TyppupMbl B KauecTBe CHAOKEHHUS MOXKET pacCMaTpUBaThCA MOJyYEHUE
uH(pOpMaIUU OT TyporepaTopa 0 TYPUCTHUECKUX MapUIPyTax.

CocTaBbTe MHOXECTBO 3TamoB ympasieHus. COCTaBbTE MHOXECTBO 3TaloB
nepepaboTKu MHPOPMAIINH, UCTIOIb3Ys CTaHAAPTHBIC 3TAIlbl - perucTpanus, coop,
XpaHeHune, 00padoTKa, 0TOOpaxkeHue, epeaada nHHopmMaIuu u T.1.

6. ®opmupoBaHue QyHKIUN YIIPaBICHHUS.

Crenepupyiite 3amaun ynpasieHus (8-10) myreM kKoMOMHUpOBaHUS DTaroB
YKU3HEHHOTO IIMKJIa MPOU3BOJICTBA U 3TAroB ynpasieHus. CreHepupyiite GQyHKIUNA
ynpasienus (8-10) myrem koMOMHUpPOBaHUS CHOPMUPOBAHHBIX 33724 YIIPABICHUS
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U JTanoB nepepaboTku uHpopmarmu. DopMyIHpPOBKM 3amad M (QYHKIHMA
yIpaBJICHUSI COCTABJSITE HE MEXaHWYECKH, a aJanTUpys UX K KOHKPETHOM
IpEeIMETHON 00J1acTH,

7. CocTaBieHHE OTYETA.

B otuer AO0mKHBI BOWTH: pe3yiabTaThl MPOEKTUPOBAHUS IO METOIY
KazapHoBckoro - BblOpaHHasi cucTemMa, KOJAOBble 0003HAUEHHS M MHTEPIIpEeTalun
OCHOBHBIX (YHKIMH, a Takke (YyHKIUH, CBS3aHHBIX CO CTPYKTYPHBIMU
3JIEMEHTaMU; pe3yabTaTbl (OpMUpPOBaHMS (YHKUMN YIpaBICHUS - BBHIOpaHHAA
CHUCTE€Ma, HCXOJHbIE MHOXECTBAa J3TaloB >KU3HEHHOTO IIMKJIAa MPOM3BOJICTBA,
yhnpaBieHUs: U nepepadoTku uHpopManuu, GOpMYyIUPOBKH 3a/ad yIpPaBICHUS U
byHKIMI ynpaBieHus

Ne§
«UEPAPXUYECKAA COAEPKATE/IBHAA MOAEJIb CUCTEMbBI»

LHeas padoThl: MOMYYUTh MPAKTUUYECKUE HABBIKK B (OPMHPOBAHUU
HepapXHUEeCKON CoAep)KaTeIbHOM MOJCIHM CJIOXKHOW MpoOeMocoaepIKaiien
CHUCTEMBI.

CamocrosiTeibHAA  padoTa:  HU3y4eHUE  METOAOB  JICKOMIIO3UIIUH,
METOIO0JIOTUM CTPYKTYPHOTO aHAJIU3A.

IHopsinok BbINOIHEHHS PA0OTHI:
1.1. BpiOop 00BEKTa CHUCTEMHOr0 aHaiW3a - MHOTO(AKTOPHOU MPOOJIEMBI,
BO3HUKIIEH B CII0KHOM CHUCTEME.

[Tpumepsl ipobieM:
1) HU3Kasgs S((PEKTUBHOCTH ACATEIBPHOCTA MPOU3BOJCTBEHHOM CHCTEMBI B
1eJ0M (OpraHu3alyy NPEAIPUATUS WK KOHKPETHOTO MOAPa3AelieHUs], OT/AeIa);
2) HU3Kasgs 2G(EKTUBHOCTh Ou3HEc-mporiecca (MPOU3BOACTBA TPOIYKITHH,
OKa3aHUs YCIYTHd, IIOCTaBKA KOMIUIEKTYIOIIHUX, pEalu3alud MPOIYKIHH,
JIOTUCTUKH U T.11.);
3) HEJ0CTaTOYHbIA YPOBEHb Pa3BUTHUS ONPEACICHHON cepbl NESITEIbHOCTH B
pervone (TpaHCHOPTHOM CUCTEMbI, DHEPIeTUKH, TYpU3Ma, JeMorpaduu 1 T.1.);
4) HaJM4#e yrpo3 0€30MacHOCTH (FHEPreTHIECKOM, OOIIECTBEHHON U T. 1.).

[Ipumep: OOBEKTOM  CHCTEMHOTO  aHajiu3a  SBIAETCS  HAYKOEMKOE
MIPOU3BOJICTBEHHOE TPEINPUSATHE, OCHOBHOM BHUJ JCATEIHHOCTU - pa3paboTKa U
MIPOU3BOJICTBO COBPEMEHHOW TEICKOMMYHHKAIIMOHHOW armapaTtypsl. [Ipobnema
3aKJII0YAETCs B OOJIBIION KaUTaI0EMKOCTH OCHOBHOTO ITPOU3BO/ICTBA.
1.2.  JlexoMmo3uius mpoo6eMocoAepKalieil CHCTEMBI.
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Puc. 1. Uepapxudeckast cosiepxareibHasi MOJEIb MOJICUCTEMBI

MapreTEEroanf oT300 |

JlexoMmo3upyiite npoOIeMOcoIepKallyl0 CHUCTEMY M €€ OKPY>KaIoIIyIo
cpeny. Ilpu BbiIeneHUM NOACHUCTEM JlaBaiiTeé Kak MOXHO Oojiee KOHKPETHBIC
HauMeHoBaHMs. Hampumep, mpu BBIAECIEHUH IMOACUCTEM MHUKPOCPEABl MOXKHO
yKa3aTb KOHKPETHbBIE OPraHU3alMK- OCTABIINKH, BBIIIECTOSLIUE OPTraHbl, TPYIIIIbI
notrpedbureneil. [Ipu BblAeNeHMH MOACHCTEM IO BHJAM KOHEYHBIX MPOIYKTOB
yKa3bIBaiiTe KOHKPETHYIO IPOIYKLHUIO (YCiayru). Beiaenenrne 3TanoB *KU3HEHHOTO
LUKJIa U TEXHOJOTMYECKUX MPOU3BOAUTE, UCXOAS M3 HUCIIOJIB3YEMOW B CUCTEME
TEXHOJOTMU. Pe3ynbTaT [EKOMIIO3UIIMM NPEACTAaBbTE B BHUAE HEPAPXUUYECKOU
CopeprkaTeabHOM MOJEIN CUCTEMBI (CM. pUCYHOK 1).

1.3. Onucanue cBsizeil MOJICUCTEM APYT C APYTOM U C OKPY>KaroIIed cpeaoi.
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JUig BBIJIETEHUST OTACNBHBIX BUJAOB CBSI3€H MCIOJIB3YIOTCS PA3IMUYHBIE THUIIbI
JVUHUA:  MaTepualbHble  NOTOKM  M300paKaroTCi  CIUIOIIHOW  JIMHUEH,
UH(GOPMAIIMOHHBIE - MyHKTUPHOH, (UHAHCOBBIE - TOYEUHOH (CM. PUCYHOK 2).

1. [Tpeanpuatue 2. Oxpyxawlas cpeia

1.1.¥npasnenue 2 = 2.1.¥npaeneHnue
/ (roc. opradel 1 0aHkH)
\ 2.2.[pouseoacteo

Knueurtn

< MMocraBuwmku
1.3. Konnexktus / \ 2.3, Hacenenue

2.4, KonkypeHTrl

h 4

1.2.Ipoussoacteo

|

|

|

|

| (OQcHoBHOE
|

| IPOH3BOOCTBO
|

|

|

]

|

|

Benomoratensaoe
MPOH3IBOOCTBO

L

Puc. 2. Onucanue cBsizel mOoACUCTEM JPYr C APYrOM U C OKpYKaroleu
cpenoun

Tloocucmemul ucciedyemotl opeanuzayuu

YnpapiieHue opraHu3ainueii: TeHepaIbHbIN TUPEKTOP, 3aM. TeH. TUPEKTOpa
M0 BHEIIHUM CBsI3M (TIPEICTaBISIET MHTEPECHl KOMIIAHUU Ha PAa3JIMYHOTO pPOja
BBICTaBKaM, KOH(GEpEHIUsIM U T.J.), TJI. Oyxrainrep (oOecredeHue HE0OX0aUMON
JIOKYMEHTAIMEN U OTYETHOCTBIO).

IIpou3BOACTBO: TMPOU3BOACTBO TEICKOMMYHHUKAIIMOHHOTO 000pYyIOBaHHS,
MoayIeH, y3noB u npudbopos CBY-auamnaszona.

KossieKTHB npeInpusiTUsi: TeHEPATBHBIA TUPEKTOP, 3aM. TeH. JUPEKTOpa 0
BHEITHUM CBSI35IM, PYKOBOJMTENb OT/eNIa CHA0KEHUS, HAYaIbHHUK OT/eJa MPOJaK,
HAaYaJIbHUK MapKETHHTOBOTO OT/ENa, PYKOBOJIUTENH CIYX OBl COMPOBOXKICHHUS,
HaYaJIbHUK OTIEJICHUS WH(POPMAIMOHHO-U3MEPUTEIHHBIX CHUCTEM, TJI. MHXKEHED,
TJ1. OyXTanTep, MPOMU3BOACTBEHHBIN TIEPCOHAIL.

Iloocucmemvl oxkpyarcaroweti npeonpusmue cpeovl
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YnpaBJjieHue: opraHbl TOCYIapCTBEHHOM BIAcTH (HAJOroBash WHCIEKIIMS,
NEHCUOHHBIM (POHM U Tp.), OPraHbl CUCTEMbl CEPTU(PUKAIMKU, OPraHbl MECTHOIO
CaMOYTIPABIICHUS, TOPOJICKUE CITYKOBI.

IIpousBoaCTBO:  TPEANPHUATHA-TIOCTABITUKHA, TP  TPHUATHUSI-KIUCHTHI
(omepaTopbl  CBSI3W, MPEANPUATHSIM TOILIMBHO-DHEPTETUYECKOTO KOMIUICKCA,
KEJIE3HOJAOPO)KHOTO M PEYHOTO  TpaHCIopTa,  (QeaepanbHbie  OpraHbI
UCIIOJIHUTENILHON  BJACTH), MNPEAUPUSITHS- MapTHEPhI, YYACTBYIOIIME B
NEATEIbHOCTH CUCTEMBI (IWJIEepbl, pEKJIaMHble KOMIIAHMM, KOHKYPHUPYIOIIKE
(bUpMBI, COITUATBHBIE CITYXKOBI).

Hacenenue: paboTocrocoOHOE HaceJIeHHE TOpo/Ia, 00JIaCTH, CTPAHBI.

Buympennue cesazu noocucmem npeonpusimusi

1.1-1.2 [Inanel TIOCTAaBOK MaTepUajJoB W OOOPYAOBAHHS COTJIACHO O0BEMY
MIPOU3BOJICTBA, TUJIAHBI BBITIOJHEHUS 3aKa30B HMCXOAS W3 MPOIUIBIX IEPUOJIOB
00bEMOB TMPOAAXK, IJIAHBI Pa3BUTHUS MPOU3BOJCTBA HAa OCHOBE MAPKETHHIOBBIX
UCCJIEIOBAHMM, TUTAHBI PEMOHTA MCXOJS U3 COCTOSIHUA 3/1aHUi M 000pYyI0BaHUA,
rpaduKy MIaHOBO MPEAYIPEAUTENBHBIX PEMOHTOB.

1.1.-1.3 KoHTpoJib Tpy/Jla COTPYTHUKOB U IUIaHBI YJIYYIIEHUN TPyaa U OTIbIXa
(Ha3HAYeHUE OTBETCTBEHHBIX 3a KaXKIbI dTal Ha MPOW3BOCTBE, MOOIIPEHUS U
npemMun), oOmelr armocdepbl B KOJJIEKTHBE (nmuOepanbHbIe PYKOBOIUTENH),
MOBBINICHUE YPOBHS U3HH COTPYIAHUKOB (PETyJspHbIE MEIUIMHCKUE TPod.
00cJieIoBaHus U OECIIJIaTHOE JICUCHHE).

1.2-1.1 Hudopmamus o mnpoleccax MNPOU3BOACTBA KOHEUHOrO TOBapa O
COCTOSIHMM 000pyJloBaHus (pa3zelieHne Ha 2 amnmapaTHbIX YpPOBHS; ammapaTrypa
NIEPBOTO YPOBHS UMEET PACHIUPEHHbIA HA00P (YHKIIMOHAJIBHBIX BO3MOXKHOCTEH, a

anmaparypa BTOPOTO YpPOBHS HMEET THIOBOW Ha00p (YHKIIMOHATBHBIX
BO3MOXKHOCTEH), O TMpoIeccax MaTepuaIbHO-TEXHUYECKOTO OOeCIeUeHus, O
IpOLIECCaX PEMOHTA, O MOTEPSIX, OTXOAAX U JP.

1.2-1.3 Co3nanue yciaoBUU TpyJa M OTAbIXA JJIsI COTPYIHHUKOB (HAYUCICHUE
“cBepxuacoB'; 0JJHOYACOBBIC MEPEPHIBHI HA 00€).

1.3-1.1 Madopmariys 0 COTpyAHUKAX U MPoOIeMax KOJUIEKTHBA, 00 YCIOBHUAX
paboThI U OTJbIXA (JIOCKA MOYETA).

Brusanue uccnedyemoii cucmemvol Ha okpysrcaiowyro cpeoy
1.1-2.1 HWudopmamuss o0 [AESITENbHOCTH OpraHu3auuud  (IIPOU3BOJCTBEHHO-
(UHAHCOBOH, CONMATLHON), MPEMIOKEHHUE O Pa3BUTHH U (HYHKIIMOHUPOBAHUU
NpEANPUsTUAS KaK HAy4YHO-NPOU3BOACTBEHHOr0. PaznuyHOro poja oT4eTHOCTH (B
HAJIOTOBBIC OPTaHbl, OI0/PKETHBIC U BHEOIOI)KETHBIE (DOH/IBI).
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1.1-2.2 TlocTaBka NPOAYKIUHMH MPEANPHUATHSM U OPraHU3alUsIM, 3aKIHOYUBLIIUM
JIOTOBOpP Ha 3aka3 o0Opy[oBaHUs, JIMOO OOBbIYHAS peau3alus NPOAYKIMU uYepes
OTZEJ NPOJAXK,
1.1-2.3 Uudopmaumst 0 BO3MOXKHOCTSAX CHCTEMbl B HHTEpecax HACEICHHS, O
noTpeOHOCTIX B paboueii cuie.
1.1-2.4 Undopmanus mo 10roBopam, 0 BO3MOKHOM COTPYTHUYECTBE.

Brusinue okpyoicaroueti cpeowl Ha ucciedyemoe npeonpusimue
2.1-1.1 3akoHOonaTenbHbIE W HOPMATUBHBIC AKTHI, OMNPEACISAIONIME MEXaHU3MBI
X035UCTBOBAHMS (CEPTU(PUKAT COOTBETCTBUS, MO3BOJISIONMIMIA OpraHU3AlMK BECTU
pa3paboTKy, MPOU3BOJCTBO U TEXHUYECKOE 0OCITYKMBAHNE TOBAPA).
2.1-1.2 Tlpuobperaembie KOMIUIEKTYIOLINE, OOOPYJIOBaHHE U APYTUE SIEMEHTHI
MaTepUaIbHO-TEXHUYECKOTO CHAOKECHHS.
2.1-1.3 TIpenocraBienne o0Opa30BaTEIbHBIX YCIAYT 711 pAOOTHUKOB, METUITMHCKOE
U collMalIbHOE 00ecIieyeHue.
2.3-1.1 Tlpennoxxenue pabouei CUIIbI.
2.4-1.1 NUudopmariust o 1esITEIBHOCTH KOHKYPEHTOB.

1.4. CopepxarelbHOE ONMUCAHUE TTOJCUCTEM.
BriGepute HECKOTBKO OCHOBHBIX TOJICUCTEM (HE MEHEE 5) W COCTaBbTE IS
HUX COJEpP)KAaTeIhbHOE OINMCAaHWEe B BHJE KIACCU(PHUKATOPOB CTPYKTYPHBIX
anemenToB (I1[] - mpenmetoB nestensHOCTH, CJI - cpenctB nearenpHocTH, KIT —
KOHEUHBIX MpOAyKTOB, K - KaapoB), MapamMeTpoB KaxkJAOro CTPYKTYPHOTO
JIEMEHTa M MapamMeTpoB Tmpouecca. Ilpumep colepKaTenbHOrO0 ONUCAHUA
MOJICUCTEMBI TIPUBEJICH B Tabsmiie 1.

Tabmanma 1
Cooeporcamenvroe onucanue noocucmem
I'pynmna
IHoacucrema DJIeMEeHTBhI U UX NapaMeTPhI
3J1eMEHTOB
KII [IpuHATHIN U YTBEPKIACHHBIN 3aKa3 HA IMOCTABKY
06opypoBaHus (CpoK, 00beM OCTABKH, CyMMa)
3aka3bl OT MOTEHIIMATIbHBIX KIIMEHTOB Ha
I MOCTaBKY 000py0BaHus (CPOK, 00hEM
MOCTaBKH, CYMMa)
[Tonyuenue [TpodeccuonanbHpie HaBBIKU (OMBIT PabOTHI,
3aKa30B CII CTaX, KOMMYHHKA0EIbHOCTB), CPEIICTBA CBSI3H,
BBIUHUCIUTEIbHAS TexHuKa, [10 (Ha3BaHue, T,
1IeHA)
K [Tepconan ornena npoaax (PO, nomKHOCTS,
CTax)
IIpouiecc | Bpems odopmiienus 3akasa, 3aTpaThbl
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[IpousBenennoe o0opyaoBaHuE (Ha3BaHUE, THII,

KII
T€X, XapaKTEPUCTUKHU)
111 Hayunbie pa3paboTku (Ha3BaHue, THII)
Crent, 000py10BaH€e, BHIYMCIUTENIbHAS
Ca TEXHHKA, MPo(ecCcrOHATbHbIE HABBIKU (OTIBIT
[TIpousBoacTBO
paboThI, CTAK, KOMMYHUKAOEITLHOCTB)
K ITepconan otaena npoussojactea (PUO,
JOJKHOCTh, CTaXK)
Mporece Bpewmst Ha mpon3BOACTBO pa3pabOTaHHOTO
P 000pyI0BaHus, 3aTPaThl
Kommekryromue, pacxoaHbie MaTepUabl,
KII o0opynoBaHue (HaMMEHOBaHUE, KOJIMYECTBO,
1IeHA)
T JloroBopa Ha MOCTaBKy MaTepHaoB (CPOK,
00BEM MTOCTaBKH, CTOUMOCTH )
MarepuanbHo-
CpenacTBa cBA3M, BIUMCIUTENbHAS TexHUKa. 110
TEXHITICCKOC (Ha3BaHUe, TUII, 1IeHA), TPOheCCUOHAIIbHBIC
cHaOXXeHUe Cl ’ ’ - 1D
HaBBIKHU (OTBIT pabOThI, CTAK,
KOMMYHHUKa0€JIbHOCTD)
K [Tepconan ornena cuabxenus (OUO,
JIOJDKHOCTb, CTAX)
IIpouecc | Bpems Ha peanm3anuio, 3aTpaThl
KT [TporecTupoBanHOE 000pyAOBaHKE (HAa3BaHUE,
THII, TEX. XapPAKTEPUCTHKH)
T [TpousBenenHoe o0opyaoBaHue (Ha3BaHUE, THII,
TEX. XapaKTePUCTUKHU)
Otpen
['OCThs1, cepTudukatsl (TpeOOBaHUS, TEX.
UH(POPMAIMOHHO- Ca
XapaKTEPUCTUKH)
U3MEPUTEITLHBIX
CHCTEM [lepconan oTnena nHPOPMAITIOHHO-
K n3mMepuTenbHbix cuctem (OUO, 10IKHOCTS,
CTax)
Mporecc Bpewmst Ha TecTupoBaHUE TPOU3BEICHHOTO
P 000pyI0BaHUS, 3aTPATHI
KII PexnaMHbIl KOHTPAKT (11€HA, CPOKH,
aKTYyaJIbHOCTbD)
Nudopmarius 06 yciayrax, 000pya0BaHUU,
I HOBUHKAX, akIMUsIX (ITOJIHOTA, TOCTOBEPHOCTb,
OIMCaHue, 1eHa)
CMMU (3bdexTuBHOCTS, TIeHA, KAYECTBO),
CII BBIBECKH, PEKJIAMHBIE IIUTHI, JIACTOBKU
(MecTopacmnoyioxkeHue, 3pPEeKTUBHOCTD, 1IEHA),
HNHTepHeT
K [Tepconan mapkeTunroporo otaena (PUO,

JOJIDKHOCTD, CTa)K)
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[TeproauyHOCTh, 3 (HEKTUBHOCTD,

IIporecc
pon MacIITabHOCTh

BapuanTtsl noBeieHUs HA pbIHKE (KOHKYPEHTHI,

KII
PHUCKH, peHTabeIbHOCTh, IPUMEPHBIE 1IEHBI),

I1J1 CocTtosiHMEe pblHKA (HACBIIIIEHHOCTH)

MapxkeTtuHroBoe CII Omnpockl, rccieqoBaHue PhIHKA (OI0IKET, CPOKU
UCCIIEOBAHUE BBITIOJIHEHHS)
K [Tepconan mapketuHroporo otaena (OPUO,

JOJIDKHOCTD, CTa)K)

IIpouiecc | Bpems u 3atpaThl Ha pa3pabOTKy, 3aTpaThI

Ecnu B kauecTBe uccleyeMOM CHUCTEMbl BBICTYIIA€T HE MPOU3BOJCTBEHHAs
cucTeMa W He OM3Hec-MpoIlecc, a, HalmpuMmep, coluaibHas cdepa permoHa, To
MOTYT OBITh WCHOJB30BAHBI JPYrHe KIACCU(DHUKATOPHI, HANPHUMEpP, BMECTO
CTPYKTYPHBIX ~ 3JE€MEHTOB —  Ppa3JM4YHble AacHeKTbl, XapaKTepU3YIOIIne
MOJICUCTEMY.

3. CocraBieHue oT4eTa.

B oTder nOMKHBI BOWTH: OINKCAaHWE MCXOJHOM TIPOOJIEMBbI, HepapXus
MOJICUCTEM TPOOJIEMOCOIECPKAIICH CUCTEMBbI M OKPYXKAIOIIEH CpeIbl, CXEMBbI
B3aHMMOCBSI3€M MOJCUCTEM JIpyr C JPYyrOM M C OKPYXarlled Cpeaou,
COZIepKATEIHHOE OIMHMCAHKME TMOJCHCTEM B BHUJE KIACCH(PUKATOPOB AJIEMEHTOB U
napameTpoB

Ne6
«AHAJIN3 TPOBJIEMHOCO/JEPXKAIIIEN CUCTEMBbI»

LHeas padoThl: MOTYyYUTh MPAKTUYECKHE HABBIKM B aHAJIM3€ CJIOXKHBIX
CUCTEM, B BBISIBIIEHUU MTPOOJIEM U TCHICHIIUM.

CamocrosiTeibHasi padoTa: U3yyeHUE METOJOB CPaBHUTEIHLHOTO aHaJIu3a,
PETPOCIEKTUBHOTO aHAJIN3a U MPUYMHHOTO aHAJIN3a.

IHopsinok BbINOJIHEeHHS PA0OTHI:

1. CpaBHHTEIIbHBIN aHAIN3.
1.1.  OmnpexneneHue COOTBETCTBUS TPEOOBAHUSM.

Onpenenure, KTO SBISETCS OCHOBHBIMU 3aWHTEPECOBAHHBIMU CTOPOHAMU
(creiikxonaepamu). K HUM MOTyT OTHOCHUTBCA CYOBEKTBI, BXOISIIME KakK B
po0IeMOCOIEPKAILYI0 CUCTEMY, TaK U BO BHEIIHIOO cpeny. Hampumep, ans
IPOU3BOJACTBEHHOW CHCTEMBI 3TO MOTYT OBITh TMOTPEOUTENH TPOAYKIIHH,
NOCTABIINKH, BBIIIECTOSIINE CUCTEMBI (TOCYIapCTBO), PYKOBOJACTBO KOMIAHUHU U
COTPYIHUKHU; AJI ONpeAeNeHHOU cepbl peruoHa - HacelleHUEe PeruoHa, OpraHbl
rOCyapCTBEHHOTO U MYHUIIUIIAJILHOTO YIPABIECHUS U T. 1.
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Chopmynupyiite  TpeOoBaHUSA, MNPEAbSABISEMbIE  3aUMHTEPECOBAHHBIMU

cTopoHamu (cM. Tabnuiy 1). TpeboBaHusI MOTYT IPEIBABIATHCS KaK K KOHEUHBIM

pe3yiabTarTaM JCATCIBbHOCTH CHCTCMbI, TdK W K IPOHCCCY, MPOUCXOJAIICMY B

cucteMe. Hampumep, st TPOU3BOACTBEHHOW CHUCTEMBI 3TO MOTYT OBITH

TpeOOBaHUS K aCCOPTUMEHTY M KayeCTBY MPOIYKIUHU, €€ CTOMMOCTH, K CPOKaM

IIOCTaBOK U T.AO. KpOMe TOroO, Tpe6OBaHI/I$I MOT'YT BbIJIBUTATBCA WU K OTACIIbHBIM

IIOJICHCTEMAaM.
Taomuna 1
TpeboBanus k cucreme
Creiikxoaaepsbl IlpeabsiBasieMble TpeOOBaHUS
["'ocynapctBo CBoeBpemMeHHast O1u1aTa HajuoroB, coontoaenue TpyaoBoro
Kopekca n oxpansl Tpyna
[ToTpeOutenu JloctymHbIe IEHBI, yI00HAS TOCTaBKa, yA00CTBO TIATEXa,
IPOAYKLUHU Ka4eCTBEHHBIN TOBAp, LIMPOKUI aCCOPTUMEHT
PykoBoacTso Bricokas npon3BOAUTENBHOCTD, YBEIUYEHUE TPUOBLIN,
KOMITAaHUH CHWKEHUE U3JIEPKEK
CoTtpynHuku OxpaHna TpyJa, A0CTOMHAas 3apIuiaTa, aBTOMAaTU3UPOBAHHOCTD
TEXHHUYECKUX MPOIIECCOB, COKpaleHne pabodero Hs
[locTaBmuku J10JIrOCpOYHBIE KOHTPAKTBI, CBOEBPEMEHHAS OILIATA 110
JOTOBOpaM, YBEJIMYEHUE 00bEMA 3aKYTIOK

CrnoBecHble POPMYIUPOBKH TPEOOBAHUH JTOMOIHUTE «UACATBHBIMUY C TOUKU

3pEHHUsI AKTOpa 3HAYECHUSAMHU MapaMeTpoB (cM. Tabnuily 2).ConocraBiieHue

HNACAJIBbHOTO U PCAaJIbHOI'O OusHeca.

Tabmua 2.

ITapamerp Nneanbubiii 0u3nec | PeajabHblii OM3HecC
ACCOPTUMEHT NPOAYKIIMU 25 10
ABTOMaTU3UPOBAHHOCTh 100% 75 %
TEXHOJIOTUYECKHX TpolieccoB (B %)
Cpoxku u3rotoByieHus (e.) 5 nHeu 10 guen
CTouMOCTh MaTepUuaIoB
(KOMILTIEKTYIOIIUX ) 2000 5000
Cpenusis nieHa (3a en.) 15000 19000

[Io pe3ynbTaTam CpaBHEHHS BBIIBUHYTBHIX TpeOOBaHUM M PEaTbHOTO

MOJIOKEHHS JIelT HeoOXoauMo copMyIHpOoBaTh OCHOBHBIE MPOOJIEMBI (CM.

tabnuity 3). IlepedyeHsr mpobiieM HYKXHO NPOPAHKUPOBATH C YUYETOM TJIyOUHBI

paCXO)KI[CHI/Iﬁ MCXKY TCKYIIUM ITOJOXCHHUEM JCI N KMACATTbHBIM).

Tabmuma 3
[lepedenn mpobIeM CUCTEMBI

IIpobGaiema | Mecto
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HeGomb1110#1 acCCOPTUMEHT POTYKITUU

Hanuuue HCABTOMATU3HWPOBAHHBIX TCXHOJOIMYCCKHUX ITPOICCCOB

bonbime CPOKH M3IrOTOBJICHWA CAVMHWIBI U3JICIINA

Bricokast yaenbpHasi CTOUMOCTh MaTepraioB (KOMIUIEKTYHOIIKX )

— NN |W |

Bricokas I[ICHA 3a CAMHUIY U3JICTIUA

1.2. OnpeneneHue ypoBHS UCCIEAYEMON CUCTEMBI.

[IpoBeanTe cpaBHEHHE TEKYIIETO COCTOSHUSI HCCIEAYyeMOW CHUCTEMBI C
COCTOSTHUSIMU aHAJOTUYHBIX cUCTeM. Hampumep, mpu OlleHKE YPOBHS KOMIIAHUU
OCYLIECTBJISIETCS CpPAaBHEHHME MOKa3aTeneil €€ AesTeNbHOCTH C I0Ka3aTeasiMu
Ipyrux GUPM-TUAEPOB, UMEIOIINX aHAJOTUYHBIEC Mpoliecchl. [Ipu omeHke ypoBHS
cdepbl YpOBEHb
XapaKTEepU3yOIIMX €€ MoKa3aTelel ¢ ypOBHEM B JIPYTMX PEruoHax, B APYTrHX
CTpaHax, a TaK’Ke CO CPEAHUM YPOBHEM I10 CTPaHE, C MUPOBBIM YPOBHEM.

CpaBHEHHE MOXKET IPOUCXOIUTh KaK Ha YPOBHE BCEW CUCTEMBI B IIEJIOM, TaK

pasBUTHUA onpca CJICHHOMU pernoHa CpPaBHUBAKOTCHA

U Ha YypOBHE OTIENbHBIX moacucTeM. [loMuMo mnapaMeTpoB € OOBEKTHUBHO

U3MEPSAEMBIMUA 3HAYECHUSIMH, MOTYT MCIIOJIb30BaThCSl U KAUECTBEHHBIE MTapaMeETPBbI.

B sTom cnyuae, ux 3naueHus (Hampumep, B 0aiax) OnpeaessioTCs SKCIepTaMH.
JlaHHbIE 7151 CPAaBHUTEIBHOTO aHAIHM3a MPEACTABIIAIOTCS B BUJIE TaOIUIIBI 4.

Taomuna 4
CpaBHUTENBHBIN aHAJIU3 C KOHKYPEHTAMU
ITapametp Komnanus Konkypenr 1 Konxkypenr 2

ACCOPTUMEHT 10 15 20
ABTOMaTH3UPOBAHHOCTD 75% 55 % 95 %
TEXHOJIOTUYECKUX
nipoiieccoB (B %)
CpOKH U3rOTOBJICHUS 10 nuen 15 nuen 8 nuen
CTouMOCTh MaTEpHAIOB 5000 0 5000
(KOMILJIEKTYIOITHX )
Cpennsis nieHa (3a en.) 19000 13000 16000
2. PerpocniexkTuBHBIN aHAIN3.

3ajaya peTPOCHEKTUBHOIO aHAJIN3a - BBIIBUTh, KAK M3MEHSIOTCS 3HAYEHUS
IIOKa3aTesled JeATEIbHOCTM CHUCTEMBI C TEUYEHHEM BpPEMEHM, OIPEACIINUTD
TEHJAEHUUN W3MEeHEeHUsA. JUJI1 3TOro MCHOJB3YIOTCS METOJBbl aHAlIM3a BPEMEHHBIX
PSIOB.
2.1.  TloctpoeHnue TpeHaa.

Hcxognoit wuHpopmanuend s MOCTPOEHUS TpPEHIa SBISIOTCA JOaHHBbIE 00
VU3MEHEHUM OCHOBHBIX IMOKAa3aTeNer AEATEIbHOCTH CUCTEMBI 3a ONPENEIICHHBIN
NpEeALIECTBYIOIMI nepuoa (1Mo rojaaM, KBapranam, mecsuam u T.1.). Ilpu stom
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BBIOMpAIOTCS TapameTpbl (M3 Kiaccuukatopa cHUCTeMbl B LEJIOM WIH €€
OTJIENBbHBIX MOJACUCTEM) C KOJIMYECTBEHHBIMU 3HAUYECHUSIMH, U3MEHSIONIMMUCS CO
BpemeneM. JloctatouHo 1-3 mapametpoB. [laHHBIE MOTYT OBITH NMPEACTABIECHBI B
BUJE TaOIMIBl. 3aTeM JUIsl KaXKJIOTO U3 BHIOPAHHBIX MApaMETPOB CTPOUTCSA TPEHI
(B KOHTEKCTHOM MEHIO BBIOpATh MYHKT — /[06agumo auHU0O mpeHoa).

Tunel TMHUY TpEeHA:

1) Illpamas nunus mpenoa WCHOJB3YETCS JIS CO3JAHUS MPSMOM JIMHUM,
KOTOpasi HAWJTy4IIUM 00pa30M OMUCHIBAET MPOCTOM JIMHEWHBIA HAOOp JaHHBIX (T.€.
NOAXOAMUT JJI BEJIMYMUHBI, KOTOpas BO3PACTAaET WJM YOBIBAET C MMOCTOSIHHOU
CKOPOCTHIO). J[J1s1 pacdeTa TOUEK METOJOM HAaUMEHBIITUX KBAIPaTOB MpsiMast TUHUS
TpPEeH/Ia MCTOIB3YET Clenyloiee ypaBHeHue: y=kx+b, rae k — 3To HaKJIOH, a b -
CMEIIICHUE.

2) Jlocapugpmuueckasn aunus mpeHoa NCTIOIb3YETCS JJIsl OTIMCAHUS BETMYHHBI,
KOTOpasi BHayaje OBICTpO pacTeT WM YOBIBa€T, a 3aTeéM IOCTENEeHHO
cTabunuzupyercs (Hampumep, pocT MOIMYISIUU )KUBOTHBIX, OOUTAIOUIUX B apeae
¢ (QukcupoBaHHbIMU TpaHulamMu). Jlorapubpmuueckas JTUHUS TPEHIA MOXKET
UCITI0JIb30BaTh OTPUIIATENLHBIE U MOJIOKUTENIbHbIC 3HAUeHUsI TaHHbIX. [[71s1 pacuera
TOYEK METOJOM HAaWMEHBIIMX KBAJpaTOB JoTapudMuueckas JIUHHUS TpPEeHA
UCIIOJIB3YET CIeayrolee ypaBHeHue: v=clnx+b, rae ¢ u b — koHcTanThl U In —
GyHKIHSI HATYPaJIBHOTO JlorapudmMma.

3) llonunomuanvuas auHus mpenoa WCHOJB3YETCS NIl ONMUCAHUS BEIUYMH,
MOMEPEMEHHO BO3pACTAIOIIMX U YOBIBAIOIIMX (HAPUMEp, NMPU aHanu3e 00JIbIIOro
HaOopa AaHHBIX O HecTaOWIbHOUW BenuuuHe). CTeneHb MOJIMHOMA OIpenesnseTcs
KOJIMYECTBOM DJKCTPEMYMOB (MAaKCUMyMOB W MHMHMMYMOB) KpuBO. OOBIYHO
MOJIMHOM BTOPOW CTEMEHU WMEET TOJIBKO OJUH DKCTPEMYM, MOJMHOM TPEThen
CTEMNEHH - OJMH WUJIU JIBa SKCTPEMyMa, a MOJMHOM YETBEPTOM CTEMEHHU - A0 Tpex
3KcTpemyMmoB. [l pacduera TOYEK METOJOM HAMMEHBIIUX  KBaJApaTOB
NOJIMHOMUAJbHASA ~ JIMHUS ~ TPEHJA  MCHOJb3YeT  CJEAYIOllee  ypaBHEHUE:
y=b+c1x+c2x2+c3x3+. ) .+c6x6, rae b v c;...co- KOHCTAHTHI.

4) Cmenennas nunus mpeHoa UCTIONIb3YETCs I OTOOpaKEHUsI 3aBUCUMOCTH,
KOTOpasi XapaKTepU3yeTCsl MOCTOSSHHON CKOPOCThIO pocTa (HalpuMep, YCKOpEeHUe
TOHOYHOTO aBTOMOOWJIS 3a KaXKIbI HHTEPBAI BPEMEHH, PABHBINA OJHON CEKYHE).
Ecnim B maHHBIX WMEIOTCS HYJIEBBIE WM  OTPUIIATEIbHBIC 3HAYCHUS,
UCIIOJIb30BaHUE CTEMEHHOW JMHUHM TpeHJa HEBO3MOXHO. [l pacuera Touek
METOJIOM HAWMEHBIUX KBAJpaToB CTEMEHHAs JMHUS TPEHIA WCIOJIb3YyeT
cle/yIolee y paBHeHue: y=cx’, rie ¢ i b — KOHCTAHTBI.

5) OKcnonenyuanvHas JIUHUS ~ mMpeHOa  WCIONB3YeTCs, €CIU  CKOPOCTh
U3MEHEHHUS! JaHHBIX HENpephIBHO Bo3pactaer. OpHako s JaHHBIX, KOTOPHIE

26



coliepaT HYJIEBble WJIM OTpULIATEIbHBIE 3HAYEHUS, IKCIOHEHIMAIbHAS JIMHUA
TpeHAa HempuMmeHuMa. [[ns pacyera TOYEK METOJAOM HAWMEHBIIUX KBaJpaTOB
SKCIIOHEHIMATbHAS JTHHUSA TPEHAA WCIOIb3yeT CIeAyiollee ypaBHenne: y=ce’,
r7ie ¢ ¥ b- KOHCTAHTBI U € — OCHOBaHHE HaTypalbHOTO Jorapudma.

6) Jlunusa mpenoa ¢ Jauwneunou ¢urbmpayueli (cxonvsawee cpeoHee)
MO3BOJISIET CIJIAUTh KOJeOaHWs JaHHBIX W TakuM oOpa3oM OoJiee HArJIsIHO
OTOOpakaeT XxapakTep 3aBUCUMOCTU. JIMHEWHBIH (UIBTP CTPOUTCS MO
OnpeeJICHHOMY' YHCIly TOYEK JaHHBIX (337aeTCsl MapaMeTpoOM TOUYKHU). DJIEMEHThI
JAHHBIX YCPEAHSIOTCS, U TIOJYYEHHBIN pe3yJIbTaT UCIIONIb3YETCs B KaUeCTBE TOUKU
JUHUYU TpeHaa. Tak, eciiv mapaMeTp TOYKH PaBeH 2, epBas TOYKa JUHUU TPEH/IA C
JUHEHHON (uIbTpanueil ompenenseTcss Kak CpelHee 3HAueHUE MEepPBBIX JIBYX
3JIEMEHTOB JIaHHBIX, BTOpasi TOUKa — KaK CPEHEE BTOPOTO U TPETHETO DJIEMEHTOB,
U TaK Ja’jee.

Jlunust TpeHaa ¢ JHUHEHHON (QuIbTpaneld HMCHOJB3yeT ypaBHEHHE: F; =
(A + A1+ -+ Ai_pi1)/n, Tne A, — 3HAYEHHE NPOCTOTO CKOJB3SIIETO
CPEIHEro B TOYKE f; 71 — KOJIMYECTBO 3HAYEHUI MCXOMHOU (QYHKUMHU A pacuéra
CKOJIB3SILIET0 CpeaHero (Cria)KMBaroIIMi MHTEpBall), YeM ILIMPE CrIa)KUBAIOIIUN
UHTEpBaJ, TeM OoJiee TUIaBHBIM Tojiy4yaeTcs rpaduk GyHKuuu; A,_q - 3HAUCHHE
UCXOJIHOM (PyHKIIMHU B TOUKeE t-1.

Uucno Toyek B JMHUM JTAHHOTO TPEHJA paBHO OOIIEMY YHCIy TOYEK psija 3a
BBIYETOM YMCIIa, YKa3aHHOTo 11l napametrpa "Touxu”.

Jluaust TpeHma mody4aeTcss HamOoJee TOYHOM, KOrjJa €€ BelIMYMHa
JIOCTOBEPHOCTH amnmpokcumaiuu R (uucio ot 0 mo 1, oTtoOpaxkaroiiee CTENeHb
COOTBETCTBUS OXHUIAACMBIX 3HAYCHUU [JIS TUHUU TPeHJA (PaKTUUECKUM JaHHBIM)
omuska k eaunuie. [Ipm nobGaBieHMM JWMHUM TpeHAA K JaHHBIM 3HAYEHUE
BEJIMYMHBI  JOCTOBEPHOCTH  aIlpOKCMMAalMU  paccudTbiBaerca B Excel
aBToMaTH4ecku. UToObl OTOOpa3uTh ATO 3HAUYEHHE HA JMarpaMMme, YCTAaHOBUTE
GIaKOK nomecmums HA OuUaApaAMMY GeIUYUHY OOCMOBEPHOCMU ANNPOKCUMAYUU
(R’) (mmanoroBoe okHo Popmam aunuu mpenda, Kareropus Ilapamempor nunuu
mpenoa,).

[Ipumep moctpoenus rpaduka u TpeHga ¢ nomouisio MS  Excel
IPOWUTIOCTPUPOBAH HA PUCYHKE 2.
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lopoBas BbipyyKa (B pyb.)

80 000,00p.
70 000,00p.

60 000,00p. /f \ .

50 000,00p. % 5\ /\\

40 000,00p. .

30 000,00p. / y= -78?,71}{+ 10772x + 138
R?=0,2062

20000,00p. +—
10 000,00p.

0,00p. T T T T T T 1
0 2 4 6 8 10 12 14

Puc. 2. Ilpumep noctpoenus tpenaa B MS Excel.

2.2. AwnHanus TpeHpa.

Jnst kaxaoro M3 MOCTPOCHHBIX TPEHIOB HYXKHO OINPENEIUTh €ro THII.
[Ipumepsl TUIIOB TPEHAOB: Bo3pacTaromias (yObIBarollasl) HAKJIOHHAS MpsMasi;
rOpU30OHTaJbHAsl MpsAMas; KojiebaTelbHAass KpuUBas C  HE3HAYUTEIbHBIMU
(3HAUUTENbHBIMM)  KOJCOAHUSMH  BOKPYI  TOPHU3OHT&IbHOM  (HAKJIOHHOM
MOJIOKUTEIBHON WIJIM OTPULIATENBHOM) OCH; Bo3pacTaromas (yObIBaromias) KpuBas
C TOYKOH pe3Koro Bo3pactanus (yObIBaHHS); KpUBasi C pe3KUM BbIOpocoM (BBepxX
WJIA BHU3).

Ha ocHOBe BBISIBIEHHBIX THUIIOB TPEHJOB HYXKHO CHEJNaTh BBIBOJBI O
HEraTUBHBIX U MTO3UTUBHBIX TEHICHIIUSIX.

3. [IpyunHHBIN aHATU3.
3.1.  TlocTpoeHnue nepeBa MpUYUMH.

JlepeBo mpuuuH CTPOUTCS cBepXy BHHU3. Ha BepxHeM ypoBHE GpopMynupyeTcs
OCHOBHasl (MHTerpayibHasi) mpobyieMa, Ha BTOPOM YPOBHE - OCHOBHBIE MPOOJIEMBI,
Ha CIEAYIOUIEM — MPOOJIEMBI, SBISIOLUIUECS MPUUMHAMYU BBIIIECTOAIIUX MPOOIeM
u 1.1. [Ipn 3TOM B JepeBO MOTYT BKJIIOYAThCS paHee BBISIBICHHBIE (B Ipoliecce
CPaBHUTEIBHOIO, PETPOCIEKTUBHOIO  aHaiau3a) npobnembl. JlepeBo  He
00s13aTeIbHO JOJKHO HWMETh BHJI CTPOTOM HepapXuu, T.K. pa3Hble MPOoOJIeMbl
MOTYT UMETh OJIHY U Ty )K€ IPUYHUHY.

Jlanee olEeHMBAETCs Ba)XHOCTb MPUYHMH C IOMOIIBID OJHOTO W3 METOOB
BBISIBJICHUST ~ MHEHUH  SKCHEPTOB  (PaHKUPOBAHMS, NApPHBIX  CPAaBHEHHUH,
HEIOCPEICTBEHHON OLIEHKH, MOCJIEI0BATENBHOIO CPaBHEHUS W Mp.). Pe3ynbrarsl
IPEJICTaBISIIOTCS B BUE TAOJIUIIBI.
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VMeHBIIeHHE CIPOCa Ha

OaHHepEI
¢ | ITnoxoe xagecTEO
/ = N
Bricoxue nenst Joarue cpoxu / \
M3rOTOEIEHHA
/ IInoxoe Hexpamduuupo
cEIpBe BaHHBIE
Ioporoe a )
PaOOTHHKH,
CEIPBE ¥ naoxas
TIOCTABIIHKOR /Wamaaﬂm
Huzkas O1cyrcreHe \
omiarta KapLepHOTo
TPVA2 pocta
[Tnoxme

VCIOEHA
pvaa

Puc. 2 [Ipumep noctpoeHus epeBa NpuuruH

3.2.  IlocTpoeHue MPUUMHHO-CIEACTBEHHON TUarpaMmbl («pbIOUIA CKENET»).

Huarpamma Kaopy Hcuxkasl (1952 r.) mo3BojisseT B MPOCTON U JOCTYITHOU
dbopMe cuCTEeMaTH3UpPOBATh BCE TMOTCHIMAIBHBIE MPUYUHBI PACCMATPUBAEMBIX
mpo0seM, BBIICTUTh CaMble CYIIECTBEHHBIE W IPOBECTH IMOYPOBHEBBIA IOUCK
MEPBONPUYUHBI.

N3yuaemas mpobnema Ha amarpaMMe — 5TO «TOJOBa PBIObEH KOCTH.
«Xpeber» Ha AuarpaMMe yCJIOBHO U300pakaeTcsl B BUJIE NPSIMOW TrOPU30HTAILHON
ctpenku. [IpuunHbl U (QakTopbl, NPSIMO M KOCBEHHO BIIMSAIOIIME Ha MpoOsieMy,
U300paKAIOTCS HAKJIOHHBIMU CTPEJIKAMU — ATO «KOCTH.

Ha nuarpammy VcukaBbl 1O HampaBjI€HUIO BIIEBO HAHOCAT OCHOBHBIC
«KOCTHU» (KaTeropuu), KOTOpPhIE HUMEIOT OTHOIIEHHWE K paccMaTpuBaeMOMn
npobieme. Jlns Hayama KOMaHAa OJKCIEPTOB MOXKET PacCMOTPETh O0IIMe
KaTErOpUHU.

Bce BO3MOXHBIE TPUYMHBI OOBIYHO PACHPEACNSIIOT IO KATeropusiM IO
NpUHLIUANY «SM»:

1. Man (uenoBeK) — MPUYUHBI, CB3aHHbBIE C YEIOBEYECKUM (PAKTOPOM.

2. Machines (MammHbl, 000pyJAOBaHHWE) — TIPUYUHBI, CBSI3aHHBIE C
00opyI0BaHUEM.

3. Materials (MaTepuasibl) — MPUYMHBL, CBA3aHHBIE C MATEPHATIAMHU.

4. Methods (MeTOmBI, TEXHOJMOTHUS) - MPUYMHBI, CBSI3aHHBIE C TEXHOJIOTHEH
paboThI, C OpraHU3AIMEH TTPOIIECCOB.

5. Measurements (M3MepeHHs) — TPUYUHBI, CBS3aHHBIE C METOJAMHU
U3MEPCHHSL.

OcHOBHBIC KaTeropruu pacnpeacjisaroT B HUCXOJAIICM ITOPAAKC, HaA4YHMHAA C
TOM KaTCroOpruHr, KOTOpasd MMECT HaI/I6OJ'IBI]_Iy}O BCPOATHOCTH TOI'O, YTO €€ IIPUINHBI
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BbI3Ba)IM TIpo0sieMy. To ecTh Ta KaTeropus ¢ MpUYMHAMH, KOTOpas, M0 MHEHUIO
OKCIIEPTHON KOMAaH/IbI, SIBISETCS OCHOBHOM — OyneT OJMKe K «TroJIOBE PBIOBI»
(cm. puc. 4).

JImst  KaxmoW ~— KaTeropud  CTPOSATCS  JIOTIOJHUTEIBHBIE  «KOCTH»,
MIPEICTABIISIONINE OTIEIbHBIC IPUYUHEI, @ Y T€X, B CBOIO OYEpPE.b, TOOABISIOTCS
CBOM TmoANpuYuHBI. TakuM 00pa3oMm, TOJydaeTcss pPa3BETBICHHOE JEPEBO,
CBSI3bIBAIONIEE IPUYMHBI BO3HUKHOBEHHMS HECOOTBETCTBHS, HAXOJSAIIUECS Ha
Pa3HOM YPOBHE JeTaM3aIui. TakkuM CIIoCOO0M MOYKHO JI0OpaThCs 10 MEPBHYHBIX
NPUYHH, YCTPAHCHUE KOTOPBIX HanOoJiee CUIBLHO TOBJIMSICT Ha YCTPAaHCHUE BCETO
HECOOTBETCTBHUSI.

Yenosek O6opyaoBaHue

»{ Mpobnema |

Marepuan WUamepeHue TexHonorua

Puc. 4. lnarpamma VcukaBbl ¢ OCHOBHBIMH KaTErOPUSMU IPUYHUH

VYcrpaHuTh BCE BBISBICHHBbIE MPUYMHBI HEBO3MOXKHO, WJIM HEPEHTAOEIHHO.
TpeOyeTcsi BBIABUTH JBE€ WM TPU HauOoliee BaKHbIC MEPBUYHBIE MPUYMHBI U
YOPABJISATH UMHU. 17151 3TOr0 3KCNEPTHI TOJKHBI BBIACIUTD T€ EPBUYHbBIC TPUUNHBI
U3 MacChl BO3MOXHBIX M T€ TMOCJEACTBUS HECOOTBETCTBUS, KOTOPHIM HY>KHO
yAEIUTh HanOoJblliee BHUMaHUe. J[J1 paHKUpOBaHUS IPUYUH U OIICHKHU TSHKECTH
nocneAcTBui ynoOHo ucnonb3oBarh aHanu3 FMEA (Failure Mode and Effects
Analysis).

[Ipu mpoBenenun aHanuza FMEA komaHzIa paccuuThiBaeT OOOOIICHHYIO
OIICHKY, YKa3bIBAIOIYI0 HAa CTENEHb PUCKA BOBHUKHOBEHHS HECOOTBETCTBUA. DTO
npuoputeTHoe uncio pucka (ITYP), xapakrepuzyemoe:

. 3HAYUMOCTBIO TIOCTCACTBUS HECOOTBETCTBUS — 5 (significance —
3HAYUMOCTH);

. BO3MO>KHOCTBIO BOBHUKHOBEHUSI IPUYUHBI HECOOTBETCTBUS - O (origination
- HayaJio, MPOUCXOXKICHHE, Originate — BO3HUKATD);

+ BO3MOXKHOCThIO OOHapykeHusi nmpuuuHbl - D (detection - oOHapyxeHUE,
BbIsiBNIeHUE). Kaxapiii u3 panroB — S, O, D — onpenensiercs no 10-6aibHON
niKkajge, coctaBigemMorl B ¢dopme Tabmuiel wid rpaduka. [TYP npuumsb
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pacCUMTBIBACTCS KaK IPOU3BEACHUE ITHUX TPEX PAHITOB M MOXKET NPUHHUMATh
3HayeHus ot 1 mo 1000. Te mpuumHbl, y KoTopeix I[TYP Oonbiie 3amaHHOTrO
IPENEIbHOTO 3HAUEHHUS, U TOJJIEKAT YCTPAHEHUIO B IIEPBYIO OUEPE/Ib.

AHanornyHo auarpamMMmy VcukKaBbl MOYKHO HCIOJB30BAaTh W ISl aHAIW3a
NOCHEACTBUNA. VI3MEHUB HaIpaBIIEHHE «KOCTEW», MOXKHO IIOJYyYHUTh BEPOSTHBIC
NOCJIEICTBUSI, KOTOPBIE TAK)KE PAHKUPYIOTCS HA OCHOBAHWUH SKCIEPTHBIX OLEHOK U
IOMOTal0T  OLUEHUTb  CPOYHOCTb UM  II€JIECOOOpPa3HOCTh  OpraHu3aluU
KOPPEKTUPYIOIIUX U MPEIyIPEKIAOMUX MEPOITPUATH.

Bribepute onHy' M3 OCHOBHBIX NIpo0OJieM. BbiienuTe KaTeropuu BO3MOMKHBIX
OpU4YrH €€ BO3HUKHOBEHHA. lIpumepbl KaTeropwili uisi NPOU3BOACTBEHHBIX
MPOLIECCOB: UCTIOTHUTENHN, MAIIMHBI U 000PYI0BaHUE, MAaTEPUAIIbI, UCIIOIb3yEMbIE
METO/Ibl U TEXHOJIOTMH, OKpYy>Karollasi cpena, ynpasieHue u T.1. [lo kaxmon u3
KaTteropuii chopMmynupyite NpUYUHBI, OOYCIOBUBIINE BBIOPAHHYIO MPOOIEMY.
ITpencraBbTe NPUYMHBI B BUIE TUArPAMMBl «PBIOUH CKETIET).
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Puc. 5. IIpumep npuUMHHO-CIEICTBEHHON TUArpaMMBbl
4. CocraBieHue oT4eTa 0 CHCTEMHOMY aHAIU3Y.
B otuer noikHBI BOWTH: TpeOOBaHMS K CHCTEME M PE3yJIbTaThl aHalU3a

TpeOOBaHM; Pe3yJbTaThl OLEHKU YPOBHSI HCCIEAYEMOW CHCTEMbl; pPE3yJIbTaThl
PETPOCTIIEKTUBHOTO aHAIM3a; AEPEBO MPUUMH, AUATPAMMA «PHIOUIA CKENET».
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