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Temsl pepepaTos

Homep pedepara cooTBeTCTBYeT MNOPAAKOBOMY HOMEpPY B CIHMCKe
rpyImbI

1. [IpeaMeT U OCHOBHBIE UCXOHBIE MOJOKEHUS TEOPUH MPUHATHS PELICHUH.

2. Bujpl 3a1a4 IpUHATHUS PELLICHUN.

3. Knaccudukanus u o01iast XxapakTepuCcTHKa 3a7a4 IPUHIATHS PEIICHUH.

4. Merononoruueckue acnekTbl BbIOOpa PELICHUI MO OJAHOMY KPUTEPHIO B
YCJIOBHSIX HEONPEIEIEHHOCTH.

5. MeToionoruueckrue acmneKkThl BhIOOpa PEIICHUN MO0 OJHOMY KPUTEPHUIO B
YCIIOBUAX CTOXAaCTUYECKOW, IPUPOJHON U TTIOBEICHYECKON HEOIIPEIECIEHHOCTH.

6. OcoOeHHOCTH 3ajay MPUHATUS PEUICHUH MPU MHOTUX KPUTEPHUSIX B
YCIIOBUSIX ONPEIEIEHHOCTH.

7. Meroasl BBLACIECHUSA JY4YUIMX aJbTEPHATHB IO KPUTEPHUIOD OJHKBOPTA-
[Tapero. D¢ dekTrBHbIE ABTEPHATUBBI U UX CBOMCTBA.

8. CiocoObl BBIpAKEHUS W OMUCAHUS TMPEANOYTEHUS JIUIl, MPUHUMAIOIINX
peuieHusl.

9. XapakTepucTuka 3BpUCTHYECKMX METOJOB pEUIeHHUs 3ajad BbhIOOpa IMpu
MHOTHX KPUTEPUSIX B YCIOBUSIX OMPEACTICHHOCTH.

10. OcobenHocT 3ama4 TPUHATHAS PEIICHWA TP MHOTHX KPUTEPHUSIX B
YCIIOBHSIX HEONPEIEIEHHOCTH.

11. OcHOBHBIE TOAXO/IBI U METO/BI BHIOOpA PEIMICHHM MPU MHOTUX KPUTEPUSIX
B YCIIOBUSIX HEONIPEIEIEHHOCTH.

12. OTKOHEHNE OT PALMOHAIBHOCTU IPU NPUHATHH PELICHUH JIIOJAbMHU.
Oco0EeHHOCTH TPAKTUYECKOTO TPUMEHEHUSI CUCTEMHOTO aHAIM3a.

13. Bolgenenue, u3y4yeHue, OINpeAesieHHe Tuna W (QOpMyJIHpOBaHUE
pOOJIEMBI.

14. Beibop u ¢opMupoBaHUE KPUTEPUEB, PEKOMEHIAIMH TIO0 pa3paboTKe
aNbTEPHATUB.

15. IIpeameT 1 OCHOBHBIE MOJOKEHUS TEOPUH 3PGHEKTUBHOCTH.

16. Xapakrepuctuka (GakTopoB, BIHUSAIOMMX Ha 3(PGEKTUBHOCTH omepaiui
CJIOHBIX CUCTEM.

17. OcHOBHBIE METO/IOJOTHYECKNE YPOBHU W MPUHUMUIBI HCCIEIOBAHUS
(D PEKTUBHOCTU CIIOKHBIX CUCTEM.

18. OcHOoBHBIE BUABI TPOOJEM M  3aay, KOTOPbIE PEIIAIOTCI ¢
MCIIOJIb30BaHUEM METOJ0B T€OpHH YPHEKTUBHOCTH.



BapuaHT cucremMbl BbIOMpaeTcs 1o npuJioxeHus 1 u 2

IIpakTuueckass padora Nel «OIIMCAHUE CTPOEHUA ¢
OYHKIIMOHUPOBAHUA CUCTEM»

Leab padoThI: NOJIYYUTh NPAKTUUECKUE HABBIKU B BBIJCJICHUNA KOMIIOHEHTOB
CUCTEMBI, ONMCAHWE CBOMCTB U CTPYKTYpbl CUCTEMBI, €€ B3aUMOJEHCTBUE CO
cpenoi, GyHKIIMOHUPOBAHUS CUCTEMBI BO BDEMEHH U YIIPABJICHUE CHCTEMOM.

CamocrosiTeibHasi padoTa: U3y4eHUE OCHOBHBIX MTOHATUN TEOPUH CUCTEM U
CHUCTEMHOT'0 aHaJIn3a, 3aKOHOMEPHOCTEN U (YHKIITMOHUPOBAHUS CUCTEM.

IHopsinok BbINOIHEHHS PAa0OTHI:

1. Beibop 3aganusa. BwiOpath cucteMy, Ha MpuUMepe KOTOpou Oyaer
BBITIOTHATHCS MpakThueckast padora Nel, Ne2, No3.

[IpumepoM cHUCTEMBI MOXET CIYKUThb Ji00as TEXHUYECKas CHucTeMa
(aBTOMOOMIIB, KOMITBIOTEP W T.J.) WM OpraHu3aius, npeanpusrtue (6udmuorexa,
3aBOJI, Mara3uH pecTopaH u T.1.).

2. IlocTpoenue uepapxuu COCTaBa CUCTEMBI.

Beigenure HE MEHEe 5 MOACUCTEM B HCCIEAYEMOM CHUCTEME, yKa3aTh HX
B3aMMOCBSI3b, B COCTaBE IIOJCHCTEM, BBIICIUTH OO0Jie€ MEIKHE BJIEMEHThl U
MOJICUCTEMBI.

3. Onucarb CyIIHOCTHBIE CBOMCTBA CUCTEMBI.

Onucarh CYIIHOCTHOE CBOWCTBO CHUCTEMBbI M €r0 BHEUIHUE MPOSBICHUS.
Onpenenuts, SBISETCS JIU TaHHASI CHCTeMa dMep iKeTHOU. OO0CHOBATH OTBET.

4. Onucanue CTPYKTYpbl CUCTEMBI U €€ B3aUMOJICHCTBUE C OKPYKEHUEM.

VYkazath 00BEKTHl OKpYKaroIiei cpenbl (He MeHee Tpex). CocTaBUTh CXeMy
B3aMMOJICUCTBUSI KOMIIOHEHTOB CHUCTEMbBI, a TaKK€ CXEMYy B3aMMOJCIHCTBHUS CO
cpenoii. Onucath BHYyTPEHHUE U BHEIIHHUE CBSI3H.

5. Onmcanue PyHKIIMOHUPOBAHUS CUCTEMBI B IPOCTPAHCTBE COCTOSTHUSI.

Brigenuts xapaktepuctuku (mapameTpbl) cuctembl. [lapamMeTpbl MOTYT OBITH
CTpyNIupoBaHbl 1O  TUHaM:  (U3HUECKHE  XapaKTEepUCTHKU  (pa3mep,
MECTOMNOJIOKEHHE, 1BET, MaTepual M T.J.), TEXHHUYECKHE XapaKTEPUCTHKU,
SKOHOMHUYECKHE MTOKA3aTeN! U T. 1.

M3 MHOXecTBa TapaMeTpoOB BBIACIUTh T€, KOTOPBIE XapaKTepU3YIOT
noBesieHre ((PyHKIIMOHUPOBAHUE) CHUCTEMBI, T.€. KOTOPbIE U3MEHSIOTCA BO
BpeMeHu. Onucath pa3IndHble COCTOSAHUS. [laHHbIe BHECTH B TaOIUILY.

6. OnucaHue yrnpaBJIeHUS! CUCTEMO.

OnpenenuTh OCHOBHYIO 1I€NIb CHUCTEMBI. Eciau cuctema SBISIETCS HEXKUBBIM

00BEKTOM, 1LIEJTb, KaK MPABUIIO, ONIPENEISAETCA MMOIb30BATEIIEM.



Onpenenuth, KTO (Y4TO) M KAaK YOPaBJISET CHUCTEMOM, C IMOMOIIBI KaKHX

YIIPaBJIAIOMINX BOBHCﬁCTBHﬁ OCYHICCTBIICTCA YIIPABJIICHUC, HCIIOJIB3YCTCA JIM B

YIpaBJICHUU o6paTHa;1 CBA3b U €CJIM UCITIOJIB3YCTCA, TO KAKMM 06p8,30M.

7. CocTaBJiEHHE OTUYETA.

Otuet oopmiIseTcss B COOTBETCTBUU C IPUMEPOM, IPUBEACHHBIM HIDKE.

IIpumep BbINOJIHEHUS] MPAKTHYecKOi padoTbl Nel.
1. Cucrema — TOCTHUHHAIIA.
2. Mepapxust cocTaBa CUCTEMBI

IFrOCTUHHUIIA
Ynpasiaenue | O0ciy:K. rocrei CHao0:xenune MapkeTuHr Tex.o0cay:K.
Anvmunuctpa | [lepconan ObecnevyeHune Pexnama: razersl, TexHuueckui
s TOCTUHUIIBL: MaTepuaibHO- JKYpHaJIbl, UHTEPHET. | ePCOHA:
TOCTUHUIIBI TOPHUYHEIE, TEXHUYECKUMU Caiit ¢ ANEKTPUKH.
aIMUHHUCTPATOPBl, | CPEACTBAMHU: CPEACTBA | BOSMOXHOCTBIO CaHTEXHUKH
OoXpaHa U1 yOOPKU HOMEPOB, OpOHHPOBaHUS U T.J.
OaHHBIC HOMEpOB,
IIPUHA]IEKHOCTH, BO3MO>KHOCTh

MeOenb U T.1I.

nmpocMoTpa OpoHU U
T.JI.

3. CyIIHOCTHBIE CBOMCTBA CUCTEMBI

CymnHoctHoe cBoiicTBo 'TOCTMHUIIBI — BpemeHHO€e npOoK1UBaHUE TOCTEM.

SIBneHue — KoMpOpTHOE pa3MeIlleHUE MOCTOSIIbIEBR, OOECIIEYeHUE CEpBUCA, B
COOTBETCTBUM C KJacCOM HOMeEpa (KOJIMYECTBOM 3BE€3/] TOCTUHHUIIBI B IEJIOM).

I[aHHOG CBOMCTBO SIBJISICTCS OMCP/KCTHBIM T.C., HU OAWMH H3 KOMIIOHCHTOB

CHCTEMBI HE MOKET 00€CIIEUUTh €T0 MO OTACIIbHOCTH.

4. CTpyKTypa CUCTEMBI U €€ B3aUMOJICHICTBUE C OKPYKEHUEM.
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5. Omnmcanne QyHKITMOHUPOBAHUS CHCTEMBI B TPOCTPAHCTBE COCTOSTHUSI.

- (usnueckue XapaKTEPUCTHUKHU:
TPEXATAXKHOE 3aHUE,

YeJIOBECK;

roctuHuiia 4 3Be3.bl,
C BO3MOXHOCTb OJIHOBpEeMEHHOTO pa3MmemieHus 100

B r. Coun,

- SKOHOMHMYECKHE: €KerogHas uucras npuobuib — 1,5 Muumona pyOneid,

BO3MOXHOCTh TpyJloycTpoiicTBa st 20 4venoBek, co cpeaHum okiagom 20 T.

pyOneit;
IMapamertp 1 cocrosinue 2 cocTosiHuE 3 cocTosiHuE
(ce30H 0THYCKOB, | (MeKCe30HbE, (kan.pemMoOHT)
100 % wnomepoB |50%  HOMepoB
3aHATHI) 3aHSATHI)
Bo3MoxxHOCTE B ciaydae | CBoOOHOE Her
pa3MenIeHus rocTen OpOHUPOBAHMS pa3MenieHme
[TpuObLIb MakcumanbHas Cpennsis nm | Her
HU3Kast
CroumMocTh MakcumanbHasi, B | CpenHss Her

ITPOXKMUBAHUA B HOMCpPaAx

COOTBCTCTBHH C
KJIaCCOM HOMCECPA

Bo3moxHOCTE
TPYAOyCTpOICTBA
HACEJICHUS

Jla, B KaudecTBe
00CITyKHUBAIOIIETO
nepcoHana

Jla, B KauyecTBe
00CITyKHBAIOIIETO
nepcoHasia

Jla, B kauecTBe
CTPOUTEIIBHO-
MOHTKHBIX

Opuran

6. OnucaHue yrnpaBJIeHUS! CUCTEMO.

[enn

pasMCIICHNA ITOCTOAJIBIICB, obecrnieueHue HpI/I6BIJ'II/I BiaaaciibliaM I'OCTUHHIEI.

(YHKIIMOHUPOBAHUST CHUCTEMBI — oOecnedyeHue KOoM(OPTHOTO
VYnpaBiaeHue cUCTEMON — YHpaBieHHE OCYLIECTBISETCS aAMHUHHUCTpaIei

TOCTHUHUIIBI B COOTBETCTBUHU C HOPMATUBHO-TIPaBOBOM 0a30ii PO.

MpakxTuyeckas pa6ota Ne2 «(IIOCTPOEHUE ®OPMAJIBHON
MOJIEJIA CUCTEMBI»

Leab padoThi: MOMYyYUTh MTPAKTUYECKUE HABBIKH B (HOPMHUPOBAHUM OA30BBIX
MOJieJIel CUCTEMBI (YEpHOTO SIIIMKa», COCTaBa, CTPYKTYPhbl) U OMUCAaHUE MX Ha
(dbopMabHOM SI3bIKA.

CamocrosiTesibHAsE padoTa: W3ydeHUE TOHIATHS MOJIENH, KiacCHU]UKaims
MOJIEJIEH, I3bIKOB OIMMCAHUS MOJeJIel, 0a30BBIX MOJIEJIEN CHCTEMBI.

IHopsinok BbINOJIHEHNSI Pa0OTHI:

1. BeiOop cuctembl: cucteMa BEIOpaHHAS B TIEPBOM MPaKTUUECKON padoTe.

2. ITocTpoenue GopManbHON MOJEIIN «YEPHOTO SIMKa». BBECTH MHOXECTBO
MEPEMEHHBIX, OMUCHIBAIOITUX BXOSIINE JIEMEHThI, CATHAJIBI U T.J., © MHOXKECTBO

MNEPEMCHHBIX OIIMCBIBAIOMINX BbIXOAHBIC 3JICMCHTDBI, CUTHAJIbI U T.[.



3. I[ocTpoenue popmanbHOM MOJETH COCTaBA.

4. IloctpoeHue popManbHON MOJIENTU CTPYKTYPHI.

5. O@opMUTH OTYET B COOTBETCTBUU C TPUMEPOM, TPUBEAEHHBIM HIKE.
IIpuMep BbINOJTHEHUS NMPAKTHYECKOH padoThl Ne2.

1. Cucrema — TOCTHUHUILIA.

2. ®opmMalibHasi MOJENb «YEPHOTO SIIIUKAY.

Bxoasmue napamerpsl

Boixo/iHbIE TapaMeTphI

BponupoBanue Homepon —[
L » [lomyueHue npuObLIN

HopmarusHo-1mipaBoBas
6aza

Y

['ocTnHHUIIA

KomdopT mocerureneii

Y
\ 4

Obecrnieuenne MaTepraIbHO-
TE€XHUYECKUMU CPEACTBAMU

Bxopdimme mapaMeTpsi:

- X — OpOHHMPOBAaHNE HOMEPOB;

- X, — HOPMaTUBHO-TIpaBoOBas 0a3a;

- X3 — o0ecreueHnue MaTepruaIbHO-TEXHUIECKIMH CPEACTBAMU,

Brixonnsie napaMeTpsbl:

- Y| — IOJy4YeHHE PUOBLIH;

- Y2 — KOM(OPT MOCETUTENEH.

MHOXECTBO TEPEMEHHBIX OIMCHIBAIONMNX (YHKIIMOHHUPOBAHUE CHCTEMBI
7={zy}:

- 7] — 3aIll0JIHEHHOCTh HOMEPOB TIOCETUTEIISIMU;

- Z) — YPOBEHB (KOJTMYECTBO 3BE3]1) TOCTHHMIIBI;

- Z3 — MaTepUaIbHO-TEXHUYECKAs! OCHAIIEHHOCTh HOMEPOB.

3aBHCUMOCTb MEKIY BXOAHBIMH U BBIXOHBIMU ITAPAMETPAMHU:

x1=f(21); 2:=1(x3); 22=f(x2); 22=f(x3); y1=£(z1); y1=£(22); y>=1(z3)

3. ®opmanbHast MOJIENb COCTaBA.

BBoauM MHOXECTBO TIOJICHCTEM M JJIEMEHTOB CHCTEMBI, IEpPEUUCIIsieM
DJIEMEHTHI 3TOTO MHOXKECTBAa. B JaHHOE MHOXXECTBO BKIFOUAEM IMOJICHCTEMBI
pa3HOTO YpOBHS, B TOM 4YHCIe MU cuUcTeMy B 1enoM. llpu dopmupoBanum
MHOKECTBa HCIOIB3YeM HEpPapXUI0 COCTaBa, IMOCTPOCHHYIO B MPaKTUYECKON
pabote Nel.

l'octunuma kak cuctema S={si} COAEPKUT B ceO€ MHOXKECTBO IMOJICUCTEM §;,
rZie S| — YIpaBlIEHHE TOCTHHUIIBL, Sp — MOJCUCTEMa OOCIYKUBAHHS TOCTEH; S3 —
cHaO)KeHHE TOCTHHHMIIBI; S4 — TEXHUYECKOE 00CTYKUBAHNE TOCTHHHIIBI.



OnucbiBaeM MOJIEIb COCTaBa, MCIHOJIb3Ysl OTHOIIEHUEe arperaiuu R*€€SxS
(OHO yCTaHaBIMBAETCS MEX]y MOJACHUCTEMaMH, OJIHa M3 KOTOPBIX BKJIIOYAET B
KaueCcTBE COCTABHOM YaCTH JIPYTYIO).

Just roctuaunbl Sg R* S, S R*% S,, Sp R S3, Sp R? Sa.

4. ®opmanbHasi MOJEIb CTPYKTYPHI.

BBoanm MHOKECTBO 00BEKTOB OKPYIKAFOIICH CPEIIhI:

- V] — TOCTH (TIOCTOSJIBIIBI);

- V3 — 3aKOHOJATEIbCTBO PD;

- V3 — TOCYAapCTBEHHbIE CTPYKTYphI (HaJOroBas, MoXKapHas, CaHUTapHas U
T.J.

OnuieM B3aMMOJIEUCTBUE MOJCUCTEM (IJIEMEHTOB CUCTEMBI) JAPYT € APYroM
U C O0BEKTaMH OKPY>KAIOIIECH CPEIbI.

dopmabHas MOJAEIb CTPYKTYPhI MOXKHO 3aIMCaTh CICAYIOIIUM 00pa3oM:

ViR'S, — rocrtu, Omarogapsi OT3bIBaM M KPUTHUKE, MOTYT BIIHSITH Ha
yIpaBJ€HUE TOCTUHULIBL

ViRYS, — rocrtu, Omarogapss OT3bIBaM M KPUTHUKE, MOTYT BJIMATH Ha
00CITy’KMBaHUE B HOMEPaxX TOCTUHUIIBI;

ViRYS; — rocrtu, Omarogapss OT3bIBaM M KPUTHUKE, MOTYT BJIMATH Ha
CHA0XCHNE TOCTUHHIIBI;

ViRYSs — roctm, Omarogapsi OT3bIBaM M KPUTHUKE, MOTYT BIHSITH Ha
TEXHUYECKOE OOCITYKUBAHUE TOCTHHHIIBI;

V,RYS| — 3akoHomarenpHas 0a3a MOXKET BIHMSATh Ha aJIMHHHCTPAIUIO
TOCTHHHUIIBI;

V3RYS, — rocymapctBeHHbIE CTPYKTYpPhl MOTYT OKasblBaTh BIIMSHHE Ha
aAMUHUCTPALINIO TOCTHHUIIBI;

V3RYS, — rocymapcTBeHHBIE CTPYKTYphl MOTYT BIUATH Ha CEpPBUC B
TOCTHUHHUIIC,

IIpakTuuyeckasi pabora Ne3
«METOJA MOP®OJIOI'MYECKOI'O AHAJIU3A»

Heaps padorbl: NOIYYUTh MPAKTUYECKUE HABBIKM B (HOPMHPOBAHUMU:
BAapUAHTOB CUCTEM METO/I0M MOP(OJIOTUYECKOTO aHATIN3A.

CamocTrosiTeibHas padoTa: u3ydeHue MeTo1a Mop(hOJIOTHYECKOTO aHATU3A.

Ilopsaok BeINOTHEHUsI padOThI:

1. Mopdonoruueckuii aHaius.

1.1.Be160p 00BbEKTa (CUCTEMBI).



1.2.BpiOepuTe MPOEKTUPYEMYIO CHCTEMY, OMHUIINTE MPOOIEMHYIO CUTYAIIHIO,
OIpeeNuTe TPEOOBAHUS K POEKTUPYEMON CUCTEME U KPUTEPUH OLIEHKH KauecTBa
BapHaHTOB.

1.3.CoctaBienne MOP(POTOTHIECKON TAOTHIIBI.

Belgenure cyliecTBEHHbIE MNpPU3HAKA CUCTEMBbI (4-5), T.e. MapaMeTpsl
BJIMSIONINE Ha peuieHre mpobieMHou cutyauuu. [Ipeasioxxkure aabTepHATUBHBIC
BapHaHTHI JJIs1 KaXJA0ro MpHU3HaKa (BapUaHThl MOTYT ObITh KOMOWHUPOBAHHBIMH).
Pesynbratel opopmute B Buge Mopdoorndeckoit Tabnuisl (Tadbauna 3.1).

Tabnuna 3.1
IIpusnaxku AJIbTEPHATHBHbIE BAPHAHTBI
1 2 3
Al | CnenuanbHoe CoBpeMeHHOE Ycrapesuiee
o0opy0BaHNE
A2 | Kommiekryromue | OTeuecTBEHHbIX 3apyOeKHBIX
MIPOU3BOIUTEIICH MIPOU3BOIUTEIICH
A3 | IIpuem 3aka3oB IIyHKTHI ITpEMa ATEHTBI
(MHAMBUAYATIBHBIN
MIOJIXO/)
A4 | Knaccudukarmusa | OnbiT 60ojee 3-x jger OneIT MeHee 3-X bes omnniTa
CIEIHAINCTOB JeT
AS | YcioBus Tpyna | Ya0BIETBOpUTENbHBIE | XOPOIINE OTauyHbIe

KonmdecTBo pemenuii mo qanHoM Tadauie paBHo: 2x2x2x3x3=72 BapuaHTa.

1.4.Mopdonorudeckuii CHHTES.

OcymiecTBure CuHres BapUAHTOB yTeM HOCJIEA0BATEIBHOTO
KOMOMHHMPOBAHUS IPU3HAKOB: CHayajga KOMOMHHMPYIOTCSI [Ba INpU3HAKA, 3aTE€M
OCTaBIIHMECS TTOCJIE OTOpachIBaHKUS KOMOWHAIIMA KOMOMHUPYIOTCS co Clieyronum
npusHakoM u T.A. [lpu otTOpaceiBaHMM XyqIIMX KOMOMHALMW y4YUTHIBATE
TpeOOBaHUS U KPUTEPHH.

PesynbTarsl npeactaBbTe B BUe TabauIsl (Tadm. 3.2).

Tabmuna 3.2

Bapuantel | [Ipusznak 1 | [Ipusnak 2 | [Ipusnak 3 | [Ipusnak 4 | [Ipusnak 5

Bapuanr 1

Bapuanr 2

Bapuanr 3

[Tpumep mopdonoruyeckoro cunresa (puabTpanus NOTYyUYECHHBIX PELIICHHH):
Al+A2

CnenmansHoe Kommekryromme
000pyI0BaHue A21 A22
All

Al2 HET HET




Al1+A2+A3

[Ipuem 3aka3oB Al1+A2
All1+A21 Al11+A22

A31 HET HET
A32

Al+A2+A3+A4
KBanuduxanus A1+A2+A3
CIIEIUAJINCTOB Al1+A21+A32 Al1+A22+A32
A41
A42 HET
A43 HET HET

Al1+A2+A3+A4+AS
VYcnosus Al1+A2+A3+A4
Tpyna AlT1+A21+A32+A41 | A11+A21+A32+A41 | A11+A22+A32+A41
AS1 HET HET
AS52 HET HET
AS53 HET HET

IMosyuyaem 3 pe3yJbTHPYIOLIUX BAPHAHTA:

1. A11+A21+A32+A41+A52 — HeoOXOaUMO COBpeMEHHOE O0OpyIOBaHUE
OTEUYECTBEHHOT'O0 TPOU3BOJIUTENS, AareHThl, padOTalIIMEe C HWHIUBUIYAIbHBIM
MOJXO/JOM K 3aKa3uuKy, C OINBITOM pPabOThl Oojee Tpex JeT, s UX padoThl
HEO0OXOIMMO CO3J1aTh XOPOILIKE YCIOBUS TPYIa.

2. A11+A21+A32+A41+A53 — HEOOXOIWMO COBPEMEHHOE O0OpYyIOBaHUE
OTEUECTBEHHBIX MPOU3BOAMUTENEH, areHThl, padoTarolmye ¢ WHIUBUAYAIbHBIM
MOJIXOJIOM K 3aKa34yhKy, C ONBITOM paboThl Ooijiee Tpex JeT, Ui UX paboThl
HEO0OXOAUMO CO3/1aTh OTJIMYHBIEC YCIOBHS TPyAa.

3. A11+A22+A32+A41+A51 — HeoOXOaMMO COBpEeMEHHOE O0OpYy/I0BaHHUE
3apyOeXKHbIX MPOU3BOJUTENEH, areHThl, padoTalIIMe C WHIWBUIYAIbHBIM
NOJXO/IOM K 3aKa3uuKy, C OINBITOM pPabOThl Oojee Tpex JeT, I UX padoThl
HEOOXOMMbI yIOBIETBOPUTEIBHBIC YCIOBUS TPYAA.

2. BpIOOp oNTUMAaNBEHOTO BapuaHTa MO0 000OIIEHHBIM KPUTEPHUSM,

2.1./Ins BbIOOpa ONTHUMAJILHOTO BapHaHTa M3 MHOXECTBA MEPCHEKTUBHBIX
BapUAHTOB, C(HOPMUPOBAHHBIX HA MPEIBIAYIIEM IIare, He0OXOJIMMO BBIIBUHYTh
YacTHbIE KpUTEpUHU BbIOOpa (He MeHee 5), OleHuTe BeC KaKI0To KpUTepHUs Tak,
4yTOOBI 00I11asi CyMMa BECOB BCEX KpUTEpUEB ObliIa paBHa 1.

2.2 JlaiiTe 3KCHEPTHYIO OLEHKY KaXXIOI0 BAapHaHTa IO KaXJAOMY YaCTHOMY
KPUTEPUIO B BHJI€ KAYECTBEHHBIX OLIEHOK: OMJIUYHO, OYEHb XOPOULO, XOPOULO,
Y0081emeopumenvHo, NocpeoCmeenHo, HeyoosiemeopumenvHo. llepeBeaure
KAuECTBEHHBIE OLICHKU B KOJMYECTBEHHBIE ITPU HUCIIOIB30BaHUHU IIKaibl oT 0 10 1.




Paccunraiite i KaXaoro W3 BapUAHTOB 3HAYEHUS KaXKIOrO U3 S-TH
UHTErPAJIbHBIX KPUTEPUEB, TPUBEICHHBIX HUXKE.

2.3.A00umusnas ceepmka YacmMHbIX Kpumepued — 3HAUCHHE WHTErPaIbHOTO
KpUTEpHS OIpEAeNIeTCsl KaKk CyMMa 3HAUY€HUM YacTHBIX KPUTEPUEB, MOJIENECHHAs
Ha KOJMYECTBO YACTHBIX KpuUTepueB. B ciydae, eciyu 4acTHbIE KPUTEPUU UMEIOT
pPa3TUYHYI0 BXXHOCTH (BEC), TO BMECTO (HOPMYJIBI cpeaHeapruPpMETHISCKOTO IS
OTpeIeIICHHS 3HAUYCHUS MHTETPAIIbHOTO KpUTEPHUsI HCTIONB3YIOT
CPEIIHEeB3BEIICHHOE apU(PMETHIECKOE.

2.4 Mynvmunauxamuenas ceepmika 4acmuulix kpumepues. [1pu ucnoyib3oBaHUU
JAHHOTO KpUTEpHs HE TpeOyeTcs HOPMUPOBKA YAaCTHBIX KpUTepueB. Eciu yacTHbIe
KPUTEPUU HUMEIOT OJIMHAKOBBIA BEC, 3HAYEHUE HWHTErPAILHOTO KpUTEpUs
ompenensercs no Gopmyie cpeaHereoMmerpudeckoro. Ecim ke gacTHbIe KpUTepun
UMEIOT  pPa3JIMYHYI0  Ba)XXHOCTh, TO  ONPEACISIETCS  CPEAHEB3BEIICHHOE
reomerpuyeckoe. Kak u B ciaydae aaJIUTHBHON, CBEPTKM CyMMa BECOBBIX
K03(pbUIIHEHTOB AOJKHA OBITH paBHA 1.

2.5.Memoo uodeanvuou mouku. [lpexae Bcero, HEOOXOAUMO 3a/1aTh UICAUTHHYIO
TOUYKY X, T €. OOBEKT C HAUTYUIIUMHU 3HAYCHUSIMU IO BCEM KputepusiM. J1ist aToro
[0 KaXJIOMY M3 YaCTHBIX KPUTEPUEB (j, HEOOXOAMMO OIPENEIUTh HaWIy4Yllee
3HauYeHue qgi(Xo)

Kak mpaBwuiio, q;(Xy) = max;q;(x;)

3HaueHHE WHTErPAbHOTO KpUTEpHUsl [UIsi OO0BEKTa Xi- 3aJaeTcs Kak
B3BEIICHHAs CyMMa PAacCTOSIHUM MEXAY HUM M HJIC€AJIbHOM TOUYKOW JIM MO BCEM
YaCTHBIM KpHUTepusM. Haumydmum siBhsieTcss 00BEKT, UMEIOIINN MHUHHUMAIbHOE
3HAYCHUE KPUTEPUS.

Ecnmu ornieHku OOBEKTOB MO YAaCTHBIM KPHUTEPUSAM IOJTYYEHBI B MOPSIKOBOU
(paHroBoi) MIKajge WM3MEPEHHU, TO PACCTOSHHE MEXKIY TOYKAMU Xo H X
ompenensercs mo Gopmyie:

glx)= Z‘. (1 -7, ), i= G -

=l

CylecTBYIOT M pa3iauyHble MOAU(PHUKALMU METOAa HJealbHOM Teuku. B
YaCTHOCTH, PACCTOSIHMS 110 KAKJOMY M3 YaCTHBIX KPUTEPUEB HE CYMMHUPYIOTCS, a
HaxXOAMUTCS MAaKCUMaJIbHOE OTKJIOHeHHe. Hawumyummm cuuTtaercss OOBEKT, Y
KOTOPOT0 MaKCHMaJjbHOE OTKJIOHEHHEe MUHUMabHO. [Ipu pemenun 3agau BeiOOpa
TOT KPUTEpUN TO3BOJISIET «OTOPAKOBBIBaTH» aJIbTEPHATHUBBI C OOJIBIIMMHU
OTKJIOHEHHSIMU 1O OT/AEJIbHBIM KPUTEPUSIM.

2.6. Ilo kaxaomMy KpUTEpHUIO ONPEACIUTE HAWIY4YIIU  BapHaHT.
Pe3ynbpTaThl npeactaBbTe B BUIE TaOMIIbI (Tab. 3.3).
Tabnuua 3.3
\ Kpurepuu | BapuanTtsl | Haunay4ymuii pe3yabrar \




(Beca) X1

X

X3

1
2
3
4

5

2.5. [Ipumep BrIOOpA MO KPUTEPHSIM:
3agaauM BecoBble KOA(DPUIIMEHTHI 3HAYMMOCTH KaXXJ0ro u3 kputepueB (K)

oTbopa:

l.

A

VuukansHocTh = 0,4
@yHKIMOHANBHOCTH = 0,3
Croumocts = 0,15
Pexmama =0,1
H3BectHocts = 0,05

[IpoBeneM mATH 3KCHEPTHBIX OLICHOK MO ATUM KpPUTEPHUSM IJisi BbIOOpa

ONTUMAJILHOTO PE3yJIbTUPYIOIIETO BapHUaHTA.

OLEHKH 10 YaCTHBIM KPUTEPHUSM:

1) Otnmuno (0) = 1,0

2) Ouensb xopouio (0x) = 0,75

3) Xopomo (x) =0,625

4) VY noaerBoputensHo (y) =0,5
5) Tlocpencrenno (m) = 0,25

6) HeynosnerBopurtenbHo (H)= 0

1. MakcuMyM CyMMBbI B3BEILICHHBIX OLICHOK:

F =Y w;iFi(x;) > max € X
pp

J

Kpurepuu (Beca) BapuanTtsl
X X2 X3
K; (0.4) 0X X ()¢
K> (0,3) y 0x 0
K; (0,15) y 0 X
K4 (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. MUHMMYM CyMMBbI OTKJIOHEHHUH OT «H1€AJTbHON TOUKMN»:

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

=1

Kpurepuu (Beca) BapuanTtsl
Xy X2 X3

K; (0,4) 0Xx X 0x

K5 (0,3) y 0x 0

K; (0,15) y 0 X

K4 (0,1) X ()¢ X

K5 (0,05) 0 y X

Pemienne

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

MuHUMYM CyMMBbI OTKJIIOHEHUH OT «HJAc€albHOW TOUkW» paBeH 0,2125, urto

COOTBETCTBYET BBIOOPY TpPETHEro pE3yJbTUPYIOUIEr0o BapuaHTa X3, Kak U

IMOJYYHJIOCH IIPH IIEPBOM METOAC SKCIICPTHLIX OLICHOK.

3. MuHUMYM CyMMBI KBA/IPATOB OTKJIOHEHHH OT «UAeaJIbHON TOUKN»:
n
F= ) (w(F—-F(x))?>mineX
i\ i\Yj X
i=1

KBaaparTbl OTK/JIOHEHHUI OT «UA€AJIbHON TOYKMW)

Kpurepuu BapuaHTtsl

(Beca) X X2 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

K4 (0,1) 0,0375°=0,00140625 | 0,025*=0,000625 | 0,0375°=0,001406

K5 (0,05) 0°=0 0,025%=0,000625 | 0,01875*=0,000352

Hroro 0,03953125 0,031875 0,014922

MuHuMyM cymmbl  KBajgpaToB oTkiIoHeHuM 0,014922  coorBeTcTBYET

BapuaHTy X3. OTOT KpUTEpPUl TMO3BOJISIET OTCEATh aJbTEPHATHBBI  CO
3HAYUTEIBHBIMU  OTKJIOHEHUSMM 3HAYEHUH YaCTHBIX KPUTEPHUEB OT HX



MaKCHUMaJbHBIX 3H3‘-ICHPII>1, T.K. TAKMC OTKIIOHCHUS, BO3BCACHHBIC B KBa/IpaT, PC3KO

yXyallaroT 3HAYCHUEC HHTCTPAJIbHOI'O KPUTCPUA.

4) MUHUMYM MaKCUMAJIbLHOT0 OTKJIOHEHWH:

maxw; (F, — F; (xj)) - min € X
l Xi

MakcumanbHbIi BecoBor KodddurueHt pasex 0,4.

Kpurepuu (Beca) BapuanTtsl
X1 Xs X3
K; (0,4) 0X X 0X
K5 (0,3) y 0X 0
K; (0,15) y 0 X
K4 (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
HToro 0,65 0,55 0,55
MuHUMYM MaKCHUMaJbHOTO OTKJIOHEeHHss paBeH 0,55. OnrtumaibHbIe
BapuaHThl: X, X3.
5) MakcuMyM MUHUMAJIbLHOU OLCHKU:
minw; (F, — F, (xj)) - max € X
l Xi
MunumanbHbIi BecoBoit koaddunment 0,05
Kpurepuu (Beca) Bapuanrtsl
X X5 X3
K; (0,4) 0X X 0X
K5 (0,3) y 0X 0
K5 (0,15) y 0 X
K4 (0,1) X 0X X
K5 (0,05) 0 y X
Pemenne

0,05*0,75=0,0375

0,05*0,625=0,03125

0,05*0,75=0,0375

0,05*0,5=0,025

0,05*0,75=0,0375

0,05* 1=0,05

0,05*0,5=0,025

0,05*1=0,05

0,05*0,625=0,03125

ISR SR

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 orieHku 0,18125 (Bapuantsl X7, X3)

4. Ha ocHOBaHUU MPOBEICHHBIX SKCIEPTHBIX OI[EHOK MO MSATH UHTErPATbHBIM
KpUTEPUSIM ONTUMAJIbHBIM MOXKET CUUTATHCS TpeTui BAPUAHT:
A11+A22+A32+A41+A51=X3— HeoOXoAMMO COBpPEMEHHOE O000py/IOBaHUE
3apyOeXHBIX MPOU3BOJUTENEH, areHThl, padoTalIIMe C WHIWBUIYAIbHBIM
MOJXOJOM K 3aKa3uuKy, C OINBITOM pPabOThl Oojee Tpex JeT, s UX padoThl
HEO0OXOIUMBI yIOBIETBOPUTEIIbHBIE YCIOBUS TPY/A.

JlaHHBIM BapuaHT SIBISIETCS JTUAEpOM 1o KputepusMm. CrenoBaTeiabHO, IS
MOBBIIICHUS] TPOU3BOJUTENILHOCTH TpyJAa CIEAyeT COOM0aaTh CIEIyIOIIHe
yCIOBHUSI:  HEOOXOAMMO  HCIIOJIb30BaTh  COBPEMEHHOE  OOOpyJOBaHUE U
KOMIUIEKTYIOIIME OTEYECTBEHHOro mpou3BoauTtens. Heobxoaumo HaHMMATH
KBaTU(UIIMPOBAHHBIN TMepcoHall (CTak paboTel A0 3-X JieT), oOecrneuynBaTh
yIIOBJICTBOPUTEIIbHBIC YCIOBUS TPyAa W WHAWNBUAYAIBHBIH TOIXOA K KaXIOMY
3aKa34ymKy,

3. CocraBiieHHE OTUETA.

B oTder momkHBI BOWTH: peE3ynbTaThl MOP(HOJIOTHYECKOTO aHalu3a -
BbIOpaHHasi cucTemMa, TpeOOBaHHS W KPUTEPUH OILIEHKH, Mopdosoruyeckas
tabnuia (tabmuna 3.1), TaGuuibl s KaKI0TOo 1ara Mop(doIoru4ecKkoro CUHTe3a,
pesyabTupyromas Tabnuia (tadauia 3.2), BBIYUCIESHHbBIC 3HAYEHUS 110 Pa3IMYHBIM
KPUTEPUSIM JJIsl K&KJI0TO BapuaHTa (Tabdsuia 3.3)

IIpakTnueckas padora Ne4

«METO/JIbI TOPOXKJIAIOLUX TPAMMATHK»

Leab padoThl: NOTYYUTh NPAKTUUECKHE HABBIKU B POPMHUPOBAHUU (YHKIHUI
CUCTEMBI U (DYHKLIMH yIIpaBIEHUS METOAAMHU MTOPOKIAIOLIUX IPAMMAaTHK.

CamocTrosiTeibHast padoTa: U3y4eHHE METOI0B MOPOKAAIOIINX IPAMMATHK.

1. Meton CTPYKTYPHO-(PYHKIHUOHAJIBHOI O NMPOCKTUPOBAHUSA
A.C.Ka3apHOBCKOIr0 TI03BOJISIET MOPOKJIATh YNPABIAIOIIUE W YIPABIIEMbIE
(GYHKIIUM TTPOU3BOJCTBEHHONW CHCTEMBI, a TAKXK€ CTPYKTYpBI JUIsl UX peau3aluu
nyTeM KOMOWHHUPOBAHHUS 3JEMEHTAPHBIX POJIOB JESATENILHOCTH M CTPYKTYPHBIX
AJIEMEHTOB JIEATEIbHOCTH.

OTOT MNOPOXKAAOIIMUNA MEXaHU3M IPEJCTABIIET COOOM S3bIK ONUCAHMS
NEeATEIbHOCTH.  SI3bIK  BKJIIOYAET  BBISIBJIEHHOE HAa  OCHOBE  aHajau3a
MPOU3BOJCTBEHHON CHUCTEMbI HEOOJNBIIOE YHCIO AJIEMEHTAPHBIX (YHKUIUN
(«andaBut» s3bIKa) W TpaBUI U3 KOMOMHUPOBAHUS («CHUHTaKCHC» s3bika). C



MOMOIIBI0 ATOTO sI3bIKa (HOPMHUPOBATIACH TOJUCTPYKTypa TMPOU3BOICTBEHHOU
CUCTEMbI, BKIIOHaromias 4 BuAa CTPYKTyp; TexHuko-TexHosorudeckyw (TC),
oprann3annonnyto (OC), spronomuueckyto (3C) u coruansuyto (CC).

BoigensieTcst nsTh HECBOAUMBIX JAPYT K JIPYTY POAOB JI€ATEIbHOCTH;

1. 4 - mpon3BOACTBO (BBITYCK MPOAYKIIMH, OKa3aHUE YCIIYT);

2. v - xu3HeoOecneueHne (MoaIepKaHue AIEMEHTOB CHUCTEMBI);

3. p- opranm3anus (afantanus K BHEIIHUM BO3JCHCTBUSIM);

4. c - ynpaBieHHUE:

5. f- oOHOBIEHUE (CO3/IaHNEe HOBOM MPOIYKIIMH, YEIyT, TEXHOJIOTHI).

JIroOot M3 3TUX POJOB JCATECIBHOCTH MOXKHO TMPHUHATH 32 OCHOBHOM H,
UCIIONIb3Ysl ~ MPABHJIO TPAaMMATUKH  «IPUCOCIMHEHHUE  CJIEBa», IMOJIYYUTh
KOMOHWHAITHIO C IPYTUM POJIOM JiesTeIbHOCTH. Hanpumep:

vh — xxu3HeobecreueHrne Mponu3BOICTRA;

ph — opranuzaiys Ipou3BOJICTBA;

ch — yTipaBlieHHE TTPOU3BOICTBOM;

fh — 0OHOBJIEHHE TPOU3BOICTBA/

K xax10¥ U3 moayuyeHHOM KOMOWHAIIMI TaKyKe MOXKHO MPUCOCAUHUTD JIH000M
PO IeATEeILHOCTH, HAIlpUMED:

pvh — opranu3zanus )Ku3HeoO0ecreueHus! IPOr3BOJICTBA;

pfh — opranuzarusi OOHOBJIEHHUS TTPOU3BOICTBA;

cvh — yTipaBlieHUE )KHU3HE00eCTIeUeHNEeM MMPON3BO/ICTBA.

[Togo6HBIM 06pa3zom MoryT POPMUPOBATHECS U OOJIEE CIOKHBIE KOMOMHATIH

cpvh — ynipaBieHuEe OpraHu3aluel ;xnu3Heo0ecrneueHus Mponu3BOJICTBA;

fevh — pa3BuTHE yrpaBieHUs KHU3HEOOECTIEYEHUEM MTPOU3BOICTBA;

pcfh — opraHu3anus yrnpasjieHUs 0OHOBJIEHHEM ITPOU3BOICTBRA.

Kpome Toro, mis kaxaon (yHKIIMH MOKHO BBIJICTTUTH YacTH, CBS3aHHBIC CO
CTaHJAPTHBIMU CTPYKTYPHBIMH 3JIEMEHTAMU

1) i — obecrnieueHue NpeaMeTaMu IesITeIbHOCTH;
2) k— oOecrieueHuE UHCTPYMEHTAMH,

3) [— obecrnieueHue 3Hepruei;

4) 0 — BBIBOJI TPOIYKIIHH,

5) t — TeXHOJOTHYeCKOoe Mpeodpa3oBaHueE.

O1r MoAPYHKIIUN TaKKE€ MOKHO KOMOMHHUPOBATH C JTFOOBIMU 3JIEMEHTAPHBIMA
WM cOCcTaBHBIMU (pyHKIMsAMU. Hanpumep:

ich - moyly4eHue BBOJHBIX TAHHBIX JIJIsl YIIPABICHUS MPOU3BOJICTBOM;

tcfh - mpeoOpazoBanue wuHbopMamu (MIPUHATHE PEIIECHUsI) B MPOIECCe
yIpaBJICHHUS] OOHOBJICHHEM IPOU3BO/ICTBA;

ocvh - BbIBOI (Tlepefaya) pelIeHUs] MO YIPaBICHUIO KU3HEOOECTICUCHUs
IPOU3BOJICTBA.



WuTepriperanmst QyHKuuid (omnpeaeneHnue X COJEp)KaHus) B 3HAYUTEIbHOM
Mepe YyCJIOBHA M 3aBUCHUT OT comameHuid.. Hampumep, B aesaTensHOCTH IO
CO3JaHHUI0 HOBOI'O OOBEKTa MOXHO YCIOBUTHCA CUUTaThb HNOAQYHKLUIO #f-
IPOEKTUPOBAHUEM, Of- BHEAPEHUEM.

[longxox npumeHsuics ISl MOJEIUMPOBAHHUS CIOKHBIX NPOU3BOJCTBEHHBIX
00BEKTOB, ISl COBEPIICHCTBOBAHMS OpPTraHU3AlMOHHBIX CTPYKTYp. I[JaBHOE
npeuMyliecTBo  Meroga KazapHOBCKOro —  HPUHIMI — KOMOHMHATOPHOIO
HOPOKIEHUS (PYHKIIHM, KOTOPBIA U MO3BOJIET CO3/1ATh S3bIK MOJICITUPOBAHUS.

2. Meroa moc/jie10BaTeJbHOr0 CHHTE3a MH(OPMALMOHHBLIX TEXHOJOTHH
ynpasjienuss. B ocHoBe gaHHOrO MeToJa JIGKHUT  IIOCJENOBATEIbHOE
dbopMupOBaHHE MHOXECTBA 3ajqad yIpaBieHHUsd, (QYHKIUN 1epepaboTKu
uHGOpMAIllMM U CONOCTaBJICHUE KaXIOW H3 (PyHKUUNA HHYOPMALMOHHBIX U
IPOrpaMMHO-TEXHHUUECKHUX CPEICTB MX peanu3aluu.

CHavania GOpMHUPYIOTCS 3314l YIPABJICHUS IMyTeM KOMOWHHPOBAHUS 3TaIoB
KU3HEHHOTO IIMKJIA TMPOU3BOJICTBA MPOAYKTA C OJTalaMU >KU3HEHHOTO IIMKJIa
ynpasienus (puc. 1). O603HayuUM MHOXECTBO (Pa3 )KU3HEHHOTO IUKJIA MOJTYyYEHUs
KOHEUYHBIX MpOAyKTOB uepe3 P = {p;}: < p; — BbIsABIEHHE MOTPEOHOCTH, p, —
cHa0XeHue, p3— MPOU3BOJACTBO ...>. a MHOXECTBO ITAloB YIPaBICHUS uepe3 Z =
{zj}: < Z| — IpPOTHO3UPOBAHME, Z, — IJIAHUPOBAHUE, z3 - y4eT (KOHTPOJb) ...>.
[locnenoBarenbHO COMOCTABIISAS 3JEMEHTHI MHOXecTBa P u Z, copmupyem
MHOYECTBO 33/1a4 YIPABJICHUS IO BIITYCKY MTPOAYKTOB:

PZ =< p1z1,P1%Z2, - PiZjs - PnZm >
[Tpumepsl 3a1a4 yrpaBiIeHUS:

1) P;z; — nmporuo3upoBanue NoTpeOHOCTH B IPOYKTE;
2) P>z, — nnanupoBaHue CHaOXKEHUS:

3) P3z;— miranupoBanue npou3BOACTBA;

4) P3z3 — KOHTpOJIb IPONU3BOACTBA.

HekoTtopsie koMOMHaIMKM MOTYT OBITh OTOPOILIEHBI, KAK HECYIIECTBEHHBIE.

3atem orpeaenseTcss MHOXKECTBO (PYHKIMN yNpaBlieHUss KOMOWMHUPOBAHUEM
CreHEpUPOBAaHHBIX 3a/Jad C JTalaMd O KU3HEHHOTO IMKJIa [epepadoTKu
uHpopmanu (puc.l). O6o3HauuM ¢has3el nepepaboTku HHPOpMaIUu Yepe3 X =
{Xj}: < X4 — peructpauus uHpopmamuu, x,; — coop uHbOpMaLUM, X3 — Iepeaada
uHopmarmu, x, — 06padoTka uabopmaiuu, ...>. [locaegoBaTeIbHO CONOCTABIASA
3JIEMEHThl MHOXECTB PZ u X HeompeneauM MHOXECTBO (pyHKUIUN mepepabdoTKu
uHbOpMaIMU NPY peaTu3alny Kaxa0u U3 3a7a4 yIpaBIeHUs:

PXZ =< p1Z1X1,P122X2, - PiZj Xy, - PnZmX| >

[Tpumeps! pyHKIMIA ypaBICHUS:



P1Z1X, — cOOp UCXOAHON MH(POPMAIUH JIJIsl MPOTHO3UPOBAHUS TOTPEOHOCTH
B IIPOJIYKTE;

P2Z3X3 — Tmepenaya WHGOPMALMU, HWCHOJIB3YEMOW sl IJIAaHUPOBAHUS
CHAOKEHMUS,

P3Z,X4 - 00paboTka nH(POPMAIIUK B MPOIIECCE TUIAHUPOBAHUS ITPOU3BOICTRA.

K HIHCHHRINA MHET NPOM3E0ACTER AuzHCHHREIE UHEN YTIDABACHHR

MNotpebxocTs

CHaGmenne

lNporecauposasus

Mpoi3aoacTso

lMnaHuposEHKE

KosTpoas kauccTsa

Viyer, KoHTpOnE

PeaaWsauna

AHEIHI

ConpososacHHE

PerynuposasHne

AHATH3I NOCNCICTRHA

STane NCpCpatoTRH HHPOPMELHH

3a334M YIPRRACHHA + +

Mporscaxposanke norpefxocTi

NporxoanpossHne cHabEcHMR Perncrpauns
Coop
InasnposaHrs NPOXIBCICTES Iepegass
[naHHpOSEHEE PEATHIELHH ObpefoTia

Orof pameHies

Kourpons cHabscHus X pPERCHEC
3amuta

Konrpons npor3saacTsa

VHHUTOREHNE

l PYHELNK YTIPARICHHA l

PerucTpauss HGOPMALMYK 118 NPOrHOIMPOEEHKE noTpelHoCTH

(OSpafoTsa AHOOPMALHH MTPH IUIEHUPORAHKK NPOH2E0ICTREA

Xpaueune HHPOPMENKK O KOHTPOTE cHaG&eHRA

Puc.1. Cxema dhopmupoBaHus TEXHOJOTUM YIIPABIICHUS

[IpennoxkeHHasds cxema TIO3BOJISIET, C OJHOM CTOPOHBI, MEPEUTH K
IPOEKTUPOBAHUIO HHCTPYMEHTAJIbHBIM, MaTE€MaTHUYEeCKUM, TEXHUYECKUX U
UH(GOPMaIMOHHO-TIPOTPAMMHBIM CPEICTB, HO
HEOOXOJUMBIX JTAloOB KU3HEHHOTO IMKJIAa MepepadoTKu HHPOpMaluu mpu

METOJOB W peanu3anuu
pelieHnr (QYHKIMOHAIBHBIX 33Ja4 YOpPaBICHUS Ha KaXIOW (a3e KU3HEHHOTO
LMKJIa NPOW3BOACTBA MAaTEPUAIbHBIX KOHEYHBIX IPOAYKTOB, a C JAPYrod — K
TEXHOJIOTUH,  KakK

bopMUPOBAHUIO MOCJIEI0BATEITLHOCTH

YOPABJICHUYECKUM JEHCTBUUA MO TMOJYYEHUI0 HHQPOPMALUOHHBIX KOHEUHBIX

OIPEICIIEHHOMN

MPOYKTOB CUCTEMBI.
Ilopsinok BbINOJHEHHsI PadOThI:
1. Beibop o00bekTa (IPOU3BOACTBEHHOM CHCTEMBI B COOTBETCTBHH C
OpWIOKEHUEM 2), JId  KOTopod OyayT (QopMHUpPOBaThCS OCHOBHBIE U
obecrneunBaronie PyHKIUU.



2. ®opMHpOBaHHE OCHOBHBIX (DYHKIIUH.

Chopmupyiite cHavasia komMmOMHAUKU (4-5) U3 JBYM OCHOBHBIM (DYHKIIMSIM.
JlaliTe UM MHTEPIPETALMIO - TEKCTOBOE HaUMEHOBaHUe. HanMeHOBaHus faBanTe ¢
y4eTOM MpeAMEeTHON o0nacTu. B3sB monydeHHble KOMOMHAIIMU 32 OCHOBY (4acTb
U3 HUX), chopMmupyiite KoMOMHaIMU W3 Tpex (pynkumii (4-5), a 3areM — wu3
yeThipeM (3-4). 3anummTe KoI0BbIe 0003HauYeHus (Hanpumep, pcjh, cpvh). Jlaiite
UM HUHTEPIPETAIHIO.

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

BriOepute yacth (yHKIUNA, cHOPMUPOBAHHBIX Ha NPEABIAYIIEM IIare, u
CKOMOMHMpPYHTE WX C TMOAPYHKIUSIMH TI0 OOECINEUEHUIO MpeaMeTaMu
NeSATEIbHOCTH, DHEPrUei, HHCTPYMEHTAMH, a TaK)K€ MO BBIMYCKY MNPOAYKIUU U
TEXHOJIOTHUeCKOMY mpeobpazoBanuio. Ob1Iee KoIruuecTBO GyHKIHI - HE MeHee 5.
3anummre KOIOBble O0O0O3HAauYeHWs (YHKIUH W JaliTe WM HHTEPIPETAIHIO,
YUUTHIBAs,  KaKW€  KOHKPETHO  CTPYKTYpHBIE  DJEMEHTHI  COJICPKUT
paccMaTpuBaeMas cuctema (Hampumep, Ui Kade MpeaMeThl eITeTbHOCTH - ITO
MPOJIYKTHI U 3aKa3bl KIMEHTOB, ISl ABTOCEPBHUCA - PEMOHTUPYEMbIE aBTOMOOWIIH,
3aM4acTy U 3asBKH),

4. ®opmupoBaHue GyHKUUNA YIPABICHHUS:

Beibop o00bekTa (MPOW3BOJACTBEHHONW CHUCTEMBI B COOTBETCTBUH C
MPUIIOKEHUEM 2).

5. @OopMUPOBAHUE UCXOJHBIX MHOMXKECTB.

ChopmupyiiTe MHOXKECTBO JTalOB >KU3HEHHOTO IMKJIA TMPOU3BOACTBA
npoaykTa (okazaHus yciyrd). [Ipm 3ToM uHTEpHpeTupyiTe craHJapTHbIE dTallbl
KU3HEHHOTO0 LHMKJIa MPOU3BOJACTBA (BBIABICHHE MOTPEOHOCTH, MPOEKTUPOBAHUE,
CHaO>XeHWe, MPOU3BOJACTBO, XpaHEHUE, TPAHCIOPTUPOBKA U  peanu3auus,
oOcnmykuBaHuE€) ¢ ydeToM creuuduku BbIOpaHHOW cucteMbl. Hampumep, mmns
TyppupMbl B KauecTBe CHAOKEHHUS MOXKET pacCMaTpUBAThCA TMOJTyYEHUE
uH(dOpMAIUU OT TypoIepaTopa 0 TYPUCTHUECKUX MapIIpyTax.

CocTaBbTe MHOXECTBO 3TamoB yrpasieHus. CocTaBbTe€ MHOYKECTBO 3TAIlOB
nepepadoTKu MHGOPMALIMH, UCTIOJIb3Ys CTAHJAPTHBIE 3TAMbI - perucTpamus, coop,
xpaHeHue, 00paboTka, oToOpakeHue, nepegaya HHGOPMaILUK U T. /1.

6. ®opmupoBaHne PyHKIUI yIIpaBICHUS.

Crenepupyiite 3anaun ynpasieHus (8-10) myreM KoMOMHUpOBaHUS DTaroB
YKU3HEHHOTO IMKJIa TIPOM3BOJICTBA U 3TAroB ynpasieHus. CreHepupyiite GyHKIIUNA
ynpasienus (8-10) myrem koMOMHUpOBaHUS CHOPMUPOBAHHBIX 337144 YIIPABICHUS
U odTanoB nepepabotku uHPopMmanmu. DopMynIHpOBKH 3amad U QYyHKIUN
YIOPABJICHUS] COCTABISUTE HE MEXAHWYECKH, a aJanTUpyd HX K KOHKPETHOU
npeaMeTHON 001acTH,

7. CoCTaBIIEHHE OTYETA.



B otuer AO0mKHBI BOWTH: pe3yabTaThl MPOEKTUPOBAHUS IO METOIY
KazapHoBckoro - BeIOpaHHasi CUCTeMa, KOJOBbIe 0003HAUYECHUSI U WHTEPIpPETAIH
OCHOBHBIX (YHKIMH, a Takke (YyHKIUH, CBS3aHHBIX CO CTPYKTYPHBIMU
3JIEMEHTaMH; pe3yabTaTbl (OpMUpPOBaHMA (YHKLIMN YIpaBICHUS - BBHIOpaHHAA
CHUCTeMa, HCXOJHbIE MHOXECTBa JTalOB KU3HEHHOTO LHMKIA TMPOU3BOJACTBA,
yhnpaBieHUs U nepepadboTku uHbopManuu, GOpMyIHUPOBKH 3a1ad yNpaBICHUS U
byHKIMI ynpaBieHus

IIpakTuuyeckas padbora NeS
«UEPAPXUYECKAA COAEPKATE/IBHAA MOAEJIb CUCTEMBI»

Lear padoThl: TMONYYUTh TNPAKTUYECKHE HABBIKK B (OPMHPOBAHUU
UEPAPXUUYECKON  coAepkKaTeIbHOM MOJENU CIIOKHOM —mpobiemMocoaepxalen
CUCTEMBI.

CamocrosiTeibHasi  padoTa:  M3y4eHUME  METOAOB  JEKOMIIO3WIINH,
METO/I0JIOTUM CTPYKTYPHOTO aHAJIN3a.

IMopsok BeINOJTHEHUS] padOThI:
1.1. BpiOop 0OBEKTa CHUCTEMHOIO aHajliu3a - MHOTO(PAKTOPHOU MNPOOIEMBI,
BO3HUKIIEH B CII0KHOM CHUCTEME.

[Tpumeps! podem:
1) Hu3Kas 3()(PEeKTUBHOCTh MAESITETbHOCTH NPOU3BOACTBEHHONM CHCTEMBI B
1eJI0M (OpraHv3aluy MPEaIPUsATUAS WM KOHKPETHOTO MOIpa3ielieHus], OTIENa);
2) HU3kas APGEKTUBHOCTh Ou3Hec-mpoliecca (MPOU3BOJCTBA MPOIYKIIHH,
OKa3aHWsl YCIYrdM, I[IOCTaBKM KOMIUICKTYIOIIMX, peaju3alui MPOJYyKLIHH,
JIOTUCTUKH U T.1.);
3) HEJIOCTATOYHBIA YPOBEHb Pa3BUTHUS ONPEICICHHONU chephl ACSITEILHOCTH B
peruone (TpaHCTIOPTHOM CUCTEMbI, JHEPTETUKH, TYpU3Ma, JeMorpaduu 1 T.1.);
4) HaJM4Ke yrpo3 0€30MacHOCTH (IHEPreTHUECKOM, 00IIECTBEHHOMN U T. 1.).

[Ipumep: OOBEKTOM  CHCTEMHOTO  aHaiM3a  SBISETCS  HAyKOEMKOE
IIPOU3BOICTBEHHOE MPEINPUSATHE, OCHOBHOW BUJ JEATEIBHOCTH - pa3paboTKa U
MPOU3BOJICTBO COBPEMEHHOM TEJIEKOMMYHHUKAIMOHHON ammapaTyphl. [IpoOnema
3aKJIH0YAETCS B OOJIBIION KaUTaT0EMKOCTH OCHOBHOTO ITPOU3BO/ICTBA.
1.2.  JIekoMmo3uiuus npo0ieMOCoAepk aeil CUCTEMBI.
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Puc. 1. Uepapxuueckas coziepxareiabHasi MOJEIb MMOJICUCTEMBI

MapreTrHrOERE 0T8N |

JlexoMmo3upyiite npoOIeMOcCoIepKallyl0 CHUCTEMY M €€ OKPY>KaIoIIyIo
cpeny. Ilpu BbiIeneHUM TOACHUCTEM JlaBaiiTe Kak MOXHO Oojiee KOHKPETHBIC
HauMeHoBaHus. Hampumep, mpu BbIJACIECHUU TOJCUCTEM MHUKPOCPEAbl MOXKHO
yKa3aThb KOHKPETHbBIE OpraHU3alMK- MOCTABIIMKH, BBIIIECTOSIUE OPTaHbl, TPYIIIbI
notrpedbureneil. [Ipu BblAeleHUH MOJACUCTEM IO BHJAaM KOHEYHBIX MPOIYKTOB
yKa3bIBaiiTe KOHKPETHYIO NPOIYKLIHUIO (YCIyru). Beiaenenrne 3TanoB *KU3HEHHOTO
LUKJIa U TEXHOJOTMYECKHUX IMPOU3BOJAUTE, UCXOMS U3 MCIOJIb3YyEMOW B CHCTEME
TEXHOJIOTHH. Pe3ynapTaT IEKOMIO3WIMU MPEACTAaBbTE B BUAE HEPAPXUUECKOU
CopeprkaTeabHOM MOJEIN CUCTEMBI (CM. pUCYHOK 1).

1.3. Onucanue cBsi3el MOJCUCTEM JIPYT C APYTOM U C OKPYKAIOIIEH CpeIon.



Jlst BBIZICIEHHsT OTACTBHBIX BUOB CBS3€H MCIOJB3YIOTCS PA3IUYHBIC THITBI
JVHWA: ~ MaTepUalbHbIE  TOTOKA  HM300paKAIOTCA  CIUIONIHOW  JIMHUEH,
WH(pOpPMAITMOHHBIE - MYHKTUPHOM, (PUHAHCOBBIC - TOYCHHOM (CM. PUCYHOK 2).

1. MpeanpusaTue 2. Oxpyxarowas cpeia

1.1.¥npaeaenue ~ - 2.1.¥npaenenne
/ (roc. opradel 4 0adku)
\ 2.2.llpoussogcteo

Knnentsl

h

1.2.Ilpouaeoactso

QcHosHOE

NPOH3IBOICTBO

|
|
|
|
|
|
|
|
|
Benomorarensnoe : [TocTaBwmkm
MPOUIBOICTBO |
—_ e - — — I _____ _J S — —
.| 1.3. Konnexktus ‘/ \ 2.3. Hacenenue

2.4, KoHKYpeHTE

Puc. 2. Onucanune cBsizel MOACUCTEM NPYyr C APYTOM U C OKpYKarolleu
cpenoun

Iloocucmemul uccnedyemotul opeanuzayuu

Yupas/ieHue opraHusanueii: TeHepajJbHbI IUPEKTOP, 3aM. T'€H. TUPEKTOPa
[0 BHEUIHUM CBSI3IM (MPEICTABISICT MHTEPEChl KOMIIAHMU Ha Pa3IMYHOTO Pojia
BBICTaBKaM, KOH(MEpPEHIUSIM U T.1.), TJI. Oyxrantep (oOecrneueHue HeoOXOaUMON
JOKyMEHTaIMeN U OTYETHOCTBIO).

IIpou3BoacTBO: MPOU3BOACTBO TEIEKOMMYHUKAIIMOHHOTO O0OPYI0BaHUA,
MoyIeH, y3noB 1 npubopos CBUY-auamna3zona.

KoaiekTuB npeanpusTusi: TCHEPAIbHBIN TUPEKTOP, 3aM. T€H. JUPEKTOpa 10
BHEIITHUM CBSI35IM, PyKOBOJMTEIb OT/Ie]Ia CHA0XEHUsI, HAYaJbHUK OT/eJa TMPOJaK,
HAaYaJIbHUK MAapKETUHTOBOTO OTJEja, PYKOBOAMTENb CIY>KObl CONPOBOXKICHUS,
HayaJbHUK OTJENIeHUs] UH(POPMAIMOHHO-U3MEPUTEIBHBIX CHUCTEM, TJ1. MUHXKEHED,
1. OyXrajrep, NpOU3BOJICTBEHHbIN NIEPCOHAI.

Iloocucmemvl oxpydrcaroweti npeonpusmiue cpeovl

YnpasieHue: opranbl roCyAapCTBEHHOW BJIAacTH (HAJOroBasi WHCIEKIHUS,
MIEHCUOHHBIM (DOHM U TP.), OPraHbl CUCTEMbI CEePTHU(UKAINK, OPraHbl MECTHOTO
CaMOYTIPABIICHUS, TOPOJICKUE CITYKOBI.



IIpou3BoacTBO:  NPEANPUATHA-IIOCTABUIMKHA, TOpEI  HPHUATHSA-KIUEHTHI
(omeparopbl CBSI3W, MPEANPUATUSAM TOIUIMBHO-DHEPIETHUUECKOTO KOMILIEKCA,
KEJIE3HOJOPOKHOTO M PEYHOro  TpaHCHopTa,  (enepanbHble  OpraHsbl
UCIIOJIHUTENIBHON  BJIACTH), MNpPENNpPHUATHs- HApTHEPBl, Y4acTBYIOIIUME B
NEATEIbHOCTH CUCTEMBI (OWJIEpbI, PEKIaMHbIE KOMIIAHMHM, KOHKYPHUPYIOILLUE
(bupmbl, COLTMANTbHBIE CITYKOBI).

Hacesienne: paborocrnocoOHOe HaceJIeHHe ropojia, 00J1acTi, CTpaHbl.

Brympennue ceazu noocucmem npeonpusimusi

1.1-1.2 IInansl mOCTAaBOK MaTepHaJOB W OOOPYJIOBaHHUS COTJIACHO O0BEMY
IPOU3BOJCTBA, IUIAHBI BBINOJHEHMSI 3aKa30B HUCXOAS U3 MPOLUIbIX NEPHUOAOB
00BEMOB MpOJaX, IUIAHBl Pa3BUTHUS IPOU3BOJICTBA HA OCHOBE MAapKETHUHIOBBIX
UCCJIEIOBaHMM, MJIaHBl PEMOHTA MCXOMsl U3 COCTOSHHUA 3JaHUi U 000pyAOBaHUA,
rpauKy MIaHOBO MPETyNPEIUTENbHBIX PEMOHTOB.

1.1.-1.3 KoHTpoab TpyAa COTPYIHUKOB U IUIaHbI YIYUIIEHUN TpyAa U OTbIXa
(Ha3HaYeHUE OTBETCTBEHHBIX 3a KaXXJbIi 3Tal Ha MPOU3BOJACTBE, MOOLIPEHUS U
npemun), ooOmel armocdepbl B KoJUleKTHBE (HOepanbHble PYKOBOIUTENH),
MOBBIIIEHUE YPOBHS U3HU COTPYAHUKOB (pEryJsipHbIE MEIULMHCKUE Mpod.
o0ciieToBaHus U OECIIaTHOE JICUCHHE).

1.2-1.1 Hudopmamus o mporeccax MNPOU3BOACTBA KOHEYHOTO TOBapa o
COCTOSTHUM 000pyZoBaHMs (pa3liejeHre Ha 2 ammapaTHbIX YPOBHS; ammaparypa
NEPBOrO YPOBHS UMEET PAaCHIMPEHHBIH HA00p (PYHKIIMOHAIBHBIX BO3MOKHOCTEMH, a

ammaparypa BTOPOTO YpPOBHS HMEET THOOBOW Ha00p (YHKIIMOHATBHBIX
BO3MOKHOCTEI), O TMpoleccax MaTepuaibHO-TEXHUYECKOTO O0ecreyeHus, o
Ipolieccax PEMOHTA, O MOTEPSIX, OTXOJAX U Jp.

1.2-1.3 Co3nanue yciaoBUU TpyJa M OTAbIXA JJIsI COTPYIHHUKOB (HAYMCICHUE
“cBepxyacoB'; 0JJHOYACOBBIE MEPEPHIBLI HA 00€).

1.3-1.1 Uudopmarius o cCOTpyaIHUKAX U MPoOIeMax KOJUIEKTHBA, 00 YCIOBUIX
paboThI ¥ OT/ABIXA (JIOCKA TTOYETA).

Brusinue uccnedyemoti cucmemst Ha oxpysrcaouyio cpeoy
1.1-2.1 MHWudopmaruss o0 JeATCIBHOCTH OpraHu3anuu (Mpou3BOIACTBEHHO-
(UHAHCOBOM, COLMAIBHON), MPEIJIOKEHHUE O Pa3BUTHM M (YHKIIMOHUPOBAHUU
NPEANPUATUAS KaK HAYYHO-IIPOU3BOJCTBEHHOrO0. PaznuyHoro pojna oT4yeTHOCTH (B
HAJIOTOBBIC OPTaHbl, OI0/PKETHBIC U BHEOIOIXKETHBIE (DOH/IBI).
1.1-2.2 ITocTaBka NPOAYKUMH NPEINPHUATUSM H OPraHU3aLUsAM, 3aKIOYUBIIUM
JIOTOBOP Ha 3aKa3 00OpyJOBaHUs, JIMOO OOBIYHAS pealu3arus MPOAYKIIUU 4Yepes
OT/IeJ IPOAAK,
1.1-2.3 Hudopmanuss 0 BO3MOXKHOCTSIX CHCTEMbl B HHTEpecax HaceJIeHHUs, O
NOTpeOHOCTSIX B pabouel cuie.
1.1-2.4 Undopmartius o 1oroBopam, 0 BO3MOXKHOM COTPYTHUYECTBE.



Brusanue okpyarcaroweii cpedvl Ha uccredyemoe npeonpusmue
2.1-1.1 3akoHOnaTenbHBIE W HOPMATHBHBIC AKTHI, OMPEACISAIONIME MEXaHU3MBI
X035IUCTBOBaHUS (CEPTU(PUKAT COOTBETCTBHS, MO3BOJSIOMINNA OpraHU3alMKU BECTU
pa3paboTKy, MPOU3BOACTBO U TEXHUYECKOE OOCITYKMBAHKUE TOBAPA).
2.1-1.2 TlpuoGperaembie KOMIUIEKTYIOIIME, O0OPYIOBAaHUE U APYTHUE 3JIEMEHTHI
MaTepHaTbHO-TEXHUYECKOTO CHAOKEHHS.
2.1-1.3 TlpenocraBienne oOpa3oBaTEIbHBIX YCIYT JJIs1 pAOOTHUKOB, METUITUHCKOE
U COIMaJIbHOE 00ecIieueHue.
2.3-1.1 Tlpennoxxenue padboued CUIIbI.
2.4-1.1 NUudopmarius o 1eITEIHHOCTH KOHKYPEHTOB.

1.4. CopepxarelbHOE OMKUCAHUE TTOJCUCTEM.
BriGepute HECKOTBKO OCHOBHBIX TOJICUCTEM (HE MEHEEe 5) W COCTaBbTE IS
HUX COJEp)KaTeIbHOE OINMCAaHWEe B BHJE KIACCU(PHUKATOPOB CTPYKTYPHBIX
sanemenToB (I1J] - mpeameToB aestenbHOCTH, CJI - cpenctB aesrenbHocTu, KIT —
KOHEUHBIX MPOAYKTOB, K - KaapoB), MapamMeTpoOB KaxkJAOro CTPYKTYPHOTO
3JIEeMEHTa MW mnapamMeTrpoB Tipouecca. Ilpumep coaepKaTeabHOTO ONKMCAHUS
MOJICUCTEMBI TIPUBEJICH B Tabuile 1.

Tabmanma 1
Cooeporcamenvroe onucanue noocucmem
I'pynmna
Ioacucrema DJIeMEeHTbI U UX NapaMeTpPbI
3JIEMEHTOB
KII [IpuHATHIN U YTBEPKAECHHBIN 3aKa3 HA IMOCTABKY
00opyoBaHus (CpoK, 00beM OCTABKH, CyMMa)
3aka3bl OT MOTEHIIMAIbHBIX KIIMEHTOB Ha
I1/1 MOCTaBKYy 000py10BaHUs (CPOK, 00bEeM
MOCTaBKH, CYMMa)
[Tonyuenue [TpodeccuonanbHpie HaBBIKU (OTMBIT PabOTHI,
3aKa30B CII CTaXX, KOMMYHHUKa0EIbHOCTD), CPEICTBA CBA3H,
BBIUHUCIIMTEIbHAS TexHuKa, [10 (Ha3Banue, T,
1IeHA)
K [Tepconan ornena npoaax (OO, n0mKHOCTS,
CTax)
[Ipouiecc | Bpems odopmiienus 3akasa, 3aTpaThbl
KT [IpousBenennoe o0opyaoBaHue (Ha3BaHUE, THII,
T€X, XapaKTEPUCTUKHN)
111 Hayunbie pa3paboTku (Ha3BaHue, THII)
[Ipou3BoacCTBO Cretr, 060py10BaHNE, BEIYUCIATEIbHAS
Ca TEXHHKA, MPO(EeCCHOHANbHBIE HABBIKH (OTIBIT
paboThI, CTAK, KOMMYHUKAOEJIHLHOCTH)
K ITepconan otaena npoussojacTea (PUO,




JOJIDKHOCTD, CTa)K)

Bpemst Ha mpon3BOACTBO pa3pabOTaHHOTO

IIpouecc
000pyI0BaHus, 3aTpaThl
Kommnekryroiue, pacxoaHble MaTepuabl,
KII o0opynoBaHue (HaMMEHOBaHUE, KOJIMYECTBO,
1IeHA)
T JloroBopa Ha MOCTaBKy MaTepHasoB (CPOK,
MaTehHATLHO- 00BEM MOCTaBKH, CTOUMOCTH )
TeXHI/E-IeCKOC CpeacTBa cBA3M, BIUMCIUTENbHAS TexHUukKa. [10
CHABSKELIE CII (Ha3BaHUe, TUII, IIeHa), TPOodeCCUOHATIbHBIC
HaBBIKHU (OTBIT pabOThI, CTAK,
KOMMYHHUKa0€JIbHOCTD)
K [Tepconan ornena cuabxenus (OUO,
JIOJDKHOCTb, CTAX)
IIpouecc | Bpewms Ha peanm3anuio, 3aTpaThl
KT [TporecTpoBanHOE 000pyAOBaHKE (Ha3BaHUE,
THII, TEX. XaPAKTEPUCTHKH)
T [IpousBenenHoe o6opyaoBaHue (Ha3BaHUE, THII,
Orren TEX. XapaKTePUCTUKHU)
HH(OPMAIHOHHO- CII ['OCThs1, cepTudukatsl (TpedboBaHuUs, TEX.
XapaKTEPUCTUKH)
HSMeCpI:ICTTeeJﬁHHX [lepconain otnena nHGOPMAITMOHHO-
K n3MepuTenbHbix cuctem (OUO, 10IKHOCTS,
CTax)
Mpotece Bpewmst Ha TecTupoBaHUE TPOU3BEICHHOTO
000pyI0BaHUs, 3aTPATHI
KII PexnaMHbIl KOHTPAKT (11€HA, CPOKH,
aKTYyaJbHOCTbD)
Nudopmariust 06 yciayrax, 000pya0BaHUU,
I HOBUHKAX, aKIMUsIX (IIOJIHOTA, TOCTOBEPHOCTb,
OTHMCaHue, 1eHa)
CMMU (3ddexTuBHOCTS, TIeHA, KAYECTBO),
CII BBIBECKH, PEKJIAMHBIE IIUTHI, JIACTOBKU
(MecTopacmnoyioxkeHue, 3pPEeKTUBHOCTD, 1ICHA),
HHTepHeT
K [Tepconan mapkeTuHroporo otaena (OPUO,
JOJKHOCTb, CTaXK)
Mpotece [TeproauuHOCTh, 3 (HEKTUBHOCTD,
MacITabHOCTh
KT BapuanTtel noBeeHus Ha peiHKE (KOHKYPEHTHI,
MaDKeTHHIOBOE pPUCKH, PEHTA0EIbHOCTh, MPUMEPHEIE TICHBI),
Hig JI'EC,Z[OBaHI/Ie I1J1 CocrosiHM€e pblHKA (HACBIIIIEHHOCTH)
CII Omnpocsl, UcclieJ0OBaHUE PhIHKA (OIOIKET, CPOKHU

BBITIOJTHEHHS )




[Tepconan mapkeTuHroporo otaena (OPUO,

K
JOJIDKHOCTD, CTa)K)

[Ipouiecc | Bpemsi u 3atpaThl Ha pa3pabOTKy, 3aTpaThI

Ecnu B kauecTBe HCCIEyEMOM CHUCTEMBI BBICTYNAET HE MPOU3BOJCTBEHHAS
cucTeMa W He OM3Hec-MpoIllecc, a, HalmpuMmep, coluaibHas cdepa pernoHa, To
MOTYT OBITh HWCHOJB30BAHBI JPYrHe KIACCU(DHUKATOPHI, HANPHUMEpP, BMECTO
CTPYKTYPHBIX  3JIEMEHTOB —  pa3IMYHbIE  AaCHEKTbl, XapaKTepU3YyIOIIUe
MOACUCTEMY.

3. CocraBieHue oTyeTa.

B oT4eT 10/DKHBI BOWTH: ONHCAaHWE MCXOJHOW MPOOJEMBI, HepapXxus
MOJICUCTEM MPOOJIEMOCOACPKAIIEH CUCTEMBI M OKpYXKAlOLEH Cpelbl, CXEMbI
B3aHMMOCBSI3€M TMOJCUCTEM JIpyr C JPYyrOM M C OKPYXarlled Cpeaou,
COJIepKATEIHbHOE OIMMCAHKME TOJCUCTEM B BHUJE KJIACCH(UKATOPOB AJIEMEHTOB U
IapaMeTpoB

IIpakTnueckas padora Ne6
«AHAJIN3 HPOBJIEMHOCOI[EP)KAH_IEﬁ CUCTEMBbI»

Lear padoTbl: NOJYYUTh MPAKTUYECKHE HABBIKM B AHAINA3E CJOXKHBIX
CUCTEM, B BBISIBIICHUU MTPOOJIEM U TEHICHIIUM.

CamocrosiTesibHasA padora: U3yueHUE METOJIOB CPaBHUTEIIBHOIO aHAJIN3a,
PETPOCIEKTUBHOTO aHAJIN3a U MPUYMHHOTO aHAJIN3a.

IHopsinok BbINOJIHEeHHS PA0OThI:

l. CpaBHHTENIBHBIN aHAIN3.
1.1.  Omnpenenenrie COOTBETCTBUS TPEOOBAHUSIM.

Onpenenure, KTO SIBISETCS OCHOBHBIMU 3aWHTEPECOBAHHBIMH CTOPOHAMHU
(crerikxonaepamu). K HUM MOTYyT OTHOCHUTBCS CYOBEKTBI, BXOJSIIHNE KaK B
po0JIEeMOCOJEPKAILYI0 CUCTEMY, TaK U BO BHEIIHIOWO cpeny. Hampumep, ans
MPOU3BOJCTBEHHOM CHCTEMBI 3TO MOTYT OBITh MOTPEOUTENN MPOIYKLIHH,
MOCTABIIHUKY, BBIIIECTOSIINE CUCTEMBI (TOCYAApPCTBO), PYKOBOJACTBO KOMITAHUU U
COTPYIHUKU; AJIs ONpENeeHHONW c(epbl peruoHa - HacelleHUE peruoHa, OpraHbl
rocyJJapCTBEHHOTO U MyHULIMNAIBHOTO YIIPAaBJIEHUS U T.]I.

Chopmynupyiite  TpeOoBaHUSA, MNPEABSABISEMbIE  3aMHTEPECOBAHHBIMU
ctopoHamu (cM. Tabmuny 1). TpeOGoBaHMsSI MOTYT NPEIBABIATHCS KaK K KOHEUHBIM
pe3yibTaTaM JEsTeNIbHOCTH CUCTEMBI, TaK M K NPOLECCy, MPOUCXOSAUIEMY B
cucreme. Hampumep, mjisi NPOU3BOJACTBEHHOM CHCTEMBI 3TO MOTYT OBITh
TpeOOBaHMS K aCCOPTHUMEHTY U KA4eCTBY MPOAYKIIMHU, €€ CTOMMOCTH, K CPOKaM
MOCTaBOK U T.A. Kpome Toro, TpeOOBaHMsI MOTYT BBIIBUTATHCS M K OTACIBHBIM
MOJICHCTEMAM.




Ta0mumna 1
TpeboBanus K cucTEME

CrelkxoJ1/1epbl IIpenbsiBiisieMble TPeOOBAHMS

["'ocynapctBo CBoeBpemMeHHast OIuU1aTa HaJlIoroB, coontoaenue TpyaoBoro
Kopekca u oxpansl Tpyna

[ToTpebOurenu JloctymHbIe IEHBI, yI00HAS TOCTaBKa, YA00CTBO IIATEXa,

POAYKLIUU Ka4eCTBEHHBI TOBAP, IIMPOKUN ACCOPTUMEHT

PykoBoacTBO Bricokast mpon3BOaUTENHHOCTD, YBEIMUYCHHUE TPUOBLITH,

KOMIaHUU CHIKEHHE U3JEPIKEK

CoTpynHUKH Oxpana TpyJa, JOCTOMHAs 3apIuiaTa, aBTOMaTU3UPOBAHHOCTh
TEXHUYECKUX MPOLECCOB, COKpAIllEHHE paboyero aHs

[TocTaBmyku J1oJIrocpoYHbIE KOHTPAKThI, CBOEBPEMEHHAS OIIATA M0

A0roBOpaM, YBCIIMICHHUC oO0BbeMa 3dKYIIOK

CrnoBecHbie POpMYITUPOBKH TPEOOBAHUI OTIOTHUTE «UACAUTHBHBIMIY C TOUKU

3peHHUsI aKTOpa 3HAYCHUSIMH ImapaMeTpoB (cM. Tabnuiy 2).ComnocraBieHue

HNACAJIBbHOTO U PCAJILHOI'O OusHeca.

TaOmnura 2.

ITapamertp Npeanbubiii Ou3Hec | PeanbHblil OM3HeC
ACCOPTUMEHT NPOAYKIIMU 25 10
ABTOMaTH3UPOBAHHOCTD 100% 75 %
TEXHOJIOTUYECKUX Npo1eccoB (B %)
Cpoxku u3rotoByieHus (e.) 5 nHeu 10 guen
CrouMOoCTh MaTepuaIoB
(KOMILJIEKTYOITUX ) 2000 5000
Cpennsis nieHa (3a en.) 15000 19000

[Io pe3ynbTaTam CpaBHEHHS BBIIBUHYTHIX TpPEeOOBaHUM M PEabHOTO

MOJIOKEHUST el HeoO0XoAuMoO c(hOopMyIHpoBaTh OCHOBHBIE MPOOJIEMBI (CM.

tabmauity 3). IlepedyeHsr mpobiieM HYXHO MNPOPAHKUPOBATH C yUYETOM TJIyOUHBI

PacXOXKJACHUN MEXKIY TEKYIITUM IOJOKEHUEM T U «HICTHbHBIM.

Ta0muna 3
[lepeuenb npobIeM CUCTEMBI
IIpobGaema Mecto

Heb6omnp1110# acCCOPTUMEHT MPOIYKIHH 4
Hannune HeaBTOMAaTH3MPOBAHHBIX TEXHOJIOTHYECKHX MPOIECCOB 3
Bosnbline cpoky U3roTOBIECHUS €AUHULIBI U3ENINs 5
Brlicokas yJenbHas CTOMMOCTh MaTepUaioB (KOMIUIEKTYIOLIUX ) 2
Bricokas 11eHa 3a eqUHUILY U3JENHs 1

1.2.

Ornpenenenue ypoBHS UCCIENYEMON CUCTEMBI.




[IpoBenuTe CpaBHEHME TEKYIIETO COCTOSIHUS HCCIEIyEMOM CHCTEMBI C
COCTOSIHMSIMM aHAJIOTMYHBIX cHcTeM. Hampumep, Npu OLieHKE YpOBHS KOMITAHHUU
OCYILIECTBIISICTCS CpPAaBHEHME IIOKa3zaTelned €€ IeATEIbHOCTH C I0Ka3aTelsIMU
Opyrux (GUpM-IUAEepOB, HMEIOIMX aHAJOTUYHbIE mpolecchl. [Ipu oleHke ypoBHS
cdepol YpOBEHb
XapakTepU3yrIMX €€ IOKa3aTeled ¢ ypOBHEM B JPYIHX PEruoHax, B JPYIUX

pa3BUTHS  OMNpEAeNICHHON perruoHa  CPaBHUBAIOTCS
CTpaHax, a TaK)Ke CO CPEIHUM YPOBHEM IO CTPaHE, C MUPOBBIM YPOBHEM.

CpaBHEHHE MOKET MTPOUCXOIUTHh KaK Ha YPOBHE BCEU CHUCTEMBI B IE€JIOM, TaK
U Ha YypOBHE OTIENBbHBIX TNoACUCTeM. [loMuMO mapaMeTpoB ¢ OOBEKTHBHO
U3MEPSIEMBIMUA 3HAYCHHUSIMH, MOTYT HCITOJIb30BAaThCA M KAY€CTBEHHBIC MapaMeTphl.
B aTom ciydae, ux 3HaueHus (Hampumep, B 6ajiiax) onpeaesstoTcs: SKCIepTaMHu.

I[aHHBIe AJI1 CPAaBHUTCIIBHOT'O aHaInM3a IPCACTABIIAIOTCA B BUAC TaGHHHLI 4,

Tabnuna 4
CpaBHUTEIBHBIN aHATU3 C KOHKYPEHTAMHU
ITapamertp Komnanus Konkypenr 1 KonkypeHnt 2

ACCOPTUMEHT 10 15 20
ABTOMaTU3UPOBAHHOCTh 75% 55 % 95 %
TEXHOJIOTUYECKHUX
niporieccoB (B %)
CpoKH U3roTOBJICHUS 10 nuen 15 guen 8 nHen
CTouMOCTh MaTepUaIOB 5000 0 5000
(KOMILIEKTYIOIIUX )
Cpennsis nieHa (3a en.) 19000 13000 16000
2. PeTpocnexkTuBHbIN aHaAIU3.

3agadya peTpOCIEKTUBHOIO aHaliv3a - BBISIBUTh, KaK MU3MEHSIOTCS 3HAUYCHUS
MoKa3aTeyed JIeSITEIIbHOCTH CHUCTEMbl C TEUYEHHUEM BPEMEHH, OIPEJEIUTh
TEHJICHIIUU U3MEHEHUs. J[Ji1 3TOro MCHoJIb3yIOTCS METOJAbl aHAIN3a BPEMEHHBIX
PAIOB.
2.1.  TloctpoeHnue TpeHaa.

Hcxonnoit mH(opMammedt i MOCTPOSHHUS] TPEeHAa SBISIOTCS JaHHBIE 00
M3MEHEHUH OCHOBHBIX IOKAa3aTelIel AEATEIbHOCTA CUCTEMBI 3a ONPEACICHHBIN
npeaecTBYOmMUN nepuoa (1o rojamM, KBaprajiaMm, mecanam u T.1.). [Ipu stom
BBIOMPAIOTCS TapaMmeTpbl (M3 KiaccuukaTtopa CHCTEMbl B I1IEJIOM WA €€
OTJEIbHBIX TMOJICUCTEM) C KOJUYECTBEHHBIMU 3HAYCHUSIMM, U3MEHSIOIIUMUCS CO
BpemeneM. Jloctarouno 1-3 mapamerpoB. /laHHbIE MOTYT OBITH MPEACTaBICHBI B
BUJIe TaOJUIIBI. 3aTeM IS KaKJI0TO U3 BHIOPAHHBIX MapaMeTPOB CTPOUTCS TPEH]I
(B KOHTEKCTHOM MEHIO BBIOpaTh MYHKT — /[06agumu auHu0 mpenoa).

Tunel TMHUN TpEeHAA:




1) Illpamas nunus mpenoa WMCHOJIB3YETCS IS CO3AAHUS MPSAMOM JIMHUM,
KOTOpasi HAWJTy4IlIUM 00pa30M OMUCHIBAET MPOCTOM JIMHEWHBINH HAOOP JaHHBIX (T.€.
NOAXOAMUT JJI BEJIMYMUHBI, KOTOpas BO3PACTAaET WU YOBIBAET C IMOCTOSIHHOU
CKOpOCThI0). JlJ1s1 pacyeTa TOUEK METOJJOM HAaMMEHBILIUX KBaJpPaTOB MpsiMasi JIMHUSA
TpPEeH/a MCTONB3YET Clenylonee ypaBHeHue: y=kx+b, rae k — 3To HaKJIOH, a b -
CMELIEHUE.

2) Jlocapugpmuueckasn aunus mpeHoa NCTIOIb3YETCS JIJISl OTIMCAHUS BEJTMYHMHBI,
KOTOpasi BHayaje OBICTPO pacTeT WIM YOBIBaeT, a 3aTéM IOCTEICHHO
cTabmimzupyercs (Hampumep, pocT MOIMYISIUU )KUBOTHBIX, OOUTAIONINX B apeaie
¢ ¢uxkcupoBaHHBIMU TpaHullamu). Jlorapudmudeckas JHUHUS TpEeHAA MOXKET
UCITI0JIb30BaTh OTPULIATENLHBIE U TOJIOKUTENIbHbIC 3HAUeHUsI TaHHbIX. [[71s1 pacuera
TOYEK METOJOM HAWMEHBIIMX KBAJpaTOB JorapudmMuueckas JIUHUS TpPEeHa
UCIIOJIB3YET ClIeayrolee ypaBHeHue: v=clnx+b, rae ¢ u b — koHcTtanThl U In —
GyHKIIHS HATYpaJIBHOTO JlorapudmMma.

3) llonunomuanvras nunus mpeHoa WUCHOIb3YeTCs Il ONKMCAHUsl BEJIUYMH,
MOMEPEMEHHO BO3PACTAIONIMX M YOBIBAIOIIMX (HAIIpUMEpP, IPU aHAIM3€ OOJIBIIIOTO
Ha0opa JaHHBIX O HeCcTaOMIbHON BenuuuHe). CTeneHb MOJUHOMA OMpeAeseTCs
KOJIMYECTBOM DJKCTPEMYMOB (MAKCUMyMOB W MHMHMMYMOB) KpuBOH. OOBIYHO
MOJIMHOM BTOPOW CTEMEHU WMEET TOJIbKO OJMH AKCTPEMYM, MOJUHOM TPEThen
CTENEHU - OJIMH WJIMA JIBa DKCTPEMyMa, a TIOJUHOM YETBEPTOM CTEMEHH - JI0 TPeX
sKkcTpemMymoB. st pacdera TOYEK METOAOM HAWMEHBIIUX  KBaJpaToB
MOJIMHOMUANbHAS ~ JIMHUS ~ TPEHJA  HCIOJB3YeT  CJCAYIONIee  ypaBHEHUE:
y=brcix+cox*e3x+.. . 4cexb, Tae b u ¢;...c6- KOHCTAHTHI.

4) Cmenennas nunus mpeHoa UCTIONIb3YeTCs I OTOOpaKEHUs 3aBUCUMOCTH,
KOTOpasi XapaKTepU3yeTCsl MOCTOSTHHON CKOPOCThIO pocTa (HallpuMep, YCKOpEeHUe
TOHOYHOT'O aBTOMOOMJIS 3a KaKAbI MHTEPBAJI BPEMEHH, PaBHBIM OJHON CEKYHJIE).
Ecnim B 1maHHBIX WMEIOTCS HYJIEBBIE WM  OTpPUIIATEIbHBIC 3HAYCHUSA,
WCIIOJIb30BAaHUE CTETICHHOW JIMHUW TpEHJa HEeBO3MOXKHO. JIJis pacuera TOYeK
METO/JIOM HAWMEHBIIUX KBAJpaTOB CTEMEHHAs JHWHUS TPEHJA WCIOIb3YyeT
CIENYIOIIEE Y paBHEHHE: y=cx”, I1ie ¢ U b — KOHCTAHTBL
5) IDKcnoHeHyuanbHas JIUHUS ~ mMpeHOa  WUCIONb3YeTCs, €CIU  CKOPOCTh
U3MEHEHHUS] JTaHHBIX HENpephIBHO Bo3pactaeT. OpHaKo IS JaHHBIX, KOTOPHIE
coliepaT HYJIEBblE WJIM OTpPULIATEIbHBIE 3HAUEHUS, DKCIOHEHIMATIbHAs JUHUSA
TpeHaa HempuMmeHuMa. [[ns pacdeTa TOYEK METOJAOM HAWMEHBIIUX KBaJpaToB
SKCIIOHEHIMANIbHAS JIMHHUSA TPEHAA HCHONb3YeT CIeAyIoUlee ypaBHEHHue: y=ce’™,
/i€ ¢ U b- KOHCTAHTHI U € — OCHOBAaHME HATYypaAJILHOTO Jorapudma.

6) Jlunuss mpenoa c¢ auneunou Gurvmpayueti (cxoav3aujee cpeouee)
MO3BOJISIET CIJIAJUTh KOJeOaHWs JaHHBIX W TakUM oOpa3oM OoJiee HarsiiHO
oToOpakaeT XapakTep 3aBUCUMOCTH. JIMHEHHBIH QWIBTp CTPOUTCA IO



ONpPECIICHHOMY' YUCITYy TOYEK JIaHHBIX (3aJaeTcsl MapaMeTpPOM TOUYKH). DIIEMEHThI
JAHHBIX YCPEAHSIOTCS, U TIOJyYeHHBIN pe3yJIbTaT UCIIOJb3YETCsl B KaueCTBE TOUKU
JUHUYU TpeHaa. Tak, eciiv nmapaMeTp TOYKHU paBeH 2, MepBas TOUKa JMHUU TPEHIa C
JUHENHON (uiIbTpalMe omnpeAensercss Kak CpellHee 3HAueHHE MEepBbIX ABYX
AJIEMEHTOB JIaHHBIX, BTOPAsi TOUKa — KaK CPEJHEE BTOPOIO U TPETHETO AIEMEHTOB,
U Tak Jajee.

Jluaust TpeHAa C JIMHEHHOW (QMIbTpalMe HCIoNb3yeT ypaBHeHHe: Fp =
(A + A1+ -+ Ai_py1)/n, toe A, — 3HAYEHHE WPOCTOrO CKOJB3AIIETO
CPEIHEro B TOYKE f; 71 — KOJIMYECTBO 3HAYCHHUI UCXOJHOU (QYHKUUHU AJid pacuéra
CKOJIB3AIIEI0 CPeAHEro (CriakMBaIOIIUA WHTEPBAN), YEM LIUPE CrIaKUBAIOLIUN
WHTEpBaJI, TeM OoJjiee IJIaBHBIM ToJiydaeTcs rpaduk (QyHkuuu; A;_, - 3HaAYCHUE
UCXOJIHON (yHKIIMHU B TOUKeE t-1.

Uucnno Toyek B JMHUM JTaHHOTO TPEHJA paBHO OOIIEMY YHCIy TOYEK psija 3a
BBIUETOM YHCJIa, YKa3aHHOTO JJ1s Tapametrpa "Touku”.

Jlunust TpeHma mosiydaeTcss HaubOoslee TOYHOW, KOIJa €€ BeJIM4MHa
JIOCTOBEPHOCTH ammpokcumaiuu R (uuciao ot 0 mo 1, oroOpaxkaroiiee CTENeHb
COOTBETCTBUS OXKHJIAEMBIX 3HAYCHHUM JUIsl TMHUU TpeHAa (DAKTUYECKUM JTaHHBIM)
om3ka k emunwmie. [lpu ngobOaBieHMM NWHUM TpPeHAA K JaHHBIM 3HAYCHUE
BEJIMYMHBI  JOCTOBEPHOCTH  aIIpOKCMMAallUM  paccuuTbiBaerca B Excel
aBTOMaTH4eckd. UToObl OTOOpa3uTh ATO 3HAYEHHE HA JMarpaMme, YCTAaHOBUTE
baaxok nomecmums Ha Ouazpammy GeruduHy O0O0CMOBEPHOCMU ANNPOKCUMAYUU
(R?) (mmanoroBoe oxHO Dopmam aunuu mpenoa, Kareropus Ilapamempuvl nunuu
mpenoa,).

[Ipumep moctpoenus rpaduka u TpeHga ¢ nomouipio MS  Excel
IPOWUTIOCTPUPOBAH HA PUCYHKE 2.

lfopoBas BbipyuKa (B pyb.)

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

60 000,00p. [\ .
50 000,00p. //L'/ l: /\\
:g ggg:ggz: 7y =78791R+ 10775 + 13818

R2=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. I[Ipumep noctpoenus tpenaa B MS Excel.

2.2.  AwuHanuz TpeHaa.



Jis KaXaoro W3 MOCTPOCHHBIX TPEHIOB HYXHO ONPEACIUTh €ro THIL
[Ipumepsl TUIOB TPEeHAOB: Bo3pacTaromas (yObIBarollasl) HAKJIOHHAS MpsMasi;
rOpU30OHTaJbHAsl MpsAMas; KojiebaTelbHAass KpuUBas C  HE3HAYUTEIbHBIMU
(3HAUUTENIbHBIMM)  KOJCOAHUSIMM  BOKPYI'  TOPHM3OHTAIBHOM  (HAKJIOHHOM
MOJIOKUTEIBHON WIIM OTPULIATENBHOM) OCH; Bo3pacTaromas (yObIBaromias) KpuBas
C TOYKOH pe3Koro Bo3pactanus (yObIBaHM); KpUBasi C pe3KUM BbIOpocoM (BBEpX
WJIA BHU3).

Ha ocHOBe BBISBICHHBIX THIIOB TPEHIOB HYKHO CJelaTh BBIBOJIBI O
HEraTUBHBIX U TO3UTUBHBIX TEHJICHIIUSX.

3. [IpUunHHBIN aHAIN3.
3.1.  IlocTtpoeHnue nepeBa MpUYUMH.

JlepeBo mpuyuH CTPOUTCS cBepXy BHHU3. Ha BepxHeM ypoBHE GpopMynupyercs
OCHOBHasi (MHTerpaJibHasi) mpobiieMa, Ha BTOPOM YPOBHE - OCHOBHBIE MPOOJIEMBI,
Ha CJICYIOIIEM — MPOOJIEMBbI, SBIISIFOITUECS MPUUYMHAMHU BBITIIECTOAIINX MPOOIIeM
u 1.0. [Ipu 3TOM B 1epeBO MOTYT BKJIIOYAThCS paHee BBIABICHHBIE (B Mpoliecce
CPaBHUTEJILHOTO, PETPOCIEKTUBHOTO  aHanuz3a) Tmpobiembl. JlepeBo  He
00s13aTeNbHO JOJDKHO HMMETh BHJ CTPOTOM HWEpapXuu, T.K. pa3HbIe MPOOIEMBI
MOTYT UMETh OJIHY | TY K€ IIPUUYUHY.

Jlanee oneHUBAEeTCsl BaXXHOCTh NMPUYMH C MOMOUIBIO OJAHOTO M3 METOJIOB
BBISIBJICHUST ~ MHEHUH  OKCHEpTOB  (paHKUPOBAHMS, TAPHBIX  CPaBHEHWUI,
HEMOCPEACTBEHHON OLIEHKH, MOCIEA0BATENbHOIO CpaBHEHHs U Tp.). Pe3ynbraThl
MPEICTABIISIIOTCS B BUJIE€ TAOJIHIIBI.

VMeHBIIeHHE CIPOCca Ha

OaHHEpEI
/ ¢ \ I110x0e KagecTBO
=
Bricokue nesst Jlonrue cpoku / \
H3TOTOBICHHA
/ IIroxoe Hexzamadummpo
crpre BaHHEIE
Hoporoe = )
paboTHHKH,
CBIPBE Y nIoxas
TIOCTABIIHKOR /Wamaaﬂm
Huzkas OtcvrctEHE \
orIaTa KAPBEPHOI O
TpVaa pocra
[T1oxme

VCIOBHA
PVIa

Puc. 2 [Ipumep noctpoeHus iepeBa NpUuruH

3.2.  IlocTpoeHue MPUUMHHO-CIEICTBEHHOU qUarpaMMbl («pbIOHIA CKENET»).
Huarpamma Kaopy Hcukasl (1952 r.) mo3BoJisseT B MPOCTON U JOCTYIHOU
dbopMe cucTeMaTH3MPOBATh BCE MOTEHIMAJIbHBIC MPUYHHBI PACCMATPHUBAEMBIX



po0seM, BBIICTUTh CaMbl€ CYIIECTBEHHBIE W IPOBECTH IOYPOBHEBBIA IOUCK
NEPBONPUYUHBI.

W3yyaemass mpobOiiema Ha auarpaMMe — 3TO «T0JOBa pPBIObEH KOCTH.
«Xpeber» Ha AuarpaMMme yCJIOBHO U300pakaeTcsl B BUJIE NPSIMOW TrOPU30HTAILHON
ctpenku. [IpuynHBl U (GaKTOpHl, MPSIMO M KOCBEHHO BIHUSIONIME HA TPOOJIEMY,
M300PaKAIOTCS HAKJIIOHHBIMH CTPEIKAMU — 3TO «KOCTH».

Ha nuarpammy VcukaBbl 1O HampaBjiI€HUIO BIIEBO HAHOCAT OCHOBHBIC
«KOCTHU» (KaTeropuu), KOTOpPhIE HUMEIOT OTHONIIEHHWE K paccMaTpuBaeMoOu
npobieme. Jlns Havalia KOMaHJa »HKCIEPTOB MOXKET pPacCMOTpPETh 0O0Iue
KaTerOpHH.

Bce BO3MOXHBIE NpPUYUHBI OOBIYHO pACHpPEACNAIOT MO KaTeropusM 1o

IPUHLHAILY «SM»:

1. Man (4enoBeK) — IMPUYUHEI, CB3aHHBIC C YETIOBEYECKUM (PAKTOPOM.

2. Machines (MammHbI, 000pyIOBaHWE) — TPUYUHBI, CBS3aHHBIE C
000pyI0BaHUEM.

3, Materials (Matepuaiibl) — MPUYUHBI, CBSA3aHHBIE C MaTepHaJIaMH.

4, Methods (MeToabl, TEXHOJOTHS) - MPUYUHBI, CBSI3aHHBIC C TEXHOJOTHUEH
paboThl, C OpraHU3anuen MPoLECCOB.

5. Measurements (M3MEpeHHs) — TMPUYUHBI, CBSI3aHHBIE C METOJAMHU
WU3MEpPCHUS.

OCHOBHBIE KAaTErOpHH PAaCHpPElEsoT B HUCXOISAUIEM IOPSAKE, HAaUYWHAs C
TOM KaTeropuu, KOTopas UMeeT HauOOoJIbIIYI0O BEPOSITHOCTh TOTO, UTO €€ MPUYNHBI
BbI3BaJIM TIpo0semy. To ecTh Ta KaTeropusi ¢ MpUYMHAMH, KOTOpas, 0 MHEHUIO
AKCTIEPTHOM KOMAHJIbI, SBISIETCS OCHOBHOM — OyJeT OJIMKE K «TOJIOBE PHIOBI»
(cm. puc. 4).

Jng  KakIoW — KaTeropum  CTPOSATCA  JONOJIHUTEIBHBIE  «KOCTUY,
IPEJICTaBIISIIOIINE OTACNbHbIE MPUYHUHBI, @ Y T€X, B CBOIO O4epe/b, J0OaBISIOTCS
cBoM mnoAnpuuyuHbl. Takum 00pa3oMm, TMOJIy4daeTcss pa3BETBICHHOE JIEPEBO,
CBS3BIBAIOIIEE NPUYMHBI BO3HUKHOBEHHMSI HECOOTBETCTBMS, HAXOJSIIMECS Ha
Pa3HOM YpOBHE JeTaln3anuu. TakuM ciocoO0OM MOKHO 100paThest 10 MEPBUYHBIX
PUYHH, YCTPAHEHHE KOTOPBIX HanOoJiee CUIILHO MOBIMAET Ha YCTPAHEHHE BCETro
HECOOTBETCTBHUSI.



MpoGnema |

h 4

Marepuan W3mepeHue TexHonorus

Puc. 4. JInarpamma VMcrkaBbl ¢ OCHOBHBIMHM KaTETOPUSMH IPUUNH

VYcTpaHuTh BCE BBISBICHHBIE MPUYMHBI HEBO3MOXKHO, WJIM HEPEHTAOETHHO.
TpeOyeTcsi BBIABUTH JBE WM TPU HauOoJiee BaKHBIC MEPBUYHBIC MPUYUHBI U
YOPABJISATH UMU. JIJIs1 ITOTO IKCIIEPTHI TOJDKHBI BBICIUTD T€ TICPBUYHbBIC TPUIHHBI
U3 MacChl BO3MOXKHBIX M T€ TMOCJIEACTBUS HECOOTBETCTBHUS, KOTOPHIM HY>KHO
yAEIUTh HauOoJIblliee BHUMaHUE. J{71s paH>KUpOBaHUS IPUYMH U OLICHKH TSHKECTU
nocJeACTBUM ya00HO ucnonb3oBath aHamm3 FMEA (Failure Mode and Effects
Analysis).

[Ipu mpoBenenun ananmza FMEA komaHzIa paccuuThiBaeT OOOOIICHHYIO
OIICHKY, YKa3bIBAIOIIYIO HAa CTEIICHh PUCKAa BOSHHUKHOBEHUS HECOOTBETCTBUS. DTO
npuoputeTHoe uncio pucka (ITYP), xapakrepuzyemoe:

. 3HAYUMOCTBIO TIOCTEACTBUS HECOOTBETCTBUS — 5 (significance —
3HAYMMOCTh);

. BO3MOXHOCTBIO BOSHUKHOBEHUS TPUUYMHBI HECOOTBETCTBUS - O (origination
- Ha4aJI0, MPOUCXOXKJEHUE, Originate — BO3HUKATh);

-+ BO3MOXKHOCThIO OOHapykeHusi nmpuuuHbl - D (detection - oOHapyxeHHeE,
BbIsiBJIeHUE). Kaxapiii u3 panroB — S, O, D — onpenensiercs no 10-6ambHON
mKane, cocraBiasiemMod B Qopme Tabmuubl wunn rpaduxa. [MTYP mpuuwmnb
pPACCUHMTHIBACTCS KaK IMPOU3BEACHHE JTUX TPEX PAHTOB M MOXKET MPUHUMATH
3HaueHuss or 1 go 1000. Te mpuumnsl, y kotopeix IIUP Gosbiie 3amaHHOTO
IPeIeSIbHOTO 3HAUCHUS, U TTOJIEkKAT YCTPAHEHHUIO B MIEPBYIO OUYEPE/Ib.

AHanoruyHo auarpamMmy VIcMKaBbl MOMKHO HCIOJIB30BAaTh W JJIsl aHAM3a
nocyenCcTBUM. VI3MEHUB HampaBiCHHE «KOCTE», MOMXHO MOJYYUTh BEPOSITHBIC
MOCJIEJICTBUSI, KOTOPBIE TAK)KE PAHKUPYIOTCS HA OCHOBAHUM SKCHEPTHBIX OLIEHOK U
MOMOTAIOT ~ OIEHUTh  CPOYHOCTh W  IEJECOO0pPa3HOCTh  OpraHu3alluu
KOPPEKTUPYIOMIUX U MPETYyTPEKIAIONNX MEPOTTPUSITHH.

BriGepute onHy' U3 OCHOBHBIX TpoOJeM. Beiennte KaTeropuu BO3MOKHBIX
MpUYUH €€ BO3HUKHOBEHMA. [Ipumepsl Kareropuud s MOPOU3BOICTBEHHBIX



MIPOIIECCOB: UCIIOJIHUTEIN, MAIITUHBI U 000PYyI0BaHKE, MAaTEPHUAIIBI, UCIIOJIb3yEeMbIe
METOJIbI U TEXHOJIOTHH, OKpYKaromas cpena, ynpasienue u T.a. [lo kaxmoi u3
KaTeropuii cHOpMynUpyHUTe MPUUYUHBI, OOYCIOBHUBIINE BBHIOpaAaHHYIO MPOOJIEMY.
[IpencraBbTe MPUYMHBI B BUJC TUATPAMMBI «PBIOHIA CKETIET).
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Puc. 5. [Ipumep npuUUHHO-CIIEACTBEHHON JUArPAMMBI

4. CocraieHue oT4eTa N0 CHCTEMHOMY aHAJIH3Y.

B oryer nmomkHbl BOWTH: TpeOOBaHUS K CHCTEME W pPE3yJbTaThl aHaIN3a
TpeOOBaHUil; pe3ybTaThl OICHKH YPOBHS HCCIIEyEeMON CHUCTEMBI; Pe3yJbTaThl
PETPOCTIIEKTUBHOTO aHAJIN3a; AEPEBO MPUUMH, AHUarpaMma «pbIOHi CKeIeT».



J1j1s BEIOJTHEHUS MPAKTUYECKUX pabOT HEOOXOAMMO BBIOpATh HOMEP CBOETO

BapuaHTa, HOMEp BapuaHTa COOTBETCTBYET MOCJIEIHUM 2 1uppam HoMepa
3a4€THOM KHIDKKH. 3aaHus Juis mpaktuaeckux padbot Nel, 2 u Ne3 BeiOupaem B
COOTBETCTBHUH C IPWIOKEeHHEM 1, 17151 mpakTrdeckux padbot Ne4,5 u Ne6 BeiOupaem

B COOTBCTCTBUM C IMTPUIIOKCHUCM 2.

IIpunoxenue 1

3amanue 1Jis BbINOJHEHHS NPaKTHYecKuX paodor 1, 2, 3.

2
NocJieiHNe

Cucrema AJIF BBIIIOJTHCHHUHA

2
MOCJIeIHH

Cucrema AJIA BBINNOJIHCHHUA

unppbr Ne padoTeI ¢ wps padoThI
3a4.K. Ne 3au.k.
00 bubmuoteka 50 bubmuoteka
01 [IponyKTOBBIN Mara3ud 51 [IpoxyKTOBBIN Mara3ud
02 3aBoj 52 3aBoj
03 Teatp 53 Teatp
04 TeneBuzop 54 TeneBuzop
05 ABTOMOOWITH 55 ABTOMOOWITH
06 CronoBas 56 CronoBas
07 Pecropan 57 Pecropan
08 MerannooOpabaThIBarOIIN i 58 MertannooOpabaThIBarOIINi
CTaHOK CTaHOK
09 [TonuknuHuka 59 [TonuknuHuka
10 BV3 60 BV3
11 ['pynna ctyaeHToB 61 ['pynna ctyaeHTOB
12 Komnbrorep 62 Komnbrorep
13 CrpourTenbHass KOMIIAHUS 63 CrpourtenbHass KOMIIAHUS
14 Kosmn-nentp 64 Kosmn-nentp
15 3oonapk 65 3oonapk
16 COopouHbIi 11eX 66 COopouHbIH 11eX
17 Crpana 67 Crpana
18 Jletrckuii can 68 Jletrckuii can
19 TeneBuzop 69 TeneBuzop
20 TpancnopTHas KOMIaHUA 70 TpancnopTHas KOMIaHUSA
21 [TonuknuHUKa 71 [TonuknuHUKa
22 [lepcoHanbHbIl KOMIIBIOTED | 72 [lepcoHanbHBIN KOMIIBIOTED
23 [IpunTep 73 [IpunTep
24 Pagunonpuemuux 74 Pagunonpuemuux
25 TeneBuzop 75 TeneBuzop




26 bubnuotexa 76 bubnuoteka

27 [IponyKTOBBIN Mara3uH 77 [IponyKTOBBIN Mara3uH

28 3aBon 78 3aBon

29 Teatp 79 Teatp

30 TeneBuzop 80 TeneBuzop

31 ABTOMOOUITB 81 ABTOMOOUIIB

32 CronoBas 82 CronoBas

33 Pecropan 83 Pecropan

34 MertannoobpabareiBatouii - | 84 MeTannoobpabaTbIBarouit
CTaHOK CTaHOK

35 [TonukinHKKa 85 [TonuknrHKKa

36 BV3 86 BV3

37 I'pynma ctyneHToB 87 I'pynma ctyneHToB

38 Kommnbrotep 88 Kommnbrotep

39 CrpouTtenbHasi KOMIaHUS 89 CrpouTtenbHasi KOMIaHUS

40 Kosut-uentp 90 Kosui-uentp

41 3oonapk 91 3oonapk

42 CO6opouHbIif Iex 92 CO6opouHbIif IexX

43 Crpana 93 Crpana

44 JleTckuii can 94 JleTckuii can

45 TeneBuzop 95 TeneBuzop

46 TpancriopTHas KOMIaHUsA 96 TpancriopTHas KOMIaHUs

47 [HonmuknrHrka 97 [HomuknrHrka

48 [TepcoHanbHbBIN KOMIIBIOTED 98 [TepcoHanbHbBIN KOMITBIOTED

49 [Tpuntep 99 [TpunTep

IIpunoxenne 2

3amaHud Ui BHINOJHEHHUS NMPAaKTHYecKUX paoor 4,5,6

2
nocJiefiHNe

Cucrema AJIF BBIIIOJTHCHHUHA

2
MOCJIeHH

Cucrema AJIA BBINNOJIHCHHUA

unppbr Ne padoTeI ¢ st padoThI
3aY.K. No 3ay.k.
00 ABTOCEPBHUC 50 [{BeTouHBI caliOH
01 [IpoaykToBBIM Mara3ua 51 [IpoaykToBBIM Mara3us
02 3aBon 52 3aBon
03 PexiiamHoe areHTcTBO 53 Teatp
04 Kodeiins 54 300JIOTUYECKU Mara3uH
05 Kodeitas 55 [{BeTouHBI camoH
06 CronoBas 56 CronoBas




07 Pecropan 57 Pecropan
08 [[InHOMOHTaXKHAs 58 300JI0THYECKNA Mara3uH
MacTepckas
09 PeknamHoe areHTCTBO 59 [TonuknuHuKa
10 300J10rMYECKUI Mara3uH 60 ABTOCEpBHUC
11 TpancnopTHas KOMITAHUSA 61 PexiiamHoe areHTcTBO
12 PexiiamHoe areHTcTBO 62 Kodeitns
13 CrpourtenbHass KOMIIAHUS 63 CrpourTenbHass KOMIIAHUS
14 Kosmn-nentp 64 Kosmn-nentp
15 [[InHOMOHTaXHAS 65 3oonapk
MacTepckas
16 JlecozaroroBurenrHas 0a3a 66 COopouHbIH 11eX
17 PeknamHoe areHTCTBO 67 [{BeTOUHBIN caIOH
18 ABTOCEpBHUC 68 Kodeiins
19 300JI0TUYECKNA Mara3uH 69 JlecozaroroButenpHas 6a3a
20 TpancnopTHas KOMIaHUsA 70 TpancnopTHas KOMIaHUsA
21 JlecozaroroButenbpHas 6a3a 71 [TonukinHKKa
22 PexitamHoe areHTcTBO 72 ABTOCEPBUC
23 300J1I0rMYECKUI Mara3uH 73 [ITnHOMOHTaXHasi MacTEpCKas
24 Kodeitns 74 PexiiamHoe areHTcTBO
25 ABTOCEpBUC 75 300JIOTUYECKU Mara3uH
26 bubnnoreka 76 bubnnoreka
27 [IponyKTOBBIN Marasud 77 [IpoxyKTOBBIN Marasua
28 PexiramHO€E areHTCTBO 78 3aBon
29 Teatp 79 Teatp
30 Kodeiins 80 CymniepMapkeT
31 [IlnHOMOHTAaKHAS 81 MarasuH CTpOuTENBHON
MacTepckas TEXHUKHU
32 CronoBas 82 IIBeTOYHBIN caloH
33 Pecropan 83 Pecropan
34 TpaHcniopTHass KOMITAHUSA 84 ABTOCEPBUC
35 [TonuknuHuka 85 [TonuknuHuka
36 300J1I0rMYECKUI Mara3uH 86 Kodeiins
37 Kodeitns 87 PexiiamHoe areHTcTBO
38 [[InHOMOHTaXHAS 88 ABTOCEpBUC
MacTepckas
39 CrpourTenbHas KOMIIAHUS 89 CrpourtenbHass KOMIIaAHUS
40 Kosmn-nentp 90 Kosmn-nentp




41 3oonapk 91 3oonapk

42 ABTOCEpBUC 92 300JIOTUYECKU Mara3uH

43 300J10rMYECKUI Mara3uH 93 Kodeiins

44 PexnaMHO€ areHTCTBO 94 ABTOCEpBHUC

45 ABTOCEpBHUC 95 [[lnHOMOHTaXHAsI MACTEPCKAs
46 TpancnopTHas KOMITAHUSA 96 TpancnopTHass KOMITaHUSA

47 [TonukinHKKa 97 [TonukivHKKa

48 LIBeTOUHEIN canoH 98 Pexknamaoe areHTCTBO

49 Kodeiins 99 ABTOCEpBHUC




