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I[TPAKTUYECKAS PABOTA Ne 1. PACUHET PUCKOB OPT" AHU3 AU,
CBA3AHHBIE C KAYECTBOM ITPOAYKTOB TPYJJA

1.1. Meroanka BbINOJIHeHHsI padOThI

Ilens pabOTHI: OCBOUTH METOJHUKY CTATUCTUYCCKON OIEHKH CTEMEHU PHUCKOB,
CBsI3aHHBIC C KAY€CTBOM H3TOTOBIICHUS IMPOTYKITHH.

KadecTBO MpOyKTOB Tpy/Ja B YCIOBHUSAX TOBBIMIAIOMIEHCS HEOMPEACICHHOCTH
KOHKYPCHTHOW PBIHOYHON CpEAbl SIBISICTCS MPUYMHHBIM (PAKTOPOM PE3KOTO POCTa
Pa3IUYHBIX PUCKOB TOBApOIPOM3BOAUTEIICH. ITO MO3BOJISET MCIOJIL30BaTh B Kaye-
CTBE OJHOTO M3 MPOAYKTOB K TPOCKTHPOBAHUIO CHUCTEM YIIPABJICHHS KauyeCTBOM
MPUHITUIT MUHUMHU3AIMH COOTBETCTBYIONINX PHUCKOB.

OrnpenenuM pUCK KadecTBa Kak BO3MOXHYIO OMACHOCTh MoTephb (yiiepoa) op-
raHW3alliy U3-3a OTKJIOHCHHH TOKa3aTesIei KauecTBa IMPOU3BOJIUMBIX €10 ITPOTYKTOB
Tpyaa oOT TpeOyembIxX 3HaueHHH. OCOOCHHOCTH TaKUX PUCKOB BO MHOT'OM OTIpEICIs-
I0TCSI KOMIUIEKCHOCTBIO TIPOOJIEMBI KaueCTBa B IICJIOM.

Prcku cBsi3aHHBIE ¢ KAYECTBOM MPOIYKIIUA MOXHO Pa3/ICIUTh Ha JIBE TPYIIIIHL:

-pYICKH, TPOSIBIISAIOIINAECS BHYTPU MPEANPHITHSI W3—3a OTKIOHCHHUS KadecTBa
OT HOPMBI;

-pYICKH, TIPOSIBJISIONINECS BO BHEITHEH 1O OTHOIICHUIO K TPEINPUATHIO CPEC
— cdepe peasnzanyuy U TOTPEOICHHSI TPOTYKITUH.

K mepBoii rpyrmime OTHOCSATCS PUCKH, CBS3aHHBIC ¢ KauyeCTBOM ITPOCKTa, Kade-
CTBOM BXOJIHBIX MaTEPHAJIOB, TMOAy(PaOdpHUKATOB W KOMIUICKTYIOIIHMX, KadeCTBOM
TEXHOJIOTHYECKOTO 000PYI0BaHUS, PUOOPOB, OCHACTKHU U MPOIIECCOB, a TAKXKE Kaye-
CTBOM TpYyZa IepcoHaa.

Ko BTOpO#i Tpynme OTHOCATCS PUCKH, OMPEACISIONINECS TaKUMH (aKTopaMmH,
KaK MPETCH3UN K Ka4eCTBY MPOAYKIIMU CO CTOPOHBI MOTpeOUTECH, CHIDKCHHE 000-
poTa MPOTYKIINH.

Ha pwiHKax cObITa, MPUIMHEHUE Bpea OKPYKAOIICH cpejie, MPUINHCHUE Bpe-
72 3JI0POBBIO MTOTpeOUTENEH, HEYIOBIETBOPEHHOE (PYHKIIMOHAIEHOE KAa4eCTBO.

PaccMoTprM MeTONBI aHaaW3a PUCKOB, OTHOCSIIUXCS K MepBoi rpyrre. Bos-
HUKHOBCHHE JaHHBIX PUCKOB OMNpPEICISICTCS HATUYHEM OOJIbIINCH WM MCHbBIICH He-
OTIPEJICIICHHOCTH B JOCTHIKEHUU ONTUMAJIbHBIX 3HAYCHUI KauyecTBa MPOAYKIIUHU, BO3-
HUKAFOIICH 110 TPUYMHE HEHJICaJTLHOT0 KaueCTBa TEXHOJOTHUECKHUX MTPOIIECCOB.

Kak u3BeCTHO, CTAaOMJIBHOCTh TEXHOJOTHYECKOTO IPOIIecca XapaKTepHU3yeTCs
CTCTICHBIO pa30poca ero BEIXOHOTO MapaMeTpa OT CBOETO HOMHHAJIBHOTO 3HAYCHHSI.

CrnenoBaTenbHO, 7Sl OIICHKH CTENICHN PHCKA TaKOTro MPOIecca, CBI3aHHOTO C Ka-
YECTBOM HM3TOTABIMBAEMON C €r0 MPUMEHEHUEM MPOAYKIIUU, HEOOXOAUMO BBIYHCIIUTH
XapaKTEPUCTHKH, KOTOPBIE ONPECIIIOT CTAOMIBHOCTh TEXHOJIOTMYECKOTO MPOoIIecca.

PaccMoTprM TOC/IE10BaTEILHOCTh CTATUCTUYECKON OIIEHKH CTEIICHH PHCKOB,
CBSI3aHHBIX C KAYECTBOM H3TOTOBJICHUS MPOTYKIIHH.

[Ipexxae Bcero ompeneianM CpelHEB3BEIICHHOE 3HAUCHIE aHAIU3UPYEMOTO I1a-
pameTpa, SBJISIOIICTOCS TPUYUHHBIM (DaKTOPOM pHCKa:

Hcp=z Hi 'Pi 5 (11)

5



rae I1; —i-e 3HaueHre aHAIM3UPYEMOTO TTapaMeTpa;
P; — BeposITHOCTB MPOSIBIICHUSI 1- TO 3HAYCHUS JAHHOT'O IMapaMeTpa.
BepostHOoCTh

p =i (1.2)

rjae K. — 4ucJiio cliydyaeB IMMOBTOPEHUSA i- TOIO 3HAYCHUA IMapaMeTpa,
1 2

n — 00IIIee YUCIIO aHATM3UPYEMbIX 3HAUCHHUM TTapameTpa.
Jlanee onpenesnsieM TUCTIEPCUIO 3HAYEHUN aHATM3UPYEMOro rapamMmerpa:

D:Z(]Yi_ncp)z'Pia (1.3)

UCTIONB3Ys 3HAUCHUE HAWJCHHON TUCTIEPCHH, OMpEesieM CTaHAapTHOE OTKIOHECHUE
OKUIA€MOT0 3HAYCHHsSI aHATTU3UPYEMOTO IMapaMeTpa OT ero CPeTHEro 3HAUCHUS:

o=+D, (1.4)
rae D — JUCIepCHs 3HAYCHUH aHAIM3UPYEMOTO TTapameTpa.

Yewm OoJIbIlIe BEIMYMHA CTAHIAPTHOTO OTKJIOHCHHWS, TEM BBIIIC HEOIPEIeIeH-
HOCTh TOSIBJICHHMSI TOT'O WM WHOTO 3HAYCHUS IapamMeTpa W, CJICAOBATENIBHO, BBIIIC
CTEIEHb PUCKA, CBA3aHHOTO C TEM, YTO HEOOXoauMoe (HYKHOE) 3HAaUCHHE MapaMeTpa
He Oy/IeT moTy4YeHO.

JIJist cpaBHEHUsI Pa3jIMYHBIX BapUAHTOB PEIICHUN C Pa3HBIM OXKHIAEMBIM pe-
3yJIBTATOM M Pa3HBIM PHCKOM MOYKHO MCTIOJIb30BaTh KO3 GHUIIMESHT BapHaIlUu:

7= 7 (1.5)

p

3HadeHue Ko PuimeHTa Bapualuu XxapakTepus3yeT pa3Mep pucKka Ha eUHUILY
0’KHJIaeMOT0 pe3ysbTaThl. Clie10BaTENbHO, BAPUAHT, UMEIOIINI HAMMEHBIIIEE 3HAYE-
HUE y, U CleAyeT BbIOpAaTh KaK HaMMEHEe PUCKOBAHHBIA (C MEHBIIUM OTHOCHUTENb-
HBIM puckoM). PaccMoTpum npumep.

B 1a6x. 1.1 npuBeaeHsb! MOTyYEHHBIE B IPOLIECCE TEXHOJIOTMUECKOTO KOHTPOJIS
3HAYECHUS MapaMeTpa, XapaKTEpU3YIOIIEro Ka4yeCTBO aHAJOTHYHBIX MPOLIECCOB U3ro-
TOBJIEHUSI OINPENEIEHHOTO MPOAYKTA. 3a/ada: OUECHUTh JAHHBIE MPOLECCHl C TOYKHU
3pEHHs] BO3MOXKHBIX PUCKOB, CBSI3aHHBIX C KAYECTBOM BBIIYCKa€MOW MPOAYKUWHU, U
BbIOpaTh HAUMEHEE PUCKOBAHHBIN U3 HUX.

Tabauma 1.1
3HaueHMs TapaMeTpa, XapaKTEePU3YIOIIEro Ka4eCTBO MPOIECCOB U3TOTOBJICHHS MTPOIYKTa
Iex 3HaveHHE BBIXOJHOTO MTapaMeTpa Mporecca Ipu KOHTPOJIE

1 2 3 4 5 6 7 8 9 10 11
10, 5 7 4 5 6 3 2 5 8 9
1, 5 7 5 7 4 5 3 4 9 6 7

O4eBHIHO, CTETEHb PHCKAa HEKAYECTBEHHOTO HM3TOTOBJICHHS MPOIYKTa B pac-
CMaTPHUBAEMOM IapaMeTpe ONpeeIIeTCs] ypPOBHEM CTAaOMIBHOCTH JTAHHBIX IPOLIECCOB.

Hcnons3yst pacCCMOTPEHHYIO BBIIIE METOAUKY CTATHCTUYECKOUN OICHKHU CTEeTie-
HU PHUCKOB, PEIIMM TIOCTaBJICHHYIO 3aaady. Haiinem cpenHeB3BemeHHOE 3HAUCHHE
BBIXOJIHOTO Tapamerpa mpoiiecca. Beraucnennsie mo ¢opmyne (1.2) Benuumubl P;
npuBeAeHbI B Ta0. 1.2.




Tabnuua 1.2
CpeaHeB3BeIICHHOE 3HAUCHUE TTapaMeTpa,
XapaKTePU3YIOIIEro Ka4eCTBO MPOIIECCOB U3TOTOBJICHUS MPOTYKTa

Ilexn 3HaueHue P; ns coorBeTcTBYOmMX | — 3HaUeHMi mapameTpa
| 2 3 4 5 6 7 8 9 10 11
0, |0,25(0,125,0,062| - |0,125]0,062 (0,125 - |0,125]0,125| -
I, |[0,25] 0,25 - - 10,125 - 10,125 - |0,062|0,187 | -

CpenHeB3BeIICHHOE 3HaU€HHUE BBIXOHOTO MMapaMeTpa mpolecca:
Jlns nexa 1:

Hcpl =5%0,254+7%0,125+4%0,062+6%0,125+3%0,062+2%0,125+8*0,125+9%0,125=1,25+0,875+

0,248+0,75+0,186+0,25+1+1,25=5,685
IUIA 1Iexa 2:
Hcp2 =5%0,25+7%0,25+4+%0,125+3%0,125+9%0,062+6*0,187 =1,25+1,75+0,5+0,375+0,558 +
1,122 =5,555
Jlucriepcust BBIXOAHOTO TlapaMeTpa Mporiecca:
Ui 1exa 1:

A =(5-5,684)2%0,25+(7—5,684)2 %0,125+(4—5,684)2 %0,062+(6—5,684)2 %0,125+

(3-5,684)2 50,062+ (2—5,684)2%0,125+(9—5,684)2 0,1 25+(6—5,684)%%0,125=0,1 1 7+
0,216+0,176+0,012+0,447+1,696+0,374+1,587+0,012=4,05
IUIA 1Iexa 2:

zzz=(5—5,555)2*0,25+(7—5,555)2*0,25+(4—5,555)2*0,125+(3—5,555)2*0,125+

(9—5,555)2 *0,125+(6—5,555)20,1 87=0,077+0,522+0,302+0,816+1,483+0,038=3,238

CTaHJIapTHBIC OTKJIOHCHU BXOOHOTI'O ITapaMETpa Ipouecca OT CBOCTO CPCAHC-
'O 3HA4YCHMUA.

s nexa 1: o, =4/4,05=2,01
I 1exa 2: o, =4/3,238=1,8
Koadpunment Bapuanmu:

(o2
| 2,01
711 1exa 1 =—= = =0,354
AT """ " ses4
cp
(o2
. 2 1,8
IUIA 11exa 2: =—2= =0,324
2T 5,555
cp
BriBonbl.

[Tporecc B niexe No2 mMeeT MeHbIllee aOCONIOTHOE 3HAYCHUE CTETICHU PHUCKa,
Tak Kak o, =1,8 <o =2,01.



Ecnu Heob6xoammMo M3 JBYX paccMaTpUBAEMBIX MPOLECCOB BbIOpaTh HaMIyY-
M C TOYKU 3peHHs] CTAOUIIBHOCTH, TO CIEAYyeT BbIOpaTh mpoiiecc B nexe Ne2, Tak
KAaK ¥ OTHOCUTEIBHOE 3HAYEHUE CTENEHU PUCKA IS HETO HUKE

v, =0,324 <y, =0354

Taxum o6pazom, mpouecce B 1exe No2 umeeT MEHbIIYI0 CTeleHb HeonpeIeeH-
HOCTH (110 3HAYEHMSIM KOHTPOJUPYEMOIO MapaMmeTpa) u, clieloBaTeIbHO, MPU TPO-
YUX PaBHBIX YCJIOBHSX, MEHBIINN YPOBEHb PUCKA, CBSI3aHHOIO C Kaue€CTBOM M3rO-
TOBJICHUS TPOYKIUU.

1.2. 3aganue 1151 CAMOCTOSATEbHON PadoThI
Kaxxnpiii oOydaronuiics T0MKEH clelaTh aHaJIM3 PUCKOB, CBSI3aHHBIX C Kade-
CTBOM H3TOTOBJICHUSI IPOTYKIIMH, OTHOCSIIUXCS K TIEPBOM TPYIINEe PUCKOB.
3HaueHus mapaMeTpa, XapaKTEePU3yIOIIEro KauecTBO MPOILECCOB U3TOTOBIICHHUS
MPOAYKTa B3sITh U3 Tabnuibl 1.1. (OHM OIMHAKOBHI JJIs1 BCEX BApUAHTOR)
Homep BapmaHTa COOTBETCTBYET IMOPSAIKOBOMY HOMEPY CTYJIE€HTa B Y4eOHOI
rpymnme. 3HaueHusl P, KXl CTYACHT OepeT u3 Tabu. 1.3 coryiacHo cBOero BapuaHTa.

Tabnuma 1.3
3HaueHus P,

Bapnu Texa 3HaveHHs Pl JUISL COOTBETCTBYIOIINX 1-X 3HAUEHUH MapameTpa

aHTBI 1 2 3 4 5 6 7 8 9 10 11

: 1 - - 0,25 | 0,125 | 0,062 | 0,125 | 0,062 | 0,125 | - 0,125 | 0,125 | m, 30
L - 0,25 025 |- 0,125 | - 0,125 | - 0,062 | - 0,187 | 1

5 I 0,125 | - 0,125 | 0,25 | 0,125 | - 0,062 | 0,125 | - 0,062 | 0,125 | m, 2
L 0,25 | - 0,25 | 0,125 | - 0,125 | 0,062 | - - 0,187 | - I

3 I 0,125 | - 0,125 | - 0,25 [ 0,125 | 0,125 | - 0,062 | 0,125 | 0,062 | m, 58
L - 0,187 [ 0,25 | - 0,25 | - 0,125 | - 0,125 | - 0,062 | 1

4 I 0,25 | - 0,125 | 0,062 | 0,125 | 0,125 | 0,062 | - 0,125 | - 0,125 | ”
L - 0,25 |- 0,25 [0,125 | - 0,125 | - 0,062 | 0,187 | - I

s I - 0,25 [0,125 | 0,125 | - 0,062 | 0,125 | 0,062 | 0,125 | 0,125 | - L 26
L - 0,25 |- 0,25 [0,125] - 0,125 | - 0,062 | 0,187 | - 1

6 I 0,25 | 0,125 | 0,125 | 0,062 | - 0,125 | 0,125 | 0,062 | - 0,125 | - L 55
L - - 0,25 | - 0,25 | - 0,125 | 0,125 | 0,187 | 0,062 | - I

; I - 0,125 | - 0,25 | 0,125 | 0,125 | 0,062 | 0,125 | 0,125 | - 0,062 | m, ”
L 0,25 025 |- 0,125 | - 0,125 | - 0,062 | - 0,187 | - I

g 1 - 0,25 | 0,125 | 0,125 | 0,062 | - 0,125 | 0,125 | 0,062 | 0,125 | - L ’3
1 - 0,062 | - - 0,25 [ 0,187 [ 0,25 |- 0,125 | - 0,125 | 1

9 I 0,25 | 0,125 | - 0,062 | - 0,125 | 0,062 | 0,125 | 0,125 | - 0,125 | 2
L - - 0,25 | - 0,25 | - 0,125 | 0,187 | 0,125 | - 0,062 | 1

10 I - - 0,25 | 0,125 | 0,125 | 0,125 | 0,062 | 0,125 | 0,125 | 0,062 | - L 51
L 0,25 |- 0,25 | - 0,125 | 0,125 | - 0,062 | - 0,187 | - 1

" I - 0,25 | 0,125 | 0,062 | - 0,125 | 0,125 | 0,062 | 0,125 | - 0,125 | 0
L - 0,25 |- 0,25 [0,125 | - 0,125 | - 0,062 | 0,187 | - I

n I - 0,125 | 0,25 | 0,125 | 0,125 | 0,062 | - 0,125 | 0,125 | 0,062 | - L 19
L 0,25 |- 0,25 | - 0,125 | - 0,125 | 0,062 | - 0,187 | - I

3 1 0,25 | - 0,125 | 0,062 | - 0,125 | 0,125 | 0,062 | - 0,125 | 0,125 | m, 18
L 0,25 025 |- 0,125 | - 0,125 | - 0,062 | 0,187 | - - I

4 I - - 0,25 | 0,125 | 0,125 | - 0,062 | 0,125 | 0,125 | 0,125 | 0,062 | m, 17
L - - 0,25 | - 0,25 | 0,187 | 0,125 | 0,125 | - 0,062 | - I

s I - 0,25 | 0,125 | 0,125 | 0,062 | - 0,125 [ 0,062 | 0,125 | - 0,125 | m, 6
L - 0,25 |- 0,25 |- 0,125 | - 0,125 | - 0,062 | 0,187 | 1

11 10 9 8 7 6 5 4 3 2 1 Lexa
3 P . . BapunanTsr
HAYCHUS i JUIA COOTBeTCTBy[OH_II/IX 1-X 3HAYCHUUN napaMeTpa




IMPAKTUYECKASA PABOTA Ne 2. CEMb ITPOCTBIX
CTATUCTUYECKUX METOJOB. TIUATPAMMA PA3BPOCA

2.1. MeToauka BbINOJHEHUA PA0OTHI

L]env pabOTHI COCTOUT B MPUOOPETEHUN HABBIKOB HCIOIB30BAHUS TUATPAMMBI
pa30poca Mpu peleHnu 3a/1a4 yIpaBIeHUsI KaueCTBOM.

Huarpamma pasz0poca (paccerBaHusl) — MHCTPYMEHT, MO3BOJISIONUIUN ompese-
JIUTh BUJ M TECHOTY CBSI3M MEXK]Y MapaMH COOTBETCTBYIOIINX (PAKTOPOB.

Jluarpamma pacceuBaHMs JaeT BO3MOKHOCTh BBIABUHYTH TUIIOTE3Y O HAIMYHUU
WA OTCYTCTBHU KOPPEJSIUOHHON CBA3M MEXIY ABYMsS CIIy4YalHbIMU BEJIUYUHAMU,
HaMpUMep: MoKa3zaTeJeM KadyecTBa M BIUSIOIIUM Ha Hee (haKTOpOM; ABYMs pa3iny-
HBIMH MOKa3aTeIsIMU KauecTBa; IByMs (pakTopam, BIUSIOIIUMH Ha Ka4eCTBO.

[locnenoBaTenbHOCTH 3TANOB MMOCTPOEHUS U aHAJIN3a JUarpaMMbl pazopoca.

2.1.1 Coop mapubIx naHHbIX (X, Y), MEXIy KOTOPBIMHU HCCIEAYETCS 3aBHCH-
MocTb. JKenarenpHo Hanuuue He MeHee 30 nmap JaHHBIX.

2.1.2 Hanecenue KaxaoWl mapbl JaHHBIX HAa KOOPAWHATHYIO IIOCKOCTH 0XY
TouKoW ¢ KoopauHatamu (X, Y). Ecnu B pa3HbIX HAOIIOAEHUSIX MOTYYarOTCs OJIMHAKO-
BbI€ 3HAUEHUS, IOKAKUTE ITU TOUKHU, HAIIPUMED, PUCYSI KOHLICHTPUUECKUE KPYKKH.

2.1.3 Hanecenue BceX HEOOXOAMMBIX OOO3HAUCHUM: HAa3BaHHUE IUATPAMMEBI,
MHTEpBaJl BPEMEHHU, YMCIIO TIap JAHHBIX, HA3BaHUS U €AUHUIBI U3MEPEHUS IS Kax-
JI0¥ OCH, TaHHBIE O COCTABUTEIIE JUATPAMMEBI.

2.1.4 Ananu3 nuarpammbl. UeM cuiibHEE CBSI3b MEXIY BEIMYMHAMH, TEM TEC-
Hee OynyT TpyINIUPOBATHCS TOYKHM BOKPYT OMNPENEICHHOW JIMHHUH, BbIpakarolen
bopmy CBsI3H.

Ha puc. 2.1 noka3zan npumep npsMoi (MOJ0KUTEIBHOMN) CBA3MU (IIpU yBeInuye-
HUU X 3HaYeHus Y yBenmu4yuBaroTcs), a Ha puc. 2.2 — 00paTHOH (OTpULATENBHOM) CBSI-
31 (Mpu yBenu4YeHUU X 3HaueHus Y yMeHbIIalTces ). B 9TUX ciydasx ynpasisis BeIu-
YUHOM X MOXKHO MoJydath TpedyeMoe 3HaueHue Y.

Ha puc. 2.1a 1 2.2a TO4YKH pacroiaoKeHbl 00Jiee TECHO K TUITOTETUYECKOM IMpsi-
MOl IMHUY, YeM Ha puc. 16 u 20, T03TOMY MOKHO TOBOPUTH O O0JIee CUIILHOU CBA3H.

Ha puc. 2.3 noka3zaH mnpuMmep, KOTZla HUKAKOM BBIPaXKEHHOW 3aBUCHMOCTH
Mexay X u Y He nHabmonaerca. B 3ToMm ciiydae HEOOXOIUMO TPOJOJIKUTH MOUCK
(bakTOpoB, BIUAIONIMX HA Y, HCKIIIOUKB U3 ATOTrO Moucka gaxrop X.

Mexny napametpamu X 1 Y BO3MOKHBI TAKXKE CIIy4au HEJIMHEWMHOW 3aBUCHUMO-
ctu (puc. 4). B atom ciryyae auarpammy pazopoca MOXKHO pa3fAeauTh Ha YYaCcTKU, UMe-
FOLLME MPSAMOJIMHENHBIN XapaKTepP, U UCCIEA0BATh KaXKAbId yYACTOK B OTAEIBHOCTH.
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Puc. 2.1. [Ipsimo nponopiuoHanbHast CBsA3b (MOJOKUTEIbHAS)
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Puc. 2.2. O6paTtHO nponopiroHaibHas CBI3b (OTpUIIATEIbHAS )
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Puc .2.3. CBs3b OTCYTCTBYET Puc. 2.4. Cps3b HenuHEHAs

KonuuecTBeHHasi OllEHKAa CHJIBI CBSI3U MEXKIY HCCIeayeMbIMU (aKTOpaMu
onpeensieTcs: HoCpeCTBOM KO3 dULIMEeHTa KOppesuuu 7 o popmyre:

>(X,-X)-(,-1) Y XYY XYY
i=l i=1 i=1

r= i=1 =
Y X (XY \/ZY -~y
\/ i1 i=1 i=l i=1 ) (2. 1)

n-Cy- 0Oy

IZl€ 7 — YACIIO Nap 3HAUEHUH HcciaeayeMbIX (GaKkToOpOB;

X, Y, ox, Oy — Cpe/IHUE 3HAYCHUS U CPEAHEKBAAPATUICCKUEC OTKIIOHCHHSI.
Ecmm » = £1, MOXHO TPEIOJIOKUTh HATUYINEC KOPPEIAINUOHHOW 3aBHCHMOCTH
0J1M3KO0# K (PyHKIIMOHATIBHOM.
Ecimu » = 0, MOXHO TIPE/IITOJIOKUTh, YTO JIMHCHHAS KOPPEISAIIMOHHAS CBS3b OT-
CYTCTBYET, JIKOO CBSI3b CYIICCTBEHHO HEIMHCITHAS.
Yewm Onmmke kKodhPUIMEHT KOPPEIANUN K SIUHUIE, TEM TECHEE 3aBUCUMOCTh
MeXay napameTpami. [IpUHATO CUUTATH, YTO:
mpu r = 0,3 — ciabast CBA3b, npu r = 0,3 — 0,7 — cpenHsis CBs3b,
npu r = 0,7 — cuibHas CBsA3b, TpH T > 0,9 — BechbMa CUIIbHAS CBSA3b.
JI71s1 O1IEHKHW 3HAYMMOCTH T MPU MajioM o0beme BBIOOPKH (7<30) ucroiab3yercs
z-npeoOpazoBanne Pumiepa. CTaTHCTHKA Z ONIpeneseTcs Mo GopMyIe:

1. (1+r
z= ln( j
2 \I-r , (2-2)
OO0nacTh MPUHATHUS TUIIOTE3BI O HYJIEBOH KOPPENSIIMUA UMEET BHUI:
E ln(mJ <z,

2 1-r ’ (2.3)
rJie z — CTaHAapTHas, HOPMaJILHO paclpe/ieJieHHas cllydaiiHas BenuuuHa (Ttaoun. 2.1).
Ecnu pacdeTHoe 3HaUYeHHE OKa)XeTCsl BHE ITOT0 MHTEPBaJa, TO 3TO OYAET MPU3HAKOM
HAJIMYUS CTATUCTUIECKONW KOPPEISIIIK C YPOBHEM 3HAYUMOCTH O.

- Za/2 -

Taomuna 2.1
3HaueHus z
o 0,05 0,02 0,01 0,1
Zan 1,96 2,32 2,58 1,64
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MonenpHbIN TPUMED.
PaccmoTpum ctaTuctuueckue gaHHbIe I ABYX (paktopoB X U Y, NMpUBEACH-
HbIE B Ta0JI. 2.2.
Tabnuma 2.2
JlaHHbBIE K IPUMEDPY

o,1 |o,1 0,2 (0,3 (0,4 |0,4 (0,5 (0,6 |0,7 |0,7 (0,8 (0,8 |0,9 |0,9

~

92 195 |96 (90 |89 |86 (90 (83 |85 |80 |78 |76 |72 |75

3aoanue. TloctpouTh nuarpaMMmy pazdpoca; paccuuTaTh BBIOOPOUHBIA KO-
(ULKEHT KOppEeNSLUU U TPOBEPUTH €ro 3HaUMMOocTh mpu a = (,05.

Pewenue. I1lo nanapiM Tabi1. 2.2 cTpouTcs Auarpamma pasopoca (puc. 2.5). Ha
AuarpaMMme BHJIHO, YTO CBSI3b MEXKAY MCCIeNyeMbIMU (haKTOpamMu OOpaTHO MPOTOp-
[IUOHAJIbHA, T. €. C YBeJIMYCHHEM X 3HAUCHUsI ¥ YMEHBIIAIOTCS.

100

95
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85

80

75

70

01 0,2 0,3 04 0,5 0,6 0,7 08 09

Puc. 2.5. JIlnarpamma pazopoca 1ijist mpumMepa

Paccunrannoe 3HaueHue koddduimenta koppemsiuu » = — 0,945 roopur o
HaJUYUU JIOCTATOYHO CHJIBHON OOpaTHO MPOMOPIMOHAIBHON 3aBUCHUMOCTH MEXIY
JTaHHBIMU (pakTOpamu.

[TpoBepka 3HaunMocTH KO3 puIeHTa KOPPEIAIUUA IPOBEIeHA ¢ TTOMOIIBIO Z-
npeobpaszoBanus Pumepa. PacyeTsl MOKas3amM, 4TO Zpaew=J,87 > Zyn = 1,96 mpu
ypoBHe 3HaunmoctH o = 0,05. Takum oOpa3oM, HET OCHOBAaHHII COMHEBAThCS B
HaJIMYUU CBS3U MEXKY UCCIEyeMbIMU (haKTOpaMHu.

2.2. 3agaHus ISl CAaMOCTOSITEJIbHOM PadoThI
[lo nanubIM Tab. 2.3 MOCTPOUTH AUarpaMmy pazopoca. OnpeaenuTb 3HaUeHUE
kod(punmenta xoppensuuu. ONEHUTH €ro 3HAYUMOCTh TMPHU PA3TUYHBIX YPOBHIX
3HAYMMOCTH.
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Tabnua 2.3
Hcxomuble TaHHBIE

Ne [Tapametpsl | 3HaueHUS o
BapuaHTa
1 Y 4,1; 3,4; 3,3; 3,0, 4,7; 4,6; 3,0; 4,6; 4,6; 3,6; 3,5; 4,0; 3,6; 3,1; 3,3;
4,5;2,8;3,7;3,8;3,9 0,05
X 3,4;3,1; 3,0; 2,8; 3,7; 3,5; 2,9; 3,7; 3,5; 3,2; 3,0; 3,5; 3,3; 3,1; 3,3; | 0,01
39;29;3,2;3,4;3,4
2 Y 66; 59; 86; 87; 80; 31; 64; 45; 24; 31; 31; 71; 52; 66; 66; 17; 24;
24; 31; 31; 43; 38; 51; 38; 38; 38; 24; 30; 38; 10; 16; 21; 17; 24;
31;3;8;6; 14 0,01
X 3;3;5;5;7;7;9;9;9;9; 11; 11; 11; 11; 11; 13;13; 13; 13; 13; 13; | 0,02
13;13;13;13; 13; 15; 15; 15;17; 17;17; 17; 17; 17; 19; 19; 19; 21
3 Y 66; 59; 86; 87; 80; 31; 64; 45; 24; 31; 31; 71; 52; 66; 66; 17; 24;
24; 31; 31; 43; 38; 51; 38; 38; 38; 24; 30; 38; 10; 16; 21; 17; 24;
31;3;8;6; 14 0,05
X 3;3:3:5;7;7:9;9;9,9;9; 11; 11; 11; 11; 13; 13;13; 13; 13; 13; | 0,01
13;13; 13; 15; 15; 15; 15; 15;17; 17;17; 17; 17; 17; 19; 21; 21; 21
4 Y 98; 90; 56; 78; 45; 76; 65; 67; 65; 45; 45; 70; 54; 45; 50; 34; 2; 28;
32;12;23;23;21;8;4;16;12;4;6;9 0,01
X 3;3;3;5;5;5;5;7;7;7;11; 11; 11; 13; 13; 13; 15; 15;15; 17; 17; | 0,02
17;19; 19; 19; 21; 21; 21; 23; 23; 23
5 Y 98; 90; 56; 78; 45; 76; 65; 67; 65; 45; 45; 70; 54; 45; 50; 34; 25;
28;32;12;23;23;21,8;4;16;12;4;6;9 0,1
X 3;3;3;5;5;5;5;7;7;7;11; 11; 11; 13; 13; 13; 15; 15; 15; 17; 17; | 0,01
17;19; 19; 19; 21; 21; 21; 23; 23; 23
6 Y 6;12; 4;24; 17; 16; 23; 14; 26; 34; 25; 28; 32; 12; 23; 53; 48; 60;
58; 76; 67; 58; 69 ;78; 78; 76; 71; 67:87; 80 0,01
X 3;3;3;5;5;5;5;7;7;7;11; 11; 11; 13; 13; 13; 15; 15;15; 17; 17; | 0,02
17;19; 19; 19; 21; 21; 21; 23; 23; 23

I[MPAKTUYECKAS PABOTA Ne 3. IIOCTPOEHUE JVAT'PAMMBI
ITAPETO

3.1. MeToauka BbINOJHEHHS PA0OTHI

HeJIB pa6OTBI§ 3aKPCINICHNUC HABBIKOB IMPAKTUYCCKOI'O MCIIOJIb30BaAHUA CTATHU-
CTHYCCKUX MCTOJOB YIIPABJICHHA KAaYCCTBOM.

Huarpamma [lapeTo 1mo3BojisieT yCTaHOBUTH OCHOBHBIE (DAKTOPBI, C KOTOPBIX
HY’KHO HAUMHATh IEUCTBOBATH C LIEJIbIO PEHICHUSI BOZHUKAIOLIUX MPOOIIEM.

Huarpamma Ilapero ctpoutcs B Buae cTosioyaToro rpaduka M moka3bIBacT B
yOBIBaIOIIEM TMOPSAJIKE OTHOCUTEIbHOE BIMSHUE KaXKJIOW MPUYUHBI HA OOIIYIO IMpO-
onemy. Kpome Ttoro, Ha amarpamMmme OOBIYHO MPHUBOASIT KYMYJISTUBHYIO KPHUBYIO
HAKOIUIEHHOTO MpoleHTa npuuuH (puc. 3.1).

B MCHCIPKMCHTC Ka4YCCTBA INPUMCHCHUC 3TOT0 IIpaBHJIa ITOKA3bIBACT, YTO 3HA-
12




YUTEJIbHOE YHUCJIO HECOOTBETCTBUU U J1e(PEKTOB BO3HMKAET HU3-3a OTPAHMYECHHOIO
gyucia npuarH. Kopotko nmpasuiio [Tapero popmymnupyercs kak 80 nHa 20. Hanpumep,
€CJIM MPUMEHUTH ATO MPABUJIIO MO OTHOLIEHUIO K JedekraM, To okaxkercs, yto 80
MPOLIEHTOB J1e(h)eKTOB BO3HUKAET K3-3a 20 MPOLIEHTOB MpUUKH (puc. 3.2).

BecomocTU NpUYMH fedopMalMi KoNeHYaToro Bana
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WECTFOOTh  KEAMANAFA A8 WECTHIRTh  “EXHANOMY  WerT{nrT-  TEYHANIMA CRETNRCE
eTaHEE AAMTARCK  ATMTORNRHYA  COHACTEH A {OHTREr A nrREN EHHE
HFETPYMEHTS

IIpH4HHEI

Puc. 3.1. O6mwmii Bug quarpammel [lapeto
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Puc. 3.2. IlpaBuno ITapeto

Mertoauka noctpoenus nuarpammsl [lapero.

1. Onpenenute npoGiaeMy JJisi UCCIAEIOBAHUS, BHIIIOIHUTE COOp TaHHBIX (BJIU-
sronux (akTopoB) M aHanu3a. B ciydae ucnonb3oBaHUs auarpaMmbl VcukaBbl
OTpeNIeNIUTEe U MPOCTaBbTe KOIPIUIIMEHTHI 3HAYMMOCTH (CTENEeHb BIUSHUS Ha MPO-

osiemy) JuIs Kaxkoro gakropa.
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Jiist cOopa JaHHBIX MOTYT MCIOJIb30BaThCS KOHTPOJbHBIE JIUCTKH, JKYPHAJIbI
perucTpanuu AaHHbIX, 1Marpamma Vicukasbl.

2. Pacnpenenute (akTophl B OpsAJIKe yObIBaHUSA KO3(PHUIIMEHTA 3HAUU-MOCTH.
Bbrumncinure UTOroByr0 CyMMY 3HAYUMOCTH (DAKTOPOB IMyTEM apu(PMETHUECKOTO CIO-
KeHUs! Ko (PUIIMEHTOB 3HAYMMOCTH BCEX PACCMATPUBAEMBIX (DAKTOPOB.

3. Haueprtute ropusoHTanbHyio och. [IpoBeauTe /Be BepTUKAJIbHBIE OCH: Ha
JIEBOW U IIPaBOW I'PaHULE TOPU3OHTAIIBHOMN OCH.

4. TopU30HTaIBHYIO OCh pa3AelIuTe Ha MHTEpBaJbl B COOTBETCTBUU C KOJIU-
YeCTBOM KOHTPOJIMPYEMBIX (haKTOpOB (rpymni GakTopoB).

5. JleByro BepTHKaJIbHYIO OCh pa3beiire Ha uHTEepBaibl oT () 40 YHCIa, COOT-
BETCTBYIOILIETO UTOTOBOM CyMME 3HaYUMOCTH (PaKTOPOB.

6. IlpaByto BepTUKalbHYIO OCh pa3beiTe Ha mHTepBanbl oT 0 1o 100%. [Ipu
stoM otMeTka 100% noikHa nexarb Ha TaKOM K€ BBICOTE, YTO M UTOTOBas CyMMa
3HAYMMOCTH (haKTOPOB.

7. dns kaxxaoro daxrtopa (rpynmsl (pakTopoB) MOCTPONTE CTOIOUK, BHICOTA KO-
TOPOTro, paBHa KOAYPUIUMEHTY 3HAUUMOCTHU AJisi 3Toro (akrtopa. Ilpu 3ToM dakTopsl
(rpymnmbl (hakTOpOB) pacmojiaraloTcs B MOPSAKE YMEHBIICHHS WX 3HAYUMOCTH, a
rpynna «Ipoyue» MOMeIlaeTcs MOocieHEN, He3aBUCUMO OT ee Kod(dduimeHTa 3Ha-
YUMOCTH.

8. IlocTpoiiTe KyMyJIATHUBHYIO KpUBYIO. [[7si 3TOr0 HaHecuTe Ha AMArpamMmy
TOYKU HAKOIUJIEHHBIX CYMM JUIsl KaXXKIOro umHTepBaia. [lojokeHne TOYKH COOTBET-
CTBYET: MO TOPU30HTAIM — MPABOM I'paHHUIIE MHTEpBaJa, MO0 BEPTUKAIA — BEJIMYHUHE
CyMMBI KO3 duIMeHTOB 3HaueHn (akTopoB (rpynn (pakTopoB), JexKalIux JEBee
paccmaTpuBaeMoil rpaHulbl uHTepBana. CoeAMHUTE MOJYYEHHbIE TOUKU OTPE3KaMU
MPSIMBIX.

9. Ha ypoBne 80% HUTOroBOil CyMMBI NPOBEIUTE TOPU3OHTAIBHYIO JTUHUIO OT
MPBOM OCH AMArpaMMbl 10 KyMYJISITUBHOM KpHUBOM. M3 TOUKHM mepecedeHus: onycTuTe
NEPHEeHAUKYJIAP Ha TOPU30OHTAIIBHYIO OCh. DTOT MEPIEHIUKYISAP pa3aenseT GakTopbl
(rpymnmbl ¢pakTOpOB) HA 3HAYMMBbIE (paclojaratoTcsi cieBa) U He3HAUUTeNbHbIE (pac-
MOJIaraloTcs Crpana).

10. Bemmuiute 3HaunMble (HAKTOPHI 711 TPUHITHUS IEPBOOYEPETHBIX MEP.

[Ipumep noctpoenus guarpammsl [lapeTto

[Ipoananu3upoBaTh JaHHbIE MO Je(eKTaM TEeXHOJOTHMYECKOro Mpolecca, Uc-
MoJIb3Yysl pazinuHbie quarpammel [apeto (puc. 3.3).

[locnenoBaTenbHOCTD pELICHUS 3a/1auu:

- U3y4nTh KOHTPOIBHBIN JIUCTOK JJIsl PETUCTPALIUU TAHHBIX C TIEPEYHEM BHUJIOB
coOupaeMoil HHPpOpPMaIIHH.

- 3anucath TabJIMIly UCXOJHBIX JaHHBIX B COOTBETCTBUU C BAPHUAHTOM.

- CocTaBuTh Tabnuily Juisi mocTpoeHus: quarpammsl [lapeTo, npeaycMoTpeB B
Hel rpadbl 1711 UTOTOB M0 KaKJIOMY NMPU3HAKY B OTAEIBHOCTH, HAKOIJIEHHON CyMMBI
yuciia AedeKTOB, MPOLEHTOB K OOIIeMYy WUTOTY M HAaKOIUIEHHBIX MpoLeHTOB. [lpu
ATOM PAaCIIOJIOKUTE JAHHBIE, MOJTYyUYEHHbIE 110 KaKIOMY MPU3HAKY, B MOPsAKE yObIBa-
HUSl UX KOJMYECTBEHHOM XapaKTEPUCTHUKU W 3aMOJIHUTE TaOJMIly, YYUTHIBAs, YTO
TpyHIy «IIPOYME» BCET/la 3alMCHIBAIOT B MOCIETHIOI CTPOKY.
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- [HocTpouts cTonbuateiii rpaduk, rae KakIoMy BHIY Opaka COOTBETCTBYET
MPSIMOYT'OJIbHUK (CTOJIOWK), BBICOTa KOTOPOI'O COOTBETCTBYET 3HAUEHHUIO YHUCIY Jie-
(beKToB (OCHOBAaHMS BCEX MPSAMOYTOJILHUKOB PABHBI).

- Haueptuth kymynsaTuBHyio kpuByto (kpuByio Ilapero). Ha BepTtuxamsax, co-
OTBETCTBYIOIIMX TMPaBbIM KOHLAM Ka)KJOrO WHTEpBaja Ha TOPU3OHTAIBHOW OCH,
HAHECTU TOYKU HAKOIUJICHHBIX CYMM (pe3yJbTaTOB WM MPOLEHTOB) U COCAUHUTH UX
MeXIy cOO0M OTpe3KaMu MPSIMBIX.

- Hanectu Ha nuarpammy Bce 0003HAYEHUS U HAJIUCHU: HAJIUCH, KacaloIuecs
auarpaMMbl (Ha3BaHUE, pa3MeTKa YMCIOBBIX 3HAUEHUN Ha OCSIX, HAUMEHOBaHUE KOH-
TPOJIUPYEMOI'0 W3JENHUs, UMsI COCTABUTENsl MarpaMMmbl) W AaHHBIX (1mepuoja coopa
uHpopmai, oObEKT UCCIEIOBAHUS U MECTO €ro MpOBeJeHUs, 00111ee Yucio 00beK-
TOB KOHTPOJIS).

- [IpoBecTu MHTEPNpPETALUIO U AHAJINU3 MOJTYYEHHBIX JaHHBIX.

Duarpanmma lNMapero No YHC Iy
AedEeKTHLIX JeTanen

Yucno HakonnedHaa
Ma MpoyeHT |HakonneHHy
DedekTHEIX oy MmMa .
JETANK . . Jetaned [npoueHT o
neTanei JeTanei Lo
1 255 255 50,2053 ) 50 3952560 lan
2 101 356 199605 703557311 & 1o '§
i a9 415 11,6601 ) 82 0153103 E lo B
4 39 454 7.70751| 897233201 £ 1o 3
5 26 480 5,135834 | 94 8616600 % la E
| B 15 495 296445 97 826086 = lx §
MNpoyme 11 506 2173 100 z log ©
Mroro S0E 100 410

L=

Puc. 3.3. Iuarpamma IlapetTo

3.2. 3ajaHud 1J151 CAMOCTOSITE/IbHOI padoThI
[Ipoananu3upoBaTh JaHHBIEC MO AePEKTaM TEXHOJOTHYECKOro IMpoliecca U Mo-
cTpouTh auarpamMmy [lapeTo B COOTBETCTBUM CO CBOMM HOMEPOM B CIIMCKE TPYMIIbI
(Tabmn. 3.1 u 3.2).

Tabnuna 3.1
BapuanTel 3a1anuii
Ne Ba- Pa6o-
N Cranok Jens Henenu
puaHTa YU
1 A 1 BCE IHU
2 A 2 BCE IHU
3 B 3 BCE€ JIHU
4 B 4 BCE THU
5 A 1 noHeAenbHUK, Bropuuk, Cpena
6 A 1 cpena, Yersepr, [lsTHuia
7 A 1 nonenenbHuK, Cpena, [1aTHuna
8 A 2 noHeAenbHUK, Bropuuk, Cpena
9 A 2 cpena, Yersepr, [lsTHuna
10 A 2 nonenenbHuK, Cpena, [1aTHuna
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11 B 3 noHenenpHuK, Bropuuk, Cpena
12 B 3 cpena, Yersepr, [IaTHuma
13 B 3 nonenenbHuK, Cpena, [lstHuna
14 B 4 noHenenbHUK, Bropuuk, Cpena
15 B 4 cpena, Yersepr, [IsTHuna
16 B 4 nonenenbHuK, Cpena, [lsTHuna
17 A 1,2 noHenenpHuK, Bropuuk, Cpena
18 A 1,2 cpena, Yersepr, [IaTHuma
19 A 1,2 nonenenbHuK, Cpena, [lsTauna
20 B 3,4 noHenenpbHuK, Bropuuk, Cpena
21 B 3,4 cpena, Yersepr, [IsaTHnma
22 B 3,4 noHenenbHuK, Cpena, [lsTHuna
23 A, B 1,3 noHenenpHuK, Bropuuk, Cpena
24 A B 1,3 cpena, Yersepr, [IaTHuma
25 A B 1,3 nonenenbHuK, Cpena, [lsTHuna
26 A, B 2,4 noHenenpHUK, Bropauk, Cpena
27 A B 2,4 cpena, Yersepr, [IsaTHnma
28 A B 2,4 nonenenbHuK, Cpena, [lsTHuna
29 A B 1,2,3 noHenenpHuK, Bropuuk, Cpena
30 A, B 1,2,3 cpena, Yersepr, [laranma
Tabmuma 3.2
I/ICXO)IHBIC HAaHHBIC JJIAI TIOCTPOCHUA JUArpaMMbl HapeTo
. | Ne
Paboumit cranKa [TonenenbHUK BropHuk Cpena Yersepr | [IaTHHLA
0000 00000 00000 0000 0000
LX) o
1 X& XX XXX XX XXX
AA A AA AA AAA
A & &&
oo 000 000 oo oo
& &&
2 ® ®® ®® ® ®
A A A A
o LX)
oo 0000 000 000 0000
3 && &
X& &® &® &® X&
A A A A
o LX)
B oo 000 000 000 oo
AA AA
4 R® ® R® ®
LX) o o
& &&

o — neopmanusi; & — HapanuHbl; ® — paKOBUHBL; A — TPEILIUHBI; & — IPOYHE A€(DEKTHI.
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IMPAKTUYECKAA PABOTA Ne 4. IIOCTPOEHUE
JTNATPAMMBI UCHUKABA

4.1. MeTtoguka BbINOJHEHHUS PA0OTHI

Huarpamma VcukaBbl — MHCTPYMEHT, 00€CIeUUBAIOIINIA CUCTEMHBIN OJIXO0T K
onpeeneHunio GakKTUYeCKUX MPUYNH BO3SHUKHOBEHUS IPOOIIEM.

[Ipumensiercs pu pa3zpaboTKe U HEMPEPHIBHOM COBEPIICHCTBOBAHUHU MPOAYK-
uuu. JluarpaMmMa 1mo3BoJisieT B IPOCTOM M JOCTYIHOM (popMe CUCTEeMaTU3UPOBaTh BCE
MOTEHIMAJIbHBIE MPUYUHBI PACCMATPUBAEMBIX NPOOJEM, BBIJACIUTH CaMble CyIlle-
CTBEHHBIE U NPOBECTH MOYPOBHEBBIN IMOUCK MTEPBOIPUYNHBI.

JIOCTOMHCTBA METO/1A.

Jnarpamma Mcukasbl TO3BOJISIET:

— CTUMYJMPOBATh TBOPYECKOE MBIIIJIEHUE;

— MPEACTAaBUTh B3aMMOCBS3b MEXKIY NMPUYMHAMHU M COIOCTaBUTh UX OTHOCH-
TEJIbHYIO BaXKHOCTb.

Henocratku merona:

— He paccmarpuBaeTcsi normueckasi IpoBEpKa LEMOYKH MPUYHH, BEAYLIUX K
NEPBONPUYHUHE, T. €. OTCYTCTBYIOT IpaBuja MIPOBEPKH B OOPATHOM HaIpaBiIE€HUU OT
MIEPBOIIPUYUHBI K PE3YIBTATAM.

— Cll0kHas 1 HE BCErjaa 4YeTKO CTPYKTYpPUpPOBaHHAs AUarpamMma He MO3BOJISIET
JenaTh IPaBUIIbHBIE BBIBOJBI.

[locnenoBaTeNpbHOCTh MOCTPOEHUS MNPUYMHHO-CIEICTBEHHON JuarpaMMbl
(nuarpammel VMcukaBbl) mpearnosaraeT BbIMOJHEHUE HECKOJbKHX 3TanoB:l. Buibop
npoOiemsl A peuieHust "y3koro mecta" (B yeM OCOOEHHOCTH MPOOJIEMBI, T/I€ OHA
BO3HUKAET, KOT/1a MPOSIBISETCS U KaK JaJdeKO paclpOCTpaHIETCs) — MpsiMasi TOPU30H-
TaJbHas CTPEIIKA.

2. BrigaBienue Hanbosee CymeCTBEHHbBIX (PaKTOPOB, BIUSAIOMIMX Ha MpoOieMy
(MpUYUHBI IEPBOTO MOPSIIKA) — HAKIIOHHBIE OOJBIINE CTPEIIKH.

3. PackppiTHe CylIeCTBEHHBIX (PAKTOPOB — BBHISBICHUE MIPUUMH, BIUSIOMIUX HA 3TH
(akTopsl (IPUYUHBI BTOPOrO, TPETHEr0 M TOCIEAYIOUMX MOPSIIKOB) — MalleHbKHE
HAKJIOHHBIE cTpenku. (11 0003HaueHHs BCeX BO3MOXHBIX MPUYUH IeIecO00pa3Ho Mmpo-
BECTU MO3TOBYIO aTaKy, Ha KOTOPOH MOKHO BCECTOPOHHE 00CYIUTh JaHHYIO IPOOIIEMY).

4. AHanu3 ¥ yTOUHEHHE CXEMbl: paH)KUpPOBaHUE (AKTOPOB MO MX 3HAUUMOCTH; yCTa-
HOBJICHHE TEX IPUYNH, KOTOPbIE B JAHHBII NEPHO] BPEMEHHU MONAITCA KOPPEKTUPOBKE.

5. YcraHoBieHue ypoBHS, O KOTOPOTO AOJKHBI OBITh JOBEIEHBI (haKTOPHI,
MOJJIEKAIINE KOPPEKTUPOBKE.

6. BpisiBIIeHHE TIPOM3BOACTBEHHBIX YYaCTKOB, OTAEIOB, KOHKPETHBIX JIMILI, OTBET-
CTBEHHBIX 32 JIOBE/ICHUE KOPPEKTUPYEMBIX (DAKTOPOB /10 YCTAHOBJIEHHOTO YPOBHSI.

7. Pa3paboTka GopMbl TOKyMEHTa C EbI0 CIEKEHUS 32 KOPPEKTUPYEeMbIMH (hakTo-
pamu. YcTaHOBICHUE KOHKPETHBIX JHI, OTBETCTBEHHBIX 3a JOCTOBEPHOCTh HHPOPMAIHH.

8. CocraBiieHHe TUTaHA JAJIbHEUIINX JEeHCTBUNA — pa3paboTKa MEPOIPUSATUN HA
MIEPCIIEKTUBY. Y CTAHOBJIEHHE OTBETCTBEHHBIX JIMII.

[Ipouiecc BbIsIBIICHUS, aHAM3a U OOBSICHEHUS] IPUYUH, SIBISETCS KIIIOUEBBIM B
CTPYKTYPUPOBAHUHU MPOOJIEMBI U MEPEXOY K KOPPEKTUPYIOLIUM JEHCTBUSIM.

3agaBas IIpU aHAINU3E KaXJOW MPUUYUHBI Bompoc '"modyemy?", MOXKHO ompeze-
JUTH TEPBONPUYUHY MPOoOJeMbl (IO AHAJOTMM C BBISIBICHUEM TJIABHOW (DYHKIMU
KaXXJI0T0 3JIEMEHTa 00beKTa NpU (PYHKIIMOHATBHO-CTOMMOCTHOM aHAJIU3e).

Crnioco0 B3rIsIHYTHh Ha JIOTUKY B HAMpaBlIeHUH "MovyemMy?" COCTOUT B TOM, UTO-
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OBl paccMaTpUBaTh 3TO HANpaBIICHHWE B BUAE MpOIlecca MOCTETICHHOTO PacKPBITHUS
BCEH IIeTH MOCIIE0BATEIBHO CBA3aHHBIX MEXAY COOOM MPUUMHHBIX (PAKTOPOB, OKa-
3BIBAIONINX BIUSHUE HA MPOOJIEMY KadecTBa.

[Tpu aHanmm3e MOJKHBI BBIABIATHCA U (PUKCUPOBATHCS BCE (DaKTOpHI (Haxe Te, KO-
TOpbIe KaXYyTCS HE3HAUYUTEIbHBIMH), TaK KaK IeNb CXEMBl — OTBICKAaTh HamOoyee Mpa-
BUWJIbHBIN 1 2QPEKTUBHBIN COCOO pelieHus MOCTaBIeHHOM pobaeMbl. Ha mpakTuke 10-
CTaTOYHO YacTO BCTPEUAIOTCS CIydau, KOrJa MOXKHO JOOUTHCS XOPOIIHNX PE3YJIbTATOB IIY-
TEM YCTpaHECHUS HECKOJIbKHX, Ha TIEPBBIi B3TJIA HECYNIECTBEHHBIX MpuanH (puc. 4.1).

©
o~
=
8
«xpeber» 3
aAnarpamMmmbl 5
2 S
3 o

2

3
2

1 — chakTopbl NnepBoro nopsaka («6onbLmne KOCTU»);
2 — chakTOopbl BTOPOro nopsiaka («cpeaHmue KocTm»);
3 — chakTOopbl TPpeTbero nopsiaka («Mmanbsie KOCTU»).

MaTtepuan Yenoeek

Cpok rogHocTH Keanudgukaumsn
peaKTUBOE Temnepatypa BaHHb| naGopaHTa

XMMMHeiKHﬁ I'Ipo,qanmwrenb:lor:'rh

COCTaB pacTeopa CMEHbI

MeomeTpuA NOBEPXHOCTH

MeTann KonebaHua ToKa Py4yHele onepaurm

Paimep pezepeyapa

acCUBMpPOEaHWe
aHogda
KoHueHTpauua
'
Konuyecteo % _—
aHoOoB Konu4ecteo NeprUoan-HHOCTE

petanen KOHTpOnA

suLIadiou eHumuo |

Konu4yecteo
BhIDOPKK

AHOoO-KaTOAHLIW MorpewHocTe Cd
NpoMexyToK
KoHtpone
[+] AHHE W
nepcoHan bopyAos
WHCTPYMEHThI

3R0pOBbE MHAKMBKAYaNLHaA (3) KB‘:AGC:-I-EO“
NpHKa3 HavanbHWKa (1) nepuoauteckue Jaumra zgc; Tmam-m 3
P oBcnenosanua (1) obwan (3) yH {3)

BbINONEHHWE TeXHUYECKoR
TeXHOMOTrUYEeCKOM SHEHME TEXHNKH cocTosiHue (3) COCTORAHUE
OMCUMANHHEL GesonacHocTH MHCTPYMEHTEI HaHoc (2)

BAWAHWE KONNEKTHEa (3) 0byueHne (4) obecneveHHOCTE (2)

npoeepka 0BopYACBAHUA W
MHCTPYMEHTOB nepen paboton (2)

HOpMbI Bpemenn (1)
Ka4vecTBO

Tex. npoyecca
KOHTpONE 3a
BeaonacHocTbio (1)

y
TPABMATHIM Ha
npou3BogcTBe

CoOTBETCTBHE
TpeboBannam (3)

pabouee mecTo
npuBneyeHue pabounx Ha

yAoberso (1) HenpodunbHbIe paboThl (4)

TeXHONOrHA

Puc. 4.1. Ilpumepsr quarpamm Hcukasa

18



KauectBo m3nenus obGecrieynBaeTcss B MPOLIECCE €r0 M3rOTOBIECHHS. MOXKHO
CKa3aTh, UTO KaU€CTBO W3JIENUs SABISIETCS PEe3yJbTaTOM JEHCTBUS CUCTEMBbI (PAKTOPOB
W TPUYMH, COCTABJISIOUIUX MpOUECC. SMOHIBI, TATOTECIOMIME K aJIrOpUTMH3ALUU
OTIpEJICTICHUI I YIPOILIEHUsI YCBOEHHUSI OCHOBHBIX MOHATUNA paOOTHUKAMU MEPBON
JIMHUU MPOU3BOJICTBA, OMPEACIISIIOT IPOLECC KaK B3auMoienucTeue SM:

material — ChIpbE, KOMIUIEKTYIOLIUE;

machine — o6opyoBaHue;

method — ucnonb3yeMble TEXHOIOTUY;

man — MepCcoHal;

management — yIpaBJe€HUE U KOHTPOJIb.

Wuorja BeIAEISAIOT MIECTYIO Tpynny (pakTopoB: environment — OKpYKaroIast
cpena.

Konnenus marketing-mix «5P»:

Product, ToBapHas nmonutuka ¢upmbl (TOBapHBIA MAPKETHHT) — OPHEHTHPO-
BaHHAas Ha PHIHOK MapKETUHIOBasl MOJUTHKA MO (HOPMHUPOBAHUIO ACCOPTUMEHTHOIO
psiza ToBapoB (MPOAYKIIMU U YCIYT), UX TOBAPHBIX U MOTPEOUTEILCKUX CBOMCTB (Ka-
YecTBa), a TAK)Ke YIaKOBKH, OpEeHAMHIa, HEUMUHTa, UMUKa TOPrOBOM MapKH U T.1.;

Price, neHoBas noiuTUkKa KOMIaHUM (LIEHOBOW MapKETHHT) — OPUEHTHUPOBAH-
Has Ha PHIHOK IporpamMma 1IeHO0Opa30BaHUs: pa3paboTKa YPOBHS U MOBEACHUS 1IEH,
MEXaHU3MOB IIEHOBOTO BO3JICHCTBUSA Ha MOKyNaTele U KOHKYPEHTOB, LICHOBBIX Me-
TOJIOB CTUMYJIMPOBAHUS COBITA;

Place, mecTo 1 Bpemsi mpoJaxu, TOBAPOJABMKEHUE U AUCTPUOYLHS (COBITOBOM
MapKETUHT) — BBIOOP ONTUMAIbHBIX KaHAJIOB CObITA U TOPTOBBIX MMOCPEIHUKOB, OP-
raHu3alus XpaHeH!s] 1 TPAaHCIIOPTUPOBKU TOBapa (JIOTMCTHKA);

Promotion, mpoaBukeHue ToBapa (MAapKETHMHI KOMMYHHUKAIMH) — cHCTeMa
MH(OPMUPOBAHUS TOTEHIIMAIBHBIX KIIMEHTOB, CO3/IaHUS TOJIOKUTEIIBHOTO MHEHUS O
ToBape MW (GupMe MOCPEACTBOM pPa3zHOOOpa3HBIX METOIOB CTUMYJIMPOBAHUS COBITA
(peksiama, cepBUC U T.1.);

People, mpousBoauTeNn W TOCTAaBIIMKHK, NPOAABULI U MOKyHaTeNIM TOBapa
(MapKeTHUHT OTHOIIEHHI) — MEXaHHM3Mbl B3aUMOJICUCTBUS MEXKIY CYOBEKTaMH Pbl-
HOYHBIX OTHOILIEHUN (ITPOU3BOAMUTENb — IPOJIaBell, MPOU3BOAUTENb — IMOCTABIIUK,
MpoJaBell — MOKYMaTelb); pa3paboTka KaJpoBOW MOJUTUKH KoMHaHUM (moadop u
oOydeHHe NepcoHana, OPUEHTUPOBAHHOTO Ha KJIMEHTa U 1eiau Gpupmsl); popmupona-
HUE MOTEHIIUAJIbHBIX KIIMEHTOB.

4.2. 3ajaHud 1J151 CAMOCTOSITE/IbHOI padoThI

B cooTBercTBMM € TpeNCTAaBICHHON METOAMKOM TOCTPOMTE NPUYUHHO-
CJIEICTBEHHYIO quarpammy McukaBbl J1000ro THUMa JUisl aHau3a MPUYHUH MOSBICHUS
OpakoBaHHOM MPOAYKIIMHU JJIsl TH000TO BHJIa IPOU3BOACTBA (HA BHIOOD).

N3o00pa3ute oOmuii B auarpaMmsel MicukaBbl, COOTBETCTBYIONIUN

a) npuHUUy SM st cepbl POU3BOJICTBRA;

0) npuniuny SP mist cgepsl o0cmyKuBaHUS.

[Ipy4nHbI 3aNUIIATE HA CXEME UJTU MPEICTaBhTE KaK pacIu(PpOBKY IYHKTOB U
noAnyHKTOB. [Ipeasioxkure MEponpusITHs IO YCTPAHEHUIO HAHACHHBIX TPUUKH.
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[TIPAKTUYECKASI PABOTA Ne 5. KOHTPOJIbHBIE KAPTBI UUCJIA
1 JOJIEY HECOOTBETCTBVIOUIMX EAUHULL [TPOAYKIIN

5.1. MeToauka BbINOJHEHUSA Pa0OTHI

[lenb paGoThl — MOJyYEHHE HABBIKOB IMOCTPOCHUS W HMHTEPHpPETAIUU KOH-
TPOJIBHBIX KapT JJIs1 aJIbTEPHATUBHBIX JAHHBIX.

KonTposibHas kapTa — UHCTPYMEHT, MO3BOJSIONIMNA OTCIEKUBATH XOJ IPOTE-
KaHUs TpOIEcca U BO3JACUCTBOBATh HA HEr0, MPEAyNnpexaas OTKIOHEHUS OT MpPeab-
SBJSIEMBIX K TIporieccy TpeboBaHui. Mcronp3ytoTcsi KOHTPOJIbHBIE KAPThI MO albTep-
HATUBHBIM JAHHBIM: KapTe€ YUCIA HeCcOOMBemCmeyouux eOuHuy TPOAYKIUU np u
KapTe doJell HecoOomaemcmaywux eOuHuy TPOIYKIUH p.

KoHTposbHBIE KapThl 7p U p MOTYT OBITH MOCTPOCHBI 1O TAKUM JIaHHBIM, KakK:
KOJIMYECTBO OpaKOBAaHHBIX KapaHJaIlIeH; KOJIMYECTBO JACTaIeH, KOHTPOIUPYEMHBIi
pasMep KOTOPBIX HE YAOBJIETBOPSAET JOIMYCKY; KOJIMYECTBO HEMPABUIBLHO 3aMOJHEH-
HBIX (JOPM 3aIUCEH; KOTUYECTBO JACBYIICK, HE HAKPACUBIIUX PECHUIIBI TYIIbIO.

OrpaHuueHusi MPUMEHEHUS TOW WJIM WHOW KOHTPOJBHOW KapThl CBSI3aHBI C
o0beMaMy MOJTPYIII: €CIU YUCIO0 KOHTPOJIUPYEMBIX €IUHHI] B MOATPYIMIAX MOCTO-
STHHO, TO MOT'YT MPUMEHSTHCA KaK np-KapTa, TaK U p-KapTa; eclii 00beMbl TOATPYIII
Pa3IMYHBI, TO MPUMEHSIETCA TOJBKO p-KapTa.

5.1. TlocTpoeHne U MHTEpIpPETAIMS KOHTPOJIBHBIX KapT 4YHCla U J0Jei Heco-
OTBETCTBYIOIIMX €AUHUI] TIPOTYKITHH.

5.1.1. C6op u cucTemaTu3aius JaHHbIX (CM. Ta0JI. 5.2 B IpuMepe).

5.1.2. Jlna xaxaoi HOArpYNIbl ONPENEISAOTCS 3HAYEHHsA p; O KOJIUYECTBE
HECOOTBETCTBYIOIIUX €IUHUL] 71p; B MOATPYyMIIaX 00BbEMOM #; 110 hopMmyIie:
_"Pi
" (5.1)

5.1.3. Onpenensiercsi ypoBeHb lLeHTpanbHOW JTUHUM CL, KOTOPBIA COOTBET-
CTBYET CPEHUM 3HAYEHUSM CTaTUCTHK /1p U D.

CpenHee 3HaYCHHE YUCIIa HECOOTBETCTBYIONIUX SIUHUI] NP — OTHOIICHHE 00-
IIETO KOJMYECTBA BBISBICHHBIX HECOOTBETCTBYIONIUX €IUHUI] K KOJIMYECTBY MPOBE-
PEHHBIX oArpymi k&, popmyna (5.2).

CpenHee 3Hau€HHUE JOTU HECOOTBETCTBYIOIIUX €IWHUI] P— OTHOIICHUE YHCIIa
HECOOTBETCTBYIOIMX €IWHUI] BO BCEX MOJTPYMIax K OOMIEMYy KOJIHYECTBY IMPOBE-
peHHBbIX enuHuIl, hopmyna (5.3).

J

CDOpMy.IIBI IJIA BBIYUCIICHUA CPCOAHUX 3HAUCHUM

Onpenensitorcst ypoBHM BepxHell UCL u HmxHerd LCL KOHTPOJIBHBIX T'paHUIL
(Tabm. 5.1).

__ Z?=1 np; (5.2) ~ Z?zlnpj (5.3)
p = Tk =<
j=11
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Tabnuua 5.1
dopMyITbl 1T pacdeTa KOHTPOJIBHBIX TPaHUI]

Tun HeHTpaHBHaH JIMHUA KOHTpOJIBHBIe FpaHI/IHBI
KapTBI
np np np + 3ynp(1 - p)

JIist p-KapThl YPOBHU KOHTPOJBHBIX TPAHMI] M3MEHSIOTCS OT TOJTPYIIBI K
MO/ITPYIITIE MTPU UX HETIOCTOSTHHOM O0BEME.

Ecnmu paccuntannoe 3Hauenne LCL oka3pIBaeTCs OTPUIATEIIBHBIM, TO CUUTA-
10T, YTO HUXKHSS KOHTPOJIbHAS TPAHMIIA OTCYTCTBYET.

5.1.5. Tlo umeronuMcst TaHHBIM M PE3yJIbTaTaM PacdyeToB CTPOUTCS KOHTPOJIb-
Has kapTa (puc. 5.1).

p-kapma

[Lons Hecoomeememeyrowux eduHUL,

1 2 3 4 5 6 7 8 9 10
Homep nodepynnbi

Puc. 5.1. KonTposnbHas kapta 10J€id HECOOTBETCTBYIOIINX €AUHUII

ITo ocu abGcrucc Ha KOHTPOJIBHOM KapTe OTKJIAaAbIBAOTCS HOMEpa MOATPYIII.

[To ocu opauHAT Ha np-KapTe OTKJIAAbIBAIOTCA 4YHCIAa HECOOTBETCTBYIOIIMX
€AMHMUII, a Ha p-KapTe — JOJU HECOOTBETCTBYIOIIUX €ANHHUII.

Kapra, ocu 1 HaHOCUMBbIE JIMHUM JIOJKHBI OBITH MOAMMCAHBI, YTOOBI /1aBaTh
SCHOE TIPEJICTaBICHUE O BUJIE€ KOHTPOJIBHOM KapThl, 3HAUCHUSIX MTOKA3aTelNsl, YPOBHIX
KOHTPOJIBHBIX IPAHHIL.

5.1.6. aTepnperanuss KOHTPOIbHON KAapTHI.

KoHTponbHbIE KapThl UCIIOJB3YIOTCS JJISl TOTO, YTOOBI ONPEEIUTh, HAXOAUTCS
JIM TIPOLIECC B CTATUCTUYECKHU YNPABISIEMOM COCTOSIHUM.

[Ipy nmpuMeHEHHUH KOHTPOJBHBIX KapT KPUTEPUEM HAXOXKACHHUS Mpolecca B
CTAaTUCTUYECKH YIPABISEMOM COCTOSIHUU SBIISIIOTCS KOHTPOJIbHbIE TPAHULIBI.

Ecnu HaHeceHHOE Ha KapTy 3HAYEHUE BBIXOAMT 3a JIOOYI0 M3 KOHTPOJIbHBIX
IPaHUll, TO COCTOSIHUE CTATUCTUYECKOW YIPaBISIEMOCTH MOJBEPraeTcsi COMHEHUIO:
HE0OXOIMMO BBISIBUTH HeCIydyalHbIe (CelualbHbIe) TIPUUYMUHBI U UCKIIOYUTH UX.
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MoenbHbIi TpuMep

B xonauTepckoM LiexXy IpU yIPaBICHUU IIPOLECCOM BBIIIEYKU KOHTPOJIUPYETCS
KOJIMYECTBO HEJONEUYEHHBIX Oyiodek. s 3Toro ¢ KaIoro mpoTHBHS OTOMpAIOT U
MPOBEPSIOT 1O TpU Oynouku. B gyxoBoMm mikady oJHOBPEMEHHO MOKET HAaXOAUTHCS
ot 15 o 20 npOTHUBHEMN, TO €CTh KOJIMYECTBO NPOBEPAEMBIX U3IEIHNI HETIOCTOSHHO.

B aTOM ciydae i cTaTUCTUYECKOTO YIIPABICHUS MIPOLIECCOM MOXHO IIpUMeE-
HUTH KApTy J0JEH HECOOTBETCTBYIOIIMUX €AUHUILL B IIOATIPYIIIIE — p-KapTy.

JlanHbIe, moyueHHbIe B pe3ynbTaTe KoHTposst 10 moarpynn npuseaeHs! B Tab.5.2.

Tabmuma 5.2
Pe3ynbTaThl KOHTPOIIA

Ne O0beM Hucro gZSSIOTBeT-
ITon- HOAPYIIIbI Hecootset- CTByIOIIIX UCL LCL
TPYIIIBL CTBYIOILIUX €OAUHULL 1P —
1 48 3 0,0625 0,2641 | -0,0196
2 54 2 0,0370 0,2559 -0,0115
3 54 16 0,2963 0,2559 -0,0115
4 60 4 0,0667 0,2491 -0,0046
5 54 5 0,0926 0,2559 -0,0115
6 57 4 0,0702 0,2524 -0,0079
7 57 8 0,1404 0,2524 -0,0079
8 60 15 0,2500 0,2491 -0,0046
9 45 6 0,1333 0,2687 -0,0243
10 51 3 0,0588 0,2598 -0,0154

Yoo [0 w 66 7|02

JUis a0 MOATPYIIIBI ONpeaesieHa 0l HECOOTBETCTBYIOUINX €IUHUIL TI0
dbopmyne (5.1). Hampumep, 1151 mepBoid rpynib:
e i = 0.0625
S ony, 48
Hentpansuas muaust CL paccuutbiBaetcs o popmyie (5.3):
ol Yilinp;  3+2+16+--+3 66
TP TN G T 48454+ 54+ - +51 540
YpOBHU KOHTPOJIBHBIX TPAHUI] PACCUUTHIBAIOTCS ISl KXKAOW MOATPYIIBI OT-
NeabHO 1o Gpopmysie U3 TadauIbl S.1.
BepxHsist KOHTpOIbHASI TPaHUIIA IS TOATPYIIIHI 1:

—— 0.1222(1 — 0.1222
UCL, = + 3 /@ =0.1222 + 3 ( 5 ) _ 02641
1

Huxnsis KOHTpPOJIbHAA I'paHulla AJI IOAT PYIIIIbI I:

— 0.1222(1 — 0.1222
PU=P) _ 01222 — 3 ( ) _ —0.0196
n, 48

= 0.1222

LCL, =p —3
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Bce paccuntanHbIe 3HAYCHUS YPOBHEH KOHTPOJIBHBIX TPAHUI] IPUBEICHBI B TA0J. 5.2.

Bce 3nauenus ypoueld LCL oTpumarenbHbl, MOATOMY HIDKHSS KOHTPOJIBHAS
rpa”uIla OTCYTCTBYET (puc. 5.1).

WNuTepnperanus KOHTPOJBHOW KapThl. Ha TOCTpOCHHOW KapTe JBE TOYKH
(moarpynmel 3 u 8) BBIXOJAT 32 KOHTPOJBHYIO TPaHHUILY, IIOATOMY MOXKHO CHCNIaTh
BBIBOJI O TOM, YTO MPOIIECC BBHINTEYKH OYJI0UCK HE HAXOJHUTCS B COCTOSSHUU CTAaTHCTH-
YECKOU YNPABIIEMOCTH.

5.2. 3axanus I CaMOCTOATEIbHOM padoThI

BoeiOpath THI M TOCTPOUTH KOHTPOJIBHYIO KapTy IJisi aHajluM3a Ipolecca 1o
YHUCIly HECOOTBETCTBYIOILEH POAYKLIUH B CICAYIOIINX CUTYaALASX.

1) KonrponupyeTcsi KOTUYECTBO HETr€pPMETUYHBIX YIIAKOBOK COKa B k MapTHUSX.
B xaxaoii mapTtuu npoBepsieTcs Mo OJHON yHaKOBKE M3 Kax oW msaToil kopooku. Ko-
JMYECTBO KOPOOOK B MAPTUAX HEMZMEHHO.

2) IlpoBepsieTcsi KOJIMYECTBO UCMIOPUYEHHBIX KIIYOHEH KapTodens, ynakoBaHHO-
ro B Mewku 1o 10 xr. KoHTposto nmoasepraercs no 0OJHOMY MEIIKY M3 Ka)KJI0W map-
tuu. KonmnuectBo maprtuii k.

JlanHbie BbIOMparoTcs mo tadi. 5.3.

Buumanue! Eciu B Bamieil cutyariuu o0beM MOATPYMIbl JOHKEH OBITh TOCTO-
SHHBIM, IPUHUMAITE ero paBHbIM 00beMy noArpymbl Nel.

Tabmuma 5.3
Vcxomubie naHHbIe (MHIUBUAYAIbHBIC 3aaHMU)
BapuanTsl
1 2 3 4 5
k 20 19 20 16 17
Ne moarpymmet j wolnp | |\ np | L np | np; 7 np;

1 56 2 50 3 51 3 50 5 53 6

56 2 55 1 52 2 55 2 54 4
3 55 3 55 2 57 2 56 1 56 1
4 56 1 56 8 60 0 57 7 54 0
5 56 7 57 3 55 3 60 2 58 2
6 56 2 57 1 53 4 57 5 56 1
7 59 1 53 1 53 4 55 3 55 4
8 51 4 59 1 52 2 59 2 59 1
9 50 2 53 3 63 4 49 3 54 1
10 61 2 56 6 56 3 60 3 55 1
11 53 4 54 2 53 0 61 3 59 4
12 54 3 57 0 56 4 52 2 54 4
13 52 1 52 3 54 3 52 0 52 0
14 55 1 49 1 59 4 58 3 60 3
15 55 5 57 1 50 4 56 3 49 2
16 60 3 55 2 53 0 57 4 57 7
17 51 1 58 0 55 1 55 1 53 3
18 48 1 54 3 53 1 49 4 52 5
19 50 0 55 3 56 0 50 2 58 3
20 56 3 54 3 56 3 51 3 54 3

N
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[TPAKTUYECKAS PABOTA Ne 6. KOHTPOJILHBIE KAPTEI
YHCJIA HECOOTBETCTBUN

6.1. MeTonuka BbINOJHEHUA PA0OTHI

Ilens pa®OThI — TOJNYYCHHE HABBIKOB IOCTPOCHUS W WHTEPHPETAIMH KOH-
TPOJBHBIX KapT IS aIbTCPHATUBHBIX JIAHHBIX.

KOHTpOnBHBIC KapThl — HHCTPYMEHT, MO3BOJISIONINN OTCIIC)KHBATH XOJI TPO-
TEKaHMsI TIPoIlecca M BO3JCHCTBOBATh H a HETO, MPEAYNPEkKIas ero OTKIOHCHHS OT
MPEIBSBISIEMBIX K MTPOIIecCy TPeOOBaHUH.

Hcrnonb3yroTcsi KOHTPOJIBHBIE KapThl TI0 aJIbTEPHATUBHBIM JaHHBIM: KapTe uuc-
J1a Hecoomeemcmeuil ¢ i KapTe Yucia HecoOmeemcmaeuil, NPUxo0auuxcs Ha eOUHUYY
MPOTYKIINH U.

[TpumepamMu TaHHBIX, IO KOTOPHIM MOTYT OBITh TOCTPOCHBI KapThl ¢ U U, 5B-
JISFOTCS: KOJIMYECTBO JS(HEKTOB B JIMHHWM, MPOBEACHHOW KapaHAAIIoOM; KOJUYECTBO
CKOJIOB JIAKOKPACOYHOTO TIOKPBITHS aBTOMOOWJIS; KOJUYESCTBO PECHHUYEK, HE OKpa-
IICHHBIX TYIIBIO; KOJMYECTBO OMMOOK B 3aIOJHEHHBIX (hopMmax 3amucei; Koaude-
CTBO 9K3aMCHAIIMOHHBIX BOIIPOCOB, Ha KOTOPHIC HE OTBETHUJIN CTYICHTHI.

OrpaHnyeHUs] TPUMCHEHUS TOW WM MHOW KOHTPOJIBHOW KapThl CBSI3aHBI C
o0beMaMH TOJATPYII: €CIAU YUCIIO KOHTPOJHMPYEMBIX €IWHHUIl B MOATPYIIIAX IMOCTO-
STHHO, TO MOTYT TPUMEHSTBHCS KaK c-KapTa, TaK M u-KapTa; eclii 00bEeMbl MOATPYIII
Pa3IUYHBI, TO MOXKET MPUMEHSITHCS TOJIBKO U-KapTa.

[TocTpoeHue U MHTEpIIPETAIS KOHTPOJIBHBIX KapT YMCIIa HECOOTBETCTBHUH.

1. C6op u cucremaTuzaius JaHHBIX (CM. TabJ. 6.2 B mpumepe).

2. JInst u-KapThl ONPEAEAIOTCS 3HAYCHU U; ATl KaKIA0W NOATPYIBI 0 HOJTY-
YEHHBIM B PE3yNbTaTe KOHTPOJs JaHHBIM O KOJIMYECTBE HECOOTBETCTBUIl ¢; B MOJ-
rpynmnax o0beMoM 7; 1o Gopmyie:

wp = (6.1)
J

3. Onpenensiercst ypoBeHb LEHTpaidbHOU JUHUKM CL, KOTOpBIM COOTBETCTBYET
CPEAHUM 3HAYECHUSAM CTAaTUCTHUK C U U.

CpenHee 3HaYEHHE YMCJIAa HECOOTBETCTBUU ¢ OMNPEAEISIETCS KaK OTHOIIECHUE
00IIIeT0 KOJMYECTBA BBISIBJICHHBIX HECOOTBETCTBUH K KOJHMYECTBY IPOBEPEHHBIX
noarpyni k, Gopmyna (6.2).

CpenHee 3HaYEHHME YKMCIIa HECOOTBETCTBUM HAa €UWHMILY B MOATPYyNNE u# — OT-
HOILIEHWE YUCJIa HECOOTBETCTBUHI BO BCEX €JIMHUIIAX K OOIIEMY KOJMYECTBY MpPOBe-
pPEHHBIX enuHuIl, hopmyna (6.3).

cDOpMy.HBI JJIs1 BBIYUCIICHU S CpeI[HI/IX 3HaquHﬁ:

k
9 2.
2.¢ J=1
Jj=1

],_[:

(6.2) .
4. Onpenensitorcst ypoBHU BepxHed UCL m HmkHel LCL KOHTpOJIBHBIX Trpa-

n (6.3)
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Hu1l (Tabm. 6.1).

Tabnuma 6.1
dopMyITbl 1T pacdeTa KOHTPOJIBHBIX TPaHUI]
Kapra I{enTpasibHas TUHUS KOHTpOJIBbHBIC TPaHUIIBI
c c c+3Ve

u u 1413\/17
n

JIIst u-KapThl YPOBHU KOHTPOJBHBIX TPAHMI] M3MEHSIOTCS OT TOJTPYIIBI K
MO/ITPYIITIE MTPU UX HETIOCTOSTHHOM O0BEME.

Ecnmu paccuntannoe 3Hauenne LCL oka3pIBaeTcs OTPUIATEIIBHBIM, TO CUUTA-
10T, YTO HUKHSS KOHTPOJIbHAS TPAHMIIA OTCYTCTBYET.

5. Tlo uMeromuMcs TaHHBIM M Pe3yJIbTaTaM PacdeToB CPOUTCS KOHTPOJIbHAS
Kapta (puc. 6.1).

c-kapma
25
3
3 20 - uUCL
&
(&)
IS
§15—
§1o /\ /\\//\ //\
¢ 4 W NN CL.
o
g
S 5
3
LCL
O T T T T T T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Homep nodepynnbl
Puc. 6.1. KonTposnbHas kapTa ynciia HECOOTBETCTBYIOUINUX €IMHUIL

ITo ocu abGcrucc Ha KOHTPOJIBHOM KapTe OTKJIaAbIBAlOTCS. HOMEpa MOATPYIII.

IIo ocu opauHAT Ha c-KapTe OTKJIAJbIBAETCS YHUCIO HECOOTBETCTBMIA, a Ha u-
KapTe — YUCJIO HECOOTBETCTBUI HA €IUHUILY U3EIHS.

Kapra, ocu ¥ HaHOCHMMBbIE JIMHUM JIOJKHBI OBITH MOAMMCAHBI, YTOOBI /1aBaTh
SCHOE TIPEJICTaBICHUE O BUJE KOHTPOJIBHOM KapThl, 3HAUCHUSAX MTOKA3aTesd, YPOBHIX
KOHTPOJIBHBIX IPAHHIL.

6. UnTepnperaiiust KOHTPOJIbHON KapThI.

KoHTponbHbIE KapThl UCIIOJIB3YIOTCS JJISl TOTO, YTOOBI ONPEEIUTh, HAXOAUTCS
JU TPOLECC B CTATHCTHYECKH YIPABIIEMOM COCTOSHMM. [lpu mpumMeHeHMH KOH-
TPOJBHBIX KapT KpPUTEPUEM HAXOXKJICHHs Ipollecca B CTATUCTUUYECKH YIPaBIIsIEMOM
COCTOSIHUU SIBJISIFOTCS] KOHTPOJIbHBIE TPAHUIIBL.

Ecnu HaHeceHHOE Ha KapTy 3HAYEHUE BBIXOAMT 3a JIOOYI0 M3 KOHTPOJIbHBIX
IPAHUL], TO COCTOSIHUE CTATHCTHUYECKOW YIPABIIEMOCTH IMOABEPIracTCsS COMHEHUIO:
HE0OXOIMMO BBISIBUTH HeCITydalHbIe (CelUalbHbIE) TIPUUMHBI U UCKIIOYUTH UX.

MoenbHbIi IpuMep.

KonTtponupyercs konumuecTBo AepEKTOB (CKOJIOB, MOTEKOB, LApanuH U Ap.)
AMaJIEBOr0 MOKPBITHS KacTpronu. i atoro B TeueHue 20 gHEN €KETHEBHO MpPOBE-
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psArT no 50 KacTproJib.
B 3TOM citydae aiisi CTATHCTUYECKOTO YIPABICHUS MPOIIECCOM MOXHO MPHMeE-
HUTH KapTy YUCJIa HECOOTBETCTBUH B MOATPYIINE — C-KapTy.
JlaHHBIE, TTOTyYCeHHBIE B PE3yJIbTaTe KOHTPOJIS, TPUBEICHBI B Ta0I. 6.2.
Hentpansuas muaus CL paccunutsiBaetcs 1o popmyiie (6.2):
k
Z::cf C9+413+9+..+10 206

CL=¢ =2 == =103
k 20 20

VYPOBHM KOHTPOJIBHBIX TPAHUI] pACCUNTHIBAIOTCA 10 (hopmyam u3 tadim. 1.
BepxHsist KOHTpOJIbHAS TPAHUIIA!

UCL = ¢ + 342 =10,3+34/10,3 =19,93
HI/I)KHSISI KOHTpOJIBHaSI rpaHHua:
LCL =¢ —3+/2 =10,33/103 = 0,67

Paccuurannbie 3HaueHUs IpUBEACHBI B Ta01. 6.2.
ITocTpoeHHasi KOHTpOJIbHAS KapTa MpuBeieHa Ha puc. 6.1.

Tab6aura 6.2
Pe3ynbTaThl KOHTPOIIS
Ne O0beM Yucio } ucL | Lo
HOI[prrIHBI HOI[prrIHBI HCCOOTBCTCTBUU C

1 50 9

2 50 13

3 50 9

4 50 8

5 50 10

6 50 9

7 50 8

8 50 10

9 50 12

10 50 10

11 50 9 19.93 | 0,67
12 50 11

13 50 13

14 50 9

15 50 10

16 50 9

17 50 11

18 50 12

19 50 14

20 50 10

c 10,3

HNHTepnperanyss KOHTPOJIBHOW KapThl. Ha MOCTpOEHHOU KapTe HU OJHA U3 TO-
YEK HE BBIXOJMT 32 KOHTPOJIbHBIE TPAHULIBI, IIOATOMY MOXHO CIEJIaTh BBIBOJ O TOM,
YTO IPOLIECC HAXOIUTCS B COCTOSIHUM CTATUCTUYECKOU YIPABISAEMOCTH.

6.2. 3aiaHus I CAMOCTOATEIbHOM padoThI

BBI6paTB BHUA U IOCTPOUTH KOHTPOJIbHYIO KApTy AJIA CTATUCTHUYCCKOTO YIIpaB-
26



JICHHMS ITPOLECCOM I10 YUCIIYy HECOOTBETCTBUM B CICAYIOIIUX CUTYaLUAX.

1) Herans umeer 12 pe3nO0BBIX OTBepcTU. B TeueHue k nHeil ¢ momourbio
pe3p00BOro KanuOpa KOHTPOJIMPYETCS KauecTBO Hape3aHHUs pe3bObl. OObeMbI MOA-
IPYIII HE U3MEHSIOTCH.

2) [locne HaHeceHUs Ha AeTallb FAJIbBAHUYECKOIO MOKPBITUS KOHTPOJIUPYETCS
KOJIMYECTBO JOMYUIEHHBIX AedeKToB. B Teuenue k nuel Tpu pasza B JeHb OTOMpAIOT
BbIOOPKY, 00BEM KOTOPOH cocTaBisAeT 5% OT KonuuecTBa 00padaThIBaEMbIX JETaIEH.
O6beM NpOU3BOJCTBA HEMTOCTOSIHHBIM.

Jlanubie BbIOUparoTcs mo 1adi. 6.3.

Buumanue! Eciu B Bamieil cutyaiiuu 00beM MOATPYMIbl J0HKEH OBITh OCTO-
SHHBIM, IPUHUMAITE ero paBHbIM 00beMy noArpymnbl Nel.

Tabnuma 6.3
Hcxonubie JaHHBIE
BapuanTsl
1 2 3 4 5

k 20 19 20 16 17

No

IOATPYIIIEI j n; c; n; c; n; c; 7, Cj n; Cj
1 56 2 50 3 51 3 50 S 53 6
2 56 2 55 1 52 2 55 2 54 4
3 55 3 55 2 57 2 56 1 56 1
4 56 1 56 8 60 0 57 7 54 0
5 56 7 57 3 55 3 60 2 58 2
6 56 2 57 1 53 4 57 S 56 1
7 59 1 53 1 53 4 55 3 55 4
8 51 4 59 1 52 2 59 2 59 1
9 50 2 53 3 63 4 49 3 54 1
10 61 2 56 6 56 3 60 3 55 1
11 53 4 54 2 53 0 61 3 59 4
12 54 3 57 0 56 4 52 2 54 4
13 52 1 52 3 54 3 52 0 52 0
14 55 1 49 1 59 4 58 3 60 3
15 55 S 57 1 50 4 56 3 49 2
16 60 3 55 2 53 0 57 4 57 7
17 51 1 58 0 55 1 55 1 53 3
18 48 1 54 3 53 1 49 4 52 S
19 50 0 55 3 56 0 50 2 58 3
20 56 3 54 3 56 3 51 3 54 3
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IMPAKTUYECKAA PABOTA Ne 7. IIOCTPOEHUE
KOHTPOJILHOM KAPTBI IIIYXAPTA

7.1. MeToauKa BbINOJHEHUA PA0OTHI

[enp paboThI: 3aKperyieHue HaBBIKOB MPAKTHUECKOTO MCIOIb30BAHUS CTaTH-
CTUYECKUX METOJOB YIIPABJIEHUS KAYECTBOM.

KoHTponbHas kapTa — HHCTPYMEHT, NO3BOJIAIOIINN OTCIEKUBATh XOJ IMPOTE-
KaHUs IpoILecCa M BO3JCHCTBOBATh Ha HEro, MPEAyNpeXkaas €ro OTKIOHEHHS OT
MpeabABIIEMbIX K npolneccy TpeboBanuil. KontponbHas kapTa — rpaduyeckoe npea-
CTaBJICHUE JTMHAMUKH IMPOLECCA, COCTOALIEE U3 LIEHTPAIBHON JIMHUM, KOHTPOJIbHBIX
rpaHull (TpaHUll peryJupoBaHus) 1 KOHKPETHBIX 3HAUCHUI UMEIOIUXCS CTATUCTHYe-
CKMX JAaHHBIX, IO3BOJIAIOLIEE OLEHUTh CTEIEHb CTATUCTUYECKOW YIPABISEMOCTH
poruecca.

ITociienoBaTENbHOCTD PELICHUS 3a/1a4u:

- OnpenenuTs s Kax 10l HOArPYIIIbl cpeiHee 3HaueHue X.

- OnpenenuTh 0011ee CpeJHEE 3HAUCHUE.

- Beruucnuts pazmax R B kaxaon noarpynie.

- BeruncnuTs cpeanee 3Hauenue R s pasmaxa R.

- OnpeaenuTh KOHTPOJIbHbIE TMHUH IS —X KapThl U 11l R—KapThl:

neHTtpanpHyto JuHUIO — CL, BepxHIOIO KOHTpOJbHYH jauHu0 — UCL
Y HWKHIOIO KOHTPOJbHYIO JInHKIo — LCL.

- ITocTpouTh rpauku KOHTPOJIBHBIX KapT.

- 3anmucaTh Ha KapTe HEoOXOoAMMYI0 MHpOpMaluio: o0beM MOATpYIIbI (n) B
BEepXHEM JIeBOM yriay X — KapThl, Ha3BaHHE MpoLiecca M NPOAyKTa, IEpUOJ] BPEMEHH,
METOJI U3MEPEHHUSI, YCIOBHSI pabOTHI.

- IIpoBecTn MHTEPIIPETALMIO U aHATIU3 KOHTPOJIBHBIX KapT.

Hcxoaubie nanubie cM. B Tabi. 7.1.

Tabmuma 7.1
Ta6nuia HCXOAHBIX JaHHBIX 1 (X -R)-KapThl
(macca kpacku B 6anke) (2000 +30) r

nonrJ;\EInnH X X, X3 X4 Xs X6
1 2 3 4 5 6 7
1 1995 1981 2020 2007 2026 2009
2 1981 1990 1974 2022 1967 1979
3 2004 2011 2008 1974 1996 1983
4 2019 2007 1998 2001 2016 2010
5 2018 2013 2001 2020 1984 2005
6 2026 2009 1990 2025 1990 1986
7 1967 1979 1992 2004 1975 1996
8 1996 1983 2013 2002 1972 2002
9 2016 2010 2012 2028 1985 2008
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10 1984 2005 2007 1999 | 1988 | 2002 |
Oxonuanwue 1ad. 7.1

1 2 3 4 5 6 7
11 1990 1986 2010 1990 1968 1986
12 1975 1996 2024 2014 1991 2028
13 1972 2002 2005 2000 1968 1986
14 1985 2008 2009 2016 2026 2009
15 1988 2002 2028 2007 1967 1979
16 1968 1986 1995 2022 1996 1983
17 1991 2028 2016 1998 2016 2010
18 1994 2007 2002 1986 1988 2002
19 2002 2001 2017 1977 1968 1986
20 1995 2012 1998 1962 1968 1986
. onrJ;\EInHH X7 Xs Xo X10 X1 X1z
1 1990 2025 1988 2002 2028 2007
2 1992 2004 1968 1986 1995 2022
3 2013 2002 2026 2009 1990 2025
4 2012 2028 1967 1979 1992 2004
5 2007 1999 1996 1983 2013 2002
6 2010 1990 2016 2010 2012 2028
7 2024 2014 1984 2005 2007 1999
8 2005 2000 1990 1986 2010 1990
9 2009 2016 1975 1996 2024 2014
10 2028 2007 1972 2002 2005 2000
11 1995 2022 1985 2008 2009 2016
12 2016 1998 1988 2002 2028 2007
13 1995 2022 1968 1986 1995 2022
14 1990 2025 2020 1984 2005 2007
15 1992 2004 2025 1990 1986 2010
16 2013 2002 2004 1975 1996 2024
17 2012 2028 2002 1972 2002 2005
18 2028 2007 2028 1985 2008 2009
19 1995 2022 1999 1988 2002 2028
20 1995 2022 1990 1968 1986 1995

3agauva 2. OueHKa TEXHUYECKOTO YPOBHS IPOIYKIIMH

[TocnenoBaTenbHOCTh PELIEHUS 3a1a4u:

- [TocTpoiiTe nepapxuto, HaUWHAs C BEPIIMHBI, Y€pPe3 MPOMEKYTOUHbIE YPOBHH
(KpUTEpUN) K CAMOMY HUKHEMY YPOBHIO (KOTOPBIA OOBIYHO SIBISIETCS IEPEUHEM aJlb-
TEpHATUB).

- [TocTpoiiTe MHOKECTBO MAaTpPHI] OMAPHBIX CPABHEHUH ISl KAXKJIOTO U3 HUXK-

HUX YPOBHEW — M0 OJJHOM MAaTpHULE JJII Ka)XJAO0ro 3JEMEHTA, IPUMBIKAIOLIETO CBEPXY
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YPOBHSL.

- [ocne mpoBeneHus BCceX MapHBIX CPAaBHEHUN M BBOJAA JAHHBIX MO COOCTBEH-
HOMY 3HA4YE€HHUIO IPOBEPUTH COINIACOBAHHOCTB. 3aTEM, UCIOJIB3Yysl OTKIOHEHHE Dy
OT N, IPOBEPUTH UHJEKC COTJIACOBAHHOCTH.

Ortansl 3 ¥ 4 IPOBOAATCA JIs1 BCEX YPOBHEW U IPYIII B UEPAPXHH.

- Ucnonb3yst uepapXudeckuii CUHTE3 JIJIsl B3BEIIMBAHUS COOCTBEHHBIX BEKTO-
POB BECAMHU KPUTEPUEB, BBIUUCIIAETCS CyMMa 10 BCEM COOTBETCTBYIOLIUM B3BEIIECH-
HBIM KOMIIOHEHTaM COOCTBEHHBIX BEKTOPOB YPOBHS HUE€pAPXUH, JICKAILIETO HIKE.

- [IpoBepUTH COrIacOBaHHOCTh BCEW NEPAPXUU.

- IIpoBecTH MHTEpPIPETALIMIO U AHAJTIU3 PE3YyJIbTATOB pacyeTa.

Tabnuma 7.2
3HaYEHMS YACTHBIX KPUTEPHUEB
No [ Mopeis MauHbI X X5 X3 | Xy X Xs X5 Xg
1 DON 1500 16,25 20,0 (3,0 (1,25 |2,25 |81,7 |106,0 10,0
2 DOMINATOR 98SL 11,83 24,0 (2,0 |2,30 |0,40 (80,5 |120,0 5,0
3 FIATAGRI 3600 13,40 |21,4 (2,0 (0,80 |1,00 (84,0 |120,0 5,0
4 M 7720 TITANI1 12,50 259 (3,0 |2,80 [6,20 (81,0 |141,0 5,0
5 DD 8820 20,60 (29,5 (3,0 (0,30 0,70 (81,0 |119,0 |5,0
6 DOMINATOR 68 10,30 144 (1,7 |1,00 |2,00 |88,0 |140,0 5,0
7 KEYS 1660 18,00 27,0 (3,0 (0,90 [3,40 (84,0 |130,0 5,0
8 DD 1055 10,80 17,5 (2,0 |1,20 (0,30 |79,5 |150,0 5,0
9 E 516B 3,20 17,0 (1,7 |1,10 |0,70 |84,0 |[223,0 13,0

B tabn. 7.2 npunsaThH cineayrone o003HaYeHUs: X — MPOU3BOJIUTEIBHOCTD,
T/4; X, — pacxo]l TOIUIMBA, JI/4; X3 — OTEpH 3e€pHa 3a MOJOTHIIKOH, %; X4 — npobiie-
Hue 3epHa, %; Xs — copHas npuMmech, %; Xq — ypoBeHb Ilyma B kabune, ab; X; —
HapaboTKa, 4; Xg — YACIIO OTKA30B.

Tabnuua 7.3
BapuanTsl k 3anaue 2

Bapuant Ne mopnenn [TapameTpsl
1 2 3
1 1,2,3 X1 Xo X3 Xy
2 1,2,4 X1 Xa X3 Xs
3 1,2,5 X1 Xo X3 X
4 1,2,6 X1 Xo X3 Xy
5 1,4,5 X1 Xo X3 X3
6 1,4,6 Xy X3 X4 X5
7 1,4,7 X2 X3 X4 X6
8 1,5,6 Xy X3 X7 X3
9 1,5,7 Xy X3 X4 X3
10 1,6,7 Xy X3 X6 X7
11 1,5, 8 Xy X3 X5 X3
12 1,5,9 X4 X5 X6 X7
13 3,4,5 X4 X5 X6 X3
14 3,4,6 Xs Xe X7 X3
15 3,4,7 X3 Xy X5 X
16 3,4,8 X3 Xy X5 X7
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17 3,4,9 X3 X4 X5 Xg
18 4,5,6 X3 X4 X5 Xg
OxoHuaHue TadJI. 7.

1 2 3

19 4,5,7 X3 X4 X5 X5

20 4,5,9 X3 X4 X5 X3

21 4,5,8 X X4 X7 Xg

22 1,6,7 Xi X4 X5 Xg

23 1,6, 8 X X5 X7 Xg

24 1,8, 9 X X6 X7 X3

25 3,5,6 X3 X4 X5 X5

26 3,5,9 X3 X4 X5 Xg

27 3,5,6 X3 X4 X5 Xg

28 45,8 X; Xa X5 X,

29 4,5,9 X3 X4 X5 X3

30 6,7, 8 Xi X4 X7 Xg

BapuanTel K 3amade 2
Ne Bapu- Cnucok Nnpu3HaKoB Ne Bapu- Cnucok Nnpu3HaKoB
aHTa aHTa

1 Xi X5 X3 X4 X5 16 X5 X3 X7 Xg Xo
2 X5 X3 X4 X5 X 17 X5 X5 Xg X9 X0
3 X3 X4 X5 X¢ X7 18 X5 X3 Xo X0 Xi1
4 X4 X5 Xe X7 X3 19 Xo X3 Xio X1 Xi2
5 X5 X6 X7 Xg Xo 20 X3 X4 X7 Xg Xo
6 X X7 Xg X9 X 21 X3 X4 Xg X9 X
7 X7 Xg X9 Xj9 X 22 X3 X4 Xo X0 Xi1
8 Xg Xo X0 Xi1 Xi2 23 X3 X4 X0 X1 X2
9 X1 Xo X4 X5 X6 24 Xs X7 X0 X11 Xi2
10 Xi X5 X5 X¢ X7 25 X5 X7 Xg X11 Xi2
11 Xi X5 X X7 X3 26 X3 Xg X0 X11 Xq2
12 X5 X5 X7 Xg Xo 27 X5 X7 X0 X11 Xq2
13 X1 X5 Xg X9 Xio 28 Xo Xg Xio0 Xi1 X2
15 Xl X2 XIO Xll X12 30 X4 X5 Xg X]] X]z

7.2. 3ajaHus I CAMOCTOATEIbHOM PadoThI
3amauya 1. CoriacHo cBoemMy BapuaHTy (Talja. 7.2) MOCTPOUTH KOHTPOJIbHYIO

KapTy, IPOBCCTHU UHTCPIIPCTAINIO U AHAJIN3 KOHTPOJbHBIX KapT

[Ipu pemenun 3a1a4u UCHOJIB30BATh BCE MOTPYIIIIHI.
*) Homep uHIuBHYyaTbHOTO 3aaHus (BapUaHTa) COOTBETCTBYET HOMEPY CTY-

ACHTA B CIIMCKC I'PYIIIIBI.

3agauva 2. CoryacHo cBoeMy BapuaHTy (Tabi. 7.3) mpoBecTU OIEHKY TeXHUYe-

CKOI'0 YPOBHS POAYKIHUH.



[MPAKTUYECKASA PABOTA Ne 8: METO/IUKA
OLEHKU ITOCTABIINKOB

8.1. MeToauka BbINOJHEHUSA Pa0OTHI

PaGora 1o oreHKe ¥ BBIOOPY MOCTABIIMKOB 00ECTICUUBACT IPEANPHUSITHIO: YET-
KO€ OMpelelcHre KauecTBa TIOCTAaBOK NPHUMEHUTENBHO K EAWHHILE MPOAYK-
[IUU/TIAPTUN B KOHTPAKTE;, MCKIIOYCHHUE/CBEACHHE K MHUHHMYMY KOJIHYECTBA KOH-
(GIUKTHBIX CHUTYallMid, CBS3aHHBIX C Ka4eCTBOM MPOIYKIIMH M C HECOBEPIICHCTBOM
CXEMBbI TIPUEMKH;, OCHOBY JIOBEPUTEIHHBIX OTHOIICHUI MEXy MOCTABIIMKOM M Opra-
HU3aluel; THPOPMAIMOHHBIN 00OMEH B 00J1acTH KayecTBa MOCTaBOK (TPEABICTOPHUIO
Ka4yecTBa MOCTaBOK, CTAOMIBHOCTh, Hadu4ne W 3PGEKTUBHOCTh CHCTEMbl MEHEK-
MEHTa Ka4eCcTBa | T. 1.); OCHOBY I KOMIIEHCAIIMU 000CHOBAaHHBIX MOTEPh MPEIIPH-
ATUSL W3-32 TTOCTABOK HEKAYECTBEHHOHN MPOIYKIIMH; OTBETCTBEHHOCTH MOCTABIIUKOB
3a KayeCTBO; ONTHMHU3AIIMIO 3aTpaT Ha MPUEMKY M COKpAIEHUE 3aTpaT MOTPEOUTEINs
U3JICITHIA TTPENNIPHUSTHS;, OCYIIECTBICHNUE TUTAHOMEPHON pabOThI MEKY IMOCTABIIUKOM
U TIPEIPUATHEM TI0 MOBBIIIICHUE Ka4eCTBa MOCTABOK.

Bb160p MOCTaBIIMKOB IO KPUTEPUSAM MPUEMIEMOCTH HAYWHACTCS C OTpe/IeIie-
HUSl KPUTEPHUEB /IS OIEHKU KaXKIOTO IMOCTABIIMKA C YY4€TOM KaTEeropwil 3aKyIoK
(nepBuuHas uiau noBTopHas) (Tadmu. 8.1).

Tabnuua 8.1
Kpurepnn olieHKH MOCTaBIIMKOB
IIpy nepBUYHON 3aKyIKE IIpy MOBTOPHOM 3aKyIIKe
| 2
peryranus IOCTAaBUIMKA KaK Jie- | TEKYIIEe COCTOSHUE CUCTEMbl MEHEKMEH-
JIOBOT'O IIApTHEPA; ta kayectBa (CMK) no pesynbTatam oreH-

ku 3¢ dextuBHocTH CMK Ha npeanpustuu
MOCTABIIMKA W Haluuue cepTudukara Ha

CMK;
HaJMYUe M COCTOSHUE CHCTEMBI | CTAOMIIBHOCTh  KadyecTBa  3aKYIICHHOM
MEHEKMEHTA KaueCTBa,; IPOTYKITNH;
pe3yNIbTaThl  OIEHKH KayecTBa | peaKklys MOCTABIIMKA HA MPETCH3UU K Ka-
00pas1oB (MpOOHBIX 3aKYIIOK); YECTBY NOCTABJICHHON MPOAYKINU;
IIEHa. CTaOMJIBHOCTHh OOBEMOB M CPOKOB IOCTaB-
KH,

b

BO3MOKHOCTh YCTaHOBIICHUSI JOJTOCPOY-
HBIX JICTIOBBIX CBSI3CH.

[Ipu BBIOOpE IMOCTABIIMKOB IMPUMEHEHA OallbHas oOlleHKa. Bce MmocTaBIIUKH
MOJIPa3/ICIIAIOTCS Ha 4 KaTErOPUU B COOTBETCTBHHM C PCHTHHIOM OIICHKH, BBIPAXKCH-
HOM B mporeHTax («MeToJHuKa OIEHKH IMOCTaBIIUKOB»). MeToIuKa OIICHKH U BBIOO-
pa MOCTaBIIUKOB MpeAcTaBieHa B TabnuuHoi popme (Tads. 8.2—8.8).
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- 110 PENYTAPHE KaK
JAC/I0BOT O NIAPTHEPR
- 110 PEIY/ILTATAM

- 110 PEIY/ILTATEM
npoRepxu obprauon /

= =

Puc. 8.1. OneHka u BEIOOp MOCTABIIUKOB (CXeMa)
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B3anmopelicTBue noipa3aeaeHuii-yqyacCTHUKOB OLIEHKH

u BBI60pa MMPUCMIICMBIX ITOCTABIINKOB

Tabmuma 8.2

HaunmeHnoBanue paboT

Konctpyk-
TOp

Texuno-
JIor

Ciyx-
0a ka-
yecTBa

I'pynna
3aKy-
IIOK

IIpon3Bon-
CTBO

OnpeneneHne HOMEH-
KJIaTYyphl 3aKyIaeMOi
MIPOIYKITNHU

PU

IT

IT

O

IT

Y cTaHOBIIEHHUE U JOKY-
MEHTUpOBaHUE TpeOo-
BaHUN K MPOAYKIIUU

CocraBiieHue nepeyHs
MOTEHIHAJIBHBIX M0-
CTaBIIMKOB MO KaXJ10-
MY BUJY IPOIYKLIUU

Orenka, BEIOOD U J10-
MyCK MOCTAaBIIMKA 110
AHKETHBIM JIAHHBIM

3aKIIFOUEHUE KOHTPAKTA
Ha MOCTaBKY *)

O11eHKa COOTBETCTBHUS
MPOIYKIIUN YCTaHOB-
JICHHBIM KOHTPAKTOM
TpeOOBaHUAM MO (HAKTY
IMOCTAaBOK

OlieHKa COOTBETCTBUS

00BEKTOB U CPOKOB TI0-
CTaBKH YCTaHOBJICHHBIM
TpeOOBaHUAM

PU

NudopmupoBaHus mo-
CTaBIIUKA 00 OTKJIOHE-
HUSX

PU

Beneunue peectpa / ba-
3Bl JJAaHHBIX TIpUEMIIC-
MBIX MTOCTABITUKOB

PU

P — pykoBOIUT, IpUHUMAET pellleHne, HECET OTBETCTBEHHOCTh 3a PE3YNbTaT

O — opranu3syeT UCTOJHECHHE

[T — monyuaet nndopmanuro

VY — y4acTByeT B ITOATOTOBKE PEIICHUS
W — ucnoJyiHsAeT NpUHATHIE pEeIIECHUS

* Ilpumeuanue: IIpu HE0OXOIUMOCTH MOKET OBITH IPOBEJEHA OLIEHKA ONBITHOM MOCTaBKU

obOpasma/mapTuu.
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Taobmuna 8.3

I[aHHBIe O IMIOTCHIUHAJIbHBIX ITOCTAaBIIIMKaX

Kputepun oneHku mocraBuiu-
Ka

[TonkpuTepun OLEHKHU MOCTABIIMKOB

PCHYTaIII/ISI II0CTaBIIMKa KakK
JeJIOBOTO TapTHepa IO JaH-
HBIM oOIpoca mnoTpedureneit
€ro poayKIun

BBITIOJTHEHUE KOHTPAKTHBIX 00s13aHHOCTEN
SKOHOMHYECKOE ITOJIOKECHHUE

MOJIMTHKA B OTHOIICHUH JTOJITOCPOYHBIX CBSI3EH
LIEHOBAs MMOJIMTUKA U T. [I.

Hanuume y nocraBmmka cu-
CTEMBl MEHE/DKMEHTa Kaue-
ctBa (CMK)

CootBerctBue CMK:
THITY TPOW3BOJICTBA 3aKa34NKa
OTCYCCTBCHHBIM / MG)I()IYHapO)IHI)IM CTaHI[apTaM nT.O.

[IpousBosicTBeHHBIE / TEXHO-
JIOTHYECKHE BO3MOKHOCTH
obecrieueHns KauecTBa

TEeXHUYECKasl OCHAIIEHHOCTh

3(h()EKTUBHOCTh TEXHUYECKOTO W MPEBEHTHBHOTO KOHTPOJIS TPO-
JYKIUH

3¢ (HEKTUBHOCTH KOHTPOJII TapaMeTPOB TEXHOJOTUYECKHUX IPO-
LIECCOB U T.[I.

VYc1oBuA IOCTaBKHA

BO3MOXHbIE 00BEMBI IOCTABOK B YCTAaHOBJIEHHbBIE CPOKU

BHJI U HOPMa OTI'PY3KH

BHUJI TPAHCIOPTA, JAJbHOCTb TPAHCIOPTHPOBKH, TPAHCIOPTHHIE
pacxoJibl U T.JI.

[Tocnenponaxuoe B3auMOIEH-
CTBHUE / CEPBUC

Mex(pupMEeHHasi KOMMYHHKA0EIbHOCTh

3aMpochl, KOHCYJIbTallUU

TOTOBHOCTb K KOOIIEPALIUU

TOTOBHOCTD K Y/IOBJIETBOPEHUIO HEOOXOUMBIX MOXKEJIaHU! U T. 1.

Bce HaHHBIC OLICHUBAIOTCS B CPAaBHCHUM !
110 MOTCHINAJIBHBIM ITOCTaBIIIUKaM
IO IPpOAYKIINH-aHAJIOT'aM

Tabnuma 8.4
IlepBryHas aHKeTa MOTEHIUAIBLHOTO MOCTABIIMKA
A HET

Pacnonaraer nm mpemnpusitue cepTUUIUPOBAHHON CHUCTEMOW KauyecTBa, €CIU - -
«I1a», TO Ha3BaHME opraHa 1o ceprudukanmuu, No ceprudukara u nata Begadn?
[Inanupyercs a1 cO3/1aHUE CUCTEMBI KAUeCTBA, €CIIU «J1a»? O O
MoskeT i IpeANPUSITHE BBICIATH KOIUIO PYKOBOJICTBA MO0 KAYECTBY? O O
[IpoBoaUT T IpEeANIPUATHE OIEHKY CBOUX MOCTABIIIMKOB? O O
Tpebyet nmu npeanpusitTie cepTUUKATHI HAa TPOIYKIIUIO OT CBOUX MOCTABIIUKOB? O O
[IpoBoaUT M IpEANPUATHE KOHTPOJIH 3aKYTaeMON TTPOTYKIINN? O O
[IpoBoauT 1 npeAnpusiTie KOHTPOJIb B IPOLECCE MPOU3BOJICTBA IO TOKYMEHTHUPO- 5 5
BAaHHBIM MpoIlelypam U npaBuiam?
Pa3pemio nu npeanpustue npoBeieHNUE ayAuTa KayecTBa ClielUallCcTaMy Hallle- 5 5
ro MpeAnpUsSTHS?
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Tabmuna 8.5

OI_ICHKa IIOTCHIOHAJBbHOI'O ITIOCTAaBIIIUKA (HepBI/I‘IHaH OI_ICHKa)

Kpurepuit Orenka
BeImostHeHHE KPUTEPHS TIOCTABITUKOM
OLICHKH (6ambl)
1.1 TlonHoe coburo/ieHne KOHTPAKTHBIX 0053aTeNbCTB MO KayeCTBY
YCIIOBUSIM TIOCTAaBKH, IPOW3BOJCTBEHHBIM BO3MOXKHOCTSIM, JKOHO- | 4
MHUYECKOMY COCTOSIHUIO, IICHE.
1. Penyrauus | | 5 Pverorcs He3HAUHTEIbHBIC OTKIOHCHHS B (akTopax mpuemie- 3
TIOCTaBIIMKA KaK | yroopor
JIeJIOBOTO  TMapT-
Hepa 1.3 Penyramusi mocTaBIIHKa IMPOTHBOPEYMBA IO PA3HBIM HUCTOYHH- )
KaM.
1.4 ITocTaBuIMK HE 3aCTy>)KMBAET JOBEPHS KaK JACIOBOM MapTHEDP. 0
2.1 Cucrema kavectBa cootBerctByer ['OCT P MCO 9001-2013, 4
2. Hamune W | pyveercq ceprduKaT Ha cHCTEMy KauecTBa.
COCTOAMIE I ') » CMK 10KyMEHTHPOBAHA, BHEPEHA 1 TIOATOTOBIEHA K Ce tudu
CTEMBI MEHEIK- | JOKYM p ’ b A P 3
KaIlWH.
MEHTA
xagectBa (CMK) 2.3 CMK HaxoauThCs Ha CTaJAuH TOPAOOTKHU. 2
2.4 CMK He noKyMeHTHpOBaHa. 0
3. Pesyabrarsr | 3.1 IlonoxurenbHble. 4
OlleHKH 00pa3- | 3.2 Mmerorcst ycTpaHuMble 1e(eKThI. 1-2
1IOB 3.3 OTtpurnarenbHbIC. 0
4.1 Ilpuemmnemasi. 4
4. llena 4.2 He npuemnemas, HO Ipyrux albTEPHATHB HET. 1-2
4.3 He npuemnemas. 0
Tabnuma 8.6
OneHka NOTEHIMATBLHOTO OCTABIIMKA TIPU HAJIMYUM JOJITOBPEMEHHBIX
JIEJIOBBIX CBsI3eH (TeKyIlasi OLeHKa)
Kpurepuit Orenka
BeImostHeHHE KPUTEPHS TIOCTABITUKOM
OLICHKH (6ambl)
1 2 3
5. Cocrossaue CMK | 5.1 CMK ¢ynkunonupyer u 3¢ ¢heKkTuBHa. 4
(pesynbraTel oneHkH | 5.2 CMK ¢yHKIHOHUpYET, HO TpeOyeT COBEpIIeHCTBOBaHUS. | 2-3
Ha TPEIIPHUITHH I10-
.3 CMK nokymeHTHpOBaHa, H .
CTABIIAKA) 53C JTOKYMEHTHUpPOBaHa, HO HEe A (PeKTUBHA 0
6. CrabmwibHOCTh Ka- | 6.1 IlpereH3uil Kk KayecTBY M KOMILJIEKTHOCTH HPOIYKLHU 4
YECTBA 3AKYIUICHHOW | HET.
PO YKIUU 6.2 KonndecTBo npereH3uil He npeBwimaet S5 %.
6.3 KonnuectBo nperensuii gocturaet 10 %. 1-2
6.4 KonnyecTBo npereH3uit mpessimaet 15 %. 0
7. Peakums mnocras- | 7.1 Mepsl npuanmarotcs o 100 % npeTeH3ui. 4
muKa Ha mnpereHsuu | 7.2 Mepsl npunuMarorced 1o 80 % npeTeH3ui. 3-2
K KadecTBy ero mpo- | 7.3 Mepsl npunuMarorcs 1o 60 % npereH3uil. 1
AYKIHH 7.4 Mepsl npuHuUMaroTcsi MeHee yeM B 60 % npeTeH3uil. 0
8.1 OOBEeMBI U CPOKH TOCTABOK COOJIFOIAIOTCS TTOJIHOCTHIO. 4
8. CrabuibHOCTh
8.2 IMeroTCs € IMHUYHBIE CPBIBBI B TOCTaBKaXx. 3-2
00BEMOB U CPOKOB
8.3. O0ObeMbl U CpOKU MMOCTaBOK CHCTEMATHYECKU Hapylla-
MOCTABKHU roTest 0
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Tabmuma 8.7

Knaccmbmcaunﬂ ITOCTABINMUKOB I10 KATCIOPUAM IIPUCMIICMOCTH

k n Kareropus XapakTepuCTUKA MOCTABIIMKOB
1 2 3
[TocTaBIIMKY NPOYKIIUH /YCITYT, UMEIOLINE C
A MPEANPUSITHEM JUTUTEIbHBIE IEJIOBbIE CBSI3H, CTa-
90-100 [Ipeanourenue OMJIBHO BBIMOJIHSIOIINE KOHTPAKTHbBIE 00513aTeNb-
IIPU 3aKJII0YEHUH KOHTPaKTa CTBA IO KaueCTBY MPOIYKIMH U YCIOBUSAM IO-
cTaBKU. BeposITHOCTH CpBIBOB Maja.
[TocTaBimukM, B KaueCTBE NOCTABOK KOTOPBIX ObI-
B BAIOT HE3HAYUTEIbHBIE COOM B CpoKax /00BEMax
80-90 Kontpakr ITIOCTAaBOK MJI OTKJIOHEHHS] KOMMEPYECKOT0 IIaHa
BO3MOYEH IIPU COXPaHEHUH CTaOMIIBHOTO KayecTBa MpPOayK-
U,
C IocraBumku, IMEFOILIYE C MPESNPUSITUEM JIETIOBBIE CBSI3U, HO
60-30 KonTtpakT TOMBKO HE B TOJIHOM O0BEME YIIOBJIETBOPSIFOIVE TPEOOBAHKSIM K
o 0coOoMy KavecTBY (LICHE/YCIIOBUSIM TIOCTABKH), HO JIPYTMIX ITHTEPHA-
pa3pelieHnIo TVB HET.

Huske D HOCTa]jHJ;I/IKI/I, KOTOpHBIE 0€3 3HATUTCIbHBIX H3Me-
60 Kontpaxkr HEHUH HE MOTYT JIeJIOBBIMU NApTHEPAMHU MPEJ-
HE BO3MOKEH PUSTHSL.

Jlanee IJIA KAKAOTO IMOCTAaBIIMKA OIPCACIIACTCA IIOKA3aTCJIb IMPUCMIICMOCTH
HOCTaBIIUKa:

rae %i — KoaM4ecTBO OAIOB 1 — IO KPUTEPHS OLIEHKH;

n
>a

k, =——2—-100% (8.1)

n: amax

Dmax — MaKCUMAaJIbHOE KOJIUYe-

CTBO OaJIJIOB OLIEHKH; " — KOJIMYECTBO KPUTEPUEB OLICHKHU.

Bce MMOCTABIIUMKH IIPCANPUATHA ITOCJIC IMPOBCACHHUA UX OLICHKHU II0 HaHHOﬁ MC-

TOJIMKE MOAPA3ACIISIIOTCS Ha 4 KaTerOpyuu B COOTBETCTBUU C PSHTHHIOM OIICHKH, BbI-
paxeHHOH B mpolnieHTax (Tabia. 8.7) u puxcupyrores B peectpe (Tadi. 8.8) u xxypHase
(tabmn. 8.9). Ilo pe3ynbpTaTaM pacuera mokaszaTesiel MPUEeMIEMOCTH HECKOJIbKHUX I10-
CTaBIIIMKOB OMPECIAIOT KaTETOPHUIO Ka)XJIOT0 MOCTaBIIUKA M OICHUBAIOT BO3MOXK-
HOCTh BBIOOpA M3 HUX TOTO, C KEM OYyJIET MOJIMHUCAaH KOHTPAKT Ha MTOCTABKY.

B cnydae mosydeHUs OJIMHAKOBOW KaTETOPUHU y BCEX MOCTABIIUKOB, JUISI Tpa-
BUJILHOM OIIGHKHU M BBIOOpPA IMOCTaBIIMKA UCCIICIYIOT JOMOTHUTEIIbHBIC JaHHBIC O HUX
(HampuMep, pacCTOSHUE OT MPEIIPHATHS 10 MOCTABIITUKA).
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Tabmuma 8.8
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Tabmuma 8.9

Br1gBiIeHHBIE HECOOTBETCTBHS
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8.2. 3ajanus QI CaMOCTOATEIbHOM PadoOTHI
['pynny ctyneHtoB pacnpenenuTs Ha § moarpynn. Kaxpol nmoxarpymme oiie-

oJture

OsMIIeit XapaKTEpUCTUK MoCcTaBIIUMKOB (Tabu. 8.10, 8.11).

U UHIH-

(v

(V)

HHUTB IMOCTAaBIIUKOB ITO MPCAJIOKCHHONU METOJAHUKC B COOTBCTCTBUHU C Ta

(v

BHUAYAJIbHBIX 3a/ITAHWUU U Ta
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I/IHIII/IBI/IIIyaJIBHBIC 3alaHuA

Taomuna 8.10

Ne Bapu- O1eHuTh 1Mo~
P Bupg nocraBku OOBEKT OCTaBKH
aHTa CTaBIIIUKOB
1.
2. [TocraBka nepBuuHas 1, 3,5 MoOJ0KO B KOHIUTEPCKUH LIEX
JonrocpoyHbie NOCTaBKU 2,46 Mertai 1y U3roTOBIICHUS JeTalIeH
4. ITocraBka nepBuyHas 3,4,6 bymara B oduc
5. JloJIrocpoYHbI€ MOCTaBKU 1,5,6 Tkanpb Ha (abpuky
6. [TocraBka nepBuyYHas 1,4,5 Komrmuiekryromue 1yisi KomneroTepa
7. JlonrocpoyHble NOCTaBKU 3,4,5 Konbaca B cynepmapker
8. JloJirocpovHbI€ MMOCTABKU 3,4,6 OBoru B pecTopan
9. ITocraBka nepBuyHas 1,5,6 ben3uH Ha 3anpaBOYHYIO KOJIOHKY
Tabmuma 8.11
XapaKTEepUCTUKA MOCTABIIUKOB
[TocraB | Penyra- | Cucrte- | Ouenka | Llena Crabuib- Crabuib- Peakius | Pac-
CTaB- nus mo- | Ma Me- | obpasua HOCTh Kaye- | HOCTb 00b- | HA  TIpe- | CTOs-
IIUK CTaBIIU- | HEK- | TPOIYK- CTBa IPOJYK- | €EMOB U | TEH3UH HUE JI0
Ka MEHTa | UM uu CPOKOB TI0- MOCTaB-
Kave- CTaBKH CTaB-
CTBa I1Ka
[Tocras | IlomHoe | Her [Monoxu- | [lpuem- | [lperensuit k | Cuctema- | Mepsl 100 xm
CTaB- Jl0BEpHE TelbHas | Jemas KaueCTBy M | THYECKH TPUHY-
1K 1 KOMILIEKTHO- | HapyLIalT- | MAlOTCA
CTH TpOAYK- | Csi no 80 %
UM HET NpEeTeH-
3Uii
[Tocra | Habmo- | Buexn- - He mpu- | KomtuectBo | Cobmona- | Mepsl 20 km
CTaB- JaNuch | peHa emiemas | HpeTeH3ui I0TCSL  TIOJT- | TIPUHH-
MUK 2 | OTKJIO- MeHblie 4% | HOCTBIO MaroTCs
HEHUS B no 100 %
MOCTaB- NpeTeH-
Kax 30Ut
[locras | [Ipotu- | Ceptu- | Otkito- [Ipuem- | KomuectBo | Cuctema- | Mepsl 40 km
CTaB- BopeuH- | Quiy- | HeHus JTemast HpeTeH3uit THYECKH TPUHY-
UK 3 | BbIE poBaHa | (medeKTHI menbine 15%. | HapymaroT- | MalTCsa
MHEHHS HE cs no 80 %
yCTpaHHU- NpEeTeH-
MBbIE) 30Ut

39




[TocraB | Her no- | Her Otpuna- | He mpu- | [Iperensuit k | merotcs Mepsl 250 kM
CTaB- BEpUA TelbHas | emyemMas, | KauecTBY U | €AUHUYHbBIE | IPUHU-
muk 4 HO JIpy- | KOMIUIEKTHO- | CPbIBBI B | MArOTCS
TMX T10- | CTM TIPOAYK- | mocTaBkax | mo 60 %
CTaBIM- | LUM HET NpEeTeH-
KOB HET 30Ul
[loctas | [Tomaoe | Dddex- | Jedexrst | He mpu- | Kommyectso | Cobmoma- | Meps 180 xm
CTaB- coONI0- | TUBHAs | YCTpaHH- | emieMas | peTeH3ui I0TCS  MOJ- | IPUHHU-
MUK S | JIeHue CHCTEMA | MBIE nocturaer 10 | HOCTBIO MAarTCs
KOH- CMK %. mo 100 %
TPaKTOB NpEeTeH-
30Ut
[locraB | Exunnu- | CMK [Tonoxu- | He mnpn- | Kommuectso | Mmerores Mepsl 450 km
CTaB- HbIE TpeOyeT | TelbHas | emyemas, | MpeTeH3ui eIMHAYHbIC | IPUHH-
MUK 6 | coydam | Jopa- HO 7py- | MeHbine 15%. | oTkioHe- MaroTCs
Hapyme- | 00TKH rux Io- HUS B 00B- | MEHEe
HUS KOH- CTaBINH- eMax yeMm B 60
TPaKTOB KOB HET %  mpe-
TEH3Ui

[MPAKTUYECKAS PABOTA Ne 9. METOAUKA OPT"AHU3ALIN
N PAIIMMOHAJIM3ALIUN PABOYEI'O ITPOCTPAHCTBA (CUCTEMA 55)

9.1. MeToauKa BHINOJHEHUA PA0OTHI

[Tpon3BOIUTENHHOCTH TPY/a HAa MPOMBIIUICHHBIX MPEANPHUATUIX BO MHOTOM 3a-
BHCHUT OT OpraHU3aIKi paboIMX MECT, SBJISIOIIUXCS OCHOBHBIM 3BEHOM IPOU3BO/ICTBA.

B coBepiiieHCTBOBaHMM OpraHu3aluyd padouux MeCT, UX OCHAIIEHHOCTH, pa-
[IMOHAJILHOM TJIAHUPOBKE, OJIATOMPUSATHBIX TMCUXO(PU3UOJIOTHIECKUX YCIOBUU Tpyaa
3QJI0’KEHBI 3HAUUTEIIbHBIC PE3EPBBI MOBBIIICHUS TPOU3BOIUTEILHOCTH TPY/Ia.

Opranuzanus paboyux MECT Ha MHOTHX IPOMBIIIICHHBIX TPEANPUITUIX B
HACTOSIIEe BpeMs elié He MOJTHOCTHIO OTBEYAET TPEOOBAHUSAM HaYYHON OpraHU3alluu
Tpyna. Ha HEKOTOPBIX MPEeINPUATHSIX OTCYTCTBYIOT PYKOBOJSIIINE MaTEpHaIbl U TH-
MOBbIE HAYYHO-00OCHOBAHHBIE PEIICHUS 110 OpraHU3aIuu paboyux MECT Ha PEMOHT-
HBIX MPENPUATHIX, YIUTHIBAIOIINE CIIEIU(PUKY BBIMOIHIEMBIX PaboOT.

B cootBerctBun ¢ I'OCT 19605-74 opranuzanusa Tpyaa, OCHOBaHHasi Ha J0-
CTHKEHUAX HAYKH M TIEPEOBOM OIBITE, CUCTEMATUYECKU BHEIPSEMBIX B MPOU3BOJI-
CTBO, MO3BOJISICT HAWJIYYIIMM OOpa3oM COCIMHHUTH TEXHUKY W JIOJEH B MPOU3BOJI-
CTBEHHOM IIpoIlecce U 00eCleurnBacT MOBBIIICHUE MPOU3BOIUTEIIBHOCTH TPYIa U CO-
XpaHEHHUE 3/10POBbs YEJIOBEKA.

Opranuzanus TpyJda Ha MNPOMBIIUICHHBIX MPEANPHUATUIX — ITO BBICIIAS CTY-
MeHb OPTraHM3allMM MPOU3BOJICTBA, IEJIbI0 KOTOPOU SIBJISIIOTCS: SKOHOMUS BPEMEHH,
3aTpavyrBaEeMOro Ha BBIMIOJIHEHUE padOT, COXpaHEHUE KU3HEHHON PHEPruu pabOTHU-
KOB, TIOBBIILICHUE COACPKATEIBHOCTH U MIPUBJIEKATEILHOCTH TPY/Ia, POCT KYJIbTYPhI U
ACTETUKU Tpyna. OpraHu3aiuio Tpyaa cleayeT pacCMaTpuBaTh B TUHAMHUKE, B Pa3BU-
THHU, KaK HEMIPEPBIBHBIN MPOIECC BHECEHUsI B OPraHU3AIMIO TPY/la BCEro HOBOTO, YTO
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MIOCTOSIHHO JAl0T HayKa U TIepeIoBas MpakTHKa HAIIUX U 3apyOeHBIA MPEATPHUSITHIA.

OpraHuzarys TpyJa Ha IPeINpUsATHIX TEXHUISCKOTO CepBHUCa BKIIOYAECT B Ce-
0s1 KOMIUIEKC BOMPOCOB, OMPEICISAIONINX PallMOHAIBFHOE PACIpeIelIiCHHEe U HCIOJb-
30BaHUE paboueil CHMJIbI Ha OCHOBE M3BICKAHUS W pealn3anuu Hanbomee 3¢ ¢eKTuB-
HBIX CIIOCOOOB COYETaHUS €€ CO CPEJICTBAMHU MTPOU3BOICTBA.

C no3uiuu HayYHOW OpraHU3allMK TPYJa YCIOBHS TPY/a JOKHBI OBITH ONTH-
MaJbHBIMH, IOJOOpPAaHHBIMH B COOTBETCTBHHM C XapaKTEPOM IPOU3BOJICTBEHHOIO
nporecca, odbecreuynBaiyu Obl MAaKCUMAaJIbHBIC BO3MOKHOCTH JIJISI TIOBBIIIIEHUS TIPOU3-
BOJAMUTEIIBHOCTH TPyJa, IPU MUHUMAILHOM YTOMJICHHH. B 3aBUCHMOCTH OT yCIIOBUH
TpyZAa, €ro OpraHu3ai U 00eCIeYeHHOCTH pabounx B MpoIecce Tpyaa CPeICTBaMU
MIPOU3BOJICTBA HAXOAATCS IPOU3BOIUTEIBHOCT M 3PHEKTHBHOCTH TPY/Ia.

Opranuzamus Tpyda HEOTIENMMa OT Mpollecca OpraHU3allié MPOU3BOJCTBA.
Yewm BhIIIIC OpraHU3alvs MPOU3BOJICTBA, TeM dh(DEeKTUBHEE TPy pabOUnX, HHIKEHEP-
HO-TEXHUYCCKUX PAaOOTHUKOB U APYTHX CICIIUATUCTOB.

3amaun opra"u3anyy TpyJaa HEoOXOIUMO PEIIaTh COBMECTHO C BBITIOJIHCHHEM
MEPOIIPUATHH T10 COBEPIICHCTBOBAHUIO TEXHWKH, TEXHOJOTHH, OPraHW3alUd H
YIIPaBIICHUS MMPOU3BOJCTBOM. Takoe COBMEIICHHE ITO3BOJISICT 00CCIICUNTD BBISBIICHHUC
PE3epBOB POCTa MPOU3BOAUTEIIBHOCTH TPY/la, CHUKCHHUS CEOCCTOMMOCTH M YJIydIle-
HUS KauecTBa MPOIYKIIMH, 00CCIICUHBACT BBICOKYIO 3(DPEKTUBHOCTD MPOU3BOCTBA.

Hayunast opranmzanusi Tpyaa MoJdydria B MOCIETHHE TOAbI ITMPOKOE pacrpo-
CTpaHCHHE ¥ BHEJPECHUE HA IPSANPHUATHSIX MPOMBIIIICHHOCTH U CEITLCKOTO X03SHCTRA.

OcHOBHBIC HalpaBJICHUs HAYYHOW OpraHu3aIluy Tpyaa:

- TIOCTOSTHHOE COBEPIIEHCTBOBaHKME ()OPM M METOJIOB OpraHU3alUU TPYyaa B Iie-
JSX CHCTEMATHYECKOTO TIOBBIIICHUS MPOM3BOAUTCIBHOCTA TPYJa, CHUXKCHUS cede-
CTOMMOCTH TIPOYKITUH;

- pa3paboTKa CaHUTAPHO-TUTHCHHYECCKUX HOPM W TPEOOBAHMN K YCIIOBHUSM
Tpyaa, odecriedeHrne COOMIOCHHs AITHX HOPM Ha TIPOM3BOACTBE, O0JIETYCHUE U 03]10-
POBIICHHUE TPY/Ia;

- TIOCTOSIHHOE COBEPIIICHCTBOBAHWE KBATU(DHUKAIIMA M TEXHHUYECCKOTO YPOBHSI
PabOTHUKOB, 3aHATHIX HEMOCPEICTBEHHO Ha MTPOU3BOJICTBE;

- oOecrieYeHne CTPOTOM JUCITUILIMHBI TPYJla B COOTBETCTBHH C TPEOOBAHUSIMHU
TPYAOBOTO 3aKOHO/IaTEIhCTBA U MPABUII BHYTPEHHETO PACIIOPSIKA;

- IIMPOKOE pPACTIPOCTPaHEHHE TIEPEJOBOTO OIbITa, BHEIPEHHE HAyYHO-
000CHOBaHHBIX METOJIOB U IIPUEMOB TPY/a;

- CO3JIaHUE W TOJIJICP)KaHNEe HOPMAJILHOTO ICHXOJIOTMYECKOT0 KIIMMAaTa B KaX-
JIOM TPOU3BOACTBEHHOM TIOJIpa3/ICJICHIUHN M TPYIOBOM KOJUICKTHBE.

B Hacrosmiee BpemMs Ha dTane peKOHCTPYKIIMHM M CO3JIaHUS HOBBIX TPEITPHSI-
TUH TEXHUYECKOTO CEpPBUCA OpraHU3amus pabodYMX MECT SBJISCTCS OJHOW W3 BaX-
HEUIHX TPoOIeM.

PanuonansHas opranuzanus pabounx MecT

TpeGoBanusi, mpeabABIIeMble K INIAHUPOBKE pabOYUX MECT

Opranuzanus paboyero Mecta — 3T0 KOMILUIEKC MEpOINPUSATUH, BKIIOYAIOIIUX
palMOHAIBHYIO CIIELUAIN3ALHI0, Pa3paboTKy IJIAaHUPOBKH, OCHAIlEHHE 000pyJoBa-
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HUEM M TEXHOJIOTMYECKON OCHACTKOW;, CBOEBPEMEHHOE OOECIICUeHUE MpeAMETaMU
TpyAa ¥ HEOOXOIUMOW TEXHUYECKOW MOKyMEHTaluel; pa3paboTKy mopsaka oOciy-
KUBaHMSA, YIYUIICHHUS YCIOBUW TpyAa; oOeCTieUeHHE YepeOBaHus TpyJda U OTIbIXa,
HanboJiee MOJTHOE MCIMOB30BaHUE pabovero BpEMEHH, MEXaHHM3AIUI0 U aBTOMaTH3a-
IIUIO TPYIOBBIX MPOIECCOB, PAIIMOHAIN3AIINAIO TPUEMOB BBHIIIOTHEHHS PadOT U IpyTHE.

PaGounm MecTOM Ha3bIBAIOT OMPEICICHHBIH YyYacTOK MPOU3BOICTBECHHON
IUTOIIAIA TIPEINPUATHS, KOTOPBIA 3aKperlIeH 3a OJHUM pabo4YnM MW Opuramoi, Ha
KOTOPOM BBITIOJTHAIOTCS OTNPEICIICHHBIE OTEpallii TEXHOJIOTHYECKOTO IMpolecca pe-
MOHTa MAIIIHH.

PaGouee MecTo, OCHAIIEHHOE OCHOBHBIM W BCIIOMOTATEIIBHBEIM 000PYIOBAaHH-
€M, OJKHO OOBEIUHATH ClIeAyrolmue (GYyHKIIUN, HAlIPaBICHHbIE HA CBOCBPEMEHHYIO
MOJTOTOBKY U 3(Q(EKTUBHOE BBITIOJHEHUE padOT: MPOBEACHUE MPOU3BOACTBEHHOTO
WHCTPYKTaXka; obecreyeHne HeoOXouMoi nHpOpMaIuel 1 TEXHHYECKON TOKyMEH-
Talyel; cHaOKeHHe ChIPhEM, 3arOTOBKAMH, MaTepualaMH, YHEpPrueil; odecredeHmne
HaJIaJOYHBIMH paboTaMH, TEXHHUYECKHM OOCITY)KHBaHHEM W PEMOHTOM O0OpYHOBa-
HUS ¥ TEXHOJIOTHYECKOW OCHACTKH;, 00ecTieueHIe TPAaHCTIOPTOM.

ParmonanbHas opraHuzaiusi OTIEIBHOTO paboyuero Mecta HEpPa3phIBHO CBsI3aHA
C TEXHOJIOTHYECKUM TPOIECCOM M OpraHU3aIlMeil MPOM3BOACTBA HA y4acTKe, B IIEXe,
Ha npeanpuATu. [103ToMy TEXHOIOTHYECKUH MPOLIECC U OpraHU3aINs MPOU3BOJICTBA
SIBIISIFOTCSI OCHOBHBIMH (DaKTOpaMU, BIUSIONMIMMHU Ha OPTaHU3aINI0 Pa0OYUX MECT.

OcHoBHBIE TpeOOBaHMsI, KOTOPBIE TOJDKHBI MPEABABIATHCS K PAlMOHAIBHON
opraHu3anuu pabovnx MecT, CIEeIYIOIIHE:

1. [Mnomans pabodero mecra JOJDKHA OBITH ONTHMAJIBHOM U 0OECHeYMBATH
0€30MacHOCTb BHITIOJHEHHSI PAOOTHI.

2. IlnanupoBKa W opraHu3alus pabodyero Mecra JOJDKHBI 00eCIeYuBaTh BhI-
MoJTHEHNE paboT ¢ HAMMEHBITUMHU (PU3NYSCKUMU M YMCTBEHHBIMH 3aTpaTaMH TpyJa
pabouero.

3. KonndecTBo MHCTpyMEHTa U MPUCTIOCOOIEHUIT Ha pabodeM MecTe TOJIKHO
OBITh MUHUMAJIBHBIM U 00€CIieunBaTh OecrepeOoiHy 0 paboTy B TEYEHUE CMEHBI.

4. HCTpYMEHTBI U TPHUCIIOCOOJICHHS TOJDKHBI PAcIojiaraThCs B OMPEEIICH-
HOM, yIOOHOM IS TOJIb30BaHUs MoJIokeHnH. Hambonee yacto ymorpeOisiembie B
paboTe MHCTPYMEHTHI JOJKHBI HAXOAHUTHCS B MpeAeiaXx HOPMAaIbHOW MOCITaeMOCTH
pPYyK pabouero.

5. KonnyectBo pazbupaeMbix, 00padaTbiBa€MbIX MM COOMpPAEMBbIX JeTaleH, y3-
JIOB (arperaTtoB) Ha paboyeM MecTe HE JIOJKHO MPEBBINIATH CYTOUYHOM MOTPEOHOCTH.

6. Bce Matepuansl, y3i1bl WM arperaThl JOJKHBI XPaHUTHCS Ha paboueM MecTe
Ha TIOJICTaBKaX WJIM CTeJUIaXkaX. 3ampeniaeTcs XpaHeH!e uX 1a Mmoy.

7. OOpabatpiBaeMbie WIM coOHMpaeMble ACTaNIM JOJKHBI pacrojiaraTbCs B
OTIpeIeTICHHOM U yJO0OHOM JJisl TIOJb30BaHUS MOPSIKE, YTOOBI pabOuuil TpATHUII MH-
HUMAaJIbHbIC YCWJIMS Ha TO, YTOOBI B35ITh, YCTAHOBHUTHh WM MOJIOKHTH JeTasib. OnTH-
MaJbHOHN BBICOTON PACIOJIOKEHUS JIeTaNel SBISETCS Ta BHICOTA, HA KOTOPOU MPOMU3-
BOJIUTCS X 00paboTKa min cOopka. B aTom cityuae mepeMenieHue aeraieil mpou3Bo-
JUTCS TOJIBKO B TOPU30HTAIBHOMN TUIOCKOCTH, YTO TpeOyeT OT pabouero HauMeHbIIIX
3aTpar SHEPTHUH.
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8. Pazbupaembie win codrpaeMble JIeTaldl y3J0B, arperatoB JOKHbBI YKIIa bl
BaTbCsS B KOMILIEKTOBOYHbIE KOHTEHHEPHI, YCTAHOBJICHHBIE HA MOJCTABKHU. 3arpenia-
€TCsl yCTAaHOBKA Tapbl MJIM KOMIIEKTOBOYHBIX KOHTEHHEPOB Ha MOJY, KOHCTPYKTUBHO
HE MPUCTIOCOOJIEHHBIX JIJIs1 MEXaHU3UPOBAHHOTO MEPEMEIECHUS.

9. PaGouee mMecTO AOMKHO OBITH OCHAIIEHO MHBEHTApEM JJIsi OUUCTKU 000pY-
JIOBaHUS U OCHACTKU. YOopka o0OpyJoBaHUs, OPrOCHACTKU U MOJIa B Mpejaenax pa-
004ero Mecra MpPOU3BOJIUTCA CAaMUM PabOUUM.

10. Ha paGouem Mecte (T1ie MO3BOJIAECT XapakTep pabOThl) HEOOXOIUMO UMETh
CTyJ, TaK KaK Ha OpraHuM3Me 4ejioBeKka Haubosee OJIaronpusTHO CKa3bIBAECTCS BBI-
MOJIHEHHE paboThl B MONEpEMEHHOM padoueil mo3e — CUasi U CTosl.

11. Buemnee odopmienue paboynx MECT U MPOU3BOJCTBEHHBIX MOMEIICHUM
JOJI’KHO COOTBETCTBOBATH TPEOOBAHUSAM TEXHUYECKOM 3CTETUKHU.

OcHoBHBIE TpeOOBaHUs, KOTOPBHIM JOJHKHBI OTBEUATh O0OPYAOBaHUE U OCHACT-
Ka, cleayrolue: o0opylIoBaHHE, TEXHOJOTHMYecKass W OpraHU3allMOHHAs OCHACTKa
JOJIKHBI OBITh MPUCIIOCOOJIEHBI K aHTPONIOMETPUYECKUM U (PU3MOIOTHYECKUM JIaH-
HBIM 4YesioBeka. OHU JOJDKHBI IO BO3MOXHOCTH OO€CIeYUBATh BBIMIOJHEHUE ONepa-
Ui pabounM B yI0OHOM, TocsiraeMoi [Uisl pyK U HOT, pabouelt 30He, YTOObI ABUXe-
HUS PYK, HOT, TOJIOBBI M TYJIOBHILA ObUIN ISl HETO HAUMEHEE YTOMUTEIbHBI.

OcHacTka U TUTaHUPOBKa paboyero MecTa JOJKHBI ObITh TAKUMH, YTOOBI JeH-
cTBUS paboyero mpoxoawsiv B Haubosee panuoHanbHOU 30HE (puc. 9.1 u puc. 9.2).
PekoMeHyI0TCA cieayrolue pasMepbl MO0 BBHICOTE OPIrTEXOCHACTKH U pabovMX To-
BepxHOCTEH 0bopymoBaHus (Tadmn. 9.1).

Tabnuna 9.1
BbicoTa OprTeXoCHACTKU U pabo4KMX MOBEPXHOCTEN 000pyAOBaHUS

Poct uenoBeka, MM
[Tapamerpsr u pabouas mo3a v = v
HU3KHAN cpenHui BBICOKHU
BricoTta paboyero crosa mist OOBIYHON PabOTHI CUIA 700 725 750
BricoTa cTosa mist 0c060 TOYHOM pabOThI CTOSI 900 950 1000
Bricota paboueil moBepxHocTH it paboThl Ha ctankax u | 800 825 850
MaIlInHAX CUJIS
BricoTa paboueil moBepxHocTH [uist paboThl na crankax 1 | 1000 1050 1100
MaIIHHAX CTOS

500

300

1500

Puc. 9.1. BHemHue 30HbI HOpMaJIbHON M MAKCUMAJIBHOM JOCSATa€MOCTH
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Bepxuss
yaoOHast 100-
30Ha
000-
Bepxuss
MEHEe 800-
yaoOHast
30Ha
YV nobuas
30Ha 600-
400
200-
Hwoxnass
MEHEe 000-
yaoOHast
30Ha
00-
Huxusasa He
yaoOHast 00-
30Ha
00-
00-

Puc. 9.2. PaunoHanbpHbIE 30HBI TPY/Ja B BEPTUKAIBHON INIOCKOCTH

O6opynoBaHuEe JOKHO UMETh ONpEaeisieMble MpaBUJIaMH TEXHUKH Oe3orac-
HOCTH 3aIlIUTHBIC YCTPOMCTBA.

O6ocHOBaHKE ONTUMAJIBHOTO BapHUaHTa IJIAHUPOBKHU pabouero Mecra

OCHOBHBIMU YCIIOBHMSIMH, BIMSIIOIIUMH Ha OpPTaHU3aIMI0 pabovero Mecra, siB-
JSIOTCA

- OCHAIIIEHHOCTh pab04Yero MecTa BCEM HEOOXOAMMBIM JJISl BBIMTOJTHEHUS padoT
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(o6opynoBaHrEeM, UHCTPYMEHTOM, IMPHUCIOCOOJICHUSIMH, TOABEMHO-TPAHCTIOPTHBIMHU
CpeACTBAMHU, TEXHUUYECKOU IOKYMEHTAIEeH );

- IUTAaHUPOBKA paboyvero Mecra;

- pa3MmeleHue o0opyaoBaHus Ha paboyeM MecTe;

- MPUMEHSAEMOCTh TEXHOJOTUUECKOTO TpoIiecca Ha pabovyeM MecTe;

- opraHuszaius pabot Ha pabodyeM MecCTe;

- pallMOHAIM3aIMs METOJIOB M MPUEMOB TpyJa pabouuXx.

[Ipy u3ydeHnHn KakI0ro M3 MEPEUUCICHHBIX YCJIOBUM BBIABISAIOTCA KOHKPET-
HBIC TT0Ka3aTeInu aHaInu3a.

OcHallleHHOCTh pabouero Mecra OMNpeneNseTcsl KOJUYEeCTBEHHBIMU M Kade-
CTBEHHBIMH ITOKa3aTEISIMU.

KonuuecTBeHHas OllEHKAa OCHAIEHHOCTH Paboyero MecTa yCTaHaBJIMBACTCS
cpaBHEHHEM crenudukanuu o00pyI0BaHUs, IPUCITOCOOICHU U OCHACTKU pacyeT-
HOM M O TUIIOBOM TEXHOJIOTHUH.

KadecTBeHHas OlleHKa OCHAIIEHHOCTH pabouyero MecTa OINpeesseTcsl pacue-
TOM KO3 (PUIIMEeHTa OCHAIIIEHHOCTH, YPOBHS MEXaHU3aIMH, CTETICHU HCII0JIb30BaHUS
OCHOBHOTO TE€XHOJIOTHYECKOT0 000PYI0BaHMS, a TAaK)Ke Ka4eCTBOM 00OPYJAOBaHUS U
OCHACTKHU.

KoaddunmeHT ocHammeHHOCTH paboyero Mecta onpeneseTcs mno hopmyre:

Ti’l
Koo = T’ O.1)
op
rae T,, — TpPyA0EMKOCTh padoT, BHITIOJHIEMBIX Ha pab0vYeM MECTE C ITOMOIIBIO TPH-
CIIOCOOJICHUM, YeII.-4;
Typ — 0OMIas TPyAOEMKOCTh IPH PEMOHTE Ha JaHHOM paboyeM MeCTe, YeL.-4.
YpoBeHb MEXaHHU3AIUHU TPYa ONpeAeIsIeTcs 1o hopmyIe:

TV!
Ky ==100% , ©.2)

(&%)
rjae Ty~ BpeMsi BBITIOJTHEHUS pa0OT C MEXaHU3UPOBAHHBIMU CPEJCTBAMH B CMEHY, Y;
T,.\,— TIPOJIOIKUTENIFHOCTh pab0Yero BpeMeH! CMEHBI, Yac.

KauecTBeHHas olieHKa 000PY0BaHUS U OCHACTKU PabOUYEero Mecra yCTaHaBJIMBA-
€TCsI COOTBETCTBUEM €r0 COBPEMEHHBIM TPEOOBaHUSM, TOTPEOHOCTH B MOJICPHU3AITIH.

[InanupoBka pabouyero Mecra XapakTepu3yercs pazMenieHueM o0opyAoBaHus,
MIPUCIIOCOOJICHHH, MHCTPYMEHTA U IPYTHX MPEAMETOB Ha paboueM MecTe IO IUIoIIa-
A U B IPOCTPAHCTBE.

PanrionanpHas miaHupoBKa pabovyero MecTa Mmo3BOJISIET YCTPAHUTh IOTEPH pa-
0ouero BpeMEHH Ha JIMIIIHUE XOXKJICHUS U IBUKEHUS B mpoliecce padbotbl. OCHOBHBIC
TpeOOBaHUS K IJIAHUPOBKE pabOUEro MecTa 3aKJII0YaIOTCSl B COOIIOIEHUN ONTUMATb-
HON pabodeil 30HBI U B PAIMOHAIBLHOM Pa3MEIICHHH OOOpPYIAOBaHUS, OCHACTKH M
00BEKTOB PEMOHTA.

Pa3nuyaroT BHEIIHIOW M BHYTPEHHIOIO IJIAHUPOBKY pab0OYUX MECT.

[Tox BHenIHEH TIAHUPOBKOW MOHUMAIOT PallMOHAILHOE pa3MelleHue Ha pado-
YeM MECTE OCHOBHOT'O TEXHOJIOTUYECKOTO U BCTIOMOTATEIbHOTO 000PY/10BaHUS.

BHyTpeHnHsst miaHupoBka pabodero Mecra mpeanosiaraeT paluoHaIbHOE pas-
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MEIIEHUE TEXHOJIOTHYECKON OCHACTKU (M3MEPUTEIBHOTO U PEKYIIEro MHCTPYMEHTA
B MHCTPYMEHTAJbHBIX IIKadax U TyMOOYKax), MIPABUIHHOE PACIOJ0KEHHE 3aroTo-
BOK, JIeTaJIell U KOMIUIEKTYIOIIMX MaTepruajioB Ha pabodyeM MecTe.

[Ipu paccranoBke 000OpyqOBaHUsI Ha pabouyeM MecTe PyKOBOACTBYIOTCS yCTa-
HOBJICHHBIMHU Pa3Me€paMu PacCTOSTHUN MEX]y CTaHKaMH, CTaHKaMU U CTE€HaMH, KO-
JIOHHaMH. DTHU pa3Mepbl TapaHTUPYIOT YI0OCTBO BBHIMOJIHEHUSI pabOT Ha CTaHKax, J10-
CTaTOYHYIO CBOOOAY JBHXKEHUU pabOuMX U TPAHCHOPTHBIX CPENICTB, OCBEIIEHHOCTh
pabouero mecra. PacnonokeHne 0oOBEKTOB pEMOHTa, OCHACTKH, 00OpYyIOBaHHUs Ha
pabouyeM MecTe JOHKHO MCKII0YaTh JUIIHUE, HEPAIIMOHATIbHBIE XOXKICHUS U JIBUXKe-
Hus. Bce JOMKHO HaXOAMTHCS HA COOTBETCTBYIOIIEM MECTE COTJIACHO IMPOU3BOJ-
CTBEHHOTO MPOLIECCa IO PYKOI».

K opranmzanuu pabouyero Mecra OTHOCUTCSI 00€CIIEUeHUE BCEM HEOOXOMMbIM
¥ B MUHHUMaJIBHOM KOJMYECTBE, HO JOCTATOYHOM JUIsl OecriepeOOMHOTO BHITIOJHEHUS
3aJlaHUi; KKl IpeIMET JOJKEH UMETh CBOE MOCTOSIHHOE MECTO; BCE, UTO OepeT-
Csl IpaBOil PYKOM, pacroiaraercs mo mpaBylo CTOPOHY, a JIEBOM — MO JIEBYIO CTOPOHY
Ha pacctossHuM He Oosee 560...700 MM; peaMeThl, TPUMEHSIEMBbIE TTOCJIEI0BATEb-
HO, JOJDKHBI PacrioniaraTtbCs psiioM JJisl MCTIOJIB30BAHMS BO3BPATHBIX JABUKEHUHN PYK;
BCE MPEIMETHI IOJKHBI PACTIOIaraThCsl B 30HE MaKCUMAJIbHON JTOCSTaeMOCTH PYK pa-
00TaloIIero; pyku pabOTarOIIEro TOKHBI ObITH CBOOOHBI OT BBHIIOJIHEHUS MOJAEP-
YKUBAIOIINX OTEPALUH.

PanronanbHOCTh BHYTpPEHHEHN IJIAHUPOBKU pabOYero MecTa OIpeaeseTcs 30-
HOM JeATEeNbHOCTU pyK pabodero. Paznuyaror 30Hy MakCUMajdbHOW U ONTUMAILHOMN
J0CSITae€MOCTH.

30Ha MaKCUMaJIbHOU JAOCATa€MOCTH — 3TO YYaCTOK TPEXMETPOBOIO MPOCTpaH-
CTBa, OIPaHUYEHHBIN BOOOpakaeMOW ApYyrod B TOPU3OHTAIBHOW M BEPTUKAIbHOU
IJIOCKOCTAX, OYePUYMBAEMON KOHYMKAMH MaJIbLIEB MOJHOCTBHIO BBITAHYTON PYKH HpH
HaKJIOHe KopItyca He 6onee 30 %.

30Ha ONTUMAJILHOM JIOCSATAaEMOCTHU OMNPEIEISeTCs BpallleHUEM pyKH 0e3 Ha-
KJIOHa Kopmyca. Pa3zMepbl 30HbI 3aBUCAT OT paboueid mo3bl (CTOS WM CUJIS) U aHTPO-
MOJIOTMYECKUX JAHHBIX paboyvero.

[IprMeHsIeMOCTh TEXHOJIOTMYECKOT0 Mpollecca XapaKTepUu3yeTcs UCIO0JIb30Ba-
HUEM PabOYMMU CYHIECTBYIOUIMX TEXHOJIOTMYECKUX IMPOILIECCOB, MOKA3aTEISIMU KO-
TOPBIX SBIISIIOTCS CIAEAYIOIINE:

- PallMOHATBHOCTH BBIMIOJHEHUSI TEXHOJOTUYECKUX ONEPAIUil: OCIe10BaTEb-
HOCTb OTepalnii, MPUMEHEHHE PEKOMEHAYEeMOr0 MHCTPYMEHTA, MPUCIIOCOOJIECHUN U
IpPYroy OCHACTKH;

- COOJTIOZIeHNE TTPUITYCKOB sl 00paOOTKM BOCCTAHOBJICHHBIX UM OTPEMOHTH-
POBaHHBIX JI€TAJICH;

- cOOMIOICHNE TEXHOJOTUYECKUX PEXKHUMOB (3a30pbl, HATATH, CHJIa TOKA, MO/I-
00p MHCTPYMEHTA, CKOPOCTHU PE3aHusl, OXJIaXKIAIOIIeH KUKOCTH U APYTHE).

Opranuzanus paboT Ha paboyeM MecTe XapaKTepu3yeTcs IJIaHUPOBAHUEM U
y4eToM paldoT, METOJOM OpraHu3allii, YPOBHEM PaBHOMEPHOCTH MPOU3BOACTBA pa-
00T Ha paboyeM MecTax.

[InanupoBanue u yder pabOT XapaKTepU3yeTcsi TEM, UTO Ha KaXJIOM padodem
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MecTe JOJKHO OBITh 3aJaHue, COJEepiKalllee HAMMEHOBAaHHWE OOBEKTOB, MX KOJUYE-
CTBO, TPYJIOEMKOCTb, CTOMMOCTD (OILJIaTy) pabOT, CPOKHU BBHITIOJTHEHUSI.

Meton opranuzanuu padoT mperycMaTpUBaeT OLEHKY JeHCTBYIOLIEH (OpMBI
OpraHu3aluy peMoHTa 00beKTa 1Mo paboynum MectaM (MHIWBUYaJIbHOM, TOTOYHOHN U
npyroit). Ilpu 5ToM BBISBISIET PAllMOHATILHOCTD Pa3MELIEHUsI pab0YUX MECT C YUETOM
TOM WJIM MHOM (POPMBI OpraHU3alUd PEMOHTA.

YpoBeHb PaBHOMEPHOCTH pabOT Ha pabOUYMX MECTax XapaKTepHU3yeTcs KOJu-
YECTBOM BBINOJHSAEMBIX paboOT MO HENENsIM U JeKaJaM B T€UeHUE Mecsua. 3Hasl 3TU
MOKAa3aTelu, ONPEACNISIOT PUTMUYHOCTh pabOYUX MECT U MpeanpusaTus B menoM. [lo
BBISIBIEHHOMY KOA()(QUIIMEHTY PUTMUYHOCTH AHAIM3UPYIOT MPUYUHBI HEPABHOMED-
HOCTH BBIITYCKAa MPOAYKIIMM M pa3paldaThIBAlOT MEPONPUATHS, OOecreyrBarolue
PaBHOMEPHYIO pabOTy PEMOHTHOI'O MPEANPUSITHS.

Pannonanu3zanus METOIOB M IPUEMOB TPyZAa MO3BOJISIET CO34aTh YCIOBHS BbI-
COKOIPOU3BOUTEIBHOTO HUCIIOIB30BaHUs Pab0Yero BpeMeHH U COXpaHeHus: paboTo-
CIIOCOOHOCTH Ha MPOTSHKEHUU BCEro padouero AHs. B 0CHOBY panyioHanu3anuu npu-
€MOB IOJIOKEHBI CIAEAYIOUIME TPUHIINIIBI:

- COKpAIllEHHE KOJUYECTBA U MPOTSKEHHOCTH JIBH)KEHUI;

- O0CBOOOXJIeHHE paboyux OT PYYHOrO MOJbEMa U TMEpeMEelIeHHs, Mepe-
HOCKH, TIEPE/IBHIKEHUS TSXKECTEH.

I'maBHOM 3amayeil opraHu3anuu pabouyero Mecra sIBISETCS HauOoJee paruo-
HaJIbHOE PACIIOJIOKEHHUE Y3JI0B, JeTaliel, 0o0OpyloBaHUS, OCHACTKU, I'Py30MOAb-
€MHBIX U TPAHCIOPTHBIX CPEACTB C T€M, YTOOBI 00ECIIEUNTh MUHUMAJIbHbIE 3aTPATHI
TpyJa Ha BBINOJHEHHUE MPOCTEHIINX TPYAOBBIX TBUKEHUN: MEPEXOA0B, TOBOPOTOB,
HaruOaHuii, mpucegaHuii, NOTATUBAHUN, PUTITUBAHUMN pyK u T.1. M TeM He MeHee,
YTOOBI ClIeNIaTh OKOHYATENIbHbIE BHIBOABI O LIETIECO00PA3HOCTH TOTO WJIM UHOTO BapH-
aHTa opraHu3aluu pabovyero Mecra, HEOOXOJUMO YUYUTHIBATh BCE MPEUMYIIECTBA U
HEJIOCTaTKH, UMesl B BUJIY, YTO paboyue MecTa SBJISIOTCS OTIAEIbHBIMHU 3BEHBSIMHU
MIPOU3BOJICTBEHHBIX YYACTKOB U LIEXOB.

Pemenue 3amaun HaX0XI€HHS ONTUMAJILHOTO BapuaHTa OpraHu3alliy pabounux
MECT MOKET OBbITh 3HAYUTEIBHO YIPOIIEHO C MOMOIIbIO CHEIUATBHBIX CUCTEM
OQJIITLHOM OLIEHKM pa3fiuyHBIX BapHaHTOB (puc. 9.2). CylHOCTh METOAMKHU 3aKIII0ua-
€TCsl B TOM, 4TO JitoOoe pabouee MECTO CXeMAaTHYeCKH MOXKHO pa3/iesiuTh Ha psij 30H
B 3aBUCUMOCTH OT COCTaBa TPYJOBBIX JBMKEHUI, HEOOXOAUMBIX JIsSl MEpEMEIECHUs
MpeaMeTa TpyAa K MECTY €ro YCTaHOBKH, NepecTaHOBKU, 00paboTku. [Ipuyuem, HeoO-
XOJUMO YETKO pa3rpaHUuMBaTh paboune MecTa Ha CTaHOYHBIE, HA KOTOPBIX MPOIIECC
BBITIOJIHSAETCS HAa 00OOpYJIOBaHUU: TOKapHbIe, (pe3epHble, HUIMGOBaIbHbIC, HaIllla-
BOYHbIE, 1 HECTAHOYHbIE, HA KOTOPBIX MPOLECC BHIMOJIHAETCS C MOMOIIBI0 000pyI10-
BaHUSA: MOEYHBIE, pa300po-COOpPOUHBbIE, JEPEKTOBOUHBIE, CBAPOYHBIC, MEIHHIIKO-
KECTSHUIIKHE, PEMOHTA Y3JIOB U arperaTos M T.II.

[Ipumep ofHOM U3 TAaKUX CXEM, COCTABIEHHON MPUMEHUTENIbHO K CTAHOYHBIM
paboTam, mpuBeJeH Ha puc. 9.3.
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Puc. 9.3. Cxema 060CcHOBaHUSI ONTUMAIBHOTO BapHaHTA
Oopranu3anuy pabodero Mecra

[Ipu mocTpoeHUn JaHHOM CXeMbl MPUHATO, YTO pabouee MECTO B IJIaHE pas3je-
JIEHO Ha JIB€ OCHOBHBIE 30HBI: A, HAXOASIIYIOCS CHEepeard OT OCEBOM JIMHUH, MPOXO-
ISIIEH Yyepe3 MECTO PaclosiokeHus pabodero, U b, HaxoAUIyrocs c3aau 3TOW JIM-
Huu. Kaxxnas U3 OCHOBHBIX 30H pasjiesieHa Ha psij cekTopoB (1,2 u 3) B 3aBUCUMOCTH
OT pacIOJIO’KEHUS 10 OTHOILIEHUIO K paboueMy, a KaXKJblil CEKTOp, B CBOIO OUYEpE.lb,
pasfieneH KOHIEHTPUUYECKUMU OKPY>KHOCTSMH, ONMPENEISIOIMUMHA PACCTOSHUE MECTa
pacnoiokeHus IpeAMETOB TpyAa OT paboyero.

30HBI IETATCS TaKKe B 3aBUCUMOCTH OT PAcIOiIOXKEeHHs NpeAMeTa Tpy/a Mo Bbl-
cote (mpaBast 4acTh cxeMbl) Ha BepxHue (B) u nmxuue (H). Hudposas unaekcamus mno-
CTpOEHAa TaKMM OOpa3oM, YTO MEHBIIME 3HAUYEHUsI MHIEKCOB COOTBETCTBYIOT Oojee
ynoOHbIM 30HaM. KpoMe Toro, y4nThIBacTCs pacrosIo’KeHHe NpeaIMeTa Tpyaa IO OTHO-
IIEHUIO K pyKe pabodero, ¢ MOMOLIbI0 KOTOPOM OH ycraHaBiuBaercs. Eciau mpenmer
TpyJla pacroyIOKEH CO CTOPOHBI TOW PYyKH, C IOMOIIbIO KOTOPOH OH yCTaHaBIMBAETCS
(MM CHUKAETCS ), TO PACIIONOKEHHE MpeaMeTa TpyAa cuuTbiBaercs npsaMbiM (I1), a eciu
C MPOTUBOIIOJIOKHOM CTOPOHBI, TO PACIIONIOKEHUE cunTaeTcst 0opaTHbIM (O).

OueHuB BO BpEMEHHM 3aTpaThl TPyJa Ha BHINOJHEHUWE MaHUMYJALMMA, CBsA3aH-
HBIX C MpeAMETaMu TPYyJa U TEXHOJOTUYECKOM OCHACTKOM, B TOM 4acTh, B KOTOPOM
ATH MaHHUITYJISIIMU 3aBUCAT OT OpraHu3alnuu pabodyero Mecra, MOKHO CO3/1aTh CHC-
TeMy OaJUIbHOM OLEHKH OpraHu3aluu paboynx MecT.

ITpuBenenHas B Tabin. 9.2, OajuibHas cucTeMa OCHOBAaHA Ha IMPHUHIMIE 3KO-
HOMUM JABWXEeHUH. bajuibHas mikanza mocTpoeHa TakuM 00pa3oM, YTO C yMEHbIIIe-
HUEM 3aTpaT BPEMEHM Ha MaHUIYJISLIUU C NPEIMETOM TpyJa WU WHCTPYMEHTOM
quCcI0 OaIOB BO3PACTAET, T.€. OOJIbllIee 3HAaU€HNE OaNIbHOM OLIEHKH COOTBETCTBYET
Jdyd4lleld opraHu3anuy pabodyero Mecra, a MEHbLIEE — XyALLEH.
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[Tone3ysick nanHbIMH Tabm. 9.2, onpenensroT 6aTTbHYIO OIIEHKY pabodyero Me-
CTa, MCXOAS W3 PACIOJIOKCHHS Ha HEM MPEIMETOB TpyJda W TEXHOJOTHYECKOU
OCHACTKH.

Ecnu paboTel Ha pabodyeM MecTe BBIMOJIHSIOTCS Ha CTAHOYHOM O0OpYIOBaHUHU
(Ky3HEUYHBIC, CTAHOYHBIC, TOKApHBIC, PPE3EPHBIC U T.J.), TO YUCIIO OAIIIOB PACCUUTHI-
BalOT 110 hopmyIie
_ K, -by+ K, b,

K, +K, ’
rae K, — 94uciio npueMoB YCTaHOBKH U CHSATHSI JICTAJICH, BBIMOTHAEMBIX 32 CMCHY;

K, — 4rcII0 mpreMoB, CBS3aHHBIX C MOJIb30BAaHUEM UHCTPYMEHTAMH 32 CMEHY;

b,, b, — OamnpHas OIEHKA PACIOIOKECHHUS CTAHOYHOTO OOOPYIOBaHUS W WH-
CTpyMEHTa Ha paboueM MecCTe.

Ecau paGoThl BBIMOJHSIOTCS ¢ MOMOIIBI0 000pynoBanus (pa3bopka, cOopka,
OKpacka, nedeKrarus 1 T.1.), TO YUCJIO0 0aUIOB pacCUMTHIBAIOT 110 hopmyIie

b (9.3)

I’lBl +52 i53

b= (9.4)

1
2(n+1) ’
IJIe N — YKUCJIO CIMHMUII (JIeTajei ), 3aIcHCTBOBAHHBIX MPU BBIMTOJTHECHUH JITAHHBIX OTIC-
panuii, He cuntasi 6a30BOM;

b, — OannpHas oreHka pacrnojiokeHusi Ha paboueM MecTe 0a30BOro o0ObeKTa
JI€TaJIN NP BBIMOJIHEHUU onepauuii (COOpku, pa300pkn);

b, — GannbpHas olleHKa pacnoyioKeHus: 6a30BOro 00bEKTa (1eTaau) A0 BHIIOJ-
HEeHUs ornepaiuii (COopku, pazdopkn);

b; — OGamipHAs OIEHKA PacIoIOKEeHHS Ha pab0ovYeM MECTE OCTaIbHBIX 00bEKTOB
(merasieit), KOTOpBIC TOKHBI OBITH YCTAHOBJICHBI HA 0A30BBIM OOBEKT (IETalb).

Tabnuua 9.2
Yucio 6amIoB, XapaKTEPHU3YIONIUX Pa3MEICHHE 3aTOTOBOK,
JIeTaJIC U MTHCTPYMEHTOB Ha pabo4yeM MecTe

Pacnonoxenue
. Pacnonoxenre MHCTpyMEHTOB
3arOTOBOK, JeTaliei
2 Eﬁ B BBLABHIKHBIX B BBLABHIKHBIX
%’ % Tpsmoe SIIUKaX WM Ha SIIAKax 0e3 Ha monke
” 5 OTKPBITBIX MOJIKAX JIOJKEMEHTOB HaBaJIOM
g 5 B JIO’)KEMEHTAX B OJIUH PSJL
R Q% 30Ha 10 BBICOTE
1 [ 2 | 3 1 [ 23] 1] 2]3]]1]2]3
Banner
1 2 3 4 5 6 7 8 9 10 11 12 13 14
0,5 25 23 21 25 23 21 20 18 16 15 13 11
1 22 20 18 22 20 18 17 15 13 12 10 8
A 2 19 17 15 19 17 15 14 12 10 9 7 5
: 3 16 14 12 | 16 | 14 | 12 | 11 9 7 6 4 2
4 13 11 9 13 11 9 8 6 4 3 1 0
5 10 8 6 10 8 6 5 3 1 0 0 0
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Oxkonuanue Ta0i1. 9.2

1 2 3 4 5 6 7 8 9 10 11 12 13 14
A 0.5 25 23 21 25 23 21 20 18 16 15 13 11
1 24 22 20 24 22 20 19 17 15 14 13 10

Az 0,5 25 23 21 25 23 21 20 18 16 15 13 11
0,5 24 22 20 24 22 20 19 17 15 14 12 10

| 21 19 17 21 19 17 16 14 12 11 9 7

B, 2 18 16 14 18 16 14 13 11 9 8 6 4
3 15 13 11 15 13 11 10 8 6 5 3 1

4 12 10 8 12 10 8 7 5 3 2 0 0

5 9 7 5 9 7 4 2 0 0 0 0

0,5 22 20 18 22 20 18 17 15 13 12 10 8

1 19 17 15 19 17 15 14 12 10 9 7 5

B, 2 16 14 12 16 14 12 11 9 7 6 4 2
3 13 11 9 13 11 8 6 4 3 | 0

4 10 8 6 10 8 6 5 3 1 0 0 0

5 7 5 3 7 5 3 2 0 0 0 0 0

0,5 20 18 16 20 18 16 15 13 11 10 8 6

| 17 15 13 17 15 13 12 10 8 7 5 3

B, 2 14 12 10 14 12 10 9 7 5 4 2 0
3 11 9 7 11 9 7 6 4 2 1 0 0

4 8 6 4 8 6 4 3 1 0 0 0 0

5 5 3 1 5 3 1 0 0 0 0 0 0

OO6mue 3aTparbl paboOyYero BpEMEHHM, CBSI3aHHBIE C OpraHu3anuedl padbouymx
MECT, PACCUUTHIBAIOTCA 110 (hopMyIIe

o _K.(25-B,)+K,(25-5,)
100 ’ 9.5)

OnTumanbHBIA BapuaHT OpraHu3ali pabovyero Mecta COOTBETCTBYET OpraHu-
3alMu paboyero Mecrta COOTBETCTBYET OONBIIOMY YHMCIY OaJIJIOB M MEHBIIUM 3aTpa-
TaM pabouyero BpEMEHHU 3a CMEHY WJIU I10CJIE BBIMOIHEHHS paboT Ha OJJHOM OOBEKTE B
pe3yabpTaTe palMOHAIN3aUU paboUuero MeCTa ONpEEIIsIoT 110 popMmyJie

2=001(F, -5 ),

rne b, — 6amibHas olleHKa OpraHu3alny padbouero MecTa 10 parioHaIN3aIig;
b, — GannmpHas olleHKa OpraHU3aIuy padoyero MecTa Mmocie paruoHaIH3aIHH.

JIJIs yCIIOBHI PEMOHTHBIX MPEANPHUITHA W3ydEeHUE METOJIOB M IPUEMOB Tpya
HEOOXOJIMMO TPOBOJUTH IPH BBIIIOJHCHHH Pa300pO-COOPOYHBIX pabdOT, KaK HawW-
0oJiee TPyI0EMKHUX.

[Ipr 3TOM BBIABISIOT: TOCIIEIOBATEIILHOCTDh BBITIOJHEHUS OIEpaIuii; pacro-
JIO’)KGHWE WHCTPYMEHTa W TPHUCIIOCOOJCHUH W TMOPSAOK IOh30BAaHUS WMH, MECTO
YKJIQJKU CHATBHIX JIeTalied W Y3JIOB MpU pa300pKe MaIIMH (arperara); MecTo pacro-
JIOXKEHUS y3JIOB | JIeTajel, oIeKalIinX YCTaHOBKE IpHU COOpKe; CIIOCOOBI MOabeMa
TPAHCTIOPTUPOBKHU U OITYCKaHUS y3JIOB, arperaToB U MaIllvH.

[Ipy WM3ydeHUH TPYAOBBIX MPUEMOB Pa300pPO-COOPOUYHBIX PAOOT BBICHSIIOT
CJICTYIOIIHE BOTIPOCHI:

(9.6)
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- KaKue JIMITHAE TBUKCHHSI BBITIOJIHSAET pabounii B Tiporiecce paboThl;

- BCE JIM JIBIDKEHUSI paboYero BBHIMOJIHIIOTCS B ONMTUMAJIbHOW 30HE M KaKHE U3
HUX BBIXOJIST 32 €€ MPEIeTIbL;

- HEeT JIU HEXEJaTeIbHBIX HAKJIIOHOB, IIOBOPOTOB, IPUCEIAHUIN U IPYTUX YTOMHU-
TENBHBIX JBUKCHHUN pabodero;

- KAaKUe€ UMEIOTCS BO3MOXHOCTH JUISI OCBOOOXACHHUS PYyK pabodero oT mojauep-
KaHWS JIeTaJIel, IPUCIIOCOOICHNI U HHCTPYMEHTA.

PaGouee mMecTo HE MOXXET MpaBWIBHO (DYHKIIMOHUPOBATH 0€3 COOTBETCTBYIO-
niero o0cmykuBanus. O0cykuBaHue pabovyero MecTa 3aKJII04aeTcs B CIAEAYIOIIEM:

-3a0JIarOBpeMEHHO CHa0XaTh pabOuYMX MHCTPYMEHTOM, MPUCTIOCOOJIECHUSIMH,
TEXHUYECKOU JOKYMEHTAIUEN;

- CBOEBPEMEHHO JOCTaBIIATh Ha pabouee MeCTo JieTajel, y3JI0B, arperaTos;

- CBOEBPEMEHHO OTBO3UTH OOBEKTHI PEMOHTA C OJHHUX pabOYMX MECT Ha TOcIe-
IYIOIHE;

- CTICINTH 32 UCIPABHOCTHIO 000pPYAOBaHUS, CBOCBPEMEHHO MPOBOIUTH PEMOHT
U TIPOBEPKY HA TOYHOCTH;

- KOHTPOJIMPOBATh KAY€CTBO PEMOHTHPYEMBIX Y3JIOB, arperaToB, MalllHH;

- CTICIUTH 32 YUCTOTOUW U MOPSIKOM pabOUUX MECT, yOUpaTh OTXObI (CTPYKKH,
o0Ope3ku, OpakoBaHHBIC JIETAJIN ), OCBOOOIUBIITYIOCS Tapy.

CocTosiHMEe TIepeYHCICHHBIX BOIPOCOB OpPTaHM3AIMH U OOCTYyXHBaHUS pabo-
YUX MECT M3Y4aloTcs 1Mo JaHHBIM ¢oTorpaduu padodero aus. [1o 3TUM TaHHBIM BBI-
SBIISIFOT BpEMSI ITPOCTOEB pabounX v 000PYIOBaHUS 0 MPUYMHAM OpTaHU3AIMOHHBIX
TEXHUYECKUX HETIOJIAJJOK ¥ MPUHUMAIOT COOTBETCTBYIOIINE MEPHI.
[TpuMepsl ONTHMATBFHOTO BapuUaHTa OpraHU3alMK pabOyYero MecTa ra3ocBap-

IIMKa U TOKaps IpeacTaBieHsl Ha puc. 9.4 u 9.5.

2 3 1
- Mecmo padoyezo
7 \ - npoe3d

8 9 > - Hanpabnetue
——
2py3onomoka

5

‘o

.

Puc. 9.4. Cxema miaHMpOBKHM pabovyero MecTa ra3oCcBapuinuKa;
| — reHepaTop aleTUICHOBBIN; 2 — CTOJIMK MPUEMHBIN; 3 — CTOJI JJIs1 Fa30CBa-
pPOUHBIX paboT; 4 — cToiKa /it 0AJIIOHOB C KUCIOPOJAOM U allETUICHOM (TEJIEXKKA);
5 — cTesutax MmepeIBKHOM IS ieTalei; 6 — SuK s 1ecka; 7— TyMOo4Ka
IUISl UHCTPYMEHTA; 8 — CTYJ; 9 — MoacTaBKa-pemeTKa.
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Puc. 9.5. Cxema mnaHupoBKH pabodyero Mecta Tokaps
1 — TOKapHO-BUHTOPE3HBIN CTAHOK; 2 — TyMOOYKa /I UHCTPYMEHTA,
3 — cremnax A neranei; 4 — mojcTaBKa-penieTka.

TpebGoBaHusi K CAHUTAPHO-TUTHEHUYECKUM M TICUXO(U3UOJOTUYECKUM YCIIO-
BUSM TpyJia

[Ipouecc Tpyaa compoBoxaaercs (U3HOIOTUYECKUMU MPOLECCAMU, U3MEHS-
IOLMMUCS TP TIEPEX0Jie OT COCTOSIHUS MOKOs A0 Mpoliecca Tpyaa. M3yueHue uzme-
HeHUs1 (PU3MOJOTUYECKHUX MPOLECCOB MO3BOMISIET cPOPMUPOBATH TPEOOBAHUS K Opra-
HU3ALMKM TIpolecca Tpynaa, 00eCrneYuTh HE TOJBKO BBICOKYIO MPOU3BOIUTEIBHOCTD
TpyJa, HO U HOPMaJIbHOE MPOTEKAHUE BCEX KU3HEHHBIX (YHKIMIA B OpraHu3Me. 3Ha-
YUTEJIbHOE BIMSHUE HA MPOTeKaHUE (PU3HOJOTUYECKUX MPOLECCOB U HAa MPOU3BOIH-
TEJIBHOCTh TPYyJa OKa3bIBACT BHEIIHSIS Cpella. XapaKTepUCTHKA BHEUIHEH Cpelibl, B
KOTOpPOM MPOTEKAET MPOU3BOAUTEIBHBIN MPOLECC, MOKET OBITh MPECTaBICHA B BUJIE
MoKasaresieil: OCHAIEHHOCTH, BJIAXXHOCTH, TEMIIEpaTyphl, 3ara3oBaHHOCTH, 3allbl-
JIEHHOCTH, LITyMa, BUOpaIuil u ApyTue.

3HauuTEIBbHOE BO3JCHCTBHE HA PabOTOCIIOCOOHOCTh M MPOU3BOAMUTEIBHOCTH
TpyJda paOOTaloUMX OKa3bIBAIOT CAaHUTAPHO-TUTHMEHHYECKHe yciaoBus Tpyaa. CaHu-
TapHble HOPMbI IPOEKTUPOBAHUS MIPOMBIIIICHHBIX MPEANPUATUN B 3aBUCUMOCTH, OT
XapakTepa BBINOJHAEMOW PabOThl, BPEMEHU TOJa PErIAMEHTHPYIOT TeMIepaTypy,
BJIQXKHOCTb U CKOPOCTb JBHXKEHHUS BO3]lyXa, 3albLJICHHOCTh U 3ara30BaHHOCTH BO3-
TYIIHOW CPeJibl, OCBEIIEHHOCTh pabodero mecra (o01as 1 KOMOMHUPOBAHHAS), IITyM
U BUOpaIuIo.

OcBelleHHOCTh MOMENICHUH U pabovYuX MECT SIBISIETCS OJJHUM M3 Ba)KHBIX (hak-
TOPOB, BIMAIOIIMX HA MPOU3BOJUTEILHOCT TPY/Ia U HA KAUECTBO BBIMOIHAEMBIX paboT.

Xopormiasi OCBEIIEHHOCTh pabOuYUX MECT JOCTHIaeTcs Kak €CTECTBEHHBIM, TaK
U UCKYCCTBEHHBIM MCTOYHMKOM CBeTa. EcTecTBEeHHasi OCBEIIEHHOCTb SIBISETCS IS
yesioBeKka Hanbosiee OnaronpusitTHoil. [loaToMy creyer MakCHUManbHO MCTIOIB30BATh
€CTECTBEHHOE OCBEIIeHHe oMelieHui. JJig 3Toro Heo6X0MMO COIepkKaTh B YUCTO-
T€ OKHA, pa3MeniaTh pabouyue MecTa MO BO3MOXHOCTH y OKOH, HE 3aropa)kuBaTh
€CTECTBEHHOT'O CBETa CTEJUIaXaMu, MKadhaMu U IPYTUMU IPEeIMETaAMH.

EcTtecTBeHHOE OCBELIEHUE UMEET OTPAHUYECHHOE MPUMEHEHUE U Ha MPEIIpHsi-
TUSX IIMPOKO UCIOJIB3YIOT UCKYCCTBEHHOE OcBelleHue. MckyccTBeHHoe ocBerieHune
MOXXET ObITh MECTHBIM (pabouero mMecrta) U OOIIMM U oOecreurBaTh PaBHOMEPHBIH
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pacceuBarOIUi CBET, a CHJIa OCBEIICHHS JOJDKHA OBITh ITOCTOSHHOW M YIOBJIETBO-
PATHh HOpMATHUBaM.

HopMbl ecTecTBEHHOI OCBEIIEHHOCTH XapaKTepU3yIOTcs KodhpuimeHTom
ocBelleHHOCTH. [Ipu mpoeKTUpOBaHUH BEPXHETO0 U OOKOBOI'O OCBEIICHHS YCTaHABIIN-

e
BAaIOT CpeJiHee 3HaueHne KordduirenTa ocBemeHHoCcTH P, a Mpu NPOEKTUPOBAHUU
TOJIbKO OOKOBOI'O OCBEILIEHHsS] OEpyT MUHUMAJIbHOE 3HAUYE€HHE 3TOro KO3 (dUlIMEeHTa

e e,
Mun B TOYKaX, HauOoJiee YyNaJICHHBIX OT OKOH. 3HaueHue kodpduimeHToB ¥,
e o

MUH yCTAHOBJICHBI HOPMaMH €CTECTBEHHOTO OCBEIIICHUSI B 3aBUCUMOCTH OT YCIIOBUIA
paboThl. [I71 PEMOHTHBIX MNPEANPUATHH MPUMEpPHbIE 3HaueHUs Kod(PPUIIMEHTOB
OCBEIIIEHHOCTH NIPUBEEHBI B Ta01. 9.3.

Tabnuma 9.3
3HadyeHus: K0d(PGUIMEHTOB OCBEIEHHOCTH
Koaddunuent ecrectBeHHOM 0cBe-
Bupl BeIMOHSIEMBIX pabOT MO TOYHO- [IEHHOCTH CaetoBoii K03 hu-
CTH HEHT
ecp emuu !

Oco060 ToyHBIE PAOOTHI 10...11 3,5 -
PaboThI BRICOKOM TOYHOCTH 7...8 2 0,18...0,22
Tounble 1 TOHKHE PAOOTHI 5...6 1,5...2 0,16...0,18
PaboTnl Manoii TOUHOCTH 3...4 1,0...1,2 0,14...0,16
I'pyOsie paboThI 2...3 0,5...0,6 0,12...0,14
[Tpoxoapl, MPOEKTHI, KOPHAOPHI 1,0...1,5 0,25...0,30 0,08...0,12

OnTumanbHasi OCBEIIEHHOCTh, OOecrneuuBaroniasi BBICOKYIO IPOU3BOJUTEIb-
HOCTh TPyJa M HaMMEHBUIEIO yTOMIIAEMOCTh, paBHa 1000 JIK HE 3aBUCHMOCTH OT
TOYHOCTH BBINONHSAEMBIX paboT. [Ipy KOMOMHUPOBAHHOM OCBELIEHUHU Ha JOJI0 00-
1IEr0 OCBEUICHMS JOJKHO NpUXxoAauThes HEe MeHee 10 % Hopmbl ocBeleHHoCcTH. Jlo-
75 001Ie OCBENIEHHOCTH AOMKHA ObITh He MeHee 30 JK NP KCIOJIb30BAHUU JIaM
HakanuBaHus v He MeHee 100 JK — npu JTIOMUHECIIEHTHOM OCBEIICHHH.

HopMbl OCBEIIEHHOCTH UMEIOT pa3Hbl€ YHCIIOBBIE 3HAYEHUU B MOJpa3/ieJICHU-
X MpeanpusaTuil. B Mpon3BOJCTBEHHBIX MOMELIEHUAX MACTEPCKONU OCBEIICHHE KOM-
ounupoBanHoe U oHO cooTBeTcTBYeT CII 52.13330.2016. OcBemeHHOCTh pabouux
IIOBEPXHOCTEH, JIK:

- CnyxeOHble ToMelieHus (KabuHeThl U pabourie KOMHAThI) 300
- IIpou3BoACTBEHHBIE YUACTKHU:

yOopka u Moiika aBTomoOusnein 150
TEXHUYECKOE 00CITyKMBAaHUE U PEMOHT aBTOMOOMIIEH 150
eXeTHEBHOE 00CITy)KHBaHUE aBTOMOOUIIEH 75
PEMOHT arperatoB, TOIUIMBHOM ammapaTyphl, 3J€KTPOOOOPYy10BaHUS 300
KY3HEYHBbII, MEJHULIKUHI, CTOJIIPHO-KY30BHOM 200

BnaxxHocTh 1 TEMIIepaTypa XapakTepU3yIOT MUKPOKJIMMAT MIPOU3BOICTBEHHBIX
U JIpyrux nomenieHnil. Pexomenayemble moka3arend MUKPOKJIMMATa JJIsi HOpMailb-
Horo Tpyaa: Ttemmeparypa 17...23 °C, BnaxHocth 30...60 %. Opnako mnpo-
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M3BOJICTBEHHBIN MPOIECC MOXKET MPOTEKaTh B MHBIX YCJIOBHUSX, IMPH ITOM OYyIyT
CKJIQJIbIBAThCSI MEHEE OJarompUsITHBIC YCIOBUS TpyAa. YIJIydIIEeHUE MHUKPOKIMMATa
JIOCTUTAETCSl COBEPIICHCTBOBAHUEM IPUTOUYHO-BBITSHKHOW BEHTWISIIIMU, dKpaHU3a-
M€ MCTOYHHUKOB TEIUIOBOI'O M3Iy4YCHHSs, yTeIJIeHHueM TomernieHuid. OToIieHne u
BEHTUJISILIUS POM3BOJICTBEHHBIX oMenieHuii coorBercTByeT CIT 60.13330.2012.

[Tpou3BoICTBEHHBIE TOMEIICHHS MPEANPUATUN TEXHUYECKOTO0 CEpPBUCA JTOIK-
HbI OBITh 00OPY/I0BaHbI BEHTUJISILIUEH U OTOIUICHHEM, 00CCIIEYUBAIOIIIMMU COCTOSTHUE
BO3JIYIITHOM Cpeibl M TeMIlepaTypy Bo3AyXa B COOTBETCTBUM C TpeboBaHusmu CII
60.13330.2012, TOCT 12.4.021-75 u TTOCT 12.1.005-88. B momenieHusAX JTOIKHBI
OBITH MPETYCMOTPEHBI 00IIEOOMEHHAsI MPUTOYHO-BBITSKHAS BEHTWIALMS U OTOILIE-
HUE B OOBIYHOM HCIIOJHEHUH, a TeMIepaTypa, OTHOCUTEIbHAsl BJIAXKHOCTh U CKO-
POCTh BO3/ayXa B paboueil 30HE, KOHIIEHTPAIUS BPEIHBIX BELIECTB B BO3JyXe pado-
4ell 30HBbI HE JOJIKHBI MPEBBIIATh MPEACIbHO JOMYCTUMBIX BEJIWYWH, YCTAaHOBJICH-
He1Xx I'OCT 12.1.005-88.

3ara3oBaHHOCTh M 3aMbUICHHOCTh BO3JyXa Ha PEMOHTHO-O0CIYKHUBAIOIIUX
MPEANPUATUAX TPOUCXOIUT B PE3ybTaTe MPOHUKHOBEHUS OTPAOOTaHHBIX T'a30B U3
BBIXJIOITHBIX TPYO JBUTATENCH MpH UX OOKATKE M UCTBITAHUSX, a TAKKE MPU BHITIOJ-
HEHUM CBAapOYHBIX, HAIUJIABOYHBIX, KY3HEUHBIX, TEPMHUECKUX, TaJIbBAHHUYECKUX H
JIpYrux paboT, COMPOBOXKIAIOIINXCS BbIJICICHUEM T'a30B.

VYpoBeHb 3ara30BaHHOCTU OIPEACIISAETCS HAIUYMEM B OKPYIKAIOIIEM BO3IyXe
okucu yriepoaa — CO. OTpaBieHue yrapHbIM ra3oM MPOUCXOAUT MOCTETIEHHO: BO3-
HUKAeT ToJI0BHas 00k, MosBIIsIETCS Toj0BOKpy)eHue. Konnenrpanus CO B mpene-
nax 10 0,01 mr/n orpaHn4MBaeT 30HY OJAronpUsATHBIX YCIOBUHM Tpyna. YpOBEHb YH-
CTOTBI OKPY>KaIOIIEH CpeJibl ONPEACISIETCS Tak)Ke HATMYMEM B BO3AyXe MbLUIA METal-
J1a, TTIOYBEHHOM, JPEBECHOM, B3BEIICHHBIX YaCTHUIl KPACOK, CIUPTOB, OCH3MHA U JAPY-
TUX PAaCTBOPUTEIIEH.

braronpusTHBEIM YCIOBUSM TpyJa COOTBETCTBYIOT 3HAYCHHUS TOKa3aTese,
pUBEACHHBIX B Ta0I. 9.4u 9.5.

Tabmuma 9.4
OnTuMalibHbIE 3HAYEHHUS MTapaMeTPOB MUKPOKJIMMATa
MOMEIEHUM MPEINPUIATHN TEXHUYECKOT'0 CepBHCa

XOJIOOHBI W Tepe- .
[Tapametpsl 9 Tennelil nepuox roga

XOJTHOM MepHoJ roaa
Temmeparypa Bo3ayxa, 'C 17...19 20...23
OrtHocHTENbHAS BIIAXKHOCTD, %0 60...30 60...30
CKOpOCTh IBMKEHUS BO3IyXa, M/C He 6oiee 0,3 0,2...0,5

Tabnuua 9.5
OnTuMalibHBIC U IOMTYCTUMBIE 3HAYCHUS BPEIHBIX (PaKTOPOB

HaumenoBanue gaxtopos Enununna OnTumanbHbIe Jlonyckaemble
ConeprxaHue B BO3IyXe:
el (10 70 % Si0,) /e 0,3 He 06onee 0,72
yIaeBoA0poia 200 300
OKHCH yriepoja 10 20
Hlym b He 6o1ee 50 75—85
BuOpauust npu yacrore 30—50 'y |ammi./mMm 0,001 0,009

54




st 60pbOBI € 3arpsi3HEHHOCTHIO BO3JYyXa MPUMEHSIOTCS CIEAYyIOIIHe Mepo-
NPUATHS: yAaJIEHUE BPEIHbIX BEIIECTB U MbUIM C MOMOIIbIO (00111el 1 MECTHON) BEH-
TUWISIUU; YCTPOMCTBO CMEUMUATBbHON BBITSKHOW BEHTUJISILIUA OT MECT 0Opa3OBaHMS
ra3oB, apOB U MbUIN; U30JIALMS TOMEIICHUH, B KOTOPBIX BBIMOJIHSAIOTCS MPOLIECCHI C
BbIJICJICHUEM Ta30B, MbUIM; IPUMEHEHHEe MOKpOro nuiMdoBanus; odecreyeHue padbo-
YUX CIELOACKI0H, pecnupaTopaMu, OYKaMHu.

lym u BUOpay Ha PeMOHTHO-OOCTYKUBAIOIIMUX MPEANPUATHIX UMEIOT Me-
CTO MPH KCIMOIB30BAHUU AJIEKTPUUECKUX U MHEBMATUYECKUX TAKOBEPTOB, AJIEKTPHU-
YeCKUX Apesiel, BUOpaTOpoOB, KY3HEUHBIX MOJIOTOB U JIpyrux. CucreMarnyeckoe BO3-
JeNCTBUE ITyMa U BUOpAIMil IPUBOJUT K CHUXKEHUIO TIPOU3BOJIUTEILHOCTH TpyAa A0
60% u Bo3pactanuio 3aboneBaemMoctu. [IpeaenbHO AOMYCTUMBIE BEIMYUHBI IIyMa U
BUOpAIMil 3aBUCAT OT YaCTOTHI U AMIUIUTYAbl KOJIEOAHUM, CTETIEHH HETPEPBHIBHOCTH.

VYcTpaHneHre BpeIHOro LIyma JOCTUraeTcsi 3BYKOM3OJIALMEN arperatros, CO-
3/AI0IIUX IIYM, a YMEHbIIIEHHE BUOpALMil TOCTUTAETCS] TPUMEHEHUEM aMOpPTHU3aTO-
POB U pa3IMYHBIX TACUTENICH MyJIbCALIH.

Jlis BbIciiero kom¢opra CO3/aroTcs CIEAYIOLUIUE YCIOBUS: TEMIIEpaTypa BO3-
nyxa 18 °C, orcyTcTBHE BUOpAalMM U TEIIOBBIX M3JIYyYEHUH, 3ara30BaHHOCTU yrap-
HBIM Ta30M, MOKPACOYHBIMU a’pO30JsIMU, OOBIYHOM MBUIM U MBUIA C COAEpP>KaHUEM
JIBYOKHCH KPEMHUS, HOPMaJIbHAsI OCBEIIEHHOCTh, OJIaronpusaTHas 00CTaHOBKA B IO-
MEILIEHUU: pallMOHAlbHAs OKpacka IMOMEUIEHUS M 00O0pyIOBaHUs, YHUCTOTA, IPO-
JyMaHHasl pacCTaHOBKa 000pyA0BaHUs U MeOenu.

Hayunast opranuzanus Tpya He TOJBKO M3y4daeT yCIOBUS, MPU KOTOPBIX AOJI-
KEH MPOTEeKaTh TPYIOBOM MPOIECC, HO U OOECNEeYMBAaET MEphl MO OXpaHe Tpyha.
Texuuueckue mepbl, oOecreunBaronre 6€30MacHOCTh TPY/ia, BKIOYAIOT B ce0s co-
3/laHie OTPaXICHUM, 3aHYJICHHE, 3a3€MJICHUE, UCIOIb30BaHNE UCIIPABHBIX MAIIUH U
o0opyaoBaHusi, IPUOOPOB U UHCTPYMEHTOB.

Hayunast opranuzanusi Tpy/Ja HEpa3pbIBHO CBsI3aHA C TEXHUYECKOU ACTETUKOMH,
B €€ 3aJjauy BXOAMUT 3CTETHUECKoe O(OpMIIEeHHE Cpelibl, B KOTOPOW MPOTEKAET IMpo-
1ece Tpyaa.

[{BeToBOI1 KOM(DOPT AOCTUraeTCs, KOrja UCIOIb3YIOTCS MaJOHACKIIICHHbIE 11BE-
Ta: JKEJITO-3€JICHBIE, JKEIIThIE, 3€JIEHbIE, ronyobie. Hanpumep, B pa300poyHO-cOOpOUHOM
Y MOTOPHO-PEMOHTHOM ILIEX€ JOJDKHBI IIpeo0J1aiaTh TEIIble [[BETa OKPAaCKU CTEH (CBET-
JI0->KEJThIH, CBETJIO-OPaHKEBbII), HA Y4acTKe ropsiueil OOKaTKU JIBUTATENEH 1eN1eco00-
pa3HO UCMOJIB30BAThH XOJIOIHBIE 1IBETA (TOIyOOH, CHHUM U CephIii).

Oxpacka opraHoB yIpaBJI€HUS MAalllUH, CTAHKOB PEMOHTHO-TEXHOJIOTMYECKOTO
000pyAOBaHUs JOJKHA COYETaTh B cebe TpeOOBaHUs MPOU3BOJICTBEHHON 3CTETUKHU U
TEXHUKU 0€30MaCHOCTH.

[upokoe pacnpocTpaHeHUE MOJTYYUIU 1[BETA, IPUBJICKAIOIINE BHUMAHUE Ye-
JIOBEKa: KpacHbI, OpaHKeBbIH, )KeJTbIi. Bce KHOMKM «CTOM» CTaHKOB U 000pyAOBa-
HUSL OKPAIIUBAIOTCS B KPACHBIH, «ITYCK» — 3€JICHbIN, IEPEUEePKUBAIOTCS KPACHON Yep-
TOM 3aIpeleHHble TPUEMbI PAOOTHI.

[Ipu okpacke OTAENbHBIX YacTell CTAHKOB BBIAEISAIOT LIBETOBOM OKPACKOM
MyJbTHl YNpPaBIEHUs 30HbI, HA KOTOPBIX HaOmroAaroTcs oOpabaThiBaecMmasi JeTalb U
OCTaJIbHbIE YaCTH CTaHKA.
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Yaiie Kopnyc CTaHKOB OKpAIIMBAIOT B CBETJI0-3eJIeHbIN 1BeT. [lanenu ympas-
JICHUS! OKPAIIMBAIOT HECKOJIBKO UHBIM TOHOM, HAallpUMEp, CBETIO-CEPhIM, a pblYaru u
OpraHbl YINpaBJi€HUS B SPKO-KEIThble U OpaHk eBble 1BeTa. KpacHbIM IIBETOM BbI-
JENSIIOT TPYyOOIPOBOJIbI Mapa, 3€J€HBIM MUTHEBYIO U TEXHUYECKyl Boay. CHHUM
KHUCIIOPOAHBIE OaNIOHBI, TPYOONPOBOABI CO CHKATHIM BO3YXOM, JKEJITHIM — rOpIOYne
ra3bl, KOpUYHEBBIM — FOPIOYNE KUIAKOCTH.

Oxpacka cTeH U 000pyJOBaHMs JOJDKHBI HE OTBJIEKaThb OT TPyZa, a CIOCO0-
CTBOBATh CO3JIaHUIO O€30MacHON 00CTaHOBKU U KOM(OpTa Ha MPEaTPUITHH.

PekoMeH1yeMble LIBETOBBIE OTIEIKU CIIY>KEOHBIX M MPOU3BOJCTBEHHBIX MTOME-
menuit (CH 181-70) npuBenens! B Tabauie 9.6.

Tabnuia 9.6
L[BeTOBBIE OTIEIKN CIYKEOHBIX U IPOU3BOJICTBCHHBIX TTOMCIIICHUMA

DnemMeHTHl noMmelleHni (00beKTHl 1Be- PexomMeHayeMblii 1[BET MpU PacloIOKEHNH OKOHHBIX Mpoe-

TOBOM OTAEIIKHU) MOB
1 2 3
Ha CeBep Ha FOT
[ToTosok benprit CaeTiio-romy6oit
CteHbl:

CITyK€OHBIC TIOMEIECHUS CBeT10-0€KEeBBII CanaTHbIi,

"

KJIACCHBIE KOMHATBI Caetso-rosyooii

HpOI/ISBOI[CTBCHHBIG TIIOMCIICHUA .

BEpPX benb1it bneano-61pro30BbIit

HU3 (IaHEeNb)

CBeTJI0-3€IEeHBII

CBeTII0-3€IEeHBII

nomemienus TO-1 u TO-2 OpanxkeBblil 3eeHblit

[Ton:

CIIy>K€OHBIE TOMEIIECHHUS CBeT10-KOpUYHEBBII Caetyo-cepblit
MIPOU3BO/ICTBCHHBIC CaeTio-cephiii 3eneHo-ronyooi

nomerenus TO-1 u TO-2

Caetyo-cepblit

Caetyo-cepbliit

OKOHHBIE TPOEMBI U PaMBbl:

CITyKEOHBIC TIOMEIECHUS

benprit

CI10HOBAas KOCTH

ITPONU3BOJACTBCHHLIC

benprit

benprit

JIBEpHBIE IPOEMBI U IBEPU:

DnemMeHThl MoMelieHuil (0OBeKThI 11Be-

PexomenryeMbIil IBET IPU PACIIOJIOKEHUU OKOHHBIX MpOe-

TOBOM OTHEIIKN) MOB

CITyK€OHBIC TIOMEIECHUS benbrit CnoHoBast KOCTb
MIPOU3BO/ICTBCHHBIC [Nomyboit [Nomyboit
Kenezoberonusie dhepmMbl U OAJIKHU TIe- . . .
peKpbITHil benplii, cBEeTIO-KENTHIN [Nomy6oii
CranbHbIe KOHCTPYKITUU CepebpucThiit Cepebpuctoiit
Bepcraku KpemoBbiii KpemoBbiii
[xadbr 3eneHo-ronyooi 3eneHo-ronyooi
Cremnaxu Caetyo-cepblit Caetyo-cepblit
Crpeibl KpemoBsrii KpemoBslii
Jlapu CBeTJI0-KOPUIHEBBII CBeTJI0-KOPUIHEBBII
[loxapHblli NHBEHTAph KpacHb1it KpacHb1it
KoHTposabHbIe TpuOOpsI KpemoBsiii KpemoBblii
Kpans! 1 kpan-6anku AJOMUHHEBBIN AJOMUHHEBBIN
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Oxonuyanue Tad1. 9.6

1 2 3
TpyOorpoBOIbl BO3IYIIIHBIE ["ony6oii ["ony6oii
Tpy6011poBO 16l BOAOTIPOBOIHBIE 3eneHbli 3eneHbli
TpyOorpoBo 1l MaCIONPOBOIHBIE Koprunesbiit Koprunesbiit
Tpy6o1rpoBo bl ra30MPOBOIbI Kenteiit Kenterit
TpyOGompoBOIbI TAPOIIPOBOIBI Spko-kpacHbIi Spko-kpacHbIi
DJeMEeHTbl OTOIICHHUS:
TpYyOBI MUTAIOLINE 3eeHbli 3eeHbli
TpyOBl OOpaTHBIE 3eneHbli 3eneHblit
paauaTopel AJOMUHHEBBIN AJOMUHHEBBIN

Oco0oe MecTo B CO31aHMM YCJIOBHI Tpy/Aa 3aHUMAIOT BOIMPOCHI CO3[]aHUSI HOP-
MaJIbHOTO TMCUXO0JIornueckoro kiuMara. CrokoiHas, JIMIleHHas HEPBO3HOCTH 00CTa-
HOBKa, HAYYHO-OOOCHOBAaHHbIE METObl PEIICHUsI MPOU3BOJCTBEHHBIX MPOOJIEM, OT-
CYTCTBHE IITYPMOBILIHHBI, CIOCOOCTBYET TBOPUECKOMY MOABEMY B KOJUIEKTHBE, €r0
CTaOMIIM3ALMH U CTIOYEHUIO.

Coznanve HOpMalibHOM OOCTaHOBKH, COOJIOAEHUE BCEX YCJIOBUM IO OXpaHe
Tpy/Ja, TEXHUKE O€30MacCHOCTH — JIMIIb HEKOTOPhIC 3aJaud HAy4YHOH OpraHU3alMH
Tpyaa. Jdpyrue BOIpPOCHI CBSI3aHBI HEIIOCPEICTBEHHO IIPOLECCOM OpraHM3aluu ca-
MOTO TpyZa, COBEpLUICHCTBOBaHUEM (DOPM pa3zesieHus U Koolepauu Tpyaa.

TpeboBanus k paboueit onexae

Ha yn0o0cTBO BBINOJIHEHUS TPYAOBBIX MPUEMOB CYILIECTBEHHOE BIUSHUE OKa3bl-
BaeT pabouas onexaa. HenpaBuiabHO ciiuTas M MJI0X0 MOJOTHAHHAS OEXK/1a CKOBbI-
BaeT JIBUKEHUS paboyero.

PaGouas onexaa nomkHa ObITh TPOCTOM, YIOOHOMU, JOCTATOYHO MPOYHON U KPACUBOM.

Yao0Has B MOJIb30BaHUM U ACTETHUYHAs pabouas oAeXkJa YyiaydllaeT CaMOYyB-
CTBUE W HACTpoeHHe padouyero, a, Cle0BATEIbHO, BIMSIET U Ha MPOU3BOIUTENb-
HOCTb TPYyZa.

IToMumo cBOEro mnpsMOro Ha3HAYCHMs, KaK CPEACTBA MHAMBUIYAJIBbHOU 3a-
IIUTHI, PallMOHATbHAS O/ICKIa OKA3bIBAET HA PabOYEero U ICUXOJIOTHYECKOe BO3/eH-
CTBUE, JUCIHUIUIMHUPYS €r0 K aKKYPAaTHOCTU U COOJIIOJICHUIO YUCTOTHI U TIOPAJIKA.

CopeprkaHre TUMIOBBIX MTPOEKTOB OPraHU3aluK paboynX MecCT.

TunoBble NPOEKTH OpraHU3aluu padOUYMX MECT Ha MPEANPHUATHIX TEXHUUYECKO-
ro cepBHUCa JOJIKHBI 00eCTIeunBaTh CIEIYIOLIUE YCIOBUS:

IIPUMEHEHHUE PALTMOHAIIBHBIX METOJOB U IPUEMOB TPYAa;

yI0OHYIO M YCTOMYMBYIO TI03Y B MpoOIlecce TPyAa;

palMoHaNIbHBIE CLIOCOOBI MEKONEPALIMOHHON TPAHCTIOPTUPOBKHU MPOIYKIIUU;

YCTPOMCTBO pallMOHATIBLHOM CBSI3U pabovero MecTa co Ciiy>k0amu 00CTyKUBaHMS;

palMOHAIBHOE UCTI0JIb30BAaHUE IIPOU3BOICTBEHHOM IIIOLIA/IH;

co3faHue OJIarONpPUATHBIX CAHUTAPHO-TUTMEHUYECKUX U TMCUXOPU3UOIOrHYe-
CKHMX YCIJIOBUH TpyAa.

TunoBol MPOEKT OpraHu3anuu padodyero MecTa Ha PEMOHTOM MPEANPUATUH
BKJIIOYAET B c€0s CINEAYIONINE SJIE€MEHTHI:
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1. HaumenoBanue pabodero mecta. HaumeHnoBanue paboyero mMecra u npodec-
cusi paboyero onpeaesItoTCsS CoAepP)KaHUEM OCHOBHBIX TEXHOJIOTMYECKHUX OTEpaIluii,
3aKpeIUIieMbIX 3a JTaHHBIM Pa004YUM MECTOM.

2. O6mue cBeaeHust o paboyeM mecte (HoMep pabodero MecTa Ha IUlaHe y4acT-
Ka, 1exa, npodeccusi padbodero, pa3ps paboThl, KOJUYECTBO OJHOBPEMEHHO pado-
TaIINX, KOJMUYECTBO CMEH, IUIONIAbp pabouero Mecta, OCHOBHas pabodas mo3a uc-
TTOJTHUTEIIA ).

Homep pabouero mecTa 107KEH COOTBETCTBOBATh MOPSIIKOBOMY HOMEPY pado-
Yero MecTa, yKa3aHHOMY B OOIIeH TJIaHUPOBKE IIeXa.

Pazpsig paboThl onpeaesieTcsi CTENEeHbIO CIOKHOCTH BBITIOJIHEHUSI HA padouem
MECTE TEXHOJIOTHYECKHUX OTepaIiuii U 0epeTcs 3 JeUCTBYIOIIET0 TEXHOJIOTHYECKOTO
mporiecca Ha T€X PEMOHTHBIX MPEANPUATHSAX, KOTOPhIC MOABEPTaMCh 0OCIeI0Ba-
Huo. Pa3psin pabodero J0MKEH COOTBETCTBOBATH CIOKHOCTH BBIMIOTHSAEMBIX padoT
Ha paboueM, Mecte. KouecTBO 0JJHOBPEMEHHO PabOTAIONIMX YEJIOBEK Ha pabouem
MECTE OTpeIeIeTCs] 00BEMOM BBIMOJHAEMBIX Ha HEM padoT, MPUHATON CIeIaIn3a-
IMe MPOU3BOJCTBA U CTENEHBIO pasiueiieHus Tpynaa. KomuuectBo paboumx cMeH
onpenenseTcs NpuHATON GOopMO OpraHu3aIuy TPOU3BOJICTBA U 00HEMOM BBIITYCKa-
€MOM MTPOAYKIIUH.

[Tnomanp pabouero mecra onpeaenseTcsl U3 JACHCTBYIOIMIMX CAaHUTAPHBIX HOPM
MPOECKTUPOBAHUSA TPEANPUATHM.

[Ipu BBIOOpPE OCHOBHOM paboueil MO3bl UCIIOJIHHUTENSI UCXOASAT M3 XapakTepa |
CTEIEHHU TSHKECTH OCHOBHOM BBITIOJIHAEMOW UM palOOTHI.

3. Ilepeuens omepanuu, BHITIOTHSIEMBIX Ha JaHHOM pabouem Mecte. [lepeueHb
orepaliii, BHITIOJHIEMBIX Ha paboueM MecTe, OMpPEaeNsIeTCs UCXOJsl U3 MPUHSITOU
dbopMBbI paznenieHus Tpyia, KOTopas B CBOIO ouepe/lb ONpeeaeTcss 00beMOM U TPY-
JIOEMKOCTBIO BBITIOJIHSIEMBIX PaloT.

4. Hopmbl BpeMEHM Ha BBINOJIHEHUE onepanur. HopMbl BpeMeHH Ha BBIMOJIHE-
HUE omnepaiui pa3padaThIBAlOTCS HA OCHOBE JICMCTBYIOIIUX HOPM BPEMEHH, CpeaHE-
ro MPOIEHTA UX BBIMOJHEHUSI U JAHHBIX O BPEMEHHU 3aHSATOCTU Ha OOCIETOBaHHBIX
PEMOHTHBIX TpeAnpusTusx. PaspadbarsiBaeMble HOpMBI BPEMEHH JIJIsl TUTIOBBIX MPO-
€KTOB OpraHu3aIluu paboyrx MECT JOJDKHBI OBITh HE HM)KE TUIIOBBIX HOPM BPEMEHH,
pazpadotanubix TOCHUTU u HOpMaTUBHO-KCCIIEIOBATEIBCKUMU CTAHITUSIMH.

5. [InanupoBKy pabouero mecra. B coctaB miaHupoBKU paboyero Mecrta BXO-
JAT: BHELIHSA TUIAHUPOBKA U BHYTPEHHSIS IUNIAHUPOBKA.

BremHss miiaHupoBKka — 3TO pa3MelleHrue Ha pabodeM MecTe 000pyAoBaHUS,
TEXHOJIOTHYECKON U OPraHU3aLMOHHON OCHACTKH, MPEAMETOB TPY/aA.

BHyTpeHHsIs MIaHMpOBKAa — 3TO PACIOJIOKEHHUE B BEpCTakax, Ikadax, TyM-
00ouKax pexyIiero, MEpUTEILHOIO U BCIIOMOTATEIbHOIO MHCTPYMEHTA, IPUCIIOCO0-
JICHUH, MPEIMETOB 10 YXOy 32 pab04YrM MECTOM.

BHyTpeHHss TUIaHUpPOBKA HEPA3PBIBHO CBA3aHA C COOTBETCTBYIOIIEH OpraHU3a-
IIMOHHON OcHAacTKOMU. [loaToMy mpoekTupoBaHuE BHYTPEHHEH IUIAHUPOBKHA HEO0OXO-
JUMO COBMECTUTh C KOHCTPYUPOBAHUEM OPraHU3ALMOHHOM OCHACTKU. B Hacrosiiee
BpEMs PAIOM IMPOECKTHBIX U HAYYHO-HUCCIEIOBATEIILCKUX OPraHu3aluil U Mpeanpusi-
TUW TPOMBIIIJIEHHOCTH pa3paboTaHO OOJIBIIOE KOJIMYECTBO Pa3IMYHBIX BHUJIOB CO-
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BPEMEHHBIX KOHCTPYKIIUH OpraHU3allMOHHOW OCHACTKH, KOTOPYIHO HEOOXOAMMO HC-
MOJIb30BaTh MPH pa3pabOTKe TUTIOBBIX MPOCKTOB B OPTaHU3AIMKU pab0YnX MECT.

6. OcHarieHHOCTh pabodero mecta. OcHallleHre pabodero MecTa JI0HKHO obec-
MeynBaTh Oecrnepe0oNHOCTh padOThl, YI0OCTBO MOJIB30BAHUS 00OpPYJI0OBAaHUEM, TEX-
HOJIOTUYECKOW W OPraHU3allMOHHOW OCHACTKOM, TEXHUYECKOW JOKyMeHTauueun. Bu-
JIbl OCHACTKH JJIsi paboyero Mecra JOJDKHBI OBITh MOJ00paHbl TaKhe, YTOOBI OHHU
oOecrieyrBaIl MaKCUMAJIbHYI0 SKOHOMHOCTh JIBMIXKEHHUM pabouero, oCyIlecTBIIse-
MBIX UM TIPH BBITIOJIHEHUH 3aJaHHBIX TEXHOJIOTHYecKuX oneparuid. [loatoMmy mianu-
POBKY M OCHAIllEHHE pab0Yero MecTa HY>KHO COTJIACOBHIBATH.

CrnenyeT UMETh B BUJY, YTO TUIIOBBIE MTPOEKTHI OpraHU3alui pabodYuX MECT
HEJb3s1 pacCMaTpUBaTh KaK HEUTO He3blOyemMoe u noctostHHoe. [To Mmepe pocTa Hayd-
HO-TEXHUYECKOT'0 MPOrpecca, OCHAIEHHOCTH MPEANPUITUNH TEXHUUYECKOTO CepBUCA
OyneT M3MEHATBhCS W OpraHu3aius TpyJa, MPOU3BOJACTBA U ymnpamieHus. CiemoBa-
TEJbHO, U THUIIOBBIE MPOEKThI OpraHU3alMh PAOOYUX MECT JOJDKHBI TOJIBEPraThCs
W3MEHEHUSIM, YUUTBIBAsI JOCTHKCHUSI TEXHUKH U TEXHOJIOTUHU B PEMOHTHOM MPOU3-
BOJICTBE.

9.2. 3ajaHus I CAMOCTOATEIbHOM PadoThI
ITo 3amanuto mpenogaBaTessi COCTABUTh IIPOEKT OpraHU3alMy paboyero MecTa.

I[TPAKTUYECKAS PABOTA Ne 10. IPUMEHEHUE SWOT-AHAJIN3A
ITPU PASPABOTKE IIEJIEM B OBJIACTU KAUECTBA
N CTPATEI'MUYECKUX ITJTAHOB, HAIIPABJIEHHBIX
HA JIOCTVDXKEHUE ITOCTABJIEHHBIX 1EJIEN

10.1. MeToguka BbINOJHEHHUs PA0OThI

Henp 3aHaTHs: 3aKpenuTh TEOPETUUYECKHUE 3HAHUS W Pa3BUTh y CTYACHTOB
MIPaKTUYECKNE HAaBBIKU Hcnoab3oBanud SWOT-ananu3za.

SWOT-ananu3 — MeTo/ CTPATerHYeCKOTO IIAHUPOBAHMS, 3aKITFOYAIOIINICS B
BBISIBJICHUH (DaKTOPOB BHYTPECHHEH M BHEIIHEH CPe/Ibl OpraHU3aINK U Pa3ICICHUHN HX
Ha yeThlpe kateropuu: Strengths (cuibHbIe cTOpoHBI), Weaknesses (cimabbie cTopo-
HbI), Opportunities (Bo3moxkHOCTH) U Threats (yrpo3sr).

Cuibnblie (S) u cnabbie (W) CTOpOHBI SBISIOTCS (haKTOpaMHu BHYTPEHHEH cpe-
16l 00bEKTa aHaM3a, (TO €CTh TeM, Ha YTO caM OOBEKT CIOCOOEH IMOBIHUATH); BO3-
MoxHOCTH (O) u yrpossl (T) sBiustorcs pakropamu BHENTHEH Cpeabl (TO €CTh TeM,
YTO MOJKET IMOBJUATH Ha OOBEKT M3BHE M IPHU 3TOM HE KOHTPOJIUPYETCS OOBEKTOM).
Hampumep, mpennpusiTie yrpaBiseT COOCTBEHHBIM TOPTOBBIM aCCOPTHUMEHTOM —
3TO (aKTOp BHYTPEHHEH Cpebl, HO 3aKOHBI O TOPTOBJIC HE MOAKOHTPOJLHBI MPE-
MPUATHIO — 3TO (PAKTOP BHEIIHEH CPEJIbI.

SWOT-ananu3 MoxeT ObITh IPEACTaBICH BU3yaJIbHO B BUje Ta0a. 10.1:
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[TooXUTENBHOE BIUSHHC OTtpuIaTenbHOe BIUSHUE
Strengths (cBoiicTBa TmpoekTa uIU o

BuyTtpennsis 5 ( P Weaknesses (cBolicTBa,
KOJUICKTHBA, JTAIOIIHE MPESUMYIICCTBA

cpena 0CJIA0JIAIOIINE TTPOCKT)
nepe1 IPyruMu B OTPACTIH)

. Threats (BHemHHE BeposIT-

Opportunities (BHEIIHHE BEPOSTHHIC

BremHsist HbIe ()aKTOPBI, KOTOPBIC MO-
(baKTOpBI, JArOIINE JTOMOJHUTCIbHBIC

cpena T'YT OCJIOXHHUTh JIOCTHIKE-
BO3MOYXHOCTH I10 JOCTHKEHHUIO 1IN )

HHUE TICIIH)

SWOT 6b11 BnepBbie BBen€éH B 1963 rony B 'apBapne Ha koHbepeHIUU MO
npobiemam OusHec-noauTHKU mpodeccopom Kennerom Duaprocom (auri. Kenneth
Andrews). OH pa3paboTan Mojenb, kotopas craia npoodpazom SWOT-ananuza. B
OCHOBE 3TOM MOJIENH JIeXkKaT YEThIPe BOIIPOca.

OTBeTH HA ATH YEThIPE BOMPOCA CIYKWJIA UCXOTHOW TOUYKOW (POPMHUPOBAHUS
ctpareruu (puc. 10.1).

Uy 'R - M
170 ML MOXCM
( e o ‘) "= - (BOIMOXKHOCTH M YIPOIM RHCLINKX
¢ 1€ CTO}
OXDYAAK Cl W)
3 .
. Crpar )
Y 4™ W ‘
Hro MM XOTHM cacaars? - - Y10 OT HAC OAMANOT ApYTHE'

(HCHHOCTH ODIMAHMIALIMM M CC WiICHON) {AXCTAHNNR Z'i'.;‘.‘.;i(;'lt‘fll
Puc. 10.1. Monens SWOT-ananuza

SWOT/SOFT-ananu3 mpoBojauics B 6 KIIOYEBBIX HAIMpPaBICHUSAX: MPOIYKT
(uTo MBI Mpopaem?), mporecchl (Kak Mbl pogaem?), MoKynateau (KOMy Mbl Mpojia-
em?), nTUcTpuOylus (Kak OHO JOXOAUT JO IMOKymateyiei?), ¢uHaHCchl (KaKOBHI IICHBI,
U3JIEPKKU U UHBECTULIMU?), aAMUHUCTPUPOBaHUE (KaK Mbl BCEM 3TUM yIpaBiisieM?)

SWOT-ananu3 3¢ pexTuBeH npu OCYyIIECTBICHUN HAYaIbHONU OLEHKH TEeKYILEn
CUTYalluH, OJHAKO OH HE MOKET 3aMEHUTH BBIPAOOTKY CTPATETUU WUJIM KaueCTBEHHBIN
aHaIU3 JUHAMUKH.

Cunvuvle cmoponvt SWOT-ananusa:

OTO0 yHMBEpCAIbHBIA METOJ|, KOTOPbIH MPUMEHUM K OOBEKTY HCCIIEIOBAHUS
J000r0 YpoBHS (IPOAYKT, MPEANPUITHE, PETHOH, CTpaHa U 1Ip.).

310 rudKuif METOJT CO CBOOOIHBIM BEIOOPOM aHATM3UPYEMbIX 3JIEMEHTOB B 3aBU-
CUMOCTH OT MOCTaBJICHHBIX IIeJiell (Hampumep, MOXKHO aHaJTU3UPOBATh FOPOJ] TOJIBKO C
TOYKH 3pPEHUS TypU3Ma UM TOJIBKO C TOUKHU 3pEHUs paOOThI TPAHCIIOPTA U T.1.).

MoskeT UCTIONB30BaThCA KaK JJIs ONEPaTUBHOM OLIEHKH, TaK U JIJIsl CTpaTernye-
CKOT'O TUIAaHUPOBAHUS HA ITTUTENbHBINA TEPUO/I.

Hcnonb3oBanue MeroAa, Kak NMpaBWilo, HEe TpeOyeT CNeUHaAbHBIX 3HAHUU U
HaJIN4YUs y3KONpOo(UILHOTO 00pa30BaHus.
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Jliis Oosiee MOJIHOM OTJa4M OT METO/1a UCIIONb3YETCsl TAKKE MTOCTPOEHHUE BapH-
aHTOB JICHCTBUIA, OCHOBaHHBIX Ha NIEpeceUeHUH NoJiel. [ 3Toro nocneaoBaTeIbHO
paccMaTpHBaIOT pa3lInyHble coueTaHus (PaKTOPOB BHEIIHEW Cpellbl U BHYTPEHHUX
CBOICTB KOMIaHUU. PaccMaTpuBaloTCsl BCE BO3MOKHbBIE MapHbIE KOMOMHAIIMU U BBbI-
JEJISIFOTCS T€, YTO JIOJKHBI OBITh YUTEHBI IPH pazpadboTke cTpareruu (puc. 10.2).

Bosmoorcnocmu Yeposu
1. 1.
2. 2.
CusnbHBIE CTOPOHBI
1. CHUB cny
2.
CnaOble CTOPOHBI
1. CJIB Cl1y
2

Puc.10.2. Matpuua SWOT

[Tone CHIB noka3biBaeT, Kakue CUIbHbIE CTOPOHBI HEOOXOIMMO UCIIOJIL30BATh,
YTOOBI TTOJIYYUTh OTAa4y OT BO3MOKHOCTEHM BO BHEIIIHEH cpe/ie.

ITone CJIB moka3bIBaeT, 3a CUET KAaKMX BO3MOXHOCTEN BHEIIHEW Cpeabl opra-
HU3AIMs CMOXKET MPEO0JIeTh UMEIOIIHUECS CIa00CTH.

[Tone CUY noka3piBaeT, Kakue CUJIbI HEOOXO0MMO HCIIOIB30BaTh OpPraHU3aluu
JUISl yCTPAHEHUS yIpo3.

ITome CJIY moka3sbIBaeT, OT KaKHX CIa00CTEH HEOOXOAUMO M30aBUTHCS, YTOOBI
MOMBITATHCS MPEIOTBPATUTh HABUCIIYIO YI'PO3Y.

B coBpemennoM SWOT-ananu3e MOXKHO BbIJICIUTh 3 OCHOBHBIX ATalla:

1)  BbeIIBIEHHE mepedHs (HaKTOPOB, XapaKTEPHU3YIOIIUX BHYTPEHHIOK H
BHEIIHIOIO Cpelly O0BEKTa;

2) OIIEHKa U PaH)KUPOBAHUE BBHISIBJICHHBIX (PAKTOPOB;

3) dbopmynupoBaHUE CTpaTerHwii pa3BUTHSI OOBEKTa HAa OCHOBE IEpeceueHUi
nap ¢akropoB SWOT.

Urorosas marpunia SWOT moxeT umers Buj (cM. Tabdi. 10.2):

Tabnuua 10.2
Hroroeii SWOT-ananu3

B3ianmHoe BAHAHKE
HacTOMUeS BO3IMOXHOCTH Yrpoxaoume npoGnemo! Byaywee

CHNbHBIE CTOPOMD 2314 |5 1 2 | 3|4 5 BOIMOXHOCTH

S ‘e ‘. .o 0 ‘e 0 . 0 + . 12 01

S2 + 0 + 0 0 + |++ ] 0O 0 0 5 02

S3 + 0 | ++ + 0 + + + 0 0 7 03

S + e + - + o . * 0 +. 15 o4

S . * 0 * R * 0 R * * 0 9 I:'S
Cnabbie CTOPOHBI MpoGnembl u pUcku

w1 . 0 0 0 - - - . 0 . | <10 T

W2 - . . . 0 0 . 0 0 0| -7 T2

W3 0 - 0 0 - 0 - 0 - . £ T3

W4 - . - . 0 0 . . . - -1 T4

W5 . . . . - 0 . - - | 15 T5

0|13 |1 2 23|41 2| 4|1
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Ha nepeceuenun SW ¢ OT mpocTaBisieTcsi 3KCHEpTHAsS OLIEHKA UX B3aMMHOIO
BIUsHUA B Oayutax. MroroBas cymMMa OaiijioB MO CTpOKaM M CTOJIOLAM TOKa3bIBaeT
MIPUOPUTETHOCTH yUeTa TOro WK UHOTO (hakTopa npu GOPMUPOBAHUH CTPATETHH.

[To utoram SWOT-aHanu3 coCTaBISETCS MATPUIA CTPATETUIECKUX MEPONPUATH:

SO — mepornpusTus, KOTOpble HEOOXOAUMO TMPOBECTHU, YTOOBI HCIOIH30BATh
CUJIbHBIE CTOPOHBI JIJI1 YBEJIMYEHHUSI BOZMOKHOCTEW KOMITAHUH;

WO — MmeponpusTHsi, KOTOpble HEOOXOMMO MPOBECTH, MpeoaoseBas ciadbie
CTOPOHBI M UCIIOJIB3Ysl MPEICTABICHHBIE BO3MOKHOCTH;

ST — MeponpusaTus, KOTOpPbIE MCIOJIb3YIOT CHUJIBHBIE CTOPOHBI OpraHU3aluu
TU1s1 U30€KaHUS yTpo3;

WT — MeponpusTis, KOTOpble MUHUMU3UPYIOT C1abble CTOPOHBI sl N30€Ka-
HUSI yTPO3.

Mampuya eozmoorcnocmeri. [ OLIEHKH BO3MOXHOCTEN NPUMEHSETCS METOJ
MO3UIMOHUPOBAHUS KAXKIO0W KOHKPETHOMW BO3MOKHOCTH HAa MaTpHUIIE BO3MOKHOCTEU

(puc.10.3).
BeposTHOCTh HCTIOJB- Bnusiaue
30BaHUsI BO3MOKHOCTH CUJIBHOE YMEpPEHHOE Majoe
Bricokas ITOJIE BC ITOJIE BY ITOJIE BM
Cpennss I1OJIE CC I10JIE CY I10JIE CM
Huskas ITOJIE HC ITOJIE HY I[TOJIE HM

Puc. 10.3. Matpuuia BO3MOXKHOCTEN

Martpuiia CTpouTCsl CIEIYIONUM 00pa3oM: CBEPXY IO TOPU30HTATU OTKJIAbI-
BaeTCS CTENECHb BIUSHUS BO3MOXHOCTH Ha JEATEIbHOCTHh OpraHu3aIuu (CHUIBHOE,
yMEPEHHOE, MaJIOe); CJIeBa MO BEPTUKAIHM OTKJIAIBIBAETCS BEPOSITHOCTH TOTO, UTO Op-
raHu3aIus CMOXET BOCIOJIb30BAaThCS BO3MOXHOCTBIO (BBICOKAs, CPEIHSSI, HU3Kas).
[Tony4yeHHbIE BHYTPU MATPHUIIBl AEBATH MOJEH BO3MOKHOCTENH MMEIOT pa3HOE 3Haye-
HUE JUIsl opranu3anuu. Bo3amosxxnoctu, nonanatoupe Ha nossi. BC, BY u CC, umeror
OoJIbIIIOE 3HAYCHHUE JIJIsi OpPTaHU3allMK, U UX HaJI0 0053aTeIbHO MCIOJIb30BaTh. Bo3-
MO>KHOCTH ke, nonajatouiye Ha noyist CM, HY u HM, npaktudecku He 3aCiay>KMBaIOT
BHUMaHMSl opraHu3anuu. Vcronab30BaTh BO3MOKHOCTH, IOMABIIME HAa OCTAaBIIUECS
OJIs1, MOYKHO, €CJIM Y OpraHU3alMi UMEETCS TI0CTAaTOYHO PECYPCOB.

Mampuya yzpos. Tloxoxast MaTpuiia CoCTaBisieTcst AJisl oLeHKU yrpo3 (puc. 10.4).
CBepxy MO TOPU30HTAIM OTKJIAJBIBAIOTCS BO3MOXKHBIE MOCIECACTBUS JIs1 OpraHU3aIiH,
K KOTOPBIM MOXKET IIPUBECTHU pealu3alivsi Yrpo3bl (pa3pylieHue, KPUTUIECKOE COCTOSI-
HUE, TIKEJIOE COCTOSHUE, «JIeTKHe YyIIHObI»). CrieBa Mo BepTUKAIM OTKJIALIBACTCS Be-
POSITHOCTH TOT'O, YTO yrpo3a Oy/IeT peaanu3oBaHa (BHICOKAs, CPEIHSISI, HU3KAs ).

Bo3MoskHbIE TOCTEACTBUS
BepostHOoCcTE pe-
KPUTUYECKOE  CO-|TSDKEJI0E COCTOS-|,, "
TU3alUHA YTPO3bI
LIHHA yI'p paspylieHue CTOSIHIG e JIETKUE YIIHOBI
Bricokas ITOJIE BP ITOJIE BK ITOJIE BT ITOJIE BJI
Cpennsis ITOJIE CP ITOJIE CK ITOJIE CT ITOJIE CJI
Huzxkas I[TOJIE HP ITOJIE HK I[TOJIE HT ITOJIE HJI

Puc. 10.4. Matpuna yrpo3
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Te yrpo3ssi, koTopsie nonaaaroT Ha noyst BP, BK u CP, npeacraBisitoT 04eHb
OOJIBIIYI0 ONACHOCTH JIJISi OPraHU3aluy U TPeOYyIOT HEMEMJIEHHOTO U 00513aTebHOTO
ycTpaHeHus. Yrpossl, nonasmue Ha nojie BT, CK u HP, Takke n0oKHBI HAXOOUTHCS
B I10JI€ 3pEHUS BBICIIETO PYKOBOJICTBA U OBITh YCTPAHEHBI B IEPBOCTEIIEHHOM MOPSIA-
ke. Uto kacaercst yrpos, Haxoasmuxcsa Ha noisix HK, CT u BJI, To Tpebyercs BHU-
MaTeJIbHbI U OTBETCTBEHHBIN MOAX0/ K UX YCTPAHEHHIO, XOTS PHU 3TOM HE CTaABUTCS
3a7aya X MnepBocTeneHHoro ycrpanenud. [lomasmme Ha ocraBmuecs nons HT, CJI,
HJT yrpo3sl Takke He JOJKHBI BbINaAaTh U3 TOJIA 3pEHUS PYKOBOICTBA OpraHU3aluy.
Heo0xonuMo BHUMATENbHO OTCIEKUBATH UX Pa3BUTHE.

Cocmaenenue npoguna cpeowvi. Jlanubiii Meton yqoOHO NMPUMEHSTH IS CO-
CTaBJICHUS PO OTACIBHO: MAKPOOKPYKEHHS, HEMOCPECTBEHHOTO OKPYKEHUS,
BHYTPEHHEN CPEJIbI.

C nmomo1p0 MeToJia CoCTaBlIeHHs MPoduiis cpebl yIaeTcsa OUEHUTh OTHOCH-
TEJIbHYI0 3HAYUMOCTb JIJIs1 OPTaHU3ALMH OTACNbHBIX (PAKTOPOB CPEIbI.

Merton coctaBneHus Npouist cpeibl COCTOUT B cieayromeM. B tabnuiy npo-
¢buns cpenpl (tabn. 10.3) BeIMUCHIBaIOTCS OT/AENbHBIE QakTopbl cpenbl. Kaxnomy u3
(aKTOpOB PKCHEPTHBIM 00PA30M J1aeTCs OLEHKA:

1) BayKHOCTH J1J1s1 OTpaciy 1o mkane: 3 — 6onpinas, 2 — ymepeHHas, 1 — ciabas;

2) BIUSIHUSI HA OPTaHU3AIMIO 110 IIKaie: 3 — CUIbHOE, 2 — yMepeHHoe, 1 — cia-
6oe, 0 — oTCyTCTBUE BIUSHUSA,

3) HampaBJIEHHOCTHU BIUSHUS 1O 1IKaje: +1 — mo3uTuBHasl, -1 — HeraTUBHA.
Tabnuua 10.3
ITpoduns cpes

Baxnocts Binsaue HamnpasnennocTs
Paxropsi JUISL OTPACiy | HA OPraHU3ALMI0 BIIASTHUS Crenens, BaxuocTH:
cpebl D=A*B*C
P 1 B C
2.
3.

Jlanee Bce TpHU IKCHEPTHBIE OLECHKHA NEPEMHOMKAIOTCS W MOJY4aeTcsi HUHTe-
rpajibHasi OIlEHKa, IMOKAa3bIBaIOIIasl CTENEHb BaKHOCTU (pakTopa IJisi OpraHu3alvu.
ITo 3TO¥ OlleHKE PYKOBOJICTBO MOXKET 3aKJIIOUYUTh, KaKue 13 (PAKTOPOB CPEebl UMEIOT
OTHOCUTENIBHO 00Jiee Ba)KHOE 3HAYEHUE JJI UX OpPraHHU3alUu U, CIIeIOBAaTEIbHO, 3a-
CIIY)KUBAIOT CaMOT'0 CEPbE3HOTO BHHUMAaHMS, a Kakue (PaKkToOphl 3aCiIy’KUBAIOT MEHb-
1I€r0 BHUMaHHS.

AHanu3 cpefibl — 3TO OYE€Hb BXKHBIN JJI BRIPAOOTKHU CTpATErUu OpraHu3alliu
M OYEHb CJIOKHBIN MpOIIecC, TPEOYIONIU BHUMATEIHFHOTO OTCICKUBAHUS MPOUCXO-
JSIIUAX B CPEJie MPOIIECCOB, OLIGHKU (PaKTOPOB M YCTAHOBJICHUSI CBSI3U MEXIY (HaKToO-
paMU U TE€MU CHUJIBHBIMU U CJIa0bIMU CTOPOHAMU OPTaHM3allMH, a TAaKKE€ BO3MOXKHO-
CTAMU U YIpO3aMH, KOTOPHIE 3aKIIOUYECHBI BO BHEIITHEN CpEJI€.
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10.2. 3aganus 11s caMOCTOATEIbHOM padoThI

Bri6epute 00bekT s ipoBeaeHus SWOT ananuza

Bapuanmur 3a0anus:

[IpoBecTu aHanM3 CUJIBHBIX U CIA0BIX CTOPOH BY3a,

[IpoBecT aHaW3 CUJIBHBIX U CJIA0BIX CTOPOH KPYNMHOI'O aBTOMOOMIIBHOTO 3a-
Boaa 3UJI,

[IpoBecTu aHanM3 CUJIBHBIX U CIA0BIX CTOPOH KOMMEpUECKoro OaHka,

[IpoBecTu aHaMU3 CUJIBHBIX U CIA0BIX CTOPOH aBTOMOOMIJIBHOTO CaJloHa,

[IpoBecTn aHanM3 CUIIBHBIX M CHaOBIX CTOPOH KPYMHOW TPAaHCHAIIMOHAIBHOMN
kommanuu «l azllpom»,

[IpoBecTu aHanM3 CUJIBHBIX U CIA0BIX CTOPOH areHTCTBA HEJBUKUMOCTH,

[IpoBecTu aHaMU3 CUIIBHBIX U CIA0BIX CTOPOH TYPUCTUUECKON PUPMBI,

[IpoBecTu aHaMU3 CUIIBHBIX U CIA0BIX CTOPOH IOPUAUYECKOTO OI0pO,

[IpoBecTu aHanU3 CUIIBHBIX U CIA0BIX CTOPOH PECTOpPaHa,

[IpoBecTu aHaNU3 CUJIBHBIX U CIA0BIX CTOPOH TOCTUHHUIIBI,

[IpoBecTu aHalW3 CHIIBHBIX U CJIA0BIX CTOPOH MEJIKOTO IIBEHHOIro Mmpeanpusi-
THUS [0 PEMOHTY OZEXKIbI,

[IpoBecTH aHaIM3 CUIIBHBIX M CIIA0BIX CTOPOH JI0CYTOBOTO LEHTPA ISl MOJOACKH,

[IpoBecTu aHanM3 CUIBHBIX U CIA0BIX CTOPOH Mara3uHa,

[IpoBecTu aHaMU3 CUIIbHLIX U CIA0BIX CTOPOH LIEHTPATbHOU OMOIMOTEKH.

IIpoBenenne SWOT ananuza

Onpenenute CUIIbHBIE U C1a0ble CTOPOHBI MPOYKTA (YCIyTH)

JlJist 5TOro0 cocTaBbTE CPAaBHUTENIbHBINM aHAJIU3 BHYTPEHHUX PECYpCOB KOMIIa-
HUU WIK TOBapa C KIOYEBbIMU KOHKYpeHTamu (Tabdmn. 10.4):

Te mapameTpsl, KOTOpPbIE OKA3aIKUCh JIyYllle, YeM Y KOHKYPEHTOB — CUJIbHBIE
cTopoHbl Bamiero npoaykra.

[TapameTpbl, KOTOPBIE OKA3AJIUCh XYK€, UEM Y KOHKYPEHTOB — CJ1a0ble CTOpO-
Hbl Bamiero npoaykra.

Tabnuua 10.4
AHanu3 CUJIBHBIX U CIA0bIX CTOPOH

Kniwouesbie dpakropsl ycnexa Nlyqywe, yemy Xyxe, yem y
KOMNAHMM, TOBAPA MM YCNYIM HA  KOHKYPEHTOB - CH/IbHAA KOHKYPeHTOB - chabas
pbiHKe CTOpOHA CTOpPOHa

Qaxrop 1 \'

Qaxrop 2 \'}

Ur.a. V')

CunpHble cTopoHbl (S= Strengths)- Takue BHYTpEHHUE XapaKTEPUCTUKU KOM-
MaHUU, KOTOpblE 00ECIEYNBAIOT KOHKYPEHTHOE MPEUMYIIECTBO Ha PHIHKE WU Ooliee
BBITOJTHOE TOJIOKEHNE B CPABHEHUHU C KOHKYPEHTaMHU.

Cnabsie croponsl (W=Weaknesses) wiu HeOCTaTKU TOBapa WU YCIYTH —
TaKhe BHYTPEHHHE XapaKTEPUCTUKU KOMIIAaHUH, KOTOPBIE 3aTPYIHAIOT POCT OM3Heca,
MELIAIOT TOBapy JUAMPOBATH HA PBIKE, SBIAIOTCS HEKOHKYPEHTOCIIOCOOHBIMH HA

PBIHKE.
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B pe3ynbTaTe CpaBHUTEIBHOTO aHAM3a MOXET MOJIYyUYUTHCS MHOXKECTBO (hak-
TOPOB, CPEIN KOTOPBIX MOKHO OYEHB JIETKO 3aITyTaThCsl:

PacctaBbTe mpUOpUTETHI IO YPOBHIO BIUSHUSA (PAKTOPOB HA 00BEM MPOAAXK U
MPUOBLUTL KOMIIAHUU.

OcraBbTe 110 6-8 KITIOUEBBIX (PAKTOPOB.

OcranpHble MOTYT MPUTOAUTHLCS B OYAyIIEeM — BO3bMHUTE UX HA 3aMETKY.

Omnpenenure yrpo3bl 1 BO3MOXXHOCTH 17151 pocTa Ou3Heca

J1J1st 5TOro NMPOBOAUTCA aHANIW3 BHEIIHUX (AKTOPOB OKpYXKAIOILIEH Cpebl, Olle-
HUBAETCSA YPOBEHb BIMSHUS KaXA0ro (hakTopa Ha MPOJaXH KOMIIAHUH, BEPOSTHOCTD
BO3HUKHOBEHHUSI.

Bosmoxnoctu komnanuu (O=Opportunities) — ¢pakToOpbl BHEIIHEH Cpeabl, KO-
TOpbIE TTO3BOJISIT KOMIIAHUH YBEJIMYUTh 00bEM MPOJIaK WM HAPACTUTH TPUOBLIb.

VYrpo3sl komnanuu (T=Threats) — dbakTopsl BHEIIHEN Cpeibl, KOTOPHIE MOTYT
CHU3UTH 00bEM MPOJAXK UM YPOBEHb NPHUObUIM KOMIIAHUH B OYyILIEM.

Cocrasnenue tTabnuupsl SWOT ananuza

B tabmuue SWOT ananuza He0OX0AMMO MPOCTPYKTYPUPOBAThH BCIO MOTYYEH-
Hyto uHdopmanuio. Bee HaliieHHbIe PaKTOPBI BHOCATCS B SUEHKHU TaOIUIBI B TOPSIA-
K€ BaXXHOCTH (OT CaMOro Ba)KHOTO K HaMMeHee BaxkHOMY). BaxkHocTh (hakTopa ompe-
JeJsieTcsl 0 €ro BKJIaay B 00beM MpoJiaXk U NPUObUIb KOMITAHHH.

3anumute Bce 3eMeHThl B Tabnuny SWOT ananu3za (ta6a. 10.5):

CRR—

Puc. 10.5. Taomuma SWOT ananusza

10.2.5. CocTaBbTe MaTpUIly BO3MOKHOCTEM.

10.2.6. CocTaBbTe MaTpHUIly Yrpo3.

10.2.7. CocTtaBbTe TaOIUIly TPOQUIIS CPEIBI.

10.2.8. 1o pe3ynbTraram BBIMOJHEHHOU pabOThl CHOpMYIHpPYHTE 11U B 00JIa-
CTHU KauecTBa yueObl U CTPATErMUYeCKUE IJIaHbI CTYACHTA.
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TEMA 11. METOJT AHAJIN30B BUJIOB U ITOCJIEJICTBUI
[NOTEHIOUAJIBHBIX TE®EKTOB (FMEA)

11.1. MeToauka BbINOJIHEHHUS PA0OTHI

[lenp 3aHsATHSA: 3aKpeNUTh TEOPETHUYECKUE 3HAHUS U PA3BUTh y CTYACHTOB
KOMIIETEHIIUN O UCITOIb30Banni0 Metoga FMEA.

Meton aHanM30B BUIOB M MOCIENCTBHM MOTeHIMaNbHBIX aedexkroB (FMEA)
— 93T0 3(PPEeKTUBHBIA MHCTPYMEHT IMOBBIIICHUS KayecTBa pa3padaThIBAEMbIX TEXHU-
YecKuX 00bEKTOB, HANIPaBJICHHBIA Ha MpeAoTBpalieHue N1e(EeKTOB U CHIKEHHE Hera-
THUBHBIX MOCJIEACTBUN OT HUX.

CHIXEHUE PUCKOB Ha BCEX ATallax KM3HEHHOTO LIMKJIA MPOAYKIHWH aKTYaJIbHO
JUIsL BCEX M BCErja, OCOOEHHO TaM, Iie €CTh 0coOble TpeOOBaHUS MO HAJEKHOCTH,
6e3onacHoctu. B CIIIA B 060poHHO# npombinieHHocTH Metoanka FMEA mupoko
npuMeHsieTcst ¢ Hadyasia 40-X TOJ0B MPOUUIOro BeKa, B aBUAKOCMUYECKON — ¢ 60-x
roJioB, B aBTOMOOMIIbHOM TIpoMbiiieHHOCTH ¢ 70-X TogoB. B CCCP Metonuka Obuia
JTOCTYyIHA JUIsl TpaXXAaHCKUX npennpusatuii ¢ 60-x ronos nponuioro Beka. C 50-x ro-
JIOB MPOIILIOTO BeKa 0€3 MPUMEHEHHs 3TOW MPOCTON METOANKHU HE MPOECKTUPYIOT U HE
CTPOAT HU OAHOM aTOMHOW MOABOAHOM JIOAKU U HU oAHOM ADC HM B OJHOHN CTpaHe
mupa. B PO celiuac npumenenue metoquku FMEA B 00s13aTebHOM MOpsAZIKE Tpe-
oytot otpacnesbie ctannaptel CMK aBronpoma, PXK]] u 'azmpoma. Meroauka mpo-
CTa KaK aleJbCUH, HO PEAKO MPaBUIbHO TPUMEHSIETCS.

OTO COBEpIIEHHO YHUBEPCAIbHBIA METO/, OH MOXKET NPUMEHSThCA K 000
chepe nesITeNbHOCTH, K TI000MY O0BEKTY: K Mpoleccy (B YaCTHOCTH, K TEXIpoIlec-
Cy), KOHCTPYKLIHH, cucteme, uzaennto. Ocobo 3¢(PpexTuBHbIN pe3yabTaT MoaydaeTcs
npu npuMeHeHun FMEA Ha paHHHX CTaausX NPOEKTUPOBAHUA KOHCTPYKLHMH WU
nporiecca (puc. 11.1). Beas uzBecTHO, uTO 1000 AehEKT U €ro MOCISACTBUS JIerde
pEAYNPEaNTh, YeM ycTpanuTb. Metonnka FMEA kak pa3 u ecTb METOJ IO BBISIBJIE-
HUIO, OLICHKE U CHIKEHMIO puckoB. [ImanupoBanne FMEA ocymectBistoT no 'OCT
P 51814.2-2001.

KomeTpy IoaroToBKA I
= OpoH3BOI- 3akymxn LD
HpOBAHHE CTBO
CTBA

MapKeTHHI Cepeuc

ILnaaHEpoBa IIpoexTHpO- CpeactBa IIpomecc Hcnoabs3oBa
3akynouHble
HHAE BaHHE MpoA3BO/I- H3roTOBJIe- HHE
3MeMeHTRI
OpoIyKTa NpPOayKTa cTBa HHSA OpoIyKTa

I KonTpoas Cratpery-

S KavecTBa AT

KATeCTBY KOHCTPYR npomecca JHpOBAHHE 7
. HOCTABINH HpomeccoB OTKA3OB

o ®
KOB *

FMEA FMEA

* — po3Mo:kHo mpAMeHeEHe FMEA cormacmo I'OCT P 51814.2-2001

Puc. 11.1. B3aumocBs3b paznu4HbiX GOpM J1€ATeTbHOCTH
Mo 00ecreYeHn o KayecTBa U ATANoB KU3HEHHOTO IIUKJIa TPOAYKIIUU
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Ilpumensss FMEA mooxcHo 0ooumucsi:

yYMEHBIIICHUsI Ce0€CTOMMOCTH MPOAYKTa (YCIAYry) NMpyU OJHOBPEMEHHOM YIIyd-
LICHUU Ka4eCTBa;

CYILIECTBEHHOI'O COKpAIlEHUsI KOJIMYECTBAa AOPA0OTOK MPOAYKTa Ha ClEeaylo-
IIMX 32 TOATOTOBKOM MPOW3BOJCTBA CTAIUSAX;

COKpalleHNEe CPOKOB MOATOTOBKH NMPOU3BOJACTBA;

YBEJIMYEHUE YAOBIETBOPEHHOCTH 3aKa3uHKa.

Cwmbicn FMEA B TOoM, 4TO, 3aTpaTUB BHadaje CPAaBHUTEILHO HE3HAYUTEIBHOE
KOJIMYECTBO YCUJIUHU, CPEJICTB U PECYPCOB, MOTYUYUTh 3HAUNUTEIbHBINA 3G ()EeKT, CHU3UB
KOJINYECTBO OTKA30B U HETaTUBHBIX IMOCIEACTBUNA OT HUX. KcTatu 0 mocnencTBusx,
3aTpaThl OT HUX MOTYT OBITH HAMHOTO OOJIbIIIE, YEM OT CaMHUX OTKa3oB. Hanpumep,
nocreocmausi paspyuieHus y3ia uiu 0emanu Mo2ym 80 MHO020 pd3 Npeeocxooumbs
CMOUMOCMb 8A20HA, COCMABA, ABMOMOOUTIA, MOPCKO20 UNU PEYHO20 CYOHA.

Cneymemoosl cucmemvl MEHEOHCMEHMA KAYeCmEa:

FMEA (Failure Mode and Effects Analysis) — meTon ananusa BUAOB U TIO-
CJIEICTBUM MOTEHIIMAIBHBIX J()EKTOB;

DFMEA — aHanu3 BUAOB W MOCJIEACTBUM MOTEHIMAIbHBIX OTKA30B KOH-
ctpykiuu. FMEA-anann3 KOHCTPYKIIMM MOXET MPOBOAUTHCS Kak ISl pa3padbaThiBa-
€MOM KOHCTPYKIIMH, TaK U JJIsI CyIIeCTBYIoMIEeH. B pabouyro rpymnmy no mpoBeacHUIO
aHajau3a OOBIYHO BXOJSAT MPEACTABUTENIM OTMEJIOB pa3pabOTKH, MJIaHUPOBAHUS TPO-
W3BOJICTBA, CObITa, 00ECIICUCHHS KaueCcTBa, MPEJACTAaBUTEIN ONBITHOTO TPOU3BO/ICTBA;

PFMEA — ananu3 BUJO0B M MOCJEACTBUN MOTEHIIMAIBHBIX OTKA30B Ipolecca.
FMEA-ananu3 nporiecca 0OBIYHO MPOU3ZBOAUTCS y HU3TOTOBUTEINSI OTBETCTBEHHBIMHU
CITy>KOaMHU TUUIaHUPOBAHUSI POU3BOJICTBA, OOECIICUCHHS KaYeCTBa UM MPOU3BOCTBA
C YY4aCTHEM COOTBETCTBYIOIIMX CIECIIUATIM3UPOBAHHBIX OTAEIOB U3TOTOBUTENS U, MIPU
HEOOXOUMOCTH, MTOTPEOUTES;

APQP (Advanced Product Quality Planning) — niaHupoBaHue kadyecTBa mep-
CIIEKTUBHOM MPOAYKIIMY U IUIaH yPABICHUS;

ANPQP (Alliance New Product Quality Program) — coBmecTHas mpoieaypa
Ka4yeCcTBa HOBOM MPOIYKIUHU.

Ocobennoctu npumenenuss FMEA — 3To mpakTuyeckuii ONbIT U 3HAHMS CIIe-
HAAITKCTOB, KOMaHIHBIM MOAXO/I, MO3TOBOM LITYpPM.

ITpumenenune Mmetona FMEA ocHOBaHO Ha CIEAYIOMINX NPUHYUNAX:

Komanpgnas pa6ora.

HepapXU4HOCTD.

HNrepatuBHOCTD.

Perucrtpanus pesynbratoB npoBeaeHus FMEA.

FMEA-komanoa (mescynxyuonanvras komanoa)(4-8 uen.) — 370 BpeMEHHbBIN
KOJUIEKTHUB U3 Pa3JIUYHBIX CIEUUATINCTOB, CO3AaHHbIN CIIEUAIIBHO JIs LIEJIN aHaIu3a
U J0paboTKu W (MJM) Mpolecca HM3rOTOBJICHHUS JAHHOTO TEXHUYECKOro OOBEKTa.
FMEA-komaH1a mpUMeHsIeT METOJI MO3TOBOTO IITypMa, pabortast 3-6 4. B aeHb. [lon-
HBII COCTaB JOJDKEH OBITh HEM3MEHHBIM, B OTJCIbHBIE JTHU MOXXHO paboTath B He-
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IIOJTHOM COCTAaBe.

UsieHbl KOMaH/Ibl AOJKHBI UMETh MPAKTUYECKHUM OTBIT U BBICOKHM mpodeccro-
HaJbHBIA ypoBeHb. B komaHnie nomkeH ObITh ompeneneH Beayuuid. B DFMEA-
KOMaHJI€ 3TO KOHCTPYKTOp, B PFMEA-KOMaH 1€ 3TO TEXHOJIOT.

Cama merononoruss FMEA noctaroyHo mpocTa, U COCTOUT M3 CIEAYIOIINX
wazos:

[TnanupoBanne FMEA. Onpenensiercss Mmoaudukanust 1 3Tanbl padboThl O Me-
tony FMEA: chauana DFMEA, notom PFMEA wunu o6muii FMEA.

CdopmupoBars FMEA-komaHTy.

O3HAaKOMUTHCS C PEATIOKEHHBIMU MMPOSKTAMU KOHCTPYKIUU U (MIJIM) TEXHOJIO-
TUYECKOr0 MpoIecca U MOCTPOuTh AepeBo AehexToB (puc.11.2 u puc.11.3).

VieaMal Viea Ne 2 Viea Ne 3 Viea Mo 4 Viex e §

KoMmoHeHTHI

[ PR
o]
o Wk

Puc.11.2. JlepeBo aedexroB B Hayane npoBeaeHuu FMEA-koHCTpyKIIMu

ITpomecchl

TIpomece Ne 1 Tpomecc Ne 2 TIpomecc Ne 3 Tpomecc Ne 4 Tpomecc Ne 5
1 1 1 1 1

JeMeHTHI IpoIecca

Puc. 11.3. JlepeBo nedexron B Havase npoeaeHuss FMEA-nponecca

OnpenenuTs MOTEHIMATBHBIC OTKJIOHEHUS (HECOOTBETCTBHS) KOHCTPYKIIHH
ninu nporecca. OnpeaenuTh BUIBI MOTEHIHANBHBIX aedekToB (puc. 11.4), ux mo-
cneactBuii u npuunH (puc. 11.5). Jlanee ouenuBaroT pucku (puc. 11.6). Ings PFMEA
COCTAaBIIACTCS KOHTPOJIBHBIM MepeueHb MO BBIOOPY MOCHEI0BATENBHOCTH 00pabOTKU
niporieccoB (puc. 11.7) u KOHTPOJIBHBIN NMEPEUCHb MO OMPEACICHUIO MOCIEA0BATEb-
HOCTHU 00pabOTKH 3JIEMEHTOB TpolieccoB (puc. 11.8).
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N N o

BbIfB/IeHHE BO3MOKHOI0

IIpu FMEA-
KOHCTPYKLIHH

- YTO MOI'JIO ObI 0TKA3ATH B

JeTATH (¥371€) IIpH

BbIIO/IHCHHH OITp eeJIeHHOH

PyHKIDH

- B YeM JeTAIb (Y3€JI) MOrIa

ObI He COOTBETCTBOBATDH

. TeXHHYeCKHM YCIOBHAM?

B L LR L

L

- YT0 MOI'JIO ObI He

IO IYIHThCH B Mpoliecce
NPOH3BOICTEA HIH
MOHTARA?

3 K R

4

:-:-.\'-:\\:-.\'-:~.\'-:+:-.\'-:-.\*-:N-:l-x-:-x-x-:-x-:-x-:\\:-x-:-x-:\\:-x;:;

IIepeyeHn

NOTCHIHATbHbBIX

TIpumMep BIHMAHHATIOC e ACTBHA
AedexTa NI KOHCTPYKIHH IIPH
FMEA-KOHCTPYKIIHH

(Ha npHMepe

TPAHCIOPTHOr O

I PHCK B 0€30ITACHOCTH: <

cp

- TPAHCTIIOPTHOE CPEACTBO He
KOHTPOJTHPYeMO;

- 0TKA3 TOPMO30B;

- BBIXOJ] H3 CTPOSI CHCTeMBI

YIIpaBJIeHHA. /

I HexomycTHMoe COCTOSHIE:

- KACACTCH 3AKOHOJATe/IbHbIX
TIp € ATHCAHMI.

» HedyHKIHOHHp OBAHHE
¥3J10B:

- PYJ1eBOH H TOPMO3HOH
TIPHBOJT;

- CTEKJIONIOXbeMHHK;

- pagHo He padoTaeT H T.1.

J

I ITageHyie MOIHOCTH:

- JBHTaTe Ih;
- BCIIOMOTaTe/IbHOe
YCTpPOMCTBO.

I HenpHATHLIE OLYINEHHS:

- IyMBbI;

- 3aMAax;

- BeHTHIALHA, ITaphl;

- KoJIe0aHHA (BHOpaIM).

4| JedexThI BHEIHEr0 BHAA:

- BHEIUHHE [IOB] €K HH;
- XePeKThI OKPACKH
(BHeIIHHI BHN).

Puc. 11.5. TloreHnmanbsHbie OCHeCTBUS nedekTa
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PFMEA — KkapTa INOTOKA /OLIeHKH

pHCcKa
¥ * N

— . IIATH ITPOIECCA: » OIEHKA PHCKA:
- BBIHYTh PaclbLIMTeNb II0K PBITHA .

> =l 4 - » HuzkHi I
u3 gepiKaTtesis

| » - OTKPHITH ABEph TPAHCIIOPTHOIO -« > HmZKHI —
cpeacTea
- BEECTH PacHbLIMT b, BKIIOYUTE
pesie 12 Ha cexyHAY U cOesiaTh TP Bricokas
npoxoga *

|——» - OCTAaBHUTH peJie Ha 3 ceKyHIbI - > Cpemﬂlﬁ D

| » - BBIBECTH PacHbLIMTe] b Cpe it PE—
- 3aKPBITH JBepb TPAHCIOPTHOI O

> cpeacTEa ¢ > HuzkHH I —
- BO3BPATUTh PacHbLIMTENH B T —

Jep>KaTeJib

Puc. 11.6. PFMEA — xapta notoka /onieHK# prcka (Ha nmpumepe npoiecca «Haoxe-
HUE MOKPBITUS BHYTPU JIBEPH»)

Mpouecc (rpynnekl Nnpoueccos)
1 2 3 4 5

Kputepun FMEA:

Tpebobanna FMEA-KOHCTPYKUMK
TpeboBaHWA 3aKa3UMKOB

KpuTyeckue npoueccol

3HauMTeNbHOE M3MEHEeHHWE npoliecca
BHenpenue SPC

Hoeoe obopyaoBaHWe/MHCTPYMEHT
OkpyxawLlas cpefa/puckv Tpyaa
3HauMTENbHLIE M3MEHEHWA OpraHu3aLuu

CyMMa nyHKTOB:
MNocnepoBatenbHocTh 06paboTkn ans
npoeegeHna FMEA npouecca

2 — MNonHaA HOBW3Ha;
OueHKa: 1 - YacTU4HO ecTb 3NeMEHTbl HOBUSHBI;
0 = HOBWM3HbI HET.

Puc. 11.7. KoHTposibHBIN NIEpEUEHb 10 BEIOOPY MOCIEI0BATEILHOCTH
o0paboTku nporeccoB mpu PFMEA
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Mpu3Haku KavecTBa / TpeboBaHUA 3SnemMeHTbI Npouecca

Pucku npouecca A B c D E
CobnoaeHwe BbICOKOW TOYHOCTH pa3MepoB
KoMnnekTHo / nepenyTaHo
C noBpexaeHWeM / C KOppo3uewn
Ocob0o CNOMHBIA MOHTaX
Henonagku WHCTpymeHTa / obopynoBaHuA
Py4Hoe narotoeneHue / cbopka
B0O3MOKHOCTH M3rOTOBMEHWA B TEXHOMOrMYECKOM
npouecce He obecneveHa
OrpaHnyeHHLIe BO3MOXHOCTH NPOBEPKK
Bpak B cnyyae Bo3HMKHOBEHUWA Jedexkta
IMpobnemel Be3onacHoCTH
CyMMma NyHKTOB:

MocnepoBaTtensHOCTL 0BpaboTku Ans
npoeegeHna FMEA KOHCTPYKLUMM

2 — MonHan HOBU3HA,
OLeHKa: 1 -YacTU4HO ecTb 3NeMEHTb HOBU3HBI;
0 — HOBU3HbI HeT.

Puc. 11.8. KoHTpoJIbHBIN NIEpEeUEHb IO ONPEAETCHUIO MOCIEI0BATEIBHOCTH
00paboTku 35eMeHToB npoueccoB mpu PFMEA

OnpenenuTs BO3MOXHBIC IOCIEICTBHS 3TUX OTKJIOHEHUW, C OINpEACIICHHEM
O0ajyia 3HAYUMOCTH S TIO COOTBETCTBYIOIIEH Tabnuie (mecsTuOauibHas IIKasa)
(tabn.11.1 wnm tabn. 11.2). Dxcnepmmuo vicmasnsiemcs oyeHKka coomeemcmeayouas
BHAYUMOCMU OAHHO20 OeqheKma No e20 803MONCHLIM NOCIeOCHBUEM.

Tabmuma 11.1

Pexomennyemas mkana 6amnoB 3Hauumoct S 1t FMEA koHcTpykuuu

npu 3kcneptHoi onierke (I'OCT P 51814.2-2001)

[TocnencrBue | Kpurepuil 3Ha4NMOCTH TIOCIEACTBHUS bamn S

Omnacnoe 06e3 | O4eHb BBHICOKMU paHT 3HAYUMOCTH, KOT/Ia BUJ MOTEHIHAIbHOTO | 10

npeaympe- nedekra yxyamaer 6€301macHOCTh paboThl TPAHCTIOPTHOTO CPe-

KIICHUS CTBa W/WJIM BBI3BIBAET HECOOTBETCTBHE OOsI3aTEIBHBIM TpeOOBa-
HUSIM 0€30TIaCHOCTH M SKOJIOTUH 0e3 PeynpexKIeHUs

OmacHoe ¢ | Becbma BBICOKHIT paHT 3HAYMMOCTH, KOT/Ia BHJI TOTCHIIMAILHOTO | 9

npeaympe- nedekra yxyamaer 6€301macHOCTh paboOThl TPAHCTIOPTHOTO CPe-

KICHUEM CTBa WJIM BBI3BIBAET HECOOTBETCTBUE 00S3aTEIHHBIM TpeOOBaHHU-
sIM O€30TTaCHOCTH 1 DKOJIOTHH C TIPEAYIPEKICHIEM

Ouens BaxHoe | TpaHcopTHOE CpeACTBO/y3es HEpabOTOCIOCOOHO ¢ moTepew | 8
OCHOBHOU (pyHKUIUU

Baxnoe TpancnoptHoe cpencTBo/y3en paboTOCHOCOOHO, HO CHEKEH | 7
ypoBeHb b dexTuBHOCTH. [loTpeOuTens HEYTOBIECTBOPEH

YMepenHoe TpancnopTHOe CpenacTBo/y3en pabdoTOCTIOCOOHO, HO CHUCTEMBI | 6
koMmdopra/yaodcTtBa HepabotocrnocoOnsl. [loTpebutens wucmbl-
TBIBAET TUCKOM(OPT
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Cnaboe TpancnoptHOe cpenacTBo/y3en paborocrnocoOHo, HO cuctema(bl) | 5
koMmdopra/yaodcTBa padoTator ManodddexkruBHo. [loTpeduTenn
HCIBITHIBAET HEKOTOPOE HEYIOBICTBOPCHUE

Ouenb cnaboe | OTAenka M IYMHOCTh M3ZENUs HE COOTBETCTBYIOT OXHAaHUAM | 4
notpedurens. Jledekt 3amedaeT OONBIIMHCTBO MOTpeOUTENEH

Hesnauntens- | OTaenka/myMHOCTh W3ACIHS HE COOTBETCTBYIOT OXHIAHUAM | 3

HOE notpebutens. Jledekr 3amedaer cpeHuil moTpedUTEND

Ouenp He3Ha- | OTAENKa/IIyMHOCTh M3/ENUsS HE COOTBETCTBYIOT OXHAAHUAM | 2
YUTEIBHOE notpedurens. Jledekt 3amevaroT NpuANpUIUBhIC TOTPEOUTETHN
OrcyrctByer | Het mocnenctBus 1

[Mpumedyanne — «OnacHoe C MPEIyNpexACHUEM» — TaKOe MOCIEICTBHE, O BO3MOXKHOCTH
HACTYIUICHHSI KOTOPOTO MOTpeOuTeNnb (IM0JIb30BaTeNb, ONEpaTop) MPEAYNpPEKIACTCsS 3apaHee
CBETOBBIM, 3BYKOBBIM HJIU JPYTUM HHIUKATOpOM. B psje cirydaeB mpeaoTBpaTUTh HACTYILIE-
Hue AedexTa ¢ ero nocjiaeCTBUEM HEBO3MOXKHO WM TEXHUYECKU HEIEeIeco00pa3Ho, HO JIETKO
OCYIIECTBUTDH MPEAYNPEKACHUE O HACTYIJICHUU B OJIM>Kaiiiiee BpeMs Takoro Aedekra (Hampu-
Mep, U3HOC KOJIOJIOK TOPMO30B, Ma/ICHUE YPOBHS TOPMO3HOH JKUAKOCTH T.11.).

Tabnuua 11.2
Pexomennyemas mkana 6aios 3Haunmoctu S nist FMEA npouecca
npu 3kcneptHoi onierke (I'OCT P 51814.2-2001)

[Tocnencraue Kpurepnii 3HauMMOCTH TOCIEACTBUS Bamn S

Omnacnoe 6e3 mpemy- | MoxeT MOABEpPrHYTh OMACHOCTH MEPCOHAN y CTaHKa Wik Ha cOopke. | 10
OPEKIACHUA OueHb BBICOKHI PpaHT 3HAYMMOCTH, KOTJa B IOTCHIAAJIBHOT'O JIG(I)GK-
Ta yXyAmaeT 6€30macHOCTh pabOThl TPAHCTIIOPTHOTO CPECTBA U (VJIH)
BBI3bIBAET HECOOTBETCTBUE 00A3aTENBHBIM TPeOOBAHUAM 0€30MaCHOCTH
¥ 9KOJIOTHH 0€3 TIpeIynpeKIeHUs

OmacHoe ¢ mpemy- | MOKeT MOABEPrHYTh OMACHOCTH MEPCOHANl y CTaHKa MM Ha cOopke. | 9
NpeXkICHUEM BecbMa BBICOKHI paHT 3HAYMMOCTH, KOTJa BHJ MOTEHIHAIBHOTO Jie-
¢exTa yxymmaer 0e30MacHOCTh PabOThI TPAHCIIOPTHOTO CPENCTBA U
(uu) BBI3BIBAET HECOOTBETCTBHE 00s3aTeNbHBIM TpeOOBaHUSIM Oe3-
OTACHOCTH ¥ 3KOJIOTHH € TPEAYTPEeKACHHEM

OueHb BaxHOE Bonbiioe Hapyiienue npou3BoACTBEHHON nuHUU. Moxer OpakoBaThes | 8
1o 100 % mpoxykiuu. TpancmopTHOE CpeacTBO/y3en HepaboTOCTIOCO0-
HbI ¢ oTepeii TiiaBHOM QyHKuuuU. [loTpeduTens oueHb Hel0BOIEH

Baxnoe HeGonbinoe HapynieHue npou3BOACTBEHHOM nuHUA. MoxeT notpedo- | 7
BATbCS COPTHPOBKA MPOAYKLMHU, KOrJa dacTb ee Opaxyercs. Tpawc-
MOPTHOE CPEACTBO PabOTOCTIOCOOHO, HO ¢ TOHMKEHHON 3((HEKTHBHO-
cThto. [loTpebuTens Hey10BIeTBOPEH

YmeperHoe HeGonbloe HapymeHre npou3BOACTBEHHON TMHUH. YacTh mpoxykuuu | 6
HeoOxomumo 3abpakoBath (03 coprtupoBku). TpaHCTIOpPTHOE Cpen-
CTBO/y3el paboTOCHOCOOHBI, HO HEKOTOpble CHUCTEMbI KoMdopTa u
yno0ctBa He padoTatot. [loTpeduTeNns NCTIBITHIBAET TUCKOMPOPT
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Cnaboe

HeGonbioe HapyuieHne npou3BOACTBEHHOH iuHUU. MoxkeT norpeo-
Bathes nepezenka 10 100 % npoxykimu. TpancmopTHOe cpencTBo/y3en
paboTOCOCOOHBI, HO HEKOTOPBIE CHCTEMbI KoM(opTa U yao0cTBa pa-
00Tar0T ¢ MoHWKEHHOH QhekTHBHOCTHIO. [loTpeduTENs MCTIBITHIBACT
HEKOTOPOE HEY/IOBIETBOPEHHE

Ouens cimaboe

HeGonbioe HapyuieHne npou3BOACTBEHHOH nuHUU. MoxkeT notpeo-
BAaTbCS COPTUPOBKA U YacTHYHAs mepenenka npopykuuu. Otnenka u
MYMHOCTb U3ACINA HE COOTBETCTBYIOT OXKMIAHUAM HOTpC6I/ITCJ'I$I. Ortot
nedext 3amevaet O0JIBIINHCTBO NOTpeOUTENEH

Hesnauurensuoe

HeGonbioe HapyuieHne npou3BOACTBEHHOH nuHUU. MoxkeT norpeo-
BAThCA Tepejiesika YacTH MPOAYKIUK Ha ClieUaIbHOM ydacTke. Oten-
Ka ¥ LIyMHOCTb HE COOTBETCTBYIOT OUAaHUAM moTpedutensd. dedexr
3aMeyvaeT CpeIHU MoTpeOuTeb

OueHp HE3HAYWTEND-
HOE

Hebomnbmioe HapyiieHne Mpou3BOACTBEHHON THHUK. MoxeT motpe6o-
BaThCS J0pabOTKa 4acTH MPOAYKIMHA HA OCHOBHOM TEXHOIOTHYECKON
JIMHHWH. OTI[CJ'IKa W IIYMHOCTb HE COOTBCTCTBYIOT OXHIAAHUAM MOTPEC-
ourens. [ledext 3amedaer paz00opInBbIiA MOTPEOUTEND

OtcytcTByeT

Her nocnenctaus

OnpenenuTs MOTEHIIUATBHBIC TPUYMHBI/MEXaHU3MbI dTHX OTKJIOHCHHUH C yCTa-
HOBJICHHEM OaJljla BEPOSATHOCTH WX BO3HHMKHOBeHHS — O (mecsTmOauibHas IIKasia)
(tabn.11.3 unm T1abn. 11.4) — sxcnepmno evicmasieHHas OYeHKd, COOMBEMCMEBYI0-
Was 8eposIMHOCMU 803HUKHOBEHUSL OAHHO20 Oeexma. BeposiTHOCT BOSHUKHOBEHUS
nedeKrTa — KOJIMYECTBEHHAs OIEHKa JOJIH MPOAYKIMH (OT OOIIEro ee BBITyCcKa) C Je-
(heKTOM JTaHHOTO BHUJA; Ta JIOJISI 3aBUCUT OT MPEIIOKCHHOW KOHCTPYKITUU TEXHUYC-
CKOTO 00BEKTa U MpoIecca ee MPOU3BOICTRA.

Tabnuua 11.3
Pexomennyemas mikana 6annoB Bo3HukHoBeHUs O aiis FMEA koHcTpykuuu
ripu dkcnieptHoi oneHke ('OCT P 51814.2-2001)

BepositHocTh nedexra Bo3moxHbIe 4acTOThl 1eEKTOB bann O
OueHb BbICOKas: JePEKT MOYTH HEU30ekKeH boiee 1 u3 2 10
» 1 usz3 9
Bricokasi: noBTopsitonuecs 1edeKTb bosee 1 u3 8 8
» 1 u3 20 7
YMmepeHHas: cinydaiiHble 1eQeKTb bonee 1 u3 80 6
» 1 u3 400 5
» 1 n3 2000 4
Huzkas: oTHOCHTETEHO MaJIO 1EPEKTOB Bonee 1 u3 15000 3
» 1 u3 150000 2
Maunas: nedekt MajaoBeposITEH Memnee 1 u3 1500000 1

B cnyyae PFMEA, ecnu npuunHoi nosiBneHus Aedekra sSBIseTcss HapylIeHHe
YCTAHOBJICHHOT'O JOMYCKAa Ha JaHHBIM MOKAa3aTelib KaueCTBA U €CIIM MMEETCA CTaTH-
CTUYECKUW aHaNIMW3 I aHAJOTUYHOrO Mpolecca, TO PEKOMEHIYEMbIM OPUEHTHUPOM
nis BeicTaBinenus 6amna O apnsercs nagekc Cpy, TpUBEIeHHBIN B Tadmune 11.4.
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I[Ipumeuyanune— Cratuctudeckuil uaaexc Cpy onpenenser NpakTUIECKHe
BO3MOKHOCTH TEXHOJIOTHYECKOTO TMPOIIecca Mo 00SCIIEYeHUIO BHITTOTHEHUS TPeOoBa-
HMI yCTAHOBJIEHHOTO JIOITyCKa Ha JaHHbIM nokasarens kauectBa X. Munexc Cpy, BbI-
YUCJISIOT 110 (hopMmyIie:

_ min| (U -X)-(X-1L)]

5 (11.1)

pk
rae UL _ BEpXHEE M HIXKHEE MPEEIbHbIC 3HAUCHUS TOJIS IOMYCKa MOKa3aTess Ka-
yecTBa X;

X - BRIOOPOYHOE CpeHEE MIIM OLIEHKA MOJI0KEHHs [EHTPa HACTPOMKH TEXHO-
JIOTMYECKOr0 IIpolecca;
G;- OLIEHKA CTaHJapTHOTO OTKJIOHEHHS IpoIiecca.
Tabnuua 11.4
Pexomennyemas mikana 6amnoB Bo3HukHoBeHus O aiis FMEA npouecca
npu 3kcneptHoi onieHke (I'OCT P 51814.2-2001)

BepostHocTh nedexra Bo3sMmoxHbIE NHuneke bamn
4aCTOThI Cpk O
nedeKToB

OueHb BbICOKas: JePEKT MOYTH HEU30ekKeH bomee 1 u3 Memnee 10
2 0,33
»1us3 » 0,33 9

BrIcokas: acconuupyeTcs ¢ aHaJIOTUYHBIMU ITporieccamu, |  bonee 1 wu3 Memnee 8

KOTOPBIE YAaCTO OTKA3bIBAIOT 8 0,51
» 1 us3 20 » 0,67 7

VYMmepeHHas: B oOuiemM accouuupyercs ¢ npeabiaymumu | bosee 1 u3 Menee 6

mporeccaMu, y KOTOPBIX HaOMIOAINCh CIydalHbIE Jie- 80 0,83

(heKThI, HO HE B OOJIBIIION MPOTIOPLIUH » 1 u3 400 » 1,00 5
» 1 13 2000 » 1,17 4

Huskas: ornenbHble nedekTsl, cBs3aHHbIE ¢ M000HbIMU |  bosee 1 u3 Memnee 3

poreccamu 15000 1,33

Ouens HU3Kas: OTAETbHBIE NeEKThl, CBSI3aHHbBIC ¢ TouTH | bonee 1 u3 Menee 2

MJEHTUYHBIMU IPOLECCAMHU 150000 1,50

Manas: nedext MmanoBepositTeH. JlepexTsl HUKorga He | Menee 1 u3 Bonee 1

CBSI3aHBI C TAKUMH K€ UICHTUYHBIMU IIPOLIECCAMU 1500000 1,67

OnpenenuTs UMEIOMIUECS MEphbl YIPaBICHUS IMPOIECCOM IO OOHAPYKESHUIO
JAHHBIX TTOTCHIIMAbHBIX HECOOTBETCTBUH C YCTAaHOBJICHHEM Oajuia 1Mo BEPOSTHOCTH
ux obHapyxkeHus D (mecatubaipbHas MIKala) — 9KCHEPMHO 8bICNABLEHHAS OYeHKd,
COOMBEeMCmMBYIOWas 6epOSMHOCIU 0OHAPYHceHUs. 0anHo20 depekma (Tabi.11.5 win
tabn. 11.6). BepostHOCTh 0OHapykeHUs AedeKTa — KOJUYECTBEHHAs OIlEHKa JOJU
MPOIYKIIMN ¢ TOTCHIIMAIBHBIM JIe(EKTOM JaHHOTO BHJIA, JIJII KOTOPOH MPEITyCMOT-
PCHHBIA B TEXHOJOTHYECKOM ITUKIIC METOJbI KOHTPOJIS M JUATHOCTUKH TIO3BOJISCT
BBISIBUTDH JAHHBIA Te(PEKT WIIM €ro MPUINHY B CIIy4ae UX BOSHUKHOBCHHUS.

[Tepemuoxast 6amnel S x O x D, BBIYHCIHTH npuopumemnoe yucio pucka
(/I4P) — KOMMYECTBEHHYIO OIEHKY KOMIUIEKCHOTO pucka nedekra (ot 1 mo 1000)
(puc.11.9).
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Tabmuua 11.5

chaFMCHT IMPOTOKOJIa aHaJIn3a BUAOB, IPUYHUH
u HOCJICJICTBI/Iﬁ IIOTCHIHAJIBbHBIX IIC(l)CKTOB

Bun mno- | [locneacrBue | ban | [lorenumansHas | ba | IlepBoHavyaibHO bax | ITYP
TEHIIH- MOTEHIMaMb- | 1S | MpuYMHA  Jie- | JUT | IpeAJIOKEHHbIE Mephl | 1 D
aTpbHOTO | HOTO Jedek- (dekra O | mo oOHapyXeHHIO Jie-
nedekra | Ta (dekra
O6pazo- | 1 Pazpyme- | 10 1 3axum 3aro- | 3 Busyanbnblii KOH- | 8 240
BaHHE HUE IIWJIMH- TOBKH CO CMe- TPOJIb
TOHKOU Ipa IIpu pes- LEHUEM
CTEHKH KOM U CHJIb-
TLHLITHH- HOM ~ TOpMO- 2 3aroTtoBku ¢ |3 KonTpons nmaprum oT1- | 5 150
npa KEHUU
3aHMKECHHBIMHU JUBOK TI0 0Opasiy-
MEXaHUYECKHU- JTAJIOHY  MEXaHW4Ye-
MH CBOMCTBaMU CKHX CBOMCTB
Tabmuma 11.6
HoBrle 3HaueHus 60amioB
Bun [TocnencrBue no- | ban | IlorenumansHas | ban | [Ipennoxennsie | bamn 1P
IIOTEH- TEHIIMAIIBHOIO 1S | npuunna nedekra | 1 O | mepbl no oOHa- D
AaJIb- nedexra PYXEHHIO Jie-
HOTO (dekra
nedek-
Ta
O6pa- 1 Paspymienue 10 1 3axum 3aro- 2 Craructuue- 2 40
30Ba- HUAJTUHIpA TIPU TOBKH CO CMeIIIe- CKHUI KOHTPOJIb
HUE PE3KOM U CHJIb- HUEM MIPU THAPABIIU-
TOHKOM | HOM TOPMO>KCHHH YECKUX UCITBI-
CTEHKHU TaHUSIX
ATTUH-
apa 2 3aroToBKH C 3 To xe 2 60
3aHMKECHHBIMHU
MEXaHUYECKUMHU
CBOMCTBaMH

Pe3ynemam: TEXHOIOTMYECKUH NPOLECC B LIEJIOM CTall 0ojiee HalEeKHBIM IIPH
HE3HAYUTEILHOM BO3pacTaHUM CEOECTOMMOCTH M3TOTOBIICHUS LHIKMHIpa. Dopmaib-
HO: MakcuManbHoe 3HaueHue [TUP nis storo nedexra cHmkeHo 1o 60.

CpaBauBass [IYP u IIYP rpanuyHoe omnpenenuts NPUOPUTETHBIE JedeK-
TBI/TIPUYUHBI, TI0 KOTOPBIM HEOOXOAUMO, MPEKIE BCEro, BecTu padboty (puc.11.10).

OnpenenuTs peKOMEHAYEMbIE AEUCTBUS IS YCTPAHEHUs TOTEHUUAJIbHBIX Jie-
¢dekToB 1 ux npuyuH (puc.11.11).

OnpenenuTs OTBETCTBEHHBIX 33 BBINIOJHEHUE PEUICHUN W KOHKPETHBIE CPOKH
UX peaan3aluu.
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HecootBeTcTBUE nyeP 0 50 100 150 200 250 300 350 400 450 500
HecooTeeTcTBME 1 500 ‘ : ! | w w ; ,
HecooTBeTcTBHNE 2 450 ! I I I I T T
HecooTBeTcTBHE 3 400 ! ! L
HecooTeeTcTBME M 110 |

M4YP, = 100 ‘
HecooTeeTctEne M+1 a0
HecooTBeTcTEME N 20 ]

Puc. 11.10. I'pannunsie 3HaueHus [TYP

OueHka HeoGxoaumocTtb
3HaummocTb AedhekTa B AONOSTHUT.
0 D MepOonpUATUAX
1 1 1 |VnoeaneHwiit cnyuaii HeT
HapexHoe oBnageHune, KOHTPOMb, Kak
1| 1 |10 [Ha A P Het
paeuno, He TpebyeTca
10 1 1 |OedekT He nonapaeT k sakasumnky HeT
10 1 10 |Oedexr moxeT nonacTs k 3akasumky Oa
YacTo noeTopsArLWMIACA gedekT,
1 10 1 HaBepHsAKka MaeT BbiTb BbIABNEH ﬂa
YacTo noeTopsArWMIAcA gedekT,
1 10 10 MOKET NONAacTh K 3aKa3UMKy na
YacTo NOBTOPSLWMWIACA BECOMBINA
10 | 10 | 1 | then Aa
34ecb NPUHLUMMKUANLHO YTO-TO HE B
10 | 10 | 10 |[oone Ada

Puc. 11.11. OpuentupoBoyHasi HOTPEOHOCTH B IPUHITHH MEP

OTtcnenuth U 3aQUKCUPOBATH PE3YIbTaThl PEKOMEHIOBAHHBIX JAEHCTBUHN MOCe
UX BBITTOJHEHUS.

Omnpenensisa u nepeMHoxkas 3KcnepTHbie 6amibl S x O x D, nonydeHHble nocie
BBITIOJTHEHUS PEKOMEHAYEMbIX NEHCTBUN, MOJYyYUTh HOBOE MPUOPUTETHOE YHUCIIO
pucka [TYP.

CpaBauBasa HoBoe IIYUP u ITYP rpaHnuyHoOe, NpUHATH PELIEHUE O MPU3HAHUU
KOHCTPYKIMH (Tpoliecca) YAOBIETBOPUTEIbHBIM UITH, €CJIU TpeOyeTcsi, 0 HEOOX0aH-
MOCTH JajibHeiero ynyumenus. 3nadenue [TYP rpannunoro (B aBTonpoMe ceroiHs
s10 100-125) Takke MOXKET YCTaHABIMBATHCS C YUETOM crienuduky npeanpusTus. B
HEKOTOPBIX CIIy4yasix MOXeT ObITh ropazgo meHee yem 100. I'maBHOe MOMHUTH, YTO
3aKOHOJATENb TYT — MOTPEOUTEb.

Koppexmupyrowue Oeticmsus. PeKOMEHI0BaHO paccMaTpUBaTh «HAIPaBICHUS
BO3JICUCTBUI» KOPPEKTUPYIOIINX NECHCTBUM B CIEAYIOMIEN MOCIEI0BATEIIbHOCTH:

HcknounTh NpUYMHY BO3HMKHOBeHUs Aedekta. [Ipy momoum u3MeHeHus
KOHCTPYKIIMM WJIM Tpollecca YMEHBIIUTh BO3MOXXHOCTh BO3HHKHOBEHUS JAe(eKTa
(ymenbuTh 6211 O);

BocnpenstcTBoBaTh BOZHMKHOBEHHUIO fnedekra. [lpu momomu cratucTuyecko-
ro peryJMpoBaHus MoMeniaTh BO3HUKHOBEHUIO JedekTa (yMeHbuTh 62 O);

CHusuth BnusgHue aedexra. CHU3UTH BIUsAHUS JedeKTa Ha 3aKa3uuKa Uiy 10-
CJIEAYIOIIMI TIPOIIECC C YYETOM M3MEHEHHsI CPOKOB U 3aTpat (YMEHBIIUTH Oa S);

OO6s1erYnTh U MOBBICUTH JOCTOBEPHOCTH BbIsIBICHUS Aedekra. OOJIeryuTh Bbl-
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sBJIeHUE Ae(deKTa U MOCISAYIOMUN PEMOHT (YMEHBIIUTE O0a D).
Ymoobwvl memoouka 3¢hghexmusno pabomana, Heooxooumo (puc. 11.12):

OGpazosanue FMEA-koManabl
BiGop seaywero
L]

OaHaKkoMNeHne ¢ NPEONOMEHHEIMA
MPOEKTAMW KOHETPYKLIMK i (1)
TEXHOMOrMYECKOro npoecea

'

SKenepTHOE onpenensHie NoTeHLWaNLHL
JeherToR QAHHOW KOHCTPYELWA W (Wnw) |-
TEXHONMOMMYECKOND NpoLecca

CocTaeneHwe nepeyHA aetherTos
C NoOCNencTenAMM M HPMH&MH

Mpeypna 1 \ / MocnepcTene 1

MpuumHa 2 Dedext Mocneacrawe 2

*

MpwdHa m MocneacTeue k
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Puc. 11.2. Anroputm pabotst FMEA-komanabt
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O0Oy4HTbh 3TON METOJUKE CIEMATIMCTOB, KOTOpbIe OyAYT €€ MPOBOIUTH;

OOy4HTh CIELUATUCTOB METOJaM KOMaHIHOW pabOThl MU METOJIaM MO3TOBOTO
HITYpMa;

MPEeIOCTaBUTh MOMEIIEHNE, KOMITBIOTEP, BCE HEOOXOANMBIEC JTaHHbIE ISl aHa-
nu3a;

HA3HAYUTb BEJIYIIET0, KOTOPBIA Oy/I€T HACTOSIINM JIUJIEPOM;

KOMaH/Ia He JJO0JIKHA ObITh OYE€Hb OOJIBIION MM OY€Hb MaJeHbKOM, ONTUMAb-
HOE KOJIMYECTBO 4-8 4ENOBEK;

710 Hayana paboThl KOMaH/bl MOJArOTOBUTh BCE HEOOXOAUMBIEC TAHHBIE U €CIH
€CTb -OIIbIT PAHEE PEATU30BAHHBIX IIPOEKTOB;

BpeMsl paboThl KOMaH/ bl He OoJiee 3-6 4acos;

- HE0OXOJIUMO TTOHUMATh OCOOCHHOCTH MpoBeneHUs Kaxaoro Buga FMEA u
cnenuUKU TPOBEICHUS MPOLEAYpPhl IPUMEHUTEIBHO K MOJATOTOBKE MMPOU3BOACTBA U
B JICUCTBYIOLIEM IIPOU3BOJICTBE.

«Cmepmenvruley 60ne3nu memooa FMEA: popManbHbIi MOAX0/; HEOHUMA-
HUE ocoOeHHOoCTel npuMeHeHus Ha pa3Hbix dtanax JKIII; HemoHuMaHus B3aUMOCBS-
3u ¢ apyrumu meroankamMmu CMK; HenmoHnManue ocoOCHHOCTEN U cnenuuKu mpu-
MeHeHus: FMEA cuctembl, KOHCTpYKIIMH, MPOLECCa U MU3JENUs; OTCYTCTBHE IMOM-
JEP>KKU BBICIIUM PYKOBOJCTBOM.

HecMmotpst Ha mpocroTy U 3ddextuBHOCT, MeToauku FMEA, Henb3st 3a0bl-
BaTh, YTO OHA MUMEET OJUH MUHYyC. Tam, rje mpuyuHbl MOTEHIUAIBHBIX AE(PEKTOB
JexaT 0COOCHHO «TIyOO0KO», METOJMKA MOKET HE JaTh pe3yiibrata. B aTom ciydae
HE0OX0IMMO MPUMEHEHHEe OoJiee CI0XKHbIX MeToauK, Hanpumep DOE («Ilnanuposa-
HUE KCIIEpUMEHTOBY»). Ho B 3TOM ciydae He0OX0AMMO, YTOOBI Ha MIPEANPUATUN ObLI
OJIMH WJIM HECKOJIBKO CHEeHAIUCTOB, 00yueHHbIX MeToukamM DOE.

[Ipumepsbl 1opabOTKU NMEPBOHAYATBHBIX KOHCTPYKTOPCKUX M TEXHOJIOTHYECKUX
pemennii FMEA -komaHiamu

[Ipumep 1. FMEA-komanna paboTaer HaJl COBEPIICHCTBOBAHHMEM KOHCTPYK-
LMY HATHETATEJIbHOTO IUIAHIa, COEAUHSIOIIET0 HACOC C PYJIEBBIM I'MAPOYCHIIUTEIIEM
st aBromoOus. [lepBoHavanbHO MpeaAsioKEHHAss KOHCTPYKUHUSA IIIJIaHTa Mpeanoia-
rajia ero COeJJMHEHUE C HACOCOM MPH MOMOIIU TPYOKH C TBOMHON KOHMYECKOU pas-
BAJIBIIOBKOM 1 HaKUIHOM raiikoi (cm. ta61.11.7).

Tabnuna 11.7
@parMeHT NpOTOKOJIA aHAJIN3a BUAOB, IIPUYHH
Y TIOCJICJICTBUN MOTEHIIMAIBHBIX 1€(EKTOB

Bun norennu- | ITociaencrBue ban | Ilorenumans- | ban | IlepBoHavasibHO bax | II4
QIbHOIO  Jie- | MOTEHIHUAJb- nS |Hags mnpuumHa | 10O | npemioKeHHbIE aD | P
(dekra HOTO nedexTa nedekra Mepel IO OOHapy-
XKEeHUIo nedexra

Teub B coenu- | 1 3arpszHenue | 10 1 Paspymenue | 8 Busyaibno 9 720
HEHUU OKpyKaromen ceyia  coeau-

Cpelibl HEHUS

2 Camxenue | 8 2 Otknonenue | 7 Cneunanpapie  u3- | 6 420
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3¢ deKTUBHO- r€OMETPUH MEpUTEIN
CTH pYJIEBOIO TpyOKH IIaH-
yHpaBieHus ra Wi cejujia
3 Cuumxenue | 7 3 3arpyaneH | 9 Jlunamomerpuue- 7 630
yno0cTBa JOCTYTI K CKHMM KITHOY
YIIPABJICHUSA HAKUTHOU
raike B aBTO-
Mobuiie

B pesynbTaTe paccMOTpEeHHS abTEPHATUBHBIX KOHCTPYKIHHA OBLIO BBIOpAHO
COCIMHCHHE IUIAHTa C HACOCOM IPU MOMOIIU TOPIIEBOTO YIUIOTHEHHUS C MEIHBIMU
maibamMu 1 K3MEHEHO MECTO 3TOTO COSAMHEHUS B HACOCE JIUIS 00JIETYCHUS JOCTyIa K
COCIMHCHHUIO TP 3aBOJCKOHN cOopke u peMoHTe. HOBbIC 3HaUCHUS 0alIoB IpHUBEIC-
HbI B Ta01.11.8.

Tabnuma 11.8
HoBrle 3HaueHunsa 0aioB

Bun no- | [Tocnencreue | bann | [loteHmans- ban | IIpemnoxen- ban | ITYP
TEHIMab- | TMOTEHIIHAb- S Has mpuumHa | 1O | Hele Mepsl 1o | 1D
HOTO  Je- | HOTO JedeKTa nedekra 0OHApYKEHUIO
¢bekra nedexra
Teur B co- | 1 3arpsasnenue | 10 1. Otknonenue | 3 BusyanbsHo 2 60
CIMHEHUH | OKpY)KalolleH reOMETPUHI IUTFOC  TIPHUCTIO-

Cpelbl TOPLIEBOIO  CO- coOeHus

CANHUTCIIA WIN
IINIOCKOCTH  CO-
CAUHCHUA Ha

Hacoce

2 Camxenwne | 8 2. Henocra- | 2 JluaamomeT- 3 60
s dexTrBHO- TOYHBIA  MO- pUYeCcKui

CTH PYJIEBOTO MEHT 3aTsHKKH KITIOY

VIpaBICHUS

3 Caumxenue | 7 3.  Hepnocra- | 2 Bri6opouno nHa | 2 40
y1noOcTBa TOYHBIH OTXKUT IpHUCIIoco0IIe-
yIpaBICHUS MEJIHBIX Man0 HUU

Pe3ynpraT: coenrHeHue ctano 6ojee HaASKHBbIM; 00JIerdyeH AOCTYH AJii MOH-
Ta)ka U PEMOHTA; CTOMMOCTh HOBOTO COECAMHEHHS HE BBIIIE CTOMMOCTH NEPBOHA-
YaJbHO MPEIOKEHHOIO coequHeHus. PopmanbHO: MakcuManbHOe 3HadyeHue I[IYP
11t 3T0TO AedeKTa ctano paBHo 60.

[Ipumep 2. FMEA-komanna paboTaer HaJl COBEPIICHCTBOBAHHMEM KOHCTPYK-
MM MEXaHU3Ma PETYIHPOBAHUS MOJOKEHUS PYJIEBOU KOJOHKH JIETKOBOTO aBTOMO-
ownsa. IlepBoHavanbHO MpeasioKeHHass KOHCTPYKIUS Mpeanojaraia (Qpukcanuioo Ko-
JIOHKH TPH MOMOIIM MONEPEYHOU CTSKKHU JIBYCTOPOHHEIO KPOHIITEHHA 3KCUEHTPHU-
KOM C PYKOSITKOMW; JUIsl HaJIEXKHOCTH (PUKCALIMUA HA COMPATAEMBIX MIOCKOCTIX (KPOH-
mTeiiHa 1 000MMBI PYJIEBOI KOJIOHKH ) MpeJiaraiach Haceuka (cM. tabm. 11.9).
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Tabnuua 11.9
dparMeHT MPOTOKOJIA aHAJIN3a BUIOB, MPUIHH
Y TIOCJICJICTBUI TTOTCHITMAIBHBIX TePEKTOB

Bun norenuum- | [locneacrBue | ban | [lorenumains- bamn | [lepBonavans- | bamn | ITYP
aIbHOTO Je(ek- | MOTeHIHAlb- nS |Has mpuumHa | O HO npemo- | D
Ta HOro nedekra nedexra KEHHbIE MEpBI
mo OoOHapyxe-
HUIO nedexTa
[Tnoxas ¢ukca- | 1 Bosmox- | 7 1 3anwxeHHas | 5 Brei6opounsiit | 4 200
111 KOJIOHKU HOCTb  (puKca- TBEpPAOCTh KOHTPOJIb
MU HE B JIIO- Hace4Ku TBEPAOCTHU
O0oM  moJOXKe-
HUU
2 Bmuezamnoe | 10 2 Hznoc | 7 Junnamomert- 10 700
U3MEHEHHE Haceuyku  Mpu pUYECKUi
MIOJIOXKEHHUS 4acTbIX  pery- KITIOY
KOJIOHKH  IpHU JUPOBKax
pPE3KOM  TOBO-
pote pyist

[Ipoctoit u 3¢ PexkTuBHON anbTEPHATUBHON KOHCTPYKLMEH SBISETCS MpUMe-
HeHUEe (PUKIMOHHBIX IAH0 MEXAY CONPSATraeMbIMU MJIOCKUMHU MOBEPXHOCTAMHU, OJ-
HAKO 3TO KOHCTPYKTOPCKOE pEUICHUE 3amareHToBaHO Kommanuen Popa Mortop
Kommnanu. Ilpu paccMoTpeHHH ApYrux ajlbTepHATUBHBIX pelleHUN Obuia BhIOpaHa
KOHCTPYKIUS ¢ GPUKIMOHHBIMU HaKJaJKaMH, HaKJIIEUBAEMbIMU Ha IUIACTUHBI 000ii-
MbI KOJIOHKU. HOoBbIe 3HaueHust 6aioB npuBeAeHb! B Tabnuie 11.10

Tabnuua 11.10

HoBrblie 3HayeHus 0aLIoB

Bun 1no- | Ilocnencrteue mo- | bamn | Ilotenuum- bamn | [Ipemioxennsie baymn | [TYP
TEHIIU- TEHIIMAIBHOTO S anpHasg npu- | O Mepbl 1o o6Hapy- | D
anbHOrO | nedekra YiHa ne- KEHUIO AedexTa
nedexra (dekra
[Tnoxas 1 Bueszanmnoe wu3- | 10 1 3anwxen | 4 KonTpouib npu | 2 80
(ukca- MEHEHHE T0JIOKE- ko3 puru- cOOpKe  aBTOMO-
U KO- | HUSl KOJIOHKH TNpU €HT TpeHus Ouns Ha ycuiue
JIOHKHU PE3KOM TIOBOPOTE GbpUKIUOH- CIABUTa  KOJIOHKH
pyist HBIX HaKJa- IpU  CIELHUATIBHO
JIOK HE TOJHOM 3aXH-
Me
2 3arpynHeHHoe | 7 1 Orcnoe- | 5 Br160opounslii 5 175
peryinupoBaHue HUE HakjIa- KOHTPOJb Ha OT-
MOJIOKEHHUSI KO- JIOK  Hu3-3a pBIB
JIOHKU TPHU OTCIIO- HapyLICHUS
eHUM (PUKIUOH- TEXHOJIOTUHU
HOM HAaKJIaJKH HAaKJIEUKH

[TosiBUBIIEECS HOBOE MOCIEACTBHE MOTEHIIUAIBHOTO Je(eKTa — 3aTpyAHEHHOE
pPEryJIMpOBaHUE KOJIOHKM TPH OTCIOCHUH Hakimanku (cMm. Tabmumy 11.10) pemeno
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OBLIO CHU3UTH MO 3HAYUMOCTH ITyTEM BBEJCHUS JIBYX MOJYYTOIUICHHBIX ITU(TOB U
COOTBETCTBYIOIIMX OTBEPCTHI Ha MpHUKIEHMBaeMbIX Hakiaakax. HoBoe 3HaueHue Oa-
Ja TIpU 3TOM TocieaAcTBUU S = 3, a HoBoe 3HadyeHue [TYP = 75 (B Tabmuie 11.4 sto
HE MOKa3aHo).

Pe3ynpraT: 3akuM ctan 0ojee HaJeKHBIM; OPUEHTUPOBOYHAS CTOMMOCThH HO-
BOM KOHCTPYKUMHU 3aKMMa Ha 4 % BBIIIE CTOMMOCTH NEPBOHAYAIBHON KOHCTPYKIIUH.
dopmasibHO: MakcuManbHoe 3Hauenune [TYP miist aToro nedekra crano paBHbIM 75.

[Tpumep 3. FMEA-koManaa paboTaetr Haj COBEPIICHCTBOBAHUEM TEXHOJIOTH-
YEeCKOT0 MpoIecca HM3roTOBJIEHUS PA0OYMX TOPMO3HBIX LMIUHIPOB aBTOMOOWIIS.
IlepBOHaYanbHO NMPEMIOKEHHASI TEXHOJIOTHS MpEAnoaraina 3aXuM JUTON 4yTryHHOU
3arOoTOBKH 3a MMOBEPXHOCTh OTJIMBKH (cM. Tab. 11.11 u 11.12).

Tabnuua 11.11
Pexomennyemas mikana 6annoB Bo3HukHoBeHUs D 1yt FMEA koHcTpykuuu
npu 3kcneptHoi onierke (I'OCT P 51814.2-2001)

ObHapyxeHue Kpurepuun: npaBaono100HOCTh OOHApYXEHUS MPU MPOEKTUPYeE- ba
MOM KOHTpOJIE I
D
AbcomroTHas [IpoexTrpyeMblil KOHTPOJIb HE OOHAPYKUT U (WJIM) HE MOXET 00- 10
HEONPEIeIIEH- HapYXUTh NOTEHUUAJIbHbIE TPUUNHY/MEXaHU3M M MOCIEIYIOMUN
HOCTb BU/JI Ae(peKTa, UM KOHTPOJIb HE MPEAYCMOTPEH

OueHb mIox0e OueHb IJIOXME IIAHChl OOHAPY)KEHMsI MOTEHIMAJIbHBIX MPUYH- 9
HbI/MEXaHU3Ma M MOCIeAYIOUIero Buia aedexra npu mnpeamnosiara-

€MOM KOHTpOJIe

[Inoxoe [Inoxue maHcel OOHapy)XeHHMs  MOTEHUUAIbHBIX  IMPUYH- 8
HbI/MEXaHU3Ma U MOCIEAYIOIIEro Buaa AedeKra npu npearnonara-

€MOM KOHTpOJIe

Ouenb cnaboe OdeHb OrpaHMYEHHbIE IIAHCHI OOHAPYKEHUsSI MOTEHIUAIbHBIX 7
MPUYMHBI/MEXaHU3Ma U TIOCIEAYIONIeT0 BUaa nedeKTa Ipu Ipe-

mojara€MoM KOHTPOJIC

Cnaboe OrpaHuyeHHble IIAHChl OOHAPY)KEHMsI MOTEHIMAJIbHBIX MPUYH- 6
HbI/MEXaHU3Ma U MOCIEAYIOIIEro Buaa AedeKra npu npearnonara-
€MOM KOHTpOJIE

YMepeHHoe YMepeHHble HIaHChI OOHAPYXKEHHUS MOTEHIMAJIBHBIX HMPUYMUHBY/ 5

MEXaHHU3Ma U MOCIEAYIoLero Buaa nedekra Mpu Impenosiarae-
MOM KOHTPOJIE

YMepeHHo  XoO- YMEpeHHO BBICOKHE IIaHChl OOHAPYKEHUS MOTEHIHMAIbHBIX MPH- 4

pouiee YUHBI/MEXaHU3Ma U TOCJIEAYIOIIEro Buaa aedekra Mpu MpoeKTH-
pyeMOM KOHTpOJIe

Xoporee Bricokue maHcel 3

Ouens xopo1ee OueHb BBICOKHUE IIAHCHI 2

Iloutn
HIKa

HaBep-

[IpoexTtupyemble AeMcTBUs (KOHTPOJIb) MOYTH HaBEepHsKa OOHa-
PYXKUBAIOT MOTEHIUAIBbHYIO IPUYUHY U MOCIEAYIOIINN BUA Jie-
¢exra
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Tabauma 11.12
Pexomennyemas mikana 6auioB BosHukHoBeHus D miis FMEA mponiecca

npu 3kcneptHoi onierke (I'OCT P 51814.2-2001)

Oo6napyxenue | Kpurepuu: BeposTHOCTs 0OHapyKeHusl nedeKTa mpu KOHTpoJie mpoiecca | bamr
710 CJENYIOIIETr0 WK MOCIeAYIOUIEro mpolecca Uin A0 TOoro, Kak 4acts | D
WM KOMIIOHEHT MOKWHET MECTO U3TOTOBJICHUSI UM COOPKH

[Toutn HeBo3- | Her u3BeCTHOrOo KOHTPOJS s OOHapyxeHus Buaa nedexra B mpous- | 10

MO>KHO BOJICTBEHHOM IIpOIIECCe

Ouens ioxoe | OueHb HU3KAs BEPOSITHOCTH OOHApYKEHHS BHUna JedeKTa NeUCTBYIOMH- | 9
MU METOJIaMU KOHTPOJISI

[Inoxoe Huzkas BeposiTHOCTH 0OHapyXeHHs BUJa AePeKTa NeHCTBYIOIUMU Me- | 8
TOJAAMH KOHTPOJISI

Ouenb cnaboe | OueHb HU3Kasl BEPOSATHOCTh OOHApYKEeHMs BUAA JeeKTa AeUCTBYIOUH- | 7
MU METOJIaMU KOHTPOJISI

Cnaboe Huzkast BeposiTHOCTH OOHapyKeHHsSI BUAA AePeKTa ACHUCTBYIONIMMH Me- | 6
TOJAAMH KOHTPOJIS

YMepeHHoe YMepeHHass BEpOSTHOCTh OOHapyXeHusl BUAa Aedexra NeHCTBYIOMUMH | 5
METO/IaMU KOHTPOJISI

YMepeHHO XO- | YMEepEeHHO BbICOKasi BEPOSTHOCTh OOHapykeHus Buja jaedexra neit- | 4

poiee CTBYIOIIMMHU METOJIaMU KOHTPOJIS

Xopouee Bricokast BeposiTHOCTh 0OHapyxeHusl Buja nedekTa 1eHCTBYIOIUMH Me- | 3
TOJAMH KOHTPOJIS

Ouenb  xopo- | OueHb BBICOKAs BEPOATHOCTh OOHApyKeHHUs BHUAA JedeKra IeicTByrO- | 2

iee IIMMH METOJaMH KOHTPOJIS

[Toutn HaBep-
HsIKa

JleficTByIOIMI KOHTPOJIb TMOYTH HaBEpHsSIKAa OOHAPYXKHUT BHUI JcdeKTa.
J1st MO TOOGHBIX MPOIECCOB W3BECTHBI HA/ICKHBIE METOIBI KOHTPOJIS

B pesynbTare paccMOTpeHHs albTEPHATHBHBIX TEXHOJIOTHMYECKHUX PEIICHUN
ObLIO MPENI0KEHO:
- BBeCTH B (JOpPMY OTJIIMBOK CIICIIMATbHBIC MPUIIMBHI, CIyXKalue 0a30i i 3a-
KUMa IPU MEXaHUYECKOM 00paboTKe;
- BBECTH CTATUCTUYECKHA KOHTPOJb MPOYHOCTH OOpaOOTaHHBIX MHJIUHAPOB
NPU TUAPABIMYECKUX UCTIBITAHUSX I KOKIOW MapTUX OTIUBOK.

11.2. 3aganus 18 caMOCTOATEIBbHON padoThI

Pa3outbcst Ha maphl, U, 1O 3aJaHUIO MPEIOIABATENS, MPEAIOKUTh MEPOIIPHSI-
THS TI0 YCOBEPIICHCTBOBAHUIO KOHCTPYKIIMH/TIpoIiecca. 3anoJHUTh (hOpMY TTPOTOKO-
na (cm. puc.11.9).
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[MPAKTUYECKAS PABOTA Nel2. BEHUYMAPKUHI —
NHCTPYMEHT PABOTBI C KOHKYPEHTAMU

12.1. MeToguka BbINOJHEHHUs PA0OThI

Lenp 3aHATHA: 3aKpEeNUThb TEOPETUYECKUE 3HAHUS WU PA3BUTh y CTYJICHTOB
KOMIIETEHIIUU 10 MCTOJIb30BaHUIO0 OEHUMApKUHTA, KaK MHCTPYMEHTa pabOThl C KOH-
KYpPEHTaMH.

B 6usnece naBHO 3apexkomMeH0Ban ce0st 3PGEeKTUBHBIN HHCTPYMEHT pabOThI C
KOHKYpEHTaMu — OE€HUYMapKUHT, O3HAYAIOUIMH STaJOHHOE CPAaBHEHHME C YCHEIIHOU
OpTraHU3aIUEH.

Ponunoii 6enumapkunra cuurtaercsi CIIIA. OnHako B UCTOpUM €CTh CBEICHUS
0 OoJyiee paHHEM HCIOJIb30BAaHUU MOHATUS OeHUMapkuHr. B SlnmoHun OeHUMapKUHT
COOTHOCHTCS TI0 COAEP’KAHUIO C ATMOHCKUM CJIOBOM «dantotsuy, 03HaYaIOIIUM «yCH-
e, 0ecroKOMCTBO, KeNaHue JTydliero (Juaepa) cTaTh eule JydmuM (Jugepom)y». B
Kwurae, uzBecTtHO mpaBuio kutaiickoro nonkoBoauna CyHb LI[3bI, KOTOpBIA Mucai:
«Korga TbI 3Haelb TBOEro Bpara M 3Haelllb ce0si, Thl HE CTPALIUIILCS pe3yabTaTa OT
COTHM BOWH». beHuMapkuHr BriepBbie nosiBwiics B 1972 rony. Toraa uccinenoBaTenb-
CKas U KOHCaJITUHroBasi opranusanusi PIMS (Bo3nelicTBue MapKETHUHTOBOW CTpaTe-
UMY Ha MPUOBLTH) YCTAaHOBUJIA, YTO JJI TOTO, YTOOBI HAUTH 3 (PEKTUBHOE PEIICHUE B
00J1aCTH KOHKYPEHI[MU, HE0OX0AMMO 3HATh JYULIUN ONBIT IPYTUX MPEANPUATHH, KO-
TOpbIE UMEIOT yCHEX B MOXO0XKUX ycnoBusax. B 1979 rony amepukanckas KOMITaHUS
«Kcepoke» mpuctynuia Kk npoekty «beHUMapKUHT KOHKYPEHTOCIIOCOOHOCTH» s
aHanM3a 3aTpaT M KadyecTBa COOCTBEHHBIX TOBapOB MO CPaBHEHHUIO C SITOHCKUMHU.
[IpoekT umesn GOJBLION yCcTeX.

benumapkune (anrn. Benchmarking) — moaxon K mjiaHUpOBaHUIO JAEATEIbHO-
CTU KOMIIaHUH, MPEAINONaralouuii HENpepbIBHbIA NPOLECC OLIEHKH YPOBHS IPOIYK-
L[UU, YCIYT U METOJ0B PaOOThl, OTKPHIBAIOIIMMA, U3yUalOUIUil U OIICHUBAIOIIUNA BCE
Jy4dlllee B JAPYIMX OpraHU3alUsAX C LEJbI0 UCIIOIb30BAHUS IOJYYEHHBIX 3HAHUW B
pabote cBOel opraHU3alINH.

beHuMapKuHT B CBOEM Pa3BUTHU IPOLIEI CIAEAYIOMIUHN MTPOLIECC IBOIIOLNH:

NepBOE MOKOJECHUE OEHUMAPKUHIa UHTEPIIPETUPYETCS KaK PEMHKMHUPUHT WU
PETPOCTIIEKTUBHBIN aHATIU3 MPOAYKTA;

BTOPOE MOKOJIEHHE — OEHUMAPKUHI KOHKYPEHTOCIOCOOHOCTH — TMOJYUHIIO
pa3BuTHE Kak Hayka B 1976—1986 rr. 6narogaps aestenbHocTH GupMbl «Kcepokey;

TpeThe MOKOJIEHHEe — OEHUMapKHUHI Ipoliecca — pa3BuBaercs B 1982—
1986 rr., Korga npeaAnpusATUsI-IUAEepbl KaueCcTBa MOHUMAIOT, YTO YUUThCS OoJiee mpo-
CTO Y IPEANPUATUNA BHE UX CEKTOPA WM OTPACIIU, YEM HCCIIEys] KOHKYPEHTOB;

YeTBEpTOE MOKOJIEHUE — CTpPATEerMYeCcKUil OEHUMapKUHT — paccMaTpUBaeTCs
KaK CUCTEMATHYECKHUN MPOLECC, HANPABICHHBIM HAa OLEHKY aJbTEpHATHUB, peain3a-
LU0 CTPATETHM M YCOBEPLICHCTBOBAHUE XapPAKTEPHUCTUK IMPOU3BOAUTEIBHOCTH Ha
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OCHOBE M3yUYEHUS YCIIENTHBIX CTPATETUi BHEITHUX MPEANPUATHH-TIAPTHEPOB;

MSITOE TTOKOJIEHUE — TII00aNbHBIN OCHUYMapKUHT, pacCMaTpUBaeTCS Kak OyIy-
WA WHCTPYMEHT OpPTraHM3aIMH MEKIYHApOIHBIX OOMEHOB C yYETOM KYJIBTYpHI U
HAIIMOHATBHBIX OCOOEHHOCTEH MPOIIECCOB OpraHU3aIuH MPOU3BOJICTBA.

Cy11ecTBYIOT CIEAYIOIIHNE 8UObl OEHUMAPKUHSA:

BHYMpeHHUll OenuMapKkune — OCHUMApPKUHT TIpoIlecca, OCYIIECTBISIEMbBIN
BHYTPH OPTaHU3AIMH, COMOCTABISICT XapaKTePUCTHKU TPOU3BOJACTBEHHBIX €IMHMII,
CXO0’KHX C aHAJIOTUYHBIMH MPOIIECCAMU;

OeHUMapKUHe  KOHKYPEeHmMOCNOoCOOHOCMU —  W3MEPEHHE  XapaKTePUCTHKHU
OPEINPHUITHS U €r0 COTIOCTABJICHHE C XapaKTEPUCTUKONH KOHKYpPEHTOB, MCCIIEJIOBa-
HUE crenu(UIeCKUX MPOIYKTOB, BO3ZMOKHOCTEH Mpollecca Uiu aJIMUHUCTPATUBHBIX
METOJIOB MPEATNPHUATHH-KOHKYPEHTOB;

PYHKYUOHANbHYIL DeHUMApPKUHe — CPaBHEHHUE OMPEACIIEHHOW (YHKIIUU JIBYX
wim 0oJiee OPTaHU3aINUN B TOM XKE CEKTOPE;

benumapkune npoyecca — JNEATENBHOCTh 10 M3MEHEHHIO OTPEIEICHHBIX T10-
Kazareneil ¥ QyHKIIMOHATBHOCTH JJII UX COIMOCTABICHUS C MPEINPHUITHIMH, XapaK-
TEPUCTHUKA KOTOPBIX SBISETCS COBEPIICHHOMN B aHAJIOTUYHBIX MTPOIIECCax;

2n00anbHbIL DeHUMapKuHe — PaCIINpPEHUE CTPATETUYECKOr0 OCHUMAapKWHTA,
KOTOPOE BKIIIOUAET TAK)KE aCCOIMATHBHBIN OCHUYMAapKUHT;

accoyuamusHulil beHumapkune — OCHUMAPKUHT, TMPOBOJAMMBIN OpraHU3aIlns-
MU, COCTOSIIIUMU B Y3KOM O€HUMAapPKUHTOBOM aJIbSHCE;

obwuti benumapkune — OEHUMAPKUHT Tpoliecca, KOTOPbIM CpaBHUBAET OIpe-
JeNIeHHYI0 (QYHKIMIO IBYX WM 00Jiee OpraHu3aIuii HE3aBUCUMO OT CEKTOpa.

CyIecTByIOT Takke OEHUMApKHUHT 3aTpar, OCHUMapKUHT XapaKTePUCTHK,
OCHUMApPKHUHT KIUEHTA, CTPATErHueCKuii OEHIMAPKUHT, OTICPATUBHBIN OCHYMAPKUHT.

dakTopsl ycIexa, ONMpeAeIIoNMe Mpolece OCHUYMapKUHTa, KiacCuQUIupy-
I0TCA CIIEAYIOIMINM 00pa3oM: 00BbEKTUBHBIE (PaKTOPbI (KeCTKHE); CyObEeKTHUBHBIE (aK-
TOPBI (MSTKHE).

ObvexmusHvie akmopvl BKIIOYAIOT B CeOs: OMpeAeiCHHUE YETKUX TpaHUIl
MPOEKTa; TOYHOE TUIAHWPOBAHUE BPEMEHH; COOIIOICHIE CTaHAAPTOB KadyecTBa; MPH-
HSITHE BO BHUMaHUE OFO/KETHBIX OTPaHUICHHIA.

Cybvekmushble ¢hakmopsl BKIIOYAIOT B c€0s1: OJIaronpusTHBIA KJIUMAT JIJIsl CO-
TPYAHUYECTBA; OPUEHTAIMI0 Ha JOCTH)KCHHE pe3yibraTa  (TOJOXKHUTEIbHBIN
HACTPOI); OCO3HAHHWE BaXHOCTH KadeCcTBa; 3aMHTEPECOBAHHOCTH; TBOPUYECCKHUH IMOJ-
X0/, dTUKY TpPeINPUHUMATEIhCTBA (OCHUMAPKUHT WJIM €r0 €Ie Ha3bIBAIOT aHaIN3
MPEBOCXOCTBA 3TO HE MPOMBINIJICHHBIN IIMHOHAXK).

CoBpeMeHHbI OEHYMApKUHT — 3TO HEMPEPHIBHOE, NETAIBHOE HCCIIEIOBaHUE
MPAKTHK, KOTOPBIE CITIOCOOCTBYIOT MOBBIMICHUIO XapaKTEPUCTUK KOHKYPEHTOCIIOCO0-
HOCTH. [Ipasunvhsiii OenuMapKkuHe — 3Mo Henpepuvl8Hblll NPOYecc NOUcKa, onpeoeJe-
HUSL U U3YYEHUsL CAMbBIX JIYYUIUX U U3BECTNHBIX MeMO0008 PYKOBOOCMEA U e0eHUs OU3-
Heca.

[lenp 6eHuUMapKuHTa — TOUCK Hanbosee 3 PEeKTUBHON MpeATPUHUMATEIBCKON
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JeSATEITHBHOCTH.
B coBerckue BpemMeHa OBLIO YTO-TO MOJ00HOE U HA3BIBAJIOCh "0OMEH OIBITOM".
3HaunTeabHAS POJIb OCHUMApPKHHTAa B TOM, YTO BHEJIPEHHUE €ro Ha IMPEANpHs-

THE BEJIET K KOOTIEPAIMH M MTAPTHEPCTBY BHYTPH OpPraHU3aAIIHH.

NMeHHO OCHYMApKUHT MOMOTraeT paboTaTh B KOMaHE, YTO TaK HEOOXOIUMO
IS pe3yibmamugHOCu 8 00120CPOYHOU nepCneKmuee.

To ecthb, yT0OBI Barmie npeanpusTie cTago YCHENTHBIM U COXPAHSIIO JIUTEb-
HOC BpEMs CBOE MECTO B OKPY)KEHHH MHOXKECTBA JOCTOWHBIX NMPOTHBHUKOB W TIPU
YCHJICHUH KOHKYPEHTHOU O0pBOBL, MoApa3aeiieHus PUpMbI JOHKHBI CAMU ITOCTOSTHHO
HAXOJUTHCSA B YCIOBUSAX KOHKYPCHIIMH, YTOOBI OBLI CTUMYJI JIJISl TIOBBIIIICHUS TIPOU3-
BOJIUTEIILHOCTH TPY/Ia.

Ha cecoousn benumaprune — 3mo HeoOXo0umMas cocmaesisaouas ycnexa arodou
Op2aHU3AYUU.

3aoauu b6enumapkunea

Opuenranus Ha motpedureneii. JlesTenbHOCTh GUPMBI M MpeiaraeMbie Gup-
MOHM PBIHOYHBIC MPOIYKTHI JOJKHBI MTOCTOSIHHO OPUEHTHPOBATHCS HA HYXKIBI M 3a-
MPOCHI IOTPEOUTEIIEH.

To ectb Ou3HEC NOKEH OBITH () (PEKTUBHBIM U PE3yIbTATUBHBIM. [IprueM kak
B KPaTKOCPOYHOH, TaK U JOJITOCPOYHOM IMEPCIICKTHRE.

[Ipennpustue co3maet To, IS Yero ObuTo co3gaHo. [lonydenne npuObLTH SIB-
JISIETCS HE CaMOIIEIbI0, & KOHCYHBIM PE3yJbTaTOM JICSITCIIbHOCTH KOMIIAaHUH, TO €CTh
OPEINPHUITHE CO3AAET TO, IS YETO M OBLIO CO3aHO.

Coznmaercs komaHna. JlocTrkeHHEe KOMITAaHMEHW IOCTABJICHHBIX IIEeJIeH BO3-
MO>KHO TOJILKO TPH YCIIOBUHU CJIAKCHHBIX COBMECTHBIX JCHCTBUN BCEX CTPYKTYPHBIX
nonpazaenenuii. To ecTh co3maercs KOMaHIa, COTPYAHHYECTBO MEXIY JIIOJIBMH.
OobecnieunBaeTCs pe3yJIbTaTUBHOCTD B JOJITOCPOYHON MEPCIICKTHBE.

BeHuMapKkuHT — 3TO XOpoIlee perieHue, T.K. OHO 3(PPEKTUBHO U PE3yITHTATHB-
HO KaK B KPaTKOCPOYHOM, TaK U B JIOJITOCPOYHOMN MIEPCTICKTHBE.

JIIst ipeApUATHIE MajIoro U CPeHETro OM3Heca OCHUYMAPKUHT — 3TO HE TIPOCTO
Xopoliee, a OTIIMYHOE penieHue. Bear HeOomboMy OU3HECY €CTh, Y KOTO MOYYHTh-
cs. [la MHOTHE AenaioT OM3HEC UMEHHO TaK — CMOTPAT, KaK 3TO JEJar0T IPYTHe, CO-
BCEM HE ITO03PEeBas, YTO OHU 3aHMUMAIOTCS OCHUYMAPKUHTOM.

Ho TexHomoruss 6eHUMapKUHTa MO3BOJIIET TPAMOTHO, ¢ MaKCUMaIbHOU IOJIb-
300, MCMOJb30BaTh ONBIT KOHKYPEHTOB, YCIICHIHBIX KOMITAHWUW, TEPEIOBBIX (hupMm
IPYTUX OTpacieil.

Ho Bcerma Hao MOMHUTB, YTO JIaJIEKO HE BCE METO/IbI PYKOBOJCTBA U BEICHHSI
OM3Heca moaXOoaiaT UMEHHO Bawm.

TexHomoruss OCHUMAPKUHTa COCTOMT M3 BCEX COCTABIIIONIMX CHCTEM pa3pa-
OOTKHM CTpaTeTuid, MPOIIECCOB OTPACIEBOTO aHAIM3a U aHaJIN3a OIbITa KOHKYPEHTOB.
Taxum 00pazom, opraHu3anus JODKHA YETKO OMpPENessTh OCOOCHHOCTH CBOCH OT-
paciu.

TexHoMOrMs OEHUIMAPKUHTA OCYIIECTBISETCS B HECKOJIBKO IT1aroB.
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AT 1 — OtpacineBoii aHaIn3

Otpacnesow
aHanma
MpubeINEHOCTL dakTopel
ycnexa
Brinaune

thakTopos ycnexa
Ha
NpuBLINLHOCTL

[lepBoe HampaBiieHUE HCCIEAOBAHHUS — OMPEACIUTh HACKOJIBKO MPHOBLIbHA
JaHHAs OTPACib, €CTh JIM MIEPCIIEKTUBHI U KaKue OHM Ha Oimmkaiiiiee Oymyriee.

JUJist TOTO PHIHOK JEIHUTCS Ha HUIIM 10 HanboJjee MpuOBUIHLHBIM CEKTOpaM. 3a-
TeM onpenensieM (pakTopsl ycnexa B JaHHOU cdepe.

WMy MOTYT OBITH:

HU3Kas [ICHa,

npoAyMaHHasi CUCTEMa MPOJAK,

OKCKITIO3MBHASI YIIAaKOBKA,

HOBasI TEXHHYECKAast XapaKTePUCTHKA

apyrue GaKkTopHI.

A nanee onpenensieM BIHsSHHE (aKTOPOB ycrexa Ha MPUOBLIFHOCTD B IIEJIOM U
10 OTAETHHOCTH.

IAT" 2 — O1eHka cpenpl.

[Tpu mpoBeneHnN OEHYMApKUHTA OIIEHKA CPE/Ibl BKIIIOYAET B ce0s

OLIEHKY CTETICHH JIOSTIbHOCTHU U YJOBIETBOPEHHOCTH KIIMEHTOB,

OLICHKY pa0OTHI MIEpCOHANa M CTENICHN 00CITY)KHBaHUSI KIIMESHTOB,

OLIEHKY CHCTEMbI MOTUBAIIMHU U OIIEHKY (P PEKTUBHOCTH MAPKETHHTA.

[Ipouiecc OeHUMapKUHTa MOXKET OBITh YCIOBHO pa3JieJieH Ha BOCEMb OCHOBHBIX
CTa/IMii, BO BpeMs KaXKJI0M U3 KOTOPBIX OCYIIECTBIIAECTCS OLEHKA:

BoisiBieHne M OLEHKAa  CYIIECTBYIOIIMX B KOMIIAHMM  TIpOIe-
yp/TMPpakTUK/METOA0B U T.II.;

Brigenenne npeamera OeHUMAapKHHIa U OLEHKA BO3MOXKHOCTU IPOBEICHUS
OCHUMApPKUHTa;

Br160p MeTo10B paboThl U olieHKa X 3G (HEKTUBHOCTH;

OneHnka Toro, KT0 CMOKET HAaWIYUIINM 00pa3oM MpOBECTH OEHUMApPKUHT;

COop naHHBIX, UX CTPYKTYpHU3AIHs U OLICHKA;

OneHka cylecTBYOIMX Mpo0esoB B cOOpaHHOW MHPOpMaLIUK;

Cozanmue 1einu ¥ IuiaHa JEeUCTBUM U UX OIICHKA;

OtcnexuBanue >(QQGEKTUBHOCTH MPOTEKaHUs TMpoliecca OEHUMapKUHra |
OLICHKA TIOJTYYEHHBIX PE3yIbTaTOB.
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Coop ungpopmayuu

B kauectBe ucmounuxa 3nanuil, HeOOXOAUMBIX JJI MOUCKA NMapTHEpa ISl CO-
MOCTABJICHUS], UCTIOJB3YIOTCS:

* TiarenbHO M3yYaeMble Ta3eTHBIC U )KYpHAJIbHBIE MTYOJIMKAIIUH.

* Ha BoopyxeHue OepyTcst TUUHBIC CBS3U U 3HAKOMCTBA.

* B xauecTBe KaHAMAATOB HA STAJIOH MOTYT IPETEHI0BATh MAPTHEPHI, MOCTAB-
ITUKH, TUCTPUOBIOTOPHI JaHHOW KoMIaHuH. Bce Aeno B ux npsiMoil 3anHTEpecOBaH-
HOCTH B IPOJIBMYKEHUU U YCIIEXE CBOETO OM3HEca.

* Taxke B mporecce OOydeHUsI U CTAXKHUPOBOK MPOUCXOJUT OOIICHUE MEXTY
PYKOBOJUTEISIMHA, YCTAHABIMBAIOTCS TOJIE3HBIC KOHTAKTHI, MOJIY4YaeTCs MpaKTHYe-
CKHM OIIBIT, COOTHOCUMBIM ¢ OCHUMAPKUHTOBBIM.

* 3TO MOTYT OBITh KAKHE-TO MAPKETUHTOBBIC KITYOBI.

* MOXHO y4acTBOBaTh B HAOIOJATEIbHBIX COBETaX, KOH(EPEHIUAX, CEMUHA-
pax, sipMapKax, BCTYIaTh B COIO3bI, aCCOLIMAIIMH, UCCIIEI0BATEIBCKUE YUPEKACHUS.

Cob6upath HE0OX0UMYIO UHGOPMAIIMIO MOKHO B BHJE TaOJIUIIBI CPABHUTEIIb-
HOT'O aHaJIM3a.

AHanus CpaeHeHue | Ob6bekTol gna OrpaHu4yeHKe
aTaNOHHOM CO cBOeH aTaNOHHOro no peanusalmu
KOMMNaHWK | KoMnaHWeM CpaBHeHHA Mael B ceoei

KOMNaHWM
1 2 3 4

I'padpa 1 "AHanu3 3TaqOHHON KOMMAHUU'" BKIIOYAET B ce0s OLIEHOYHBIN 3Je-
MEHT, IPUHUMAEMBIH 3a 3TAJIOH.

I'pada 2 "CpaBHeHue co cBoei KoMIanuei'" 0yner coaepxaTbh HHPOPMAITUIO O
MOKa3aTeNsiX 3TAIOHHOM U Ballleld KOMITAHUM 10 KaXKJJOMY U3 OLEHOYHBIX 3JIEMEHTOB.

B rpady 3 "OO0bexThl U1sl 3TaJOHHOTO CpaBHEHUs" OyAyT BKIIIOUEHBI KOHKpe-
TU3UPOBAHHBIE MPOLECCHl U METObI, KOTOPbIE MOTYT OBITh MEPEHSATHI BAIIUM TPE/I-
PUSITHEM.

I'padpa 4 "Orpannuenuve no peanuzanuu ujerd B cBoel kommnaHuu" Oyner co-
JepKaTh OrpaHUYEHUs 110 3aUMCTBOBAHUIO U OTPAaHUYEHUIO MporeccoB. K HUM MOX-
HO OTHECTH ClelU(PUYECKUe YCIOBUS BHEJIPEHHS OIbITa STAJIOHHOW KOMIaHUH, HE
MOTYIIHE 110 TEM WJIM UHBIM MPUYMHAM CYILECTBOBATH HA BallleM MPEANPUSATUH.

Obpabomka ungopmayuu 05 cpashumenvruozo ananuza. Ilocine Toro kak 0y-
JIET TOJIy4eHa KOJIMYECTBEHHAs] U KaueCTBEHHass MH(OpMalUs O eATebHOCTH 3Ta-
JIOHHOM KOMIIaHWH, O €€ IMpolleccax U KIIOUEBbIX MTOKA3aTeNsAX, IPUMEHIEMbIX METO-
Jax, MPOU3BOJIUM HENOCPeOCMBEHHO CPABGHUMENbHbIU AHAIU3.

To ectb aHanu3upyeM, Kakoi U3 0JI0KOB MHGOPMALIMK TIOJIOMAET AJI yayyllle-
HUs pabOThI B Balllel KOMIaHUH.

Pa3nuyaror Tpu ocrosnbix muna ananusa:

BHYTPEHHMM aHalni3 MPEBOCXOJCTBA (CpaBHEHHWE BHYTPHU MNPEAIPUITHH,
HaIMpUMeEp, MEKIY OTAeNIaMU, MOAPA3ACICHUIMH WM TOBAPHBIMU IPYIIIAMU);

BHEIIHUHM aHaJU3 NPEeBOCXO/ICTBA (CpaBHEHUE CXOJHBIX BUIOB JICSITEILHOCTH B
pa3TUYHBIX 00JACTAX, HAPUMEpP, MEX]y KOHKYpPEHTaMHu WM KoJIJIeramu, paboraro-
IIMMU Ha pa3IMYHbIX PhIHKAX);
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GYHKIIMOHATBHBIA aHAIW3 MPEBOCXOJCTBA (37€Ch CpPaBHHBAIOT TIOXOXKHE
(GYHKIIMY WK TIPOIECCHI B Pa3IMUHBIX OTPACIISX).

Wnest 3akmogaeTcst B TOM, YTOOBI MCKaTh HAWIIYUIINE PE3ylbTaThl BE3JE, TIe
OHH BCTPEYAIOTCH).

[Tpu mpoBefeHNH aHAIKM3a MPEBOCXOJCTBA HEOOXOAMMO COOIIIOATH CIEAYIO-
e MpaBuUiIa;

PYKOBOJUTEIN TPEINPHUATUHN JODKHBI OBITH MaKCUMATbHO 3aMHTEPECOBAaHBI
ujeei aHaIn3a MPeBOCXOJICTBA;

COTPYIHHUKH JIOJDKHBI OBITh MPOUH(GOPMHUPOBAHBI O IIEJISIX U HEOOXOAUMOCTH
MPOEKTa;

pabouass mporpamMma JOJDKHAa WMETh MPOCTYIO, MOIIArOBYI0 M TMOHITHYIO
CTPYKTYPY;

XOJI TIPOEKTA JTOJIKEH OBITh MOJAPOOHO 3aI0KYMEHTHPOBAH.

Credyrowum smanom 0014cer b6bimsb pazpaboman npoekm eHeopeHus. Onvimad,
NOLYYEeHHO20 HA OCHOBAHUU OEHUMAPKUH2A ¢ KOMNAHUEU-IMATOHOM.

Buvisgnenue dapvepos 011 npogedenus yayyuienuti. [IpoBoasi cpaBHUTEIbHBINA
aHaln3, MEHEeKePhl JOJDKHBI 0CO3HABATh, YTO HE KaXKJ0€ U3 MCCIEAOBAHUN MOMKET
MIPUBECTH K OXKUJAACMBbIM M3MEHCHUSM. B xoae cOopa mHpopMaIuu u3-3a BBISIBJICH-
HBIX OTPAaHUYCHHH MOXET «BBITUIBITH», YTO paHee TUIAHUPYEMBIH MPOCKT COBEPIICH-
CTBOBAaHHS PEATN30BATh HEBO3MOXKHO.

Buvisgnenue npuuun 603HUKHOBEHUS KAKUX-1ubo Oapvepos, TaK Kak IS
OCHYMapKHHTa BAKHO MUHUMHU3UPOBATH OIPaHUYCHUS.

Pasznuuns B BameM Ou3HEC-TIaHE M OM3HEC-TUIAHE dTATOHHOW KOMIIAHUU MO-
IyT OBITh OYEHBH OOJBIIMUMH, CIIEIOBATEIbHO, Oapbephl MO peaNu3alii MPOEKTa
YIYYIICHUNA CTAHOBSITCS HENMPEOIOJUMBIMU. B cllydae, eclii MHHUMHU3aIUs OTPaHH-
YCHUI HE JacT BO3MOXKHOCTH BHEIPHTh OCHMApKHHTOBBIM OIIBIT, CJICIOBATEIBHO,
Oblla HeynayHa BeIOpaHa ATajoHHAs KommaHus. [loaToMy HYKHO HaWTH Apyroi
MOIXOISIINN BapUAHT, OIIBIT, KOTOPOH IMO0MIET UIMEHHO Ballleii KOMITaHUH.

IIpasuna cpasnumenbHo20 anaius.

[ npasuno cpasnumenvrozo ananuza: Het npeanpusaruii ¢ abCONIOTHO OJMHA-
KOBOM OM3HEC-CPEeoi U KYJIbTYpPOH.

2 npasuno cpasHumenvHozo ananusa: HeoOXoauMo mpexae TUiaTeslbHO U3Y-
YUTh CYIIECTBYIOIIUE YCIOBUS, B KOTOPBIX HAXOAUTCS dTaJOHHAS KOMITAHUS, MOMbI-
TaTbCsl MPEBUNICTh WX JajbHEHIINEe u3MeHeHus. BaxkHo, 4TOOBI OHM MaKCHUMalbHO
MOJAXOIWIIM TIOJ CPENY U KyJbTypy Bareit komnanum.

3 npasuno cpagnumenvHoz2o ananusa: Hu B KoeM ciydae HE IpHCBaWBaTh 4y-
YKOU OIBIT BCJIEIYIO, HE MEPEBEIS AETOBYIO MPAKTUKY 3TAJOHHON KOMITAHUU Ha S3bIK
Bameii komnanuu. Hu B koeM cityyae HE JOXOAUTH /10 CJIENOro KonupoBaHus. Muaue
’KeJlaeMble Pe3yNIbTaThl PA304aAPYIOT UM BOOOIIE HE OYIYT TOCTUTHYTHI. A B pe3ylib-
Tare Bbl COBCEM MOTEpsAETE MHTEPEC K ATATTOHHOMY COMOCTaBJICHUIO B Baieil kom-
MaHWHU.

4 npasuno cpasnumenvHozo ananuza: YKenarenbHo, YTOOBI TATOHHAS] OpraHU3a-
1IMs HAXOIUJIACh HA TOM YK€ CTaJNM >KM3HEHHOIO Pa3BUTHsI, 4TO U Balue npeamnpusitue.
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Heo0xonumo onieHHBaTh pe3ybTaThl BHEAPEHUS YIYUIICHUNA MO pe3yiabTaTaM
CpaBHUTENIbHOTO aHanu3a. HeoOXoaumMo OTClIeKMBaTh XOJ| BBINOJHEHHUS padoT MO
BHEJIPEHUIO MEPONPUATHI OCHUMapKUHIa U OLUEHUTh FOTOBBIE PE3YNbTaThl. MOXKHO
MPOBOAUTE MOHUTOPUHT. CHOpMUPOBaHHBIN MAKeT UHPOPMALIUU UCIIONB3YETCS IS
IIOBTOPHOW CaMOOLICHKM U CPaBHUTEJIBHOI'O aHaIW3a yJIydlleHUM koMmmnanuu. W Bce
HAaYyMHAETCs CHaYaJa.

B ycnoBusX COBPEMEHHOM CIIOKHOU PBIHOYHOW Cpebl POCCUMCKUM KOMIIAHU-
aM TpeOyeTcsl TOCTOSIHHOE COBEPIICHCTBOBAHUE COOCTBEHHBIX YIPAaBICHUYECKUX CH-
CTEM M CHCTEM, JIeATeIbHOCTh KOTOPBIX HalpaBjeHa Ha UX UH()OPMALMOHHYIO MOJI-

TEPIKKY.

12.2. 3aganus AJ151 CAaMOCTOSITEIbHOM padoThI
OOyyaromuxcsi pa3eyiuTb Ha NOArpymmbl. BeiOpaTh 00BEKT OeHUMapKUHTA
(mpeamert, mpoLecc WM OpraHu3alMoHHYI0 CTpYKTypy). Cobpath mHbOpMaLHIO U
MPOBECTH OCHYMAPKHUHT .

[TIPAKTUYECKASI PABOTA Ne 13. PA3BEPTBIBAHUE ®YHKLINU
KAUECTBA (QFD)

13.1. MeToauka BbINOJHEHHUs PA0OThI

Merton pasBepthiBanusi GpyHkuuu kadectBa (Quality Funktion Deployment —
QFD) BniepBbie ObuT MpUMEHEH KoMnanueit Muiryoucu B 1972 r.

Cytp Meroga QFD coctoutr B TOM, 4TO TpeOOBaHUS MOTPEOUTENS JOJIKHBI
«pa3BepPTHIBATHCSI» U KOHKPETU3UPOBATHCS MOAITAHO, HAYMHAS C IPEANHBECTUIIMOH-
HBIX MCCJIEJOBAHUN M 3aKaHYMBAas MpEeaNnpoaxkHoi noarotoBkoil. QFD npencrasins-
€T co00ii MoCeI0BAaTEIbHOCTh JEHCTBUNA MPOU3BOAMUTENA MO MPeoOpa3oBaHUIO (ak-
TUYECKUX IMOKa3aTeNed KauyecTBa U3/eNNs B TEXHUYECKUE TPeOOBaHUS K MPOAYKIIUH,
npoleccaMm U 000py10BaHHUIO.

Meton QFD — 3T0 3KCIEepTHBIM METO/I, UCIIOJIb3YIOMINI TabJIUYHBIN c10c00
Mpe/ICTaBlICHUs JaHHBIX, IPUYEM cO crenrdpudeckoil popmoil Tabiuil, TOTyIUBIINX
Ha3BaHUE «JOM KadecTBay. B aTux tabnuiax otoOpakaercs cBs3b MeXIy (hakTuye-
CKUMH TOKa3aTeJsIMU KauecTBa (MOTPeOUTENbCKUMHU CBOMCTBAMU) U BCIIOMOTaTelNb-
HBIMH MOKa3aTeIsIMU (TEXHUYECKUMU TPEOOBAHUSMH).

Meton QFD ocymiecTBisiercst B HeCkoJibko dTanoB (puc.13.1).

Ilepswiii sman — nnanupoBanue npoaykta. [loctpoenue «Jloma KauectBay —
3TO TOCTPOEHHE MAaTPHIbl IUIAHMPOBaHUs NpoaykTa. Ha 3ToM stame mpoucxonut
yTOYHeHue TpeboBaHui norpedutens. Onpenenstorcss o0ume XapakTepUCTUKU 00b-
€KTa, BOBMOKHOCTH NPOU3BOAUTENS JIJIi KOHKYPEHIIMHU, eI TPOU3BOAUTENS U BO-
MPOCHI JIJIs1 TaJbHEHIIero U3yueHus; TpeOOBaHUS U MOXKEIaHUs MOTpeOUuTens npeood-
pa3yloTcs B BAXKHEHIIINE XapaKTEPUCTUKU 00bEKTA.
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XapaKTepUCTHKH
KOMIIOHCHTOB

aK]

XapakTepUCTHKH
nporecca

XapakTepUCTHKH|
TIPOU3BOJICTBA

TpeGoBanus norpedurenei

Cas3n

Xapakrepuctuku npoxykuuu (TY)

Cas3n

XapakTepuCTHKH KOMIIOHEHTOB

Cas3n

XapakTepHCTHKH nporecca

Cas3n

IleneBbie 3HaYCHHUS

TInanuposanue
TIPOYKIIMH 1
paspaborkaTy

Yto XOTAT
TMOTPEOUTEIH 1 KaK
MBI coGHpaemest
JIOOHUTBCS MX
YIAOBJIETBOPEHHUS?

IleneBbie 3HaUCHUS|

ﬂpoekTupoBaHue
NP OYKLMK

YT0 MBI cOOMpaeMcst
TIPOU3BOIUTE U
pojaBaThk U Kak MbI
MOKEM BBIIIOJIHUTH
TpeboBanms TY?

IleneBbie 3HaUCHUS]

TIpoexkruposanue
npouecca

Kak MbI cobrpaemcst

HM3TOTaBINBaTh
KOMITOHEHTBI?

IleneBbie 3HaUCHUS]

]'lpoeKTupoBaHu c
NPOM3BOACTBA

Puc. 13.1. OcHoBHbI€ 3Tanbl nocieaoBarenbHoro npuMmenenuss QFD-meTona

Bmopoii sman — npoexkTupoBaHue Npoaykra. B pe3ynabraTe BHINOJIHEHUS 3TOTO
aTana HeoOXOAMMO BBIOPATh TOT MPOEKT, KOTOPHIA B HAMOOJIbIIICH CTENIEHU OTBEYAET
O’KHMJIa€MBIM LIEHHOCTSIM 7151 moTpedutens. Ha atoM 3Tane paspabarsiBatoTcst yepTe-
KU, MAKEThI, CICITU(DUKAIINS.

B pamkax mpemwveco smana pa3pabaThIBalOTCS TEXHOJOTHYECKHUE IMPOIIECCHI
JUISL pealiu3alliid MPOEKTOB € 3aJlaHHBIMU CBOMCTBamu. J[oMKHA OBITH 00s3aTEIBLHO
pa3paboTaHa cucTeMa KOHTPOJISI TEXHOJOTHUYECKUX MPOIECCOB U HANPaBICHUS Jajlb-
HEWILIETO YIy4IllIeHUs [POLIECCOB.

Yemeepmolii sman NpeaycMaTpUBacT: BRIOOP 000pYI0BaHMS, UHCTPYMEHTOB,
nepcoHana, ooecrneyeHrue pecypcaMu, TIaHUPOBaHUE U OPTaHU3AIMI0 TTPOU3BOJICTRA.
Drta 3aBepiiaeTcs: MPUEMKON MPOAYKIHNH, €€ UCTIBITAHUSIMHU JJIsI ONIPEACIICHUST COOT-
BETCTBHS XapaKTEPUCTUK 3aIJIAHUPOBAHHBIM [2].

Ha puc. 13.2 npexncrasnena 6azoBas crpykrypa QFD-nuarpammsl («J]om kauecTBay).

KoppenauuoHHaEA
MATPHLE

Kar

P HanpaeneHWe FAyHIWEHKA

P— HAPAKTEPHCTHEN NPOAYKLKK

MaTpHua cBAEH

TpeboEaHMA
noT pebiktena
BaxHocTe
OUeHKS KOHKYPEHT OB

Ugrm
HH¥EHEPHEA OUEHKE KOHKYREHTOCNOCOBHOSTH
NpogyETS
TexHWM-ECcKkaA EOZMOEHOCTE 1M TPYAOEMEOCTE

Puc. 13.2. bazosas crpykrypa QFD-nuarpammer («/lom kauecTBa)
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Metonuka noctpoenust QFD-nuarpammel. Peanuzanus metona QFD naunna-
etTcs ¢ aTana «[lnanupoBanue mpoayKuuu u pazpadotku TY», KOTOpBIN BKIIOYAET B
ce0sl MATh OCHOBHBIX CTA/IUN: YTOUHEHUE TPEOOBAHMI TOTPEOUTENS; IEPEBOI TpeOo-
BaHUU MOTPeOUTENS] B XapaKTEPUCTUKU MPOJYKTA; BBIIBICHUE CUJBI CBSI3U MEXAY
COOTBETCTBYIOIIMMH TPEeOOBAaHUSMU MOTPEOUTENST U XapaKTEPUCTUKAMU MPOJYKTa;
BBIOOp 3HAYEHUH MapaMeTpoB KayecTBa JIsl o0ecreueHus: KOHKYPEHTOCIIOCOOHOCTH
CO37aBa€MOT0 MPOJYKTa B IUIAHUPYEMOM CEKTOpPE PBhIHKA; YCTAHOBJICHUE CTENEHU
BaYKHOCTH COOTBETCTBYIOIIMX XapaKTEPUCTUK MPOAYKTA.

Ananuz pvinka. JIns aHanuza pelHKa B Ka4eCTBE MCXOJHON MHGOpMAINK, KaK
MpaBUIIO, UCTIONb3yeTcs onpoc. Ha ocHOBaHMM MPOBEJEHHOTO OMpOca Cpeau Hacee-
HUS1, OpraHu3alus onpeeNseT TpeOoBaHus MOoTpeOuTeNneil, Kakylo HMEHHO MPOaYK-
LU0 CIEAYEeT MPOU3BOAUTD.

Onpoc npou3BoauTcs cieayromum oopazom. CHavana onpesensiercs: BHIOOpKa
(yacThb reHepalibHOM COBOKYITHOCTH, KOTOpas SIBISIETCSI HOCHTEJIEM XapaKTEepPUCTHUK
BCEX €€ €JJMHUI) MOTEHIUAJIbHBIX OTPEOUTENEH B PHIHOYHOM CEIrMEHTE, B KOTOPOM
nercTByeT ¢pupma. 3aTeM Mo pe3ysibTaraM OIpoca, BhIOpaHHbIe GUPMOI TOKyHaTenu
OTIPEIENISIOT ATAIOHHBIE CBOWCTBA TOBapa JJIs TajJbHEHIIero NOTpeOIeHHUS.

JIOCTOMHCTBOM BBIOOPOYHOI'O METOJla aHaliM3a PhIHKA MPHU MOMOIIM Ompoca
NOTpeOuUTENEH SABISETCS COKpallleHHe BPEeMs UCCIIEI0BAaHUN U MOTYyYeHUE pe3yibTara
C 3aJIaHHOM JOCTOBEPHOCTHIO. BBIOOpKa 10JKHA OBITH pENPE3eHTATUBHOM (T.€. Mpe-
CTaBJISATh COOOM COBOKYITHOCTD C MPUEMJIEMOMN CTENEHbI0 TOYHOCTH) U MPECTABISATh
BCE€ CJIOM BO3MOXKHBIX MoTpeduresneil. O0beM BBIOOPKHU 3aBUCUT OT €€ TUIa: cllydaii-
HbIE WU JE€TePMUHUPOBAHHBIE.

Cnyudaiinbie (BepOSITHOCTHBIE) BEIOOPKH MPUMEHSIOT MPUHLIUII TEOPUU BEPOSIT-
HOCTH, UX Ha3HAYeHUE — 00ECIeUnTh CIy4YalHOCTb.

Hecnyuaiinple unu nerepMuHUpOBaHHBIE BBIOOpPKU (nonprobability sampling)
OCHOBaHbI Ha MHAMBUAYaJIbHOMN OLIEHKE HCCIeI0oBaTeNs, a HE Ha cllydallHOM oTOope
AJIEMEHTOB BHIOOPKH.

Onpoc nompebumerneti. K 0CHOBHBIM METOJ1aM TIOMCKa M cOOpa JaHHBIX 00 OXKH-
JaHUSAX TOTPEOUTENST OTHOCATCS: MMCbMEHHOE aHKETUPOBAHME; UHTEPBbIO; IPYIIIOBOE
00CyX/IeHHE B KOJUIEKTUBAX MOTpeOuTeNel; HaO0IeHUe 3a OTPeOUTeIEM.

[Ipu pa3zpaboTke HOpMBbI U COAEpKaHUS JTOKYMEHTOB Mg cOOpa JAaHHBIX OT
NOTpeOUTENsI MPOBOAST PAHKUPOBAHHUE II€JIeH HUCCIAEAOBAHMS MO BBIICHEHUIO MHe-
HUN TOTpeOUTENs 0 BAXKHOCTH M KayeCTBE MpeasiaraeMoro npojayKra, a Takxke o pa-
00Te MPOU3BOIUTENS B LIETIOM.

Cmpykmypupoeanue odvexma. llepes cocTaBlieHHEM aHKET IeIecOo00pa3Ho
U3JIeNusl JEKOMIIO3MPOBATh HA COCTaBHbIE YacTH. B kauecTBe mpumepa paccMOTpUM
yachl HapyuHble (puc. 13.3).
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dopma
Pazmep H Op.

Kopryc -

YHacer 1lBeT
—
HApPVYHEIE LiupepGuar

v

Hanucanne mudp u ap.

Bpacner " eeT
MaTtepHan H Op.

Puc. 13.3. Ilpumep 1eKOMNO3ULINH U3AETUS «9ACOB HAPYUHBIX»

JIeKOMTIO3UITNS W3NS TTO3BOJISIET CHOPMHUPOBATH HAOOP BOMPOCOB AHKETHI
JUISI TIOTPEOUTENs, TTO3BOJISIFONINX OIEHWBATh M BBIpaXKaTh B BUJE YHCENI KaueCTBO
MPOJYKIIMH, & 3aTEM B TUCBMEHHOM BHJIC MPEJCTABUTh €€ CHIIBHBIC U CJIa0bIe CTOPO-
HBI (C TOYKH 3pEHUs MOTpeOuTeseH).
[Tpu BBICTABJIICHHH OIICHOK MCIOJIB3YIOT MATHOALIBHYIO IIKATY: 5 — OTJIMYHO;
4 — xoporio; 3 — yI0BICTBOPUTEIHLHO (B OCHOBHOM COOTBETCTBYET); 2 — HE YJOBJIC-
TBOPHUTEIIBHO (COOTBETCTBYET OTYACTH); 1 — IJI0XO (HE COOTBETCTBYET OYKHJIAHHSIM )
(Tabmn. 13.1).
Tabnuua 13.1

[Tprmep aHKeTHI Il onpoca noTpedurene
AHKETA

YBakaemble KIIMCHTHI!

Mp1 npocum Bac 3anoaHUTh 3Ty aHKETY JUIsl TOrO, 4TO Obl Mbl MOTJIM YY€CTh Ballld MOXKEJIaHuUs
B pa3zpaboTKe HOBOTO MPOyKTa!

[To xakomy noxkazarento (cBoicTBY) Bbl, ckopee Bcero, BbIOEpUTE Yachl:
PaborocnocobHoCcTh

dopma

Kpacusblii nu3aiin

O YHKIIMOHAJIBHOCTh

BaxHbI BCe MPUHITHAITBI

Onenute no 5-6anpHOM 1IKaIe BAXKHOCTh (POPMBI HACOB:

Odyenb BaXXHO — 5

Baxno — 4

Cpennsisi BOXHOCTD — 3

He ouens BaxHo — 2

CoBceM He BakHO — |

Kaxk wacto Bel meHsieTe yachl:

Kax Tonpko csaget Garapeiika

JIOBOJIBHO 4acTo JjIst pa3HOOOpa3us

S noxymaro 4acel Ha BCIO )KU3Hb

MeHsi10, TOJIBKO €CJIU CIIOMAIOTCS WM MOollapanarTcs

MeHs110, KOT/1a BBIXOJIAT U3 MOJIbI

Baxxno nu g Bac, uto Ob1 yackl OblTH BOJIOHENPOHUIIAEMBIMU:

Odyenb BaXXHO — 5

Baxno — 4

Cpennsisi BOXHOCTD — 3

He ouens BaxHo — 2

CoBceM He BaxkHO — |

| O P TP
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[Tpu Ge3aHKETHOM Ompoce MOTpeOUuTenh GOPMYIUPYET CBOU TMOXKETAHUS, KaK
paBuiio, B abcTpakTHOM (popme Tumna «ynoOHas MeOenby U «JIerKuid TenedoH» U mp.
Jlist MOTpeOuTeNs TaKOW CrIoco0 BBIPaXEHUSI CBOMX MOTPEOHOCTEH SIBISETCS BIIOJHE
HOpMabHBIM. HO 11 MH)KEHEPOB, MPOEKTHPOBIINKOB, KOHCTPYKTOPOB 3TOTO HEJO-
CTaTOYHO: CJIEAyeT YETKO OMpPEISIHTh pa3Mephl, MaTepuaibl, TpeOOBaHUA K 00pa-
00TKEe TOBEpXHOCTH, TOTYCTUMBIN BeC.

Meton QFD mo3BosnsieT caenate MHEHUE TMOTPEOUTENsI TIOHATHBIM JIJIST MH)KE-
HEpa, T.€. CIYKHT CBOCOOPA3HBIM «IIEPEBOAUYMKOMY» C SI3bIKA MOTPEOUTEINS HA SI3BIK
pa3zpaboTymKa.

bonee moapoOHO pa3BepThIBaHWE TpeOOBaHWI NOTpPeOWUTENs] TPUBEIEH Ha
puc.13.4. B xauecTBe 00BheKTa BBIOMpaeM IBepIly aBTomoOmis. TpeboBanue motpe-
ourens — «Jlerko 3akpeiBaTh ABepu» [2].

TpeGorarus XapaKTepuCTHKA: N OT 9ero 3aBUCHT?
TOTpeOHTeI: > Ycume 7
JIerko 3aKkphIBaTh
3aKPHIBAHUA
ZBepy | Bnox,
v obecreIHBalomMH
Iens :
IUIOTHOCTH NIPHIETaHuA
He Gonee 36 H

1. TeoMeTpHUA NPYKHHEI. - Vmpyrocts
2. Mapka cTanm. A TIpyKHHEI
\
3. Tepmoo6paboTka. e
'
Iens -
HRC 50 - 55

Puc. 13.4. Ilpumep pa3BepTbiBaHUs TpeOOBAHUN MOTPEOUTENS —
«JIerko 3akppIBaTh IBEPIY»

N3 puc.13.4 cnenyer, 4uTo:

- TpeboBaHue noTpedurens «JIerko 3akpeIBaTh ABEPILY» 3aBUCUT OT UHXKECHEP-
HOM XapaKTEPUCTUKH «Y CUITUE 3aKPBIBAHUS;

- JUISl BBIMIOJTHEHUsI TPEOOBAHUSI YCUIIUE 3aKpBIBaHUS JIOHKHO OBITH HE OoJiee

36 H;

- YCUJIE 3aBUCHUT OT 0JI0Ka, 00€CTIEYMBAIOIIETO MPUJIETaHue JBEPIIbI;

- TJIABHBIM 2JIEMEHTOM OJIOKa SIBIISIETCS MPYKUHA;

- TJIAaBHOW XapaKTEPUCTUKOW MPYKHUHBI SIBISIETCS €€ YIPYrocTh (WU KeCT-
KOCTbh);

- s obecrieueHus Cuiibl 3aKkpbiBaHus 36 H ynpyrocts npy>KuHBI JOJDKHA 110
pacuety ObITh He MeHee BennuuHbl C MmM/H;

- yTOOBI 00ECIEYUTh ATO 3HAYEHHE YIPYTrOCTH MOAOHPAIOT TEOMETPUIO TIPY-
KUHBI (IMaMETp MPOBOJIOKH, JUAMETP MPYKUHBI U YUCJIO BUTKOB), a TaK)KE MapKy
CTaJIA U BUJI TEPMOOOPAOOTKH;

- B 3aBUCUMOCTH OT MapKH CTaJId U PEKUMOB T€PMOOOPAOOTKH MOKHO TMOJY-
YUTh PA3IUYHYIO TBEPJAOCTH MOBEPXHOCTH MPYXKHUHBI, a TPEOYETCs IO pacueTy TBep-
nocTh B equHnIax Poksema 50-55 HRC.

94



Ha »ToM mpumepe BuUIHO, Kak TpeOyeTcsl TIIATEIbHO pa3padaThiBaTh KOH-
CTPYKILIMIO U TEXHOJIOTHIO M3TOTOBJIEHUSI O0BEKTA JIJISl YAOBIECTBOPEHUSI TOJBKO OJ-
HOT'O TpeOOBaHUS MOTPEOUTENS.

Onpeoenenue panea eadxcHocmu mpebdosanuil nompedoumensi. B pesynbrare
ornpoca ¢popmupyeTcst crucok TpedboBanuit notpedureneit (TII) k mmanupyemoint mpo-
aykiuu. U3 aToro crnucka He0OXO0AMMO BBIJIETUTh MOBTOPSIOIIMECS 3HAYUMBbIE Tpe-
OoBaHMS.

B nanHom cnyuae, uisi mpUMepa, YYTEHO TOJIBKO MSTh TpeOOBaHUM moTpeOu-
teneit: TII1 — Tounocts; TI12 — au3zaitn; TII3 — mpounocts Gpacneta; TII4 — ycToi-
YUBOCTH CTEKJa pOTUB napamnud; TII5 — BonoHenpOHUIIaeMOCTb.

Jlanee HEOOXOUMO ONPENETUTh BAXKHOCTh TpeOOoBaHUM moTpedureneit Meto-
JIOM TapHbIX cpaBHeHUU. B Tabn. 13.2 mpuBenena matpuia napHeix cpaBHenuid TII
IUIsl IpUMeEpa ¢ «4acamMu HapydHbIMW». Ha nanHoM 3tane cpaBHuBatot nonapHo TII —
YTO W3 HUX BakHee. JTa paboTa MPOBOJAUTCS TPYIION sKkcrepToB. s 3amucu B
MaTpuLE MOJIb3YIOTCS 3HAKAMU OTHOLLICHH:

- CIIOBO «Ba)KHEE» 3aMEHAIOT 3HAKOM «>» — OO0JIbIIIE;

- MHEHHE «MeHee BakHO, uem» TII3 0603HavyaroT 3HakKoM « < » — MEHBIIIE;

- IPU PABEHCTBE 3HAYMMOCTH HCIIOJB3YIOT 3HAK «=» — PAaBHO.

Tabnuna 13.2
Matpuiia mapHbIX cpaBHEHUI TpeOOBaHMM oTpedbuTenen

Ne TII 1 TIT2 TIT 3 TIT 4 TIIS Cymma | HopmanusupoBaHHBII
BEKTOP IIPUOPUTETOB

W >3 >3 >3 >3 12 0,3

TII2 | <1 >3 <1 =2 7 0,175

T3 | <1 <1—- >3 >3 8 0,2

T4 | <l >3 <1—- =2 7 0,175

TIIS | <1 =2 <1 =2 6 0,150

| Y=40 |1

OTUM 3HaKaM NPUCBAUBAIOT YUCIOBBIC 3HAUEHUS: «>» — 3 Oaia; «=» — 2 0an-
na; «<» — 1 6am1. MoXHO PUMEHSTH U IPYTYIO CUCTEMY OAJIJIOB.

AHanu3 mojay4YeHHbBIX JaHHbIX (Ta6m. 13.2), mokassiBaet, uto TII 1 Baxuee TII
2 u BooOI11Ie Bcex Apyrux tpedboBanuil. B kaxmoii kieTke — no 3 6amia, cymma cTpo-
ki — 12 G6amnoB. 13 Bropoit ctpoku cienyer, uto TII 2 menee BaxHuo, uem TII 1 (1
6amn), TII 6onee BaxkHo, yeM TII (3 6aiia) u Tak gaiee.

Hns onpenenenusi Becomoctu otnensHoro TII cinegyer oOuryro cymMmy ero
CTPOKH pa3JeIUTh Ha CyMMYy 3HaueHHil B KojoHke «Cymma». Becomocts TII 1 B
nanHoMm npumepe: 12/ 40 = 0,3. lnsg npoBepkH, CyMMa MOJYYEHHBIX PE3yJIbTaTOB
noJbkHA paBHATHes 1,0. B 3aBepiieHun 1aHHOTO 3Tana MOXHO MOCTPOUTH YacTh MaT-
putibl «Jloma KauectBa» (Ta6a. 13.3). Bugno, uro notpeduTenu 60Jbiie BCEro HEeHsT
TOYHOCTH YaCOB, Y 3TOTO TPEOOBaHHUS MOTPEeOUTEIeH BECOMOCTh BBIIIIE BCEX.



Tabnuua 13.3
Yactp Matpuilsl «Jloma kadecTBay, ONMUCHIBAIONIAs TPEOOBAHUS MTOTPEOUTEIIS

TpebGoBanus norpedureneit (TII) Becomocts
Tounocts 0,3
Juzaiin 0,175
[Ipounocts Opacnera 0,2

Y CTONYMBOCTH CTEKJIA IPOTUB LApanuH 0,175
Bononenponunaemocts 0,15

Buvibop xapaxkmepucmux ob6vekma. J|aHHBIA STan BBIIOJHIET CIHEUUaIbHAsA
KOMaH/la 3KCIEPTOB, OCHOBHAs 3ajaya KOTOPOH COCTaBUTh MOJPOOHBIN CIHUCOK Xa-
PaKTEepUCTUK OyAYyLIEro U3AeNus, M0 KOTOPhIM MOKHO CPaBHUBATH MPOEKTHPYEMOE
U3JIeTUe C U3JEIUSIMU KOHKYpUpyIomux Gupm [3].

B mpumepe ¢ «yacamMy Hapy4YHBIMHU» MPUHATHI CIEAYIOIINE XapaKTEPUCTUKU:
1 — mupuna Opacnera; 2 — quamerp uudepoOnara; 3 — TBEpAOCTh MOBEPXHOCTH CTEK-
na; 4 — JIUTETBLHOCTD B BOJIE; 5 — OTKJIOHEHHE OT ATAJIOHHOrO BpemeHu (T1adi. 13.4).

Jlanee 3KcnepThl OIICHUBAIOT BIUSHUS XapaKTEPUCTUK HA OTIEIbHbIE TpeOOBa-
HUS TOTPEOUTENS, a TAKXKE CTETIEHb UX BIUSHUA.

JIJisl OLIEHKM CTEeNeHH BIUSHUSA XapaKTEpUCTUK Ha TpeOoBaHUS MOTpeOuTeneit
MCIIOJIb30BaHbI CIEIYIOINE CUMBOIBL: © — CUIbHOE BIUSAHUE; A — CpETHEE BIUSHHUE;

O — cnaboe BIUsHUE.

Tabnuua 13.4
CepnueBuHa — maTpuna «Jloma kauecta»

XapakTepuCTUKU %:"
w5 S
= 2 m 5
g & E 3 « o B = o 2 S
= 2 s £ =8 |58 4| 8 5 2=l Ew
= S | EB| 55 |28 S |BEE ¢
il 5 & o c% £ = %5 = 5( g € 3 =
= © ST S 9 & 5 A 5 5 o =
© = | &9 < Sc® >
= :!:‘( 5 Q
TII 1 TounocThb 0,3 ©3
TII 2 Iuzaitun 0,175 | ©3 O3
TII 3 IIpounocts Opaciera 0,2 Ol
TII 4 VYcronuuBocth crekna | 0,175 ©3
MIPOTHUB TAPAITHH
TII 5 BogoHenpoHUI1aeMoCTh 0,15 O ©3
AOcoJroTHast BaXKHOCTh 0,725 0,675 1,125 0,45 0.9 3,875
OtHocHTENbHAS BaXKHOCTb, % 18,7 17,4 29 11,6 23,2 100

3HaKaM BIUSHUSI MPUCBOCHBI Oaiel: © — 3 6amwa; A — 2 6amia; O — 1
6au1. MoXHO pHCBauBaTh U Apyrue Oauibl, HAIPUMEp, COOTBETCTBEHHO, 9 — 6 — 3.
N3 1a6:1.13.4 cnexyeT, 4TO, IO MHEHHIO KCIEPTOB: IMIUpUHA OpaciieTa CUIBLHO

BIIMSCT Ha IU3aliH M MEHbIIIE — Ha IPOYHOCTH Opaciera; auamerp uudepbdiara Cuib-
Hee BIMSCT Ha JU3aliH U OKa3bIBACT HEKOTOPOE BIIMSHHUE HA BOJIOHEIPOHHUIIAEMOCTbD,
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MOCKOJIbKY JIJIsl 60Jiee KPYIMHOIo CTEKIIa Mpolie 00eCneunTh repMeTU3aIuio U T. 1.

Onpeodenenue abConOMHOU U OMHOCUMENLHOU BANCHOCTNU XAPAKMEPUCTIUK.
3HadeHue abcomoTHON BaxkHOCTU (AB) Kakoi-mubo XapaKTEPUCTUKHU IOJTYy4aeTcs
KaK cCyMMa IO BEpTHUKaIW MPOU3BEICHUIN OaJIJIOB BIMSHUSA XapaKTEPUCTHK HA BECO-
MOCTh COOTBETCTBYIOIIUX TpeOoBaHuil nmotpedburenet. [ns xapakrepuctuku 1 (1mm-
puHa OpacieTa) adCONOTHAs BaXXHOCTh PACCUUTHIBACTCS:

AB xapakrepuctuku 1 = 3,0x0,175 + 1,0x0,2 = 0,725.

AB xapakrepuctuku 2 = 3,0x0,175 + 1,0x0,15 = 0,675 u T1.1.

[locne ompeneneHuss aOCOMIOTHON BAXKHOCTU JUISl KaXKJOM XapaKTepUCTUKHU
HAXOJAAT CYMMY BC€X aOCOJIOTHBIX BaKHOCTEH (Mo ropu3oHTanu). s mpumepa c
yacamu X = 3,875.

Jlise HaXOKJEeHUSI OTHOCUTEIhbHON BaKHOCTH (OB) Kax 1ol XapakTepUCTUKU B
% neoboxoaumo: ABx100/X.

Jlis JaHHOTO TpHUMepa: OTHOCHTEIbHAs BaXXHOCThH JJISI XapaKTepPUCTUKH | =
0,725x100/3,875 = 18,7%. Ob1mas cymMMa BceX XapaKTEPUCTUK OTHOCUTEIHLHOM BaX-
HOCTHU J0JDKHA OBITh paBHa 100%. OTHOCHUTENIbHAS BAXKHOCTh XapaKTEPUCTUK SIBIISI-
€TCsl OJIHMM M3 KIIIOYEBBIX MOKa3aTesel A pa3padOTKU MOJEINH, MOCKOIBKY OTpa-
’KaeT BaXHOCTh XapaKTePUCTHKHU C TOYKHU 3peHHs nmoTpedutens. [locne 3aBepiieHus
dTama OIpeaeNeHs] OTHOCUTEIbHON BaXXHOCTH 4acTh «J[oma kadecTBay MMEET BH]
Matpuilsl (Tadin.13.4).

Onpeoenenue 83aumosnuanus xapakmepucmux. OnpeneneHne B3auMOBIUSHUS
(KOppETSIIMOHHON CBSI3M) XapaKTEPUCTUK BBHIMOIHSIOT B BHJIE MATPHUIIBI, pa3pe3aH-
HOW TIO JMAroHaiy, KOTOpas pa3MellaeTcs BBIIIC WH)XCHEPHBIX XapaKTePUCTHK U
HATIOMHUHAET «KPBIITY». MeToJl pa3BepThiBaHMs (HYHKIIMU KaueCTBa YaCcTO HA3bIBAIOT
«/loMoM KayecTBa» MMEHHO M3-3a «KPBIIIN», B KOTOPOH MPOCTABIISIIOTCS B3aUMOCBS-
31 M@Ky CAMAMH WHXCHEPHBIMU XapaKTePUCTHKAMHU.

XapaKTepUCTUKU MOTYT OBITh pPa3HOHANPABICHHBIMHU U, COOTBETCTBEHHO, MPO-
TUBOPEUYHUTH APYT Apyry. Hampumep, xapakTepuCTHKa «Macca aBTOMOOWIIS» SIBHO
BCTYIAaeT B MPOTUBOPEUHNE C XapaKTEPUCTUKOHN «pacxo]] OEH3WHAY, TaK KaK MPH yBe-
JMYEHUU MacChl aBTOMOOMIISI IPUXOIUTCS YBETTUYCHHUE PAcXo/1a TOTUTHBA.

Beiensor yeThipe BUa B3aMMOBIHUSHUS XapaKTEPUCTHK JIPYT Ha Apyra, €cliu
TaKoe BIIUSAHHME BOOOIIE MPOCIEKHUBACTCS: MOJOXKUTENbHAs (cinabasi, CHIIbHAsA) U OT-
punatenbHas (cnadasi, CUIbHAS ) 3aBUCUMOCTH.

Oco0oe BHMMaHNE HEOOXOIUMO OOPATUTh HA B3aUMO3aBUCHUMOCTU XapaKTepH-
CTHK C OTPHUIATEIIBHON CBA3BIO, YTOOBI ONTUMHU3UPOBATH KOHCTPYKIIMIO U3EIHS WIIN
TEXHOJIOTHIO U3TOTOBIICHUSI.
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IlupuHEA THaMeTp TBepIOCTE JIHTeILHOCTE OTK/IOHEHHE 0T

Gpaciera undepéara HOBEPXHOCTH B BOJE ITATOHHOTO
cTeRIa BpeMeHH

XapaKTepHCTHKH

Puc. 13.5.Bun «xpeimm JJoma Kauectsa»

Bun u crenens B3aMM03aBHCUMOCTH MOKHO 0003HA4UTh, HAPUMEpP, TAKUMHU
cumBosiamu: © — cuiibHas nonoxutenbHas; O — crnabas moJoXKUTeNbHas; X — CHIIb-
Hasl oTpuLaTenabHas; A — ciabas oTpullaTeIbHasl.

benumapxune. Ha 3TOM 3Tarne ocylecTBiIseT aHaIu3 KOHKypeHToB. [Ipouiio-
CTPUPYEM CHUTYaIMI0 Ha MpUMeEpe TpeX KOHKypupymoomux opranuzanuit. [Ipeacra-
BUM, uTO «C» sIBIIsIeTCA HAllle OpraHu3aluel Mo MPOU3BOJCTBY «4acOB HAPYUHBIX,
a JIBe OCTaJbHbIE OpraHu3auu «A» U «B» KOHKYpeHThI. Y epBOro KOHKypeHTa «A»
pBIHOYHAS 70Ji1 4uyTh Oosbiie «C». Y BTOpOro KoHkypeHTa «B» pbpiHOYHas noiis
yyTh MeHbIIE «C». Opranuzamuu «A» u «b» coctaBisatoT KoHKypeHuo «Cx». Ilep-
BbIIl — TE€M, YTO OH HMMeEEeT OOJIbIIYI0 HULIY W, CJIEI0BaTeIbHO, 00JIee «CUIICH» B
HKOHOMHYECKOM OTHOIIeHUH. BTopoi, xoTra u He moctur ypoBHS «C», aKTUBHO
CTPEMHUTCS K 3TOMY M, CKOpPEE BCEro, IJIAHUPYET BBITYCTUTh KAaKONH-TO HOBBIA KOHKY-
PEHTOCTIOCOOHBIN MPOTYKT.

B pesynbraTe BbIMONIHEHHsS] OEHUMAPKUHIA TOMY4Yal0T UCXOIHBIC JAHHbIE IS
TEXHUYECKOTO 33/JIaHHsl Ha MPOEKTUPOBAHHE W pa3pabOTKy HOBOHM mpoaykiuu. s
HATJISAIHOTO MPEACTABICHUS O TIOJIOKEHHUH €1 Y KOHKYPEHTOB, OOBIYHO MCIOIB3YIOT
rpaduueckue GopMbl: B BUJIE JUarpaMm, rpaukoB U Ap.

Ha puc. 13.6 Hi>ke OCHOBHOM MaTpHIbl MPEJCTaBICHBI PE3yIbTaThl OeHUMap-
KHHra ¢ 0003HAYEHUEM YPOBHS JOCTHKEHUN MO OT/AENIbHBIM XapaKTepUCTUKAM KOH-
KypeHTOB «A» 1 «B» 1o cpaBHeHUIO ¢ Haulel opranuzanuen «Ch.

N3 puc. 13.6 cnenyer, 4To MO XapaKTEpUCTUKE | KOHKYPEHT «A» OmnepekaeT
«C» Ha YCIIOBHBIX JIBa YPOBHsI, 2 KOHKYpeHT «B» — oTcTraer Ha oquH ypoBeHb. AHa-
JIOTUYHO TPOBOJAT aHAIM3 U IO JIPYTUM XapakTepucTtukam. Pesynbrarsl OeHuMap-
KHHTa, TaK e, KaK ¥ OTHOCUTENIbHAs Ba)XHOCTh XapaKTEPUCTHUK, CIY>KaT OCHOBOM
JUISl IPUHATHS YIPABICHYECKOTO pEelIeHUsI.

IIpunamue ynpaenenueckozo peuieHus. ITO 3aKIIOUATEIbHBIN 3Tall METOAUKU
QFD. Ha ocHoBaHUM MONYYEHHBIX AAHHBIX: OTHOCUTEIBHOW Ba)XKHOCTH XapaKTEpH-
CTHK, TEXHUYECKOW TPYAHOCTH pean3aliy XapaKTepUCTUK U OEHUMAPKUHTOBBIX HC-
CJIeIOBaHUN HEOOXOAUMO MPUHSATH PEIICHUE — KAKUE U3 XapaKTEPUCTHK HEOOXOIUMO
B [IEPBYIO OUepeb yaydliaTh IpHU pa3paboTKe HOBOTO U3EIHS.

BapuaHTOB NpuHATHA pElIeHU IO UMEIOIIMMCS TAHHBIM MOXET ObITh MHOTO.
[IpuBeaemM OIMH W3 BapUAHTOB PACCYKIECHUN MTPU MPUHATHH PEIICHUI.
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IIpunsaTo pemeHue:

B niepByto ouepep BIOKUTh CPEACTBA B YIIYUIICHUE XapAaKTEPUCTUKH 3, TaK Kak:

1) sTa xapakTepucTUKa MMEET HAauOOJbUIYI0 OTHOCHUTEIBHYIO BaXKHOCTH IS
MOTpeOUTENIS;

2) «C» MakcUMalIbHO OTCTaeT MO MOKAa3aTeNl0 OT KOHKYpEHTa «A», B TO XKe
BpeMsi HEOOXOIMMO OTOPBATHCS OT KOHKYpeHTa «B», KOTOpbI 10 3TOMY MOKa3aTesio
HaxOJIUTCS HA OJHOM YPOBHEM C HaMU;

3) ynydilleHHe JaHHOTO MapaMeTpa UMeeT CPeAHIO (3) TEXHUUYECKYIO CIOXK-
HOCTb PEaNN3ally, YTO BIIOJIHE JOCTHKUMO.

Bo BTOpyto ouepenp HEOOXOAUMO yaydlllaTh XapakTepucTuky 1, rae «C» tak-
€ CHUJIBHO OTCTAe€T OT KOHKYpPEHTa «A», HO TPYAHOCTh peanu3anuu Heenuka (1),
IIPU 3TOM MO Ba)KHOCTH NOKA3aTENb 3aHUMAET TPETHE MECTO.

>
o

= XapaKkTepUCTHKA =
= O 5
E = é ~ A e §
s 2 3 « o B = L 5 Q
g & 2 | 2| 25 |58s| o |EE5 Ew
[ é 3 a = s @ g( E E 8 g T o 2 =
o N o o = A o =
Q e} = S o 2 o (5] =
B o S =& | 2 08 cm |2 298 2
3 S5 | RE|EE°| ET g5 E 2
= = = = o 5 O
TII 1 Tounocth 0,3 ©3
TII 2 Iuzaitun 0,175 | ©3 ©3
TII 3 IIpounocts Gpaciera 0,2 Ol
TII 4 VYcroiiunBocts ctekna | 0,175 ©3
MIPOTHUB TAPAITHH
TII 5 BonoHenpoHUIIaeMoCTh 0,15 O ©3
AOcoJroTHast BaXKHOCTh 0,725 0,675 1,125 0,45 0.9 3,875
OtHocHTENbHAS BaXKHOCTD, % 18,7 17,4 29 11,6 23,2 100
Henu 15 30 500 24 1,0
Enununel uamMmepenui MM MM HV Yac c/ron
TexHuyeckue TpyaHOCTH 1 1 3 4 5
+2 A A C A
+1 A_C
BEHUMAPKHWHI' 0 C B
-1
-B B
) C
Pemenne 2 1 3

Puc. 13.6. «JloMm kauecTBa»
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B Tperpio ouepenb HEOOXOAMMO MHBECTHPOBATH CPEACTBA B YIYYIIEHHE Xa-
PaKTEPUCTUKHU 5, TaK KaK MO BaXHOCTHU MOKa3aTelb HAXOUTCS Ha BTOPOM MECTE, MbI
OTCTaeM OT KOHKYpEHTa «A» M Ha OJHOM YpPOBHE OT KOHKypeHTa «B», HO peanu3a-
nusi npoekta HauOosee cioxHa. [Ipu BbiOOpe perieHuss He0oOXOIUMO OIpPEaAeNIUTh
1[eJIeBbIe MOKA3aTeIN MapaMeTpoB, KOTOPbIE MOXKHO IOCJIE€ M3TOTOBJICHUS W3JENUs
MPOKOHTPOJIUPOBATH.

13.2. 3AJJIAHUSA JI1 CAMOCTOSITEJIbHOM PABOThI

ITo 3amaHuio npemnojaBaTeNs COCTaBUTh aHKETy OIpoca MOTpeOuTesns, Io-
CTPOUTH JOM KadecTBa. Ha oCHOBaHMM aHaiM3a J0Ma KayecTBa CIEIATh BBIBOJ O
IIPUHATUHU YIIPABIECHYECKOTO PEILICHUS.

ITIPAKTUYECKAS PABOTA Ne 14. VIIPABJIEHUE MOTHUBAIIEN
14.1. MeTtoguka BbINOJHEHHs PA00ThI

OCHOBO# /I yIIpaBJICHUS MOTHBAIMCH PaOOTHUKOB CIIYXKHUT IBYX(aKkTOpHAs
teopus ['epridepra.

['epudepr mpeanoXuin paccMaTpuBaTh OTHOIICHUS «yTOBICTBOPCHHOCTH» W
«HEYIOBJIICTBOPEHHOCTH» OTACIBHO. IM yCTaHOBJICHO, YTO (PAaKTOPHI, MOTYIIIHE BbI-
3bIBaTh HAWOOJIBIITYIO HEYIOBICTBOPCHHOCTh, B OCHOBHOM CBSI3aHBI C BHEITHUMHU 10
OTHOIIICHHUIO K pAOOTHUKY MOMEHTaMH, Ha KOTOPBIE OH PeajJbHO HE MOIKET MOBIUATH
(HampuMep, TOJUTUKA KOMIAHWH). DTy Tpyminy (akTOpOoB OH HazBald «(akTopaMu
TUTHCHBI», MOCKOJIBKY JIaXKe WX OJIaroNpUSITHOE M3MCHEHUE HE CMOXKET IPHBECTH K
yJIOBJICTBOPEHHOCTH PabOTHHKA, a TOJBKO CHU3UTH CTEIICHb HEYIOBJICTBOPEHHOCTH.
K HUM OTHOCHTCS: TMOJIUTHKA KOMITAHWH, O€30MacHOCTb, CTAaTyC, OTHOIICHHS K
HavaTbHUKaM, 3apa0OTHas TUIaTa, YCIOBHS TPYJa, HaJa30p, OTHOIIECHUS C COCITY KHB-
[[aM1, OTHOIIICHUS C TIOTYNHECHHBIMH.

Bropas rpymnma (akTopoB Ha3BaHa UM «MOTHBATOPBI», HX OJIATONPHUATHOE H3-
MEHEHHE TIOBBIIIACT CTEIICHD yIOBJICTBOPCHHOCTH paOOTHHUKA, a HEOIArONpHUITHOS —
CHI)KACT €€, HO NPAKTHUYECCKH HE BBI3BIBACT HEYTOBICTBOPECHHOCTh. DTH (haKTOPHI
OCHOBHOM OIIPEJICISIOTCS COACP)KaHUEM PabOThl, TO €CTh SIBJISIOTCS BHYTPCHHUMH
110 OTHOIIEHUIO K paOOTHUKY, U HA HUX OH MOJKET BIHATh. K HUM OTHOCHTCS: camo-
peanu3arus, mpopeCcCHOHAIBHBIN POCT, POABHUKCHHUE IO CITYKOE, OTBETCTBEHHOCTD,
coJiep>kaHue paboThl, MPU3HAHKUE, PE3YIbTATHI PAOOTHI.

MeToiuKa OIIEHKH MOTHBAITUH.

JIJIsl OIlEHKH ypOBHSI MOTHBAIIMK MEPCOHANIA IPUBEACHBI ()aKTOPHI MOTHBAIIHH
(Tabn. 14.1). B Tabnuie npuBeacHBbI MOKa3aTeld, KOTOPbIE HEOOXOJMMO OIEHUTH
KOKI0T0 pabOTHUKA TOTO TMOJApa3JeiecHUs, I¢ MPOBOAIT aHAIN3 MOTHBAIUH, WA
YJICHOB BEIOOPOYHOM TPYIIIIBL.
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OI_ICHKI/I MOTHBalluu

Tabnuua 14.1

Ne HaumenoBanue dakropa m; _ BeC KakK g — Bec | U Ui my Ui g

MOTHBAIIUU MOTHBaTopa | Kak (ak-
TOpa  TH-
THEHBI

1 pe3ybTaT padoThI 23,4 % 6,5 %

2 MIpU3HAHUE 17,4 % 5,1 %

3 pabota cama 1o cebe 12,5% 8,3%

4 OTBETCTBEHHOCTH 12 % 3,2 %

5 MIPOABMKEHUE TIO CITY»KOe 7,1 % 3.8%

6 npoheccCHOHATBHBIN POCT 4,3 % 3,8 %

7 IMOJINTHKA KOMITAHUA 2,2 % 23.2 %

8 HaI30p 2,2 % 11,6 %

9 OTHOIIIEHUE K 3.8 % 6,4 %
HavaJIbHUKAM

10 OTHOIICHHS B TIporiecce pado- | 1,6 % 6,4 %
TBI

11 YPOBEHb 3apIUIaTHI 4,3 % 5,1 %

12 OTHOIICHHS C COCITYKUBIIAMU 2,7 % 5,1 %

13 JINYHAS )XU3HD 1,1 % 3,2 %

14 OTHOIIEHUS ¢ MogYMHEHHbIMA | 2,7 % 5.1 %

15 cTatyc 1,6 % 3,2 %

16 0€e30I1aCHOCTh 1,1 % 1,9 %
CYMMA 100 % 100%

Takum 00pa3oM, cTeneHb YAOBIETBOPEHHOCTH (MOTHBALMS) OTAENIBHOIO pa-
OOTHHUKA MPEAIPUITHS MOXKET OBITH 110 hopmyse 14.1.

= ' . “qg. /1 %:
SU (ZUl_ml+ZUl ql)/ 00%; (14.1)
rae SU — olleHKa CTeTNeHU yI0BJIETBOPEHHOCTH (YPOBHS MOTHUBAIIMN ) PAOOTHHKA;

+
U; — nosioxkuTeNibHast OLleHKa pabOTHUKOM (haKTopa MOTHBALIHH;

Ui — oTpuniatenbHas olieHKa pabOTHUKOM (pakTopa MOTUBALIUU;
101




m; U g — Beca (hakTopa COOTBETCTBEHHO KaK MOTHBATOpa M Kak (pakropa ruru-
CHEL.

Onenka (akropa MOTHUBAIIMHU, KaK MPaBUJIO, MIPOU3BOJIUTCA IO pPe3yibTaTaM
ornpoca pabOTHHKA.

OHa MOXKET MPOU3BOAUTHCS IO CIACAYIONIIEH IIKaJE:

+5 — BIOJIHE yIOBJIETBOPUTEIICH;

+ 4 — B OCHOBHOM YJIOBJICTBOPUTEJICH;

+ 3 — GoJiee-MeHee YOBICTBOPUTEIICH;

+2 — yAOBJIETBOPUTENIEH, XOTS U HE CIUIIKOM;

+1 — ckopee yIOBIETBOPUTEIICH, YEM HET;

0 — He MOT'YT BBICKa3aTh KAaKOTO-TUOO MHEHUS;

- 1 — ckopee HeyOBIETBOPEH, YEM YAOBJIECTBOPEH;

- 2 — HEYJIOBJIETBOPEH, XOTS U HE CIUIIKOM;

- 3 — mokaJnyi, HeyJIOBJIETBOPEH;

- 4 — B OCHOBHOM HEY/I0BJIETBOPEH;

- 5 —COBEPIIIEHHO HEY/IOBJIETBOPEH.

YpoBeHb MOTHUBAIlUU PaOOTHUKOB HAMPSAMYIO OMpPEACISIET, Kakue 3a7adyu o
PECTPYKTYpH3ALIUU BO3MOXKHO PeliaTh MPH YY4aCTUM ITUX PAOOTHUKOB Tadm. 14.2.

Tabnuua 14.2
YpOBEeHb MOTHBAIMK PAOOTHHKOB
VYpoBeHb  MoTHBauMH | 3aladyd B 00JIACTH PECTPYKTYPHU3ALMH, KOTOPHIE BO3MOXXHO pe-

pabotHukoB SU 1iaTh P JaHHOM YPOBHE MOTHUBAIIMK PAOOTHUKOB

+3 U BbILIE PasButre n 3aKkperuieHre BBICOKOW KOPITOPATUBHON KYJIBTYPbI

+2 Pa3BuTne cucrembl kKadecTBa, BHeApeHHEe ToTambHOro MeHemk-
MeHTa KagecTBa

0...+1 BHenpenue cuctembl KauecTBa U €€ cepTHUPUKALUSL

-1 [loaroroBka K BHEIPEHUIO CHUCTEMBl KAadecTBa, BKJIOYas MEpO-

MPUATHUA IO MMOBBIICHUIO MOTHBAIIUA pa6OTHI/IKOB

-2 CpouHoe npoBeACHUE MEPONPUATUI MO MOBBIILICHUIO MOTUBALIUU
pabOTHUKOB
-3 ¥ HIKE «CaHanms» npeIpUsITHS

MopnenbHblil puMep — «OLeHKa MOTHBAMK paOOTHUKA OT/IeNIa TEXHUYECKOTO
KOHTPOJISI».

[Ipu onenke MoTuBaUUU PAOOTHUKA OTHENa TEXHUYECKOIO KOHTPOJsS ObLIH
MOJIY4YEHBI CIeyIolue JaHHbIe B Ta0d. 14.3.
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Tabnuua 14.3
OreHka MOTUBAIIMK PaOOTHHKA OTJEa TEXHHYECKOTO KOHTPOJIS

Ne HaumenoBanue daktopa m;_Bec Kak | g — Bec Kak | Uj U my Ui g
MOTHBAIUN MoTHBaropa | (akTopa
TATHEHBI
1 pe3ynbTaT paboThI 23,4 % 6,5 % +3 70,2 0
2 MIPU3HAHUE 17,4 % 5.1 % +2 |34,8 0
3 pabota cama 1o cebe 12,5% 8,3% +1 | 12,5 0
4 OTBETCTBEHHOCTDH 12 % 3,2% 0 0 0
5 MIPOABMXXEHUE TIO CITY»KOe 7,1 % 3,8 % 310 -1.4
6 npodeccuoHanbHbI poct | 4,3 % 3.8 % -1 |0 -3.,8
7 MOJINTUKA KOMITAHUN 2,2 % 23,2 % -4 10 -92,8
8 HaJ30p 2.2 % 11,6 % 310 -34.8
9 OTHOIIIEHUE K 3,8 % 6.4 % 210 -12,8
HavaJIbHUKAM
10 oTHomieHuss B Tporecce | 1,6 % 6.4 % 310 -19.,2
paboThHI
11 YPOBEHB 3apIlIaThl 4,3 % 5,1 % -4 10 -20,4
12 OTHOIIIGHUSI C cochayxuB- | 2,7 % 5.1 % +1 |2,7 0
aMu
13 JINYHAs )KU3Hb 1,1 % 3,2% 2 10 -6,4
14 OTHOIIEHUS ¢ IomuuHeH- | 2,7 % 5.1 % -1 10 -3.2
HBIMU
15 CTaTyc 1,6 % 3.2 % 310 -9.6
16 0e30MmacHOCTh 1,1 % 1,9 % -1 10 -1.9
CYMMA 100 % 100% -27 1 120,20 | -
% 216,30
%

Paccuuraem ypoBeHsr MmoTuBanuu o ¢opmyse (14.1).

SU =(120,2%—216,3%)/100% = 0,961

BeiBon:

VYpoBenb MoTuBauu 01u30k K — 1. KauecTBeHHBIN Tpya BO3ZMOXKEH JUIIb TPH
ypOBHE MOTHBalMK paboTHHKa +1 U BbilIe. [ToaTOMy HEOOXOIUMO MPEATIOKUTH KOP-
PEKTUPYIOIINE MEPOIPUSITHSI.

14.2. 3aganus 118 caMOCTOATEIbHON padoThI

1. Ouenure as Kaxaoro wieHa pabodeil rpynmsl ypoBeHb MOTHUBAIIUMH, 3aM10J1-
HUB (DOPMY AHKETHI.

2. Bbruucnure 3HayeHUS Kaxaoro u3 (akTopoB, YMHOXKHB JaHHbie Bamu
OLICHKU Ha COOTBETCTBYIOIIUNA BECOBOM KOA(DPUITUEHT.

3. OueHure cpeHuil ypOBEHb MOTUBALIUY B TPYIIIIE.

4. Cpemnaiite BBIBOJ O BO3MOXHOCTM Hadaina npoekta BHeapeHus CMK wu
YCHEMIHOCTH MPOEKTA.
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ITIPAKTUYECKAS PABOTA Ne 15. ®YHKIIMOHAJIbHBIM AHAJIN3
N3EJINA (HA TIPUMEPE U3JJEJINA — «ObPATHbBIN KITAITAH»)

15.1. MeTtoguka BbINOJHEHHUs PA0OThI

HeJIB 3aHATHUA: 3aerHI/ITB TCOPCTUYCCKUC 3HAHUA WU PA3BUTh Y CTYIACHTOB
MPAKTUYCCKUC HABBIKU UCITOJIb30BaHUA ®YHKHHOHMBHOFO aHaJin3a PI3I[CJ'IHI>1.

O61ee onucanue uznenus (Ha NpUMepe U3Jeausl «0OpaTHBIN KiIanaHy).

Haznauenue mznenus. OOpaTHbIN KjanaH MpeaHa3HayeH NIl MPOBEICHUS T0-
TOKa Tra3a (Bo31yxa) U3 BXOJHOW MarucTpajad B BBIXOAHYIO U MPEIOTBPAIICHHS MPO-
BEJICHHS MTOTOKA T'a3a U3 BBIXOJJHON MarucTpajiu BO BXOJIHYIO.

OnpenenuTs HAJICUCTEMY, B KOTOPYIO BXOIUT uzaenue. OOpaTHBIN KiianaH siB-
JII€TCSI YacCThIO MMHEBMO-THIPOCUCTEMBI YIPABJICHUS JIBUTATEILHON YCTaHOBKOM Jie-
TaTeJIBHOTO anmapara (camosieTa, BEpTOJIETa).

O6nactp npumeHeHus uzgenus. OOpaTHbIN KiIanaH MOXET ObITh HUCIOJb30BaH
B JIIOOBIX MHEBMO — M THAPOCUCTEMAX, II€ BOSHUKAET 3aJlaya OJJHOCTOPOHHETO IMpPO-
BEJICHUS TTOTOKA KUIKOCTU WJIU ra3a.

OnpenenuTsb CTaIuu KUIHEHHOTO LUK u3aenus. JKu3HeHHbIH UK 00paTHOro
KJIalaHa BKJIIOYAET CTAIUM: Pa3padOTKU; U3TOTOBICHUS JETajeil; COOPKU; UCIIBITAHUH;
pa300OpKH U MPOBEPKHU COCTOSIHUS JeTaleil; MOBTOPHON cOOpKU; MOHTa)Ka (B HaJCHCTe-
MY); 9KCILTyaTalliy B TEUEHUE 33JJaHHOTO pecypca; JEMOHTaXa; yTUIU3ALINY.

TpeboBanus k uznenuto no TY. Tpeboanus k oopatHoMy kiamnany (o TVY).

1. Pazmepnl TpyOompoBoaa, B MarucTpajib KOTOPOTO YCTAHOBJIEH OOpaTHBIM
KJIallaH — HapyXHbIi nuametp 10 Mm.

2. Ilepenaj naBiieHU HA BXOJE M BBIXOJIE€ OOPATHOTO KJamaHa, MpU KOTOPOM
KJ1anaH oTkpbiBaercs — 0,1 atwm.

3. [lepenaxa naBiieHU Ha BXOJIE€ U BBIXOJIE€ OOPATHOTO KJamaHa, MPU KOTOPOM
Ky1anaH 3akpbiBaetcs — 0,05 atm.

4. JlommycTiMasi CTENEHb HE TEPMETUYHOCTH KJIallaHa B 3aKPBITOM COCTOSIHHH,
110 U3MEHEHUIO JaBjieHus 3a 1 yac paboThl — He Ooee 2,5%.

5. JlonycTuMasi He TepMETUYHOCTh KOpIyca KianaHa, M0 M3MEHEHHUIO JaBiie-
Hug 3a 1 gac pabotel — He 6osee 0,5%.

6. JlonmycTuMoe a’poJMHAMHYECKOE CONMPOTUBJICHUE, BHOCMMOE KJIAlIAHOM B
MarucTpaib, 1o nepenaay aaBjieHuil — He 6omnee 5%.

7. Bup raza B TpyOONpoBOIE — BO3IYX.

8. Temmeparypa rasza B Tpyoonposoje — ot — 10 °C mo + 40 °C.

9. Bnaxx"octh raza B TpydomnpoBoje — ot 35% 10 65%.

10. Coneprxanue npumecer raza B Tpyoomnposoje — He 6oiee 0,1%.

11. MakcumasibHO BO3MOXKHOE JJaBJICHUE T'a3a B TPyOONPOBOE — 2 aTM.

12. Macca oOpaTHoro kiamnana — He 6omee 85 T.

YcerpoiicTBo U paboTta uzgaenus.

1.6. Onucath yCTpOMCTBO U3AETHS

YcTpoiicTBo 00paTHOro KianaHa npuBeAeHo Ha ackuze (puc. 15.1).
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Puc. 15.1. Dcku3 uznenus (06paTHOTO KJiaraHa)

Kopnyc 1 coequnsiercsi ¢ BBIXOAHBIM TPYOOIPOBOJOM TUIPO-ITHEBMOCHUCTEMBI
yIpaBiieHUs ABUTaTenaeM (HaJCUCTEMBI) C TOMOLIbIO raKK (Ha ACKU3€ HE MOKa3aHa).
BxonHolt TpyOOnpoBOa HAJCUCTEMBI COEAMHSETCS CO MITYLEPOM 3 TaKkKe C MOMO-
HIbIO TaliKK (Ha 3CKU3€ HE MOKa3aHa).

[ToTok BO3ayXa U3 BXOJHOTO TpyOOIIPOBO/IA MOCTYIAET Yepe3 mTylep 3 Ha Ta-
penb KianaHa 2, Ha KOTOpPOW CO3JaeT ycuiue. JTO yCUiNe YpaBHOBEUIMBAETCS YCH-
JIMEM, CO3/1aBa€MbIM MIPYXKUHOU 6, 3aKperIeHHON B BhIEMKE Kopiiyca 1, u nepenasa-
€MBIM OT IPYXUHBI HAa Tapeib KjanaHa ¢ MOMOIIBIO OMOPHON BTYJIKU 5, HABUHYEH-
HOM Ha Tapeisb kiamnaHa 2. [Ipu npeBblllieHHH JaBJIEHUS BO BXOJHOM TPyOOIpOBOJIE
HaJ| 1aBJICHUEM B BBIXOJIHOM, YCHUJIME BXOJHOIO MOTOKA MPEOA0JIEBAET YCUIIUE TPY-
’KUHBI, Tapellb KJanaHa MepeMelaeTcs Mo HampaBigioniel BTyJke 4, OTKpbIBas AJis
MOTOKA JOCTYIl B BBbIXOAHOW TpyOompoBoj. IloTok, mpoxois udepes 3a30p MExAy
ITYLEPOM M Tapeiblo KIlalaHa, Jajee MPOXOAUT Yepe3 3a30p MEXKIY Tapesbio Kia-
MaHa ¥ BTYJIKOW HaNpaBJsIONIEH, 3aTeM uepe3 oTBepcTus B u jmanee yepe3 BUTKU
NPYXUHBI 6 U BBIXOJHOE OTBEPCTHE B Kopryce | MpOXOAUT B BBIXOJHYIO Maru-
CTpab.

[Ipu paBeHCTBE JaBieHUIl BO BXOJHOM M BBIXOJHOM TpyOONpPOBOJAE WU Ipe-
BBIIIICHUH JIaBJICHUS BO3JyXa B BBIXOJAHOM TpPYOOIPOBOJIE HAJl JAaBJICHUEM BO BXOJ-
HOM, YCHUJIME MPY>KUHBI MIPEOJIOJIEBACT YCUIIUE, CO3/IaBAEMOE IMOTOKOM BO3yXa, Ie-
pemenias Tapenib KianaHa 2 J0 KOHTaKTa Tapenu co mryiepom 3. Ilpu atom OypTuk
A 3axoIuT B Ma3 3JIACTUYHOM BcTaBKU 9, obecrneurBas repMETHYHOCThH KiaraHa.
VYrotHeHue 7 Cay>KUT JUIsl TpeIoTBpallleH sl TIoMalaHus BO3AyXa U3 BXOJHOM Maru-
cTpanu B atMocdepy. s mpenoTBpalieHusl caMopa3BUHUYMBAHUS KJalaHa Mo Pe3b-
00BOMy coenuHeHHIO b Kopryc u mTylep coeauHstoTcs npoBosiokoi 8. Pe3rboBoe
coenuHenue b obecrieunBaeT TakkKe BO3MOXKHOCTh pa300pKU KiamaHa Jijisi IPOBEPKU
COCTOSIHUSL €r0 KOMIIOHEHTOB IOCJI€ UCTIBITAHUHN KJIanaHa.
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Mapkemunzoewiti ananus uzoenusi:

Onpenenuts noTpeOuTens wusnenus. I[loTpebutenem wu3aenus SBIAIOTCS
aBUACTPOUTENbHbIE U aBUAPEMOHTHBbIE npennpustus. Kak mpaBuiio, 3T0 XOpOIIO
OCHAILIEHHbIE MPEANPUATUS C KBAIM(PUIUPOBAHHBIM TMEPCOHATIOM M JOCTATOYHO
KECTKUMHU TPEOOBAHUSIMU K KQUeCTBY M3JIEIUH.

OneHka ypoBHSI KaueCcTBa TAKUM MOTpeOUTENIEM MPOU3BOAUTCS HA OCHOBE aHa-
JIM3a COOTBETCTBUSI TEXHUUECKUX XapaKTEPUCTHK.

PeiHok: JlaHHas mpoayKuus NPUCYTCTBYET Ha HAllMOHAJIBHOM pbiHKE Poccum,
ctpadn CHI', ctpan BocTouHnoii EBponibl U Jip., B KOTOPbIE OCYILECTBIISIACH TOCTABKA
aBUATEXHUKHU IPAKJAHCKOTO U BOEHHOTO Ha3HaueHus u3 Poccuu.

[Ipoaykuus 1aHHOTO NpeanpusaTUs cocTaBisieT okono 30% oT obuiero oobema
PBIHKA.

KonkypenTsl: OCHOBHBIMH KOHKYpEHTaMH SBISIIOTCA 3aBoh Ne200 m 3aBox
Nel8, kotopsie B cymme ynepxkuBatoT 70% poiaka. 3aBoa Ne 18 pacrionoxkeH Ha Tep-
puTOpUM YKpauHbl U Ipeajaraet 6ojee HU3KKUE 1IEHbl, XOTS U IPU MEHEEe BBITOJIHBIX
YCIOBUSX TIOCTABKHU.

daza MapKeTUHIOBOTO MKIA: (ha3a HACHIIICHUS.

TunoBble MapKETUHTOBBIE CTPATErwH: MO puc. 15.2 BO3MOXKHBI CIIEAYIOIINE
BapUAHTHI: CTpaTerus pazpaboTku Moau(UKAIUK U CerMEHTalusl PhIHKA; CTpaTerus
CHI)KEHHMSI ce0ECTOMMOCTH U IIEHOBOE COINEPHUYECTBO; CTpaTerus HCIOJIb30BaHUSA
CJIOXUBIIEICS UHGPACTPYKTYPBI, CHUKEHUS SKCILTyaTallMOHHBIX 3aTpaT.

Crparerus (a) — HeresniecooOpa3Ha, Tak Kak JaHHBIA PHIHOK HE JIOMYCKAaeT Cer-
MeHTauuu. Beibupaem ctpareruto (c) ¢ anementamu crpateruu (b), To €CTb UCIOJNb-
30BaHUE CIIOKUBIICHCS HHPPACTPYKTYpPbl, CHUXKEHHUS HKCILTyaTallMOHHBIX 3aTpat
MIPU OJJHOBPEMEHHOM CHMKEHHH Ce0€CTOMMOCTH U LIEHOBOM COTIEPHUYECTBE.

HanpaBnenus: coBepiieHcTBOBaHUS: 1Mo puc. 15.3 ompenensieM HarpaBieHUs
COBEpILIEHCTBOBAHUS B TOpsAKe YObIBaHUS 3((PEKTUBHOCTH KalUTAIOBIOKEHUMN:
CHmXeHue 3aTpar;

VYiy4iienue TeXHuyeckoro oociyxuBanus; CHIKEHUE YpOBHA J1€(PEKTHOCTH;
Pexnama; YnydlieHue yrmakoBKH.

Bri6upaem HampaBieHHe COBEPIICHCTBOBAHUS, CBI3AHHOE C COKpAIICHHEM 3a-
Tpat. llenecooOpasubiii Bu aHanu3a — PyHKIIMOHATBEHO-CTOMMOCTHOM (DCA).
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O6bvem npogax

Da3bl MAPKETHHIOBOrO UMKNA U3aenusa

Pocr 3penocts | HacbiweHue Cnan

>
CTpaTerna peannsayan 8 npo- . . .
AYKUAK HOBBIX TEXHANECOAX NPMM- * . : BDeMﬂ
YHNOoR. DOPMAPOBANME DhinKa .
Crpaterna paspaboTin MOInDUKaLMA Mapke
magenua. CervenTayma pei-ea TUHIO-
: . - - Bble
Crparerma cxioxexna cebecTonmocTn.
Opwes- noze Uexosoe conepHuuecTso CTpare
T | pesa : mu
'm A CTpaTerna ncnons3osaHmna
Toce | awopo| %3 BOIMONHOCTEN CNONMBLISHCA
spewen | ASX pf..“.:. ""W'”""“ HUHDOPACTPYXTYPat. CrHutwermne
woe ,:f; Bee- | e IKCNNYATIUNOHHBIX JATPAT
I Nevne m . .
oceoe- | BoaMOX ‘ ‘
wo | 3P| oomoanesme
“ra c08 No-
woeoro | Gonee | | TPaaymam
wage- | Peewon | Rl ConmerTapam : .
A m m . .
S S . 3

Puc. 15.2. TunoBbsie MapKETUHT OBBIE CTPATETUN
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Da3bl XU3HEHHOro UMKNa usgenusa

Puc. 15.3. CpaBuurenbHas 3¢ (PEKTUBHOCTh KAaTUTATIOBIOKEHHU I

B HAIIpaBJICHUA COBCPIICHCTBOBAHHA I/ISI[CJII/Iﬁ

[TocTpoeHne KOMIIOHEHTHOM MO/IeTH 00 BEKTa
CocraBieHue MaTpullbl KOMIIOHEHTOB u3aenus (Tadmn. 15.1).

ManI/II_Ia KOMITIOHCHTOB

Tabnuua 15.1

No HaumenoBanue xomno- | Obosna- | YKU Brimecrosmuin | YOU nou [Inan
HEHTa YeHHEe KOMIIOHEHT

1 Kopmyc El 1 H2 1 100% =
2 Krnaman E2 3 E4 1 33% 1
3 [dTyuep E3 1 Hl 1 100% =
4 Hanpasnstonas BTysika E4 2 El 2 100% =
5 OnopHas BTyJIKa ES5 4 E2 3 75% 1
6 [Ipyxuna E6 2 El, E5 2 100% =
7 YunorHenue E7 2 E2 2 100% =
8 [IpoBonoka E8 2 El, E3 3 150% !
9 DnacTuyHas BCTaBKa E9 2 El 1 50% 1
10 | bypruk Ea 4 E2 2 50% 1
11 | Pa3pemMHOE coeTMHEHHE EG 2 El, E3 3 150% !
12 | Orsepcrue s npoxoparaza | Es 3 E4 1 33% 1
13 | Bxoxnoit Tpy6onpoBon Hl 0 - 0 - -
14 | Boixonnoii Tpybonposox | H2 0 - 0 - -
15 | Cpena Cp 0 - 0 - -

Cocrasiienue rpaduiyeckoid KOMIOHEHTHOM Mozenu (puc. 15.4).
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4 ™,
otz |
J YpoepeHe 0

YpoBREHb 1

Puc. 15.4. I'papuyeckas KOMIIOHEHTHAsI MOJIEINb

[TocTpoeHue CTPYKTYpHOM MOJIeNT 00bEKTA
B 1abn. 15.2 ykazaHo Haliuuue CBSI3EH MEXIy KOMIIOHEHTAMH, a B TaOJHIle
15.3 — Bug u xapaktepucTuka cBszed. O4eBUHO, YTO MaTpUIla HAJIUYUS CBSI3eH —
cumMmeTrpuuHad. [ noctpoenust GpyHKIMOHAIBHON MO/IeNid 00beKkTa cM. Tabi. 15.4
Tabnuma 15.2

ManI/II_Ia HaJIMuMs CBsI3eH MCXKAY KOMIIOHCHTaAMH

KomnoneHnt El |E2 |E3 |E4 |E5 |E6 | E7 |E8 |E9 |Ea |E6 | Es | Hl |H2 | OT1 | OT2|C

El X + + |+ |+ + + +

E2 X |+ + + + + +

+
E3 X |+ + + + + + + +
E4 X

ES X

+
+

E6 X +

E7 X

ES8 X

E9 X +

Ea X +

E6 X

Es X +

H1 X H

H2 X

OT1 X

OT2 X

C X
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Ta0muma 15.3

Marpuna Buabl CBA3EH

No 0O60- Xapak- | Ctpyk- | [lones- | Posb cBsizu
3Haue- | Tep Typa nes3-
HUe CBSA3M | CBSI3U | HOCTh
CBSI3U CBSI3U
1 EI-E4 | Bem. II-nn I1 ba3npoBaTe HampaBISIONIYIO BTYJIKY OT-
HOCHUTEJILHO KopIyca
2 E1-E6 | Bem. IT-n I1 ba3zupoBaTh  NpPYXHHY  OTHOCHUTEIBHO
KopIiyca
3 EI-E6 | Bem. €) Bp Harpyxatp kopmyc
4 E1-E7 | Bem. II-1 II DUKCUPOBATH YIIJIOTHEHHUE
5 EI-E7 | Bem. €) I1 JlepopMupoBath yIjaoTHEHHE
6 EI-E8 | Bemr. II-nn I1 CoeMHSTh KOPIYC ¥ MPOBOJIOKY
7 E1-E6 | Bemr. II-r I1 -
8 EI-HI | Bem. II-nn I1 CoeauHsITh KOpIyC ¢ TpyOOIPOBOAOM
9 El- [Tones. | C-x I1 [IpoBOoaUTH a3 B Kanax
OT1
10 E2-E3 | Bem. II-r I1 ObecnieunBaTh TMpUJICTAaHUE KJamaHa K
HTYOCpy
11 E2-E3 | Bem. C-x Bp IIpoBOAMTH a3 yepes CThIK
12 E2-E4 | Bem. IT-n I1 ba3zupoBath KJIaIta" OTHOCUTEIIBHO
HaIIpaBJIAIOIIEH BTYJIKH
13 E2-E4 | Bem. II-r Bp W3HammBaTte KJIallaH U BTYJIKY
14 E2-E5 | Bem. II-n I1 DUKCUPOBATH ONIOPHYIO BTYJIKY
15 E2-E5 | Bem. €] H HarpyxaTp OnOpHYIO BTYIIKY
16 E3-E7 | Bem. II-r I1 ['epmeTn3npoBaTh COETMHEHUE
17 E3-E8 | Bem. IT-n I1 CoenuHATh MTYLEP U MPOBOJIOKY
18 E3-E9 | Bem. II-r I1 ['epmeTn3npoBaTh COETMHEHUE
19 E3-Ea | Bem. Il-r I1 I'epmeTn3npoBaTe coeTMHEHNE
20 E3-E6 | Bemr. II-r I1 CoenuHATh KOPITYC H IITYIIEP
21 E3-E6 | Bemr. C-x Bp [IpoBoauTh raz
22 E3-H2 | Bem. IT-nt I1 CoenuHATh MTYLEp ¢ TPYOOIIPOBOIOM
23 E3- [Tones. | C-x I1 [IpoBoauTh ra3 B kjlanaH
0T2
24 E4- [Tones. | C-x H [IpoBoauTh NOTOK Ta3a
0T2
25 E5-E6 | Bem. II-nn I1 ba3npoBaTh NpyXuUHYy
26 E5-E6 | Bem. €] Bp Harpyxxarb onopHyo BTYJIKY
27 ES5- [Tones. | C-x H [IpoBOANTH OTOK Ta3a
O0T2
28 E6- [Tones. | C-x H [IpoBOAMTH OTOK Ta3za
O0T2
29 E9- [Tones. | C-x Bp [IpoBOAMTHE MOTOK Ta3a
O0T2
30 E6- [Tones. | C-x IT [IpoBOAMTHE MOTOK Ta3a

O0T2
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OYyHKIMOHAJIbHASI MOJICNIb O0BEKTa

Tabnuua 15.4

Ne Dite- OyHKIMA VYcnoBue, npuMeyaHue O0o03HaueHne Bun
MEHT (byHKIIMN
1 El Coenunsth (k1amaH E2 v BRIXOTHOMN D11 O
Tpyoonposoa H1)
2 [IpenotepamaTh nomnaganue (rasa D12 B
OT1, OT2 B atmochepy C)
3 Bocnpuaumats ycunue (Ipy>KUHBI D13 B
Eo6)
4 Yrsoxensats (Haacucremy H1, H2) D14 Bp
5 KonpnencupoBatsb (aTMocdepHyro [Ipu HU3KUX TemmepaTypax D15 H
Biary C) aTMoc(hepHOro BO3ayxa
6 | E2 OTKpBIBaTh MPOCTPAHCTBO JIOCTYTIA [Ipu mpeBbIlLICHNH 1aBIEHUS B P21 (0]
(raza OT1 x OT2) OT1 nan gaBnenuem B OT2
7 [penorBpamars noctyn (raza OT1 x | IIpu paBeHcTBe naBieHuit B D22 (0]
0T2) OT1 u OT2 unu npeBbllIeHUN
nasieHus OT2 najg naBneHueM
B OTI
8 Co3aBaTh adpOIUHAMUYECKOE CO- [Toroky Bo3ayxa npu oTKpbiBa- | P23 Bp
MIPOTHUBJICHUE HUM KJIalaHa
9 Yrsoxenste (Haacucremy H1, H2) D14 Bp
10 YBenuuuBaTh Maccy NOJBUKHBIX IIpu OTKpBIBaHUM U 3aKphIBa- D15 Bp
2JIEMEHTOB HUM KJIallaHa
10 | E3 Coenunsth (knanan E2 u BxogHoM D31 (0]
Tpyoonposo H2)
11 [penotBpamare nonaaaxue (rasa [Ipu oTKpBIBaHUM KJIanlaHA D12 B
OT1, OT2 B atmochepy C)
12 Yrsoxensts (Haacucremy H1, H2) D14 Bp
13 | E4 Hamnpagnsare nemwxenue (knanana E2 | TIpu oTKpbIBaHUH U 3aKphIBa- D41 (0]
oTHOCHTENbHO Kopryca E1) HUM KJIanlaHa
14 WznammBarts (ki1anan E2) IIpu OTKpBIBaHUM U 3aKphIBA- D42 Bp
HUM KJIallaHa
15 | ES [epenaBatp ycunue (ot npyxunsl E6 D5 (0]
Ha kianaH E2)
16 Co3aBaTh a9pOIUHAMUYIECKOE CO- [Toroxy Bo3ayxa npu oTkpbiBa- | D23 Bp
IIPOTHUBJICHHE HUM KJIanlaHa
17 Yrsoxensts (Haacucremy H1, H2) D14 Bp
18 YBenuuuBaTh Maccy NOJBUKHBIX IIpu OTKpBIBaHUM U 3aKpBIBA- D15 Bp
2JIEMEHTOB HUM KJIallaHa
19 | E6 CoznaBath ycusiane VYpaBHoBemuBatoiiee pasHocTh | D6 O
JIABJICHUH BO BXOJHOM U BBI-
XOJHOM TPYOOIPOBOJIEC
20 Co3aBaTh adpOIUHAMUYECKOE CO- [Toroky Bo3ayxa npu oTKpbiBa- | P23 Bp
MIPOTHUBJICHUE HUM KJIanaHa
21 Yrsoxensts (Haacucremy H1, H2) D14 Bp
22 YBenuyuBaTh Maccy NOJBUKHBIX IIpu OTKpBIBaHUM U 3aKpBIBA- D15 Bp
2JIEMEHTOB HUM KJIallaHa
23 | E7 I'epMeTu3upoBath coeMHEHUE D71 O
(mrrynepa E3 u xopryca E1)
24 [IpenoTBpamaTs nomnagaHue IIpu oTKpBIBaHUM KJIanlaHA D12 B

15.2. 3aganus 1s caMOCTOATEIbHOM padoThI

IIo 3aJIaHUIO IIPCTIOAaBaTCIIA BBIIIOJIHUTD ®YHKHHOHMBHBIﬁ aHaJIn3 U3ACJIHus.
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I[NPAKTUYECKAS PABOTA Ne 16. METOAMKA OLHEHKHA
YAOBJIETBOPEHHOCTHU ITOTPEBUTEJIEN

16.1. MeToguka BbINOJHEHHUS PA0OThI

H@JIBIO pa6OTBI — MMOJYUCHHUC CTyACHTAMHU KOMIICTCHIIUM B pCUICHUN 3a1a4 I10
OLCHKC YIOBJIICTBOPCHHOCTH HOTpC6I/ITCJIef/'I.

Cornacao I'OCT P 54732-2011/ISO/TS 10004:2010 ynoBieTBOPEHHOCTH IO-
tpedurens (YII) — Bocnpusitue motpeduUTesieM CTENEHU BBIMOJIHEHUS ero TpedoBa-
Hui. OHa omnpefenseTcs: pacXoKICHUEM MEXIy OXUAAHUSIMU MOTpeduTeneil u Boc-
MPUATHEM TOTPEOUTENSIMHU NPOAYKIIMU TTOCTABIIIEMON OpraHu3alnei.

JUist TOCTH>KEHMsI YJOBJIETBOPEHHOCTH TOTpeOUTeNel opraHu3aius A0JKHa
MOHATH 0KHUIaHUs ToTpeOuTeneil. Takue oKugaHuss MOTYT ObITh SBHBIMH WJIM CKPBbI-
THIMH, WIH HE MOJHOCTHIO chopmynupoBaHHBIMU. OXUAAHUS MOTpeOUTENEH B TOM
BUJIE, KAK UX TIOHMUMAET OpraHu3allys, COCTABISIOT OCHOBY MPOJIYKIIMH, KOTOPYIO B
JanbHEHIIeM IUJIAHUPYETCsl BBIMYCKAaTh M MOCTABIATH. Ta CTemneHb, B KOTOPOH IoO-
CTaBjsieMasi MPOIYKIKs, 110 MHEHUIO OTpeOuTesel, yA0BIETBOPSAET WIH MPEBOCXO-
JUT UX OKHUJIaHUS, ONIPEIeIIsieT CTENEHb Y/10BJIETBOPEHHOCTH.

BaxxHo nmoHuMaTh paziauyure MexAy MHEHHEM CaMOil OpraHu3alii O KaueCcTBe
MOCTABJISIEMON TPOAYKIMU U BOCIPUITHEM MOTPEOUTENSAMU TAHHOW MPOAYKIIUH, TO-
CKOJIBKY IMEHHO OHO IPEIONPEAEIAET YAOBIETBOPEHHOCTb.

VYcToluuBBIA ycHeX JOCTUTaeTCsl TOrAa, KOTJla OpraHu3alus 3aBOEBBIBACT U
COXpAaHSIET JI0BEpUE MOTpeOUTeNeld U APYrHuX 3aUHTEPECOBAHHBIX CTOpOH. Kaxmbii
aCIeKT B3aMMOJEWUCTBUSA C IMOTPEOUTENEM JAeT BO3MOYKHOCTh CO3JaBaTh OOJbIIE
LHEHHOCTH it moTpebuTens. [lonnmanue HacTosAmuUX U OyAyIIuX NOoTpeOHOCTEeH To-
TpebuTenei u Ipyrux 3aMHTEPECOBAHHBIX CTOPOH BHOCHUT BKJIAJ B JIOCTHXKEHHE Op-
raHU3alKuen yCTOMYMBOIO yCIexa.

Ocy1iecTBiieHUE MOHUTOPUHIA yJOBJIETBOPEHHOCTH MOTPEOUTENEH TAaeT BO3-
MO>XHOCTb OpTraHU3alMM OPUEHTUPOBATHCS HE TOJBKO HA JIOCTUTHYTBIE PE3YJIbTaThl,
HO ¥ MPEJBOCXUINATH OKUJAHUS MOTPEOUTENEH, TEM CaMbIM IOBBIIIAs CTENEHb YJI0-
BJIETBOPEHHOCTH.

Opranuzainus A0HKHA BBIPA00TATh CUCTEMHBIN MOJXO0JI K MOHUTOPUHTY U W3-
MEPEHUIO YAOBIETBOPEHHOCTH. Takoil MOAX0M MOMKEH ObITh COBMECTUM C OpraHH-
3alIMOHHOM CTPYKTYpOi Juisi oOecrieueHus MIaHuPOBAaHMs, BBIMOJHEHUS, OAIepKa-
HUS B JIOJDKHOM COCTOSIHUM U YJIYYIIEHHUS IPOLECCOB MOHUTOPWUHIA M U3MEpPEHUs
VII.

[Ipy miaHUpPOBAaHUM MOHUTOPUHIA, OpPraHU3alUs JOHKHA YETKO ONpPEeNeiIUTh
1eiab U 3aJlayd MPOBOAMMOrO MOHUTOPHHIA W MU3MEPEHUsl yJIOBJIETBOPEHHOCTU TIO-
Tpeburenei, KOTopble, K IpUMEpPY, MOT'YT BKIIOYATh:

-MCClieJOBaHUE IPUYUH BOZHUKHOBEHHUS a0l noTpeduTenei;
-MCClIeJOBaHUE IPUUYUH MTOTEPU NMOTpeOUTENeH;

-MOHUTOPHUHI TeHACHUUU, npucymux Y1I;

-a"Hanu3 Y11 B cpaBHEHHMH C IpyTUMU OpraHU3ALHSIMHU.
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OCHOBBIBasICh Ha IENAX W 3aJadaX, OpraHu3allysl JOJDKHA OMPEACITUTh 00beM
IUTAHUPYEMBIX n3MepeHuit. Tum cobupaemMoit HHPOpMAIH MOXKET BapbHPOBATHCS OT
JTAHHBIX, KACAIOUINXCA KOHKPETHON XapaKTEPUCTUKH, 0 OLIEHKH OOIIEH yIOBIETBO-
PEHHOCTH. AHAJOTHYHBIM 00pa3oM 001acTh MPOBEACHHS OICHKH 3aBUCUT OT THIIA
CeTMEHTAIUH:

- TI0 TOTPEOUTENSIM;
- 110 PHIHKY;
- 110 TIPOTYKITUH.
JIJiss MOHUTOpPUHTA M U3MEPEHHS yIOBICTBOPEHHOCTH TOTpEOUTENeH OpraHu-
3a1us JOJDKHA!
-ONPECIUTh OKUAHUS TIOTPEOUTENEiH;
-coOpaTh TaHHbIE 00 YIOBIETBOPEHHOCTH TIOTPEOUTENCH;
-IPOAHAJIN3UPOBATh JaHHBIE 00 YOBIETBOPEHHOCTH MOTPEOUTENEH;
-0o0ecreuuTh 00paTHYIO CBS3b JJIS TIOBHIIICHUS YOBIETBOPEHHOCTH TI0-
TpeOuTeneil;
-OCYIIECTBIATh TOCTOSIHHBI MOHHTOPHHT YAOBJICTBOPEHHOCTH MOTpe-
ourenei.

TonbpKko ¢ MOMOIIBIO U3MEPEHHUS YAOBIECTBOPEHHOCTH MOTPEOUTENEH BO3MOXK-
HO JOCTUYh HEOOXOJUMOTO MOHUMAHHs WX 3aIlpOCOB W OPraHU30BaTh JEIO TAaKUM
00pa3oM, 9TOOBI YIOBIETBOPATH 3TH 3aIPOCHI U MOJIYYaTh aJCKBATHBIC CBEACHUS 00
yIOBJIETBOPEHHOCTH TOTPEOUTEINS, MMO3BOISIONINE MPOU3BECTH YIYUIICHUS W MOBBI-
CHUTb 3Ty YIOBICTBOPEHHOCTb.

C ydeToM BBIIEU3TIOKEHHOTO ObUTa pa3zpaboTaHa MOJENb YIPABICHUS YAO-
BJIETBOPEHHOCTHU NoTpeduTeneit (puc. 16.1).

CyTbIO TaHHON MOJENH SBISETCS TO, YTO MyTEM MOMCKOBBIX HCCIEAOBAHUN
dbopMupyeTcsi OXHUIaeMbIii 0OJUK TOBapa, a MO pe3yjbTaTaM KOJTHYECTBEHHBIX HC-
CJICIOBAaHMI ITyTeM aHKETHUPOBAHUS BBISBISETCS pealbHBIN OOJIMK TOBapa, KOTOPHIE
COIIOCTAaBIISIOTCS MKy co00i. Jlanee, BO-MepBBIX, BBIHOCUTCS PEIICHUE 00 yIOBIIE-
TBOPEHHOCTH TMOTpeOUTENEH, BO-BTOPHIX, HAMeUaeTCs HampaBiICHHE EHCTBUH IO
YIAYUIICHUIO €€ YPOBHSI.

[Iporecc ymydieHus yIOBICTBOPEHHOCTH TMOTPEOUTENEH BEIETCS C «OTJISI-
KOI» Ha KOHKYPEHTOB: TIO OJTHOM W TOH K€ METOIMKE M3MEPSETCS yIOBICTBOPCH-
HOCTh MOTpeOuTeNell ToBapaMu KOHKYPEHTOB M TPOHM3BOAMTCS COMOCTaBICHUE X
pe3yabTaTOB C pe3ysibTaTaMu OIICHHBaeMOro oObekTa. Takoil MOAXOM MO3BOJISET
YKPEIUISATh KOHKYPEHTHBIC TIO3HUIIMH MPOU3BOAUTENS HA PHIHKE, HE TOIBKO yIydIlIaTh
yIOBJIETBOPEHHOCTh MOTPEOUTENEH 3a CUeT COOCTBEHHBIX HOBOBBEACHHMIA, HO U YUH-
THIBATh MHHOBAIIMU KOHKYPEHTOB, 00JI€€ MOJHO BBISIBIATH MPUBEPKEHHOCTH IMOTEH-
[IUATBHBIX TIOKyTaTesnel. J[ecTBUTENbHO, ec Ball MOKyMNaTeab YIIel K KOHKYPEeH-
Ty, 3HAYUT, OH HAIIEJ Y HETO TO, YeTO HET y Bac.
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Mocranoeka uenu

v

YcranoenaHne o6nacTu MCCNeaoBaHna:
TOBAP, CErMEaHT pHiHKa, NOTpetuTanu,
KOHKYPSHTH

2
I Koukypenrt 1 I | | |Kouxypom'1 |

4

Noucrosuie NCCNeNoBaHNA

v

Dopuuposanne nokazarenan YN, mx
rPYyNNUPORKA, ONPEASNeHNSG BECOB

v

PazpaboTra aHxeTl

!

AHKGTHDORAHMSG NOTPLOHTONGA

PazpatorTka
1 BHEAPGHNS MEPO- OGpatoTka pesynsTaTos onpoca, OueHka ypoeHa YN

) PACHST YPOBHA YAORNGTBOPGH- TOBAPAMMN KOHKYPEHTOR
npuam:‘r:ynr?auwo HocTH (YN) on,)

BoiseneHue
NPOGNEMHbBIX
nokazavenad YN

Urudopmmporanue noTpabutanei
u paGoTHMKOR

ICOREPIISHCTEBORBAHNE CHCTEMBI ynpasnaHma YT,
NOMCK NyTad noebiwenusa YT

(o ]

Puc. 16.1. Monens ynpasieHus: yA0BICTBOPEHHOCTH TOTpeOUTENECH

Metoauka u3MepeHus: yAOBIECTBOPEHHOCTH MOTpeduTenei. OOmui airopuTm
pacyera y/0BIE€TBOPEHHOCTH MOTpeduTene

[lepBbIii 3Tam: cocTaBisieTCs aHKETa, B KOTOPOW (POpMUPYIOTCS MOKa3aTelu
YIOBJIETBOPEHHOCTU MOTpeOuTeseil oueHnBaeMoro o0bekra. C LEenbl0 MOBBIIICHUS
ONPENICICHHOCTH MIPYU aHKETUPOBAHUU NPUMEHSETCA 3-CTyNeHYaTas IIKaja: «OTInuY-
HO (BOCTOpPI)» — 2; «ynoBIeTBOpen» — 1; «ue ynoaetBopen» — 0. [IpumepHnas hopma
aHKETHI MpeJcTaBieHa B Tada. 16.1.
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Tabnuma 16.1
ITpumepHast hopma aHKETHI
[TpucBanBaeMoe 3HaYE€HHUE B COOTBETCTBHHU C
3-cTyneH4aTou mKajion

2

3
1

HaumenoBaunwue nokasareneii YII ooObekra

HpI/IHHTBIC MMOKAa3aTCJIN I'PYIMIIUPYIOTCA 110 CXOKUM IIPU3HAKAM.

BTOpOﬁ OTall: PE3yJIbTATbl AHKCTUPOBAHHA O6pa6aTBIBaIOTC$I C MPUMCHCHHUCM
AHAJIUTUYICCKOI'O BapuaHTa MCTOda HpO(i)HHeﬁ, COIIaCHO KOTOpOMY a0COJIIOTHBIE Be-
JJMYHUHBI CAUMHHUYHBIX MokKas3aTtejen YAOBJICTBOPCHHOCTHU HOTpe6I/ITCJI$I CHaydaJila mpu-
BOJAT K OTHOCHUTCIIbHBIM BCIIMYHWHAM.

OTHOCHUTENILHBIC BETUYHHBI IJIA TIPAMBIX MoKa3aTtejieu HaxoIAT I10 (bOpMy.TICI

Pji
Y, = —2 16.1)
Y lDij max’ (
d OTHOCHUTCJIBHBIC BCJIMUYHUHBI AJIA 06paTHBIX okazarejaeu — 110 (I)OpMy.HCI
B P:: —P::
Yij = Sma 5 (16.2)
P::
ij max

rae P;j — KONMMYECTBEHHOE 3HAYCHHUE j-T'O MOKA3aTes 1-i TpyNIIBI;
P;j max — MaKCHMaJbHOE 3HAYCHHE J-TO TIOKa3aTessl Cpeid CPAaBHUBAEMBIX 00BEKTOB.
[IpssMbIMU Ha3BIBAIOTCSl T€ MOKA3aTENIM, YBEIWYECHHE 3HAYEHUM KOTOPBIX IIO-
BBHIIIIAET YPOBEHB yIOBICTBOPEHHOCTH, OOPATHBIMU — HA0OOPOT.
Tpertuit atamn: mo ¢popmysie onpeaensioT KOMIUIEKCHBIN IPyNnoBoi kKoddduiiu-
enrt YII:

Y; Y:
BtYip +Yiz+ o+ Yjmon o0

YII; = 16.3
! n—1 > ( )
IJI€ N — YUCIIO €AUHUYHBIX ITOKa3aTeIeu B 1-U TPYIIIIE;

Yi1»> Yiz» ..., Yin— OTHOCHUTEIIbHBIC BEJIMYMHBI €AMHUYHBIX MMOKa3aTelield 00bheKTa,

BXOJIAIIKE B 1-10 TPYIIILY.

YerBepThlii 3Tam: ompenensoTcss Kod(D@PUIMEHTh BECOMOCTU MOKa3aTesei
yIIOBJIETBOPEHHOCTH MOTpEOUTENIed Ha OCHOBE MPUMEHEHHUS HKCIEPTHOTO METOoJa.
OKCIEpPTHBI METOJ IIMPOKO PACHpPOCTPAHEH, OMNPENEIECHUE YHMCIOBBIX 3HAYEHUI
3/1€Ch MPOU3BOJIUTCS SKCHEPTHONM KOMHUCCHEHN. DKCIEPThl MOTYT BBICKA3bIBATBHCS C
MOBTOPSIOIIUMCS KOJIMYECTBOM OAJlJIOB, @ MOTYT COCTaBIISATh PAaHXUPOBAHHBIN Pl
(HemoBTOpSIOIIMECS OLEHKH). 3aTeM OT MaTpHIIbl OAIJIOB MEPEeXOAsT K MaTpUIIe Be-
COBBIX KO3((HUILIUEHTOB.

[IaThIi1 3Tan: paccUMTHIBAIOT UHTETpaANIbHBIN MoKa3zaTenb YII, k-oro mpousso-
IUTENIS ¢ y4eToM K03 (QUIIMEHTOB BECOMOCTHU TPy NoKazarene mo gopmyiie:

ka = ?=1 yHI X di, (164)
rae Y1, — komruiekcHbli nokaszatens Y11 i-i rpynisl;
a;— K03 HUIIMEHT BECOMOCTH 1-U IPYMITBI MOKA3aTeJIeH KauecTBa.

[IecToit 3Tamn: Aenar0T BBIBOJ B COOTBETCTBUHU C IIOJyYCHHBIMU MHTETPAJIbHBI-
MU MOKa3aTeNs MU OLEHKH YJOBJIETBOPEHHOCTH MOTPEOUTEIICH:

VI < 0,40 — kadecTBO MPOAYKIUHU (YCIyTH) OLIEHUBAETCS KaK HEYAOBIETBO-
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PUTENBHOE;
40 <VYIIk < 0,60 — kauecTBO IPOAYKIUU (YCIYTH) OLICHUBAETCS KaK
yIIOBJIETBOPUTEIBHOE;

0,60 < YIIx < 0,80 — kayecTBO MPOAYKIMHU (YCIYyTH) OLICHUBAETCS KaK XOpO-
miee;

Y1l > — KauecTBO OTIIMYHOE.

[IpennoxxenHass mojaenb ymnpasieHus ypoBHeM YII sBusercs 3¢dekTUBHBIM
MHCTPYMEHTOM MOBBIIICHUS KOHKYPEHTOCIIOCOOHOCTH MPEANPUATHUS, TaK KaK, TOJIb-
KO HauOoJiee MOJHO YOBIETBOPSA MOTPEOUTENS, MOKHO YKPEUTh PHIHOYHbBIE MTO3H-
uuu npousBoautTens. CTpyKTypHUpOBaHHOCTD 3a7aun u3mepenust Y11 mo3Bosser jner-
KO BBISIBUTH CUJIbHBIE U CJIa0ble CTOPOHBI AEATEIbHOCTH NMPEANPUITHS U €T0 TOBAPOB,
clieIoBaTeIbHO, pa3pabaTbiBaTh MEPOINPUSTUS C OPUEHTAIMEN Ha MOKa3aTeNd KOH-
KYpPEHTOB.

[Ipumep pacyeTa yJOBIETBOPEHHOCTH NOTpEOUTENEH

B kauecTBe mpumepa npuBeaeM METOJIUKY U3MEPEHUS ISl OLICHKU YIO0BJIETBO-
PEHHOCTH TOTpeOuTeNed NPOAYKIMEH aBTOMOOWIBHOTO 3aBOJIa, BBIMYCKAIOIIETO
I'PYy30BbI€ aBTOMOOWIIN, U €T0 KOHKYpeHTa (Tabm. 16.2).

Tabnuna 16.2

[Ipumep pacyeTa yJOBIETBOPEHHOCTH NOTPEOUTENEH
Onenka
OBJIE-
[Tpuznak A Onenka
TBOPEHHO-
MoKa3aTest OtHocu- yAOBJIE- OtHocu-
[Ipu3nak [Tokazarenu CTH
(ipsi- TENbHBIC | TBOPEHHO- | TEJbHBIE
IPYIIIIbI KayecTBa o (oueHuBa-
Moii=1, 06- . BEJIMYMHBI | CTU (KOH- | BEJIMYUHBI
aTHbIN =0) CMBIH KYpPEHT)
P MIPOU3BO-
JTUTEITh )
1.1 Hanex-
HOCTH  (OT-
JIMYHO-2,
YIOBJIETBO- 1 1 0,5 2 1
pen-1, He
YJIOBJIETBO-
pen-0)
1.2 bes-
1 1 0,5 1 0,5
OMAaCHOCTh
| K 1.3 3atpatel
- RAUCCTBO | g srcmmya- 0 2 0 1 0,5
TPOAYKIHMH | 1a1prr0
1.4 Texuu-
4ecKue Xa-
1 1 0,5 2 1
paxTepu-
CTHKH
1.5 Jluzaiin 1 0 0 2 1
1.6  Dpro-
HOMUY-
1 0 0 1 0,5
HOCTB
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Orenka
yJIOBJIe-

[Tpusnak Onenka
TBOPEHHO-
MoKa3aTest OtHocH- yAOBJIE- OtHocCH-
[Ipu3nak [Tokazarenu CTH
(ipst- TENbHBIC | TBOPEHHO- | TEJIbHBIE
IPYIIIIbI KayecTBa N (oueHuBa-
Moii=1, 06- . BEJIMYMHBI | CTU (KOH- | BEJIMYUHBI
aTHbI =0) MBI KYpEHT)
p MIPOU3BO-
JTUTEITh)
1.7 Dxouo- 1 > 1 > 1
TUYIHOCTH
1.8 Pacxon 0 0 1 1 0.5
TOTUTNBA
1.9 HoBus-
Ha KOH- 1 1 0,5 1 0,5
CTPYKITUHT
1.10  IIpm-
crocobJieH-
HOCTB K 1 ) 1 ) 1
YCIIOBHSIM
JKCIUTyaTa-
17051
1.11 Cnox-
HOCTb KOH- 0 1 0,5 2 0
CTPYKITUHT
1.12 Ocre- 1 0 0 1 0.5
TUYHOCTD
1.13 ®Dynk-
UOHAJIb- 1 2 1 2 1
HOCTb
1.14 Koppo-
3WOHHAs 1 0 0 1 0,5
CTOMKOCTh
1.15  Kowm-
¢doprabdenb- 1 1 0,5 1 0,5
HOCTb
KOMILJIEKC-
HBIA Tpym-
IIOBOM KO- 0,46 0,66
¢ dunmeHT
(rpymna 1)
MHTETPAIE" | 3o omocTs
HBIH IIOKa- — 0,21 0,30
rp.1=0,45
3aTesb
2.1 Onmepa-
2. Tapan- TUBHOCTh 1 0 0 ) 1
. MIPOBEACHUS
THITHOE 00-
VKB peMOHTa
e 22 Kaue-
CTBO pe- 1 1 0,5 2 1

MOHTAa
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Orenka
yJIOBJIe-

[Tpusnak Onenka
TBOPEHHO-
MoKa3aTest OtHocH- yAOBJIE- OtHocCH-
[Ipu3nak [Tokazarenu CTH
(ipst- TeJIbHBbIE | TBOPEHHO- | TEJIbHbIE
IPYIIIIbI KayecTBa N (oueHuBa-
Moii=1, 06- . BEJIMYMHBI | CTU (KOH- | BEJIMYUHBI
aTHbI =0) MBI KYpEHT)
p IIPOU3BO-
JTUTEITh)
2.3 Ho-
CTYITHOCTD 1 0 0 2 1
peMOHTa
KOMILJIEKC-
HBIA Tpym-
MOBOM KO- 0,25 1
3¢ dunmeHT
(rpymna 2)
HWHTETpaJIb-
o Becomocts
HBIH ITOKa- 0,06 0,25
rp.2=0,25
3aTeib
3.1 Crou-
MOCTb  00-
0 1 0,5 0 1
CIIy’KUBa-
HUS
3.2  Kaue-
CTBO pe- 1 0 0 2 1
MOHTa
3.3 Omnepa-
TUBHOCTH 1 2 1 2 1
peMOHTa
3.4 Hanu-
yhe 3arac- 1 1 0,5 2 1
3. CepBuc- .
HBIX YacTen
HOE o00cmy- 35 T
KUBaHUC : pH-
crocobJieH-
HOCTb K 00-
1 1 0,5 2 1
CIIy’KHBa-
HUIO U pe-
MOHTY
3.6 Bos-
MO>KHOCTh
camocTos-
TETBHOTO 1 2 1 2 1
o0cIyxu-
BaHUS U pe-
MOHTa
KOMILJIEKC-
HBIA Tpym-
MOBOM KO- 0,55 1
3¢ dunmeHT

(rpynina 3)
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Onenka
JOBJIE-
[Tpusnak Y Onenka
TBOPEHHO-
MoKa3aTest OtHocH- yAOBJIE- OtHocCH-
[Ipu3nak [Tokazarenu CTH
(ipsi- TENbHBIC | TBOPEHHO- | TEJIbHBIE
IPYIIIIbI KayecTBa N (oueHuBa-
Moii=1, 06- . BEJIMYMHBI | CTU (KOH- | BEJIMYUHBI
aTHbIN =0) CMBIH KYpPEHT)
p MIPOU3BO- P
JTUTEITh)
WUHTETPaJb-
o Becomocts
HBIH ITOKa- 0,17 0,3
rp.3=0,3
3aTeib
WNHTerpais-
HBIA IIOKa-
3aTenb C
Y4€TOM KO- 0,44 0,85
sppunueH-
TOB  BECO-
MOCTH

[lo momyyeHHOMY 3HAYEHUIO MHTErPajbHOTO IOKa3aTelds JejlaeM BBIBOJ 00
OIICHKE YJOBJICTBOPEHHOCTHU MOTPEOUTENICH POIYKIIME aBTOMOOUIBHBIX 3aBOJIOB.

16.2 BAJTAHUSA JIUISTI CAMOCTOSTEJIBHON PABOTBI
CdopmupoBarh U3 uncia CTyAeHTOB (GOKYC-TPYIIIbI ONPEACICHHON TEMATHKHU.
Kaxxnas rpynmna pa3spabaThiBaeT CBOM MepeueHb MokazaTeled Mo MPOAYKIUU HIH
npolieccaM, NpuUBeIeHHbIM B Tabis. 16.3. Tak ke MOXKHO BBIOpaTh Apyrue OObEKTHI
UCCJIEJOBAHUS.
Tabnuua 16.3
[Tprmep NpoAYKIMH U MPOIIECCOB JJIsi OIIEHKU YAOBIETBOPEHHOCTH MOTpeOUTEIei

[Iponykuus (ToBapsl, U3eNs) [Ipoueccel (yciayrn)

Kodeiinu Kunotreatps!

KocmeTnka [Tapukmaxepckue

®dactdyn CraHMM TEXHUYECKOTO OOCITYXKH-
Banus (CTO)

Kongurepckue JlemoBbie KaTK1

ABTOMOOUIIN Toprosele IEHTPBI

KHMKHbIE MarasuHbl 3anpaBku

CornacoBaTh MOJHBIA NEpeyYeHb MOKa3aTesel YJOBIETBOPEHHOCTH MOTpPeOu-
TeJel U CrpyNIUpoBaTh UX MO CXOXKHUM IpHU3HAKaM (IIPU3HAKaM TPYMIbI) KaK MOKa-
3aHO B TaOu. 16.1. HazHauuTh BECOMOCTh Kaxa0ro (hakropa.

Hcnonb3ysl aHaTUTUYECKUIA BapHaHT «MeTo/1a Tpoduiieil u3MepeHus: KauecTBa
O00BEKTOB» MPOBECTU pACUYET YAOBIECTBOPEHHOCTH MOTpeOUTENEH B COOTBETCTBUU C
MPEIOCTaBICHHBIM MPUMEPOM.

Cnenath BbIBOJ 00 yAOBIETBOPEeHHOCTH Barieit ¢pokyc-rpymisbl.
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HHPAKTUYECKAS PABOTA Ne 17. IIOCTPOEHHE
OBOBHIEHHOMU OLIEHKH

17.1. MeToguka BbINIOJIHEHUS PA0OThI

B npaktuyeckoi aesTeIbHOCTH SKOHOMHUCTOB, MEHEKEPOB U MHXKEHEPOB O/I-
HUM M3 YacTO MOBTOPSIOLIUXCS NEUCTBUM SBISETCS BBHIOOp (NMPUHSATHE pELICHUH).
3amaun BbIOOpaA Ype3BbIYANHO pa3HO0Opa3Hbl. OTCI0A pa3IMuHbl U METOJBI UX pe-
meHusd. Camvlm npocmuim u bonee pazgumvlM AGIAEMCA KPUMEPUATbHIL Memoo.
OcHoBormnoararoiiee npernoJokKeHue COCTOUT B TOM, UTO OTJIETIbHO B3SIThIA CPABHHU-
BaeMbIi BApUAHT MOXKHO OIIEHUTh KOHKPETHBIM YHCIIOM (3HaU€HUEM KpUTEpHsi) U TO-
I/1a CpPAaBHEHHUE BAPUAHTOB CBOAMUTCS K CPABHEHUIO COOTBETCTBYIOUIUX UM YHUCEN.

CnoXHOCTBh BBIOOpA JYUILEro BapHaHTa 3HAUYMUTEIBHO BO3pPACTaeT M3-3a TOTO,
YTO OLICHUBATH JIIO0YIO aJIbTEPHATUBY €AMHCTBEHHBIM YHUCIOM MPAKTUUYECKU HENpPH-
emsemo. KoppektHoe cpaBHEeHHE BapUaHTOB MPUBOJIUT K HEOOXOIUMOCTH OIICHUBATH
UX HE IO OJHOMY, & MO HECKOJbKUM KpPUTEPHUSIM, KauyeCTBEHHO DPA3IMYAIOIINXCS
MeXxAy co0oil. B peanbHOCTH O4YE€Hb PEIKO BCTPEUAIOTCS CUTyallMH, KOTJAa B HEKOTO-
poM Habope BapuaHTOB MMEETCS aJlbTepHATHBA, o0OJafaronias HauOOJbIIMMU 3HAYE-
HUSIMH Bcex kputepueB. [loaTomy mpobGiema pa3paOOTKH METOJ0B MHOTOKPUTEPH-
aJIbHOT'O aHAJN3a SABIISIETCS AKTyaJIbHOM.

OauH U3 MOAX0J0B K PEIICHUIO YKa3aHHOW MpoOJieMbl 3aKIII0YaeTCa B npeoo-
Pa3o8anuu MHO20KPUMEPUATbHOU 304 8 OOHOKPUMEPUANbHYI0. DTO O3HAayaeT
BBEJICHUE CynepKpumepusl, TO €CTh CKaJspHOU (PYHKIIMH BEKTOPHOT'O apryMeHTa:

Q (x)=Q (q1(X), qa(X);.-., AN(X))-

PaccMmoTpuM n1Ba BapuaHTayOOpPKH3E€PHOBBIX: KOMOAWHOBBIM U WHIYCTpUAIb-
HBIM. DTH TEXHOJIOTMH YOOPKHM3EPHOBBIX MOKHO CPaBHHUTb, HUCIOIb3YS KOMILIEKC
KpuTepueB, coctosuuii u3 10 yacTHbIx KpuTepues (tadn. 17.1) [1].

Tabnuua 17.1
3Ha4YeHue MoKa3aTenen

T'panuupt Texnonorus
W3MCHCHHUS
No HaumenoBanue nokazaresns NAP I10Ka3aTelist ybopxn
Xmin | Xmax KomOaii- WHITYCT-
HOBAas pHUaJIbHAS
1 DHeproeMKocThb npouecca, KBT. u/ra | 0 300 500 420 350
2 3aTparel TpyAa Ha enuHUIly mioma- | 0 4 10 8 5
I, Yell. u/Tra
3 Bpewmst paGoTsl B cyTKH, 4 1 0 22 13 20
4 [Totepu 3epHa B moste, % 0 0,5 15 10 2
5 COop cemsiH COpHAKOB B T0J1€, % 1 10 95 20 90
6 [ToTepu nmpoaykTuBHOM Biaru B noy- | 0 10 90 80 10
Be, %
7 KBanuduxanus kombaiinepos, % 0 30 100 95 40
8 Koaddumuent nagexxHoctu 1 0.4 0,98 0,6 0.9
9 Macca MaluHel, T 0 5 18 13,7 8
10 | CebectonmocTs 1T. 3epHa 0 30 120 90 60
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3nece NAP — npusnax enwanusa ¢oakmopa na pesyasomam. 1 — 03HaA4aeT, 4To C
yBeJIMUEHUEM 3HaueHus ¢akTopa 3(P(HEKTUBHOCTh MOBBIIIAETCSA, HAMPUMEDP, UYEM
0o0JIbIIIe MPOIEHTYOPaHHBIX CEMSH COPHSKOB, TeM Jyumie. 0 — 03HaYaeT, 4To C yBe-
JUYeHHeM 3HaueHus (paxtopa 3(hPpeKTUBHOCTD MajgaeT, HanpuMep, yeM OoJible cede-
CTOUMOCTD 3€pHa, TEM XYKe.

Ecimu NAP=1, T0o roBopsT, uTo BiusiHUE (aKTOpa HA pe3yIbTaTHPSIMOE.

Ecau NAP = 0, To BnusHue dhakTopa Ha pe3yabTatT — 00paTHOE.

Crnioco0 pernieHus 3a1a4u

Opnum u3 3(PPeKTUBHBIX CHOCOOOB MOCTPOCHUSIICYNEPKPUTEPHUS MPU MHOTO-
KpUTEPUAIbBHOM  aHaJM3€ SBISETCA 0000wenHas (yHKyus dwcenamerbHoCmu
Xappunemona. B ocHOBe ee MOCTPOEHUS JISKUT Uesl MpeoOpa3oBaHUsIHATYPATbHBIX
3HAUEHUN YaCTHBIX KPUTEPHUEB B O€3pa3MEpHYyI0 IIKaNy >KEeJaTeIbHOCTH WJIM Mpea-
MOYTUTEIBHOCTH.

B Tabn. 17.2 npexacraBiieHbl uYucia, COOTBETCTBYIOUIME HEKOTOPHIM TOUYKAM
KpUBOM, KOTOpas 3a/1aeTcs ypaBHEHUEM

d=eteP X)), (17.1)

Kak BumHO u3 1abn. 17.2 mikana >kenaTeJIbHOCTH UMEET MHTEPBAI OT HYJS 10
€AMHHUIIBIL.

Tabnuna 17.2
3HaueHUs MIKAJIbI )KEeJATEeTbHOCTH

JKenarenpHOCTD OTMETKH Ha IIIKaJIe KEJIATEeILHOCTH
O0YEHb XOPOIIO 1,00 — 0,80
XOPOIIIO 0,80 - 0,63
YAOBJIETBOPUTEITHHO 0,63 - 0,37
ILUIOXO 0,37 -0,20
OYEeHb IIOXO0 0,20 - 0,00

3nayenue d=0 cOOTBETCTBYET aOCOIIOTHO HEMPHUEMIEMOMYYPOBHIO JTAaHHOTO
CBOMCTBa, a 3HaueHue d=1 — caMmoMy JTydIieMy 3Ha4€HHIO CBOMCTRA.

Br1i6op ormeTok Ha mikane xenatenabHocTH 0,63 u 0,37 oObscHseTcs ymoo-
cTBOM Bbluncienuii: 0,63=1- (1/e); 0,37=1/e.

NMeHHO 3TH TOYKM SIBJISIOTCS TOYKAMHU IMEPEern0aKpUBOM, MOCTPOEHHON IO
ypaBHenuto (17.1) (puc. 17.1).

1,0

///
0,6 /
/
/
0,0
-6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6

Puc. 17.1. I'paduk QyHKIINM KeNaTETbHOCTH
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Br160p 3T0i#1 KpUBO# HE SBJISETCS €IMHCTBEHHONW BO3MOKHOCThIO. OHAKO OHA
BO3HUKJIA B pe3yjbTaTe HAOJIONECHMH 3a peajbHBIMH PEIIECHUSMH SKCIEpUMEHTA-
TOPOB U 00JIaJlaeT TAKUMH TOJIE3HBIMU CBOMCTBAMHU KaK HEMPEPbIBHOCTh, MOHOTOH-
HOCTb U IaakocTs. Kpome Toro, sta kpupasxopouonepeaaer ToT ¢pakr, yTo B o0ia-
CTSIX kKenaTelbHocTed, On3KuX K 0 1 1, UyBCTBUTEIBHOCTh €€ CYIIECTBEHHO HMKE,
YeM B CPEHEN 30HE.

Jlist ynpouieHust BerarciieHuid GyHkimio (1) MOXHO npeAcTaBUTh B BUJIE:

_A
d=e (17.2)
Ecnu 3amatbecs MakCUMaldbHBIM U MUHUMAJIBHBIM YPOBHSIMU 3(P(HEKTUBHOCTH
(YpOBHSAMU KeNaTeIbHOCTH) diax=0,80 U d,;,=0,20 TO 3HaueHust X, COOTBETCTBYIO-
[I1e 3TUM TPaHUIIAM, MOKHO OIPEACIIUTh TaK:
X=X =4+[-In(-Ind,)]=3.53
Xp=Xp0 =4+[-In(-Ind,, )]=550 (17.3)
Jlsist Toro 4toObl COryiacoBaTh peajbHbIE YHUCIOBBIE 3HAUEHUS (PaKkTOpoBX C
YiCJIOBbIMU 3HaueHussMH mKaiibl OX (puc. 17.1) Heo6X0quMO BBECTH MaCIITaAOHBIN
koapunrent (M), KOTopslii onpenesnsercs no hopmyne:
Ximax ~ Ximin
Mi="y B—X4
Jlanee HeoOX0IMMO MEPEBECTH HATypaibHbIe (peasibHble) 3HaUeHUs! (aKTOPOB
B Oe3pa3MepHbIe.
Ecnu BnusiHue ¢dakrtopa Ha pesynbraT npsamoe (NAP = 1), To ucnonbsyercs

dbopmyna (17.5).

min

(17.4)

xip_ximin 17.5
T (17.5)

1

leXA+

Ecnun Bnusuue dakropa — obpatHoe (NAP=0), To ucnonb3yercs dopmyna
(17.6)

(17.6)

I7€e X; — KOJoBoe 3HaueHue (hakropa;x! — HaTypalbHOe 3HaYeHue aKkropa.

[ToacTaBuB 3HaueHue X B ypaBHeHue (17.2), monyuuM 3HaueHue kodpduineH-
Ta ’eNaTeabHOCTH (npeanouteHus) d;.

ITocie TOro, KaK peaabHbIM YMCIOBLIM 3HAYEHHIM (PAKTOPOB X! MOCTABICHBI B

COOTBETCTBHE YacTHbIE (PYHKIUU >xkenaTteabHOCTH (d;), MOXHO ompenenuTb 0000-
IIEHHBIN TToKazaTens D popmyie:

(17.7)

Hmoeu. PaCCMOTpeH OIMH M3 BO3MOJKHBIX IIOAXOJOB ITOCTPOCHUA CAHUHOTO
KpUTCPHA OLICHKU PA3JIMYHbIX BAPHUAHTOB pemeHI/Iﬁ. IIlkana »keIaTeabHOCTH €CTh
IIOIIBITKA (i)OpMaJII/ISaLII/II/I HpeI[CTaBJ]eHI/Iﬁ HH)XCHCPA O BAXKHOCTH TCX WJIM UHBIX 3HA-
YEHUM YaCTHBIX (l)aKTOpOB. Het nukakoim rapaHTuy, 410 TAKUC IMPCACTABICHUA MOXK-
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HO CUUTATh MJIaBUIBHBIMHU.

B nannoil pabote, HanpuMep, pacCMaTPUBAIOTCS 3a7jaud TOJIBKO C OJJHOHAIPAB-
JICHHBIM BJIMSHUEM (PAKTOPOB Ha Pe3ynbTaT. YUeT (PakTOpoB, BIUSHUE KOTOPHIX UMEET
YHUMOJIAJIbHYIO ()OpMY, BBI3BIBAET ONPEACTICHHBIETPYTHOCTUIIPUPEILICHUH 3a,]1a4.

O600u1IeHHas PYHKIUS KeJaaTebHOCTU D sBisieTCS HEKOTOPHIM a0CTPAKTHBIM
noctpoeHueM. OJIHaKO OHa 00JaJaeT PSAOMIPUBIEKATEIbHBIX CBONCTB: (yHKIHUSA
(17.1) siBnsieTcst KOMMYECTBEHHBIM, OJJHO3HAYHBIM, €IMHBIM U YHUBEPCAJIbHBIM MOKa-
3aTeyieM KaudecTBa HMCCielyeMoro o0beKTa (Hapsay CO CBOMCTBaMHU aJe€KBaTHOCTH,
3G ()EKTUBHOCTH M CTATUCTUYECKON uyBcTBUTENbHOCTH). [loaTomy ¢yHkuuo D
MO>KHO MCIOJIb30BaTh B KAUYECTBE KPUTEPHUS OLEHKU IPUHUMEMBIX PEIICHU.

IIpumep perienus.

PaccmoTtpum omnpenenenue nokasarens 3(pEGeKTUBHOCTH KOMOAHOBOIO M WH-
OyCTPUATBHOTO CIOCOO0B YOOPKU3EPHOBBIX KYJIbTYp. ByJaem yuuThiBaTh JUIIbL JBa
daxropa: X; u X, (Tabmn. 17.3).

Tabmuua 17.3
3HaYeHHS YACTHBIX KPUTEPHUEB U TToKazaress d

HaunmenoBanue NAP | I'panunst 3HavyeHue GakTopoB u | 3HaueHue ¢akropoB u d
KpUTEpU n3MeHunBoCTH | d mpu KoMOalHOBOM | MpHU WHyCTPUAIBHOMN
¢bakropa TEXHOJIOTUU TEXHOJIOTUU
Ximin | Ximax | X5 d;* X d”
Coop cemsiH copHsi- | 1 10 95 20 ? 90 ?
KOB IIpH yOopke, %o
CebecTonMocTh 0 30 120 90 ? 60 ?
3epHa, pyo/T
D D"

ITo dhopmyne (4) onpenensem MacmtaOHbIN Kodhpuiment 1 X, 1 Xo:
_ 95-10 _ 4315 M. - 120-30 _ 457
1 550-3,53 ’ T 550-3,53 ’
3ateM paccunMThiBaeM Ko0BbIe 3HaueHUs X; u X;". Tak kak daxktop X; OKa3bl-
BaeT MNpsAMOE BiIHsAHHE Ha 3()(EKTHBHOCTh, TO 3HAUYeHHMs X', Xi  HaxOIUM IIO

dopmyie (5), a 3Hauenus X,", X," 1o Gpopmyie (6).

Xk :3,53+y:3,76 X/ :3,53+M:5,38
_ 60—-30
X§:5,50—¥=4,l9 X =5,50——7:4,84

’ )

JIJist HaX0KIE€HHs YaCTHBIX KO3 (ULIMEHTOB JKeIaTeIbHOCTU d; MOACTaBUM I10-
K K u u (42
Jy4yeHHble 3HaueHus X, , Xo U X;, X, B ypaBHeHue (2). B pe3ynbraTe BoIYMCICHUM
[IOJIy4aeM:
d1K=0,28; d2K=0,44; d]H =O,78; dzH =0,65.
ITo dopmyne (7) ompenensem 0000ImeHHOE 3HAUYeHHE Kod(duIMeHTa Tpe-
MMOYTUTENBHOCTH I Kax0i TexHoimoruu: Du D"
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D" =,0,28%x0,44=0,35; D"=./0,78x0,65 =0,71.
Takum o0pa3om, aHaIM3 ABYX TEXHOJIOTHM YOOPKU3EPHOBBIX KYJIBTYP C YYETOM

(hakTopoBCOOpa CEMSIH COPHAKOB M C€0ECTOMMOCTH 3€pHA MOKA3bIBAET, UTO MPEIoUTe-
(V) . K
HUE CJelyeT OTAaTh HHAYCTPUAIbHOM TeXHOoJIoruH Tak kak D™>D ™ (0,71 > 0,35).

17.2. 3apanus 1js caMOCTOATEIbHOM padoThl

3agava 1. OnpenenuTh 3HaueHHEe OOOOIIEHHOTO IMOKa3aTels W, OCHOBBIBASCH
Ha €ro 3HAYCHWH, TMPUHATH pelIeHHue O MNPUOOpPeTeHUH KoMOalHa IS
yoopkuuepHoricMopoauHbl. B Tabn. 17.4 mpuBefeHbl MOKa3aTeId TEXHUYECKOTO
ypoBHs1 koM6aiiHOB: oreuecTBeHHOro — KIIS-1 (I'CKbB [1O «Arpomammna») u Gpus-
ckoit Mamub! Honac (A/O PakenycrteMmo).
Tabnuma 17.4
3HaYCHMS IKCIUTyaTallMOHHBIX MTOKa3aTesei

Kpurepuit Kom6aitn
KIIS-1 Vonac

[IpousBoMTENHLHOCTB, Ta/9ac 0,51 0,21
MouHocTh aBHrares, KBt 18.4 37

VY nenbHbBIN pacxo]l TOTUIHBA, KI/Ta 5,5 15

ITonnoTa crema siron, % 97.44 95,5
[TonnoTa ynaBnuBanus aron, % 91,47 93,2
[TonHOoTa cOopa sirox, % 89,13 89,0
ITonnomMka MHOTOJIETHHX BETBEH, % 0 5,6
VY nenbHas cymMmmapHasTpynoemMkocTs TO, yen.u/q 0,07 0,14
Koaddumuent roroBHocTr 0,95 0,91

3anaua 2. C nomolpio 0000IIEHHOT0 MMOKa3aTess MPOU3BECTU OLICHKY TEXHU-
YEeCKOTO YpOBHANPOAYKIMU. B Tabn. 17.5 mpencraBieHbl 3HAYEHUS IOKa3aTelen
3epHOYOOPOYHBIX KOMOAHOB pa3iuyHbIX(PUpM. 37€Ch NPUHATHI 0003HAYEHUS: X| —
MPOU3BOJIUTENBHOCTD, T/4; X, — pacxo]l TOIUIMBA, J1/4; X3 — MOTEpU3EpHA 32 MOJIO-
UKo, %; X4 — npobnenuesepHa, %; Xs — copHasnpumech, %; X¢ — ypOBEHb IITymMa
B KabuHe, 10; X7 — HapaOoTKa, 4.

Tabmuma 17.5
3HaYCHUS KPUTECPUCB

No MOHGJ’IB X] X2 X3 X4 X5 X6 X7

Al |DON 1500 16,25 20,0 3,0 (1,25 2,25 81,7 106,0
A2 |DOMINATOR 98SL 11,83 24,0 2,0 12,30 0,40 80,5 120,0
A3 | FIATAGRI 3600 13,40 21,4 2,0 10,80 1,00 84,0 120,0
A4 |M 7720 TITANI11 12,50 25,9 3,0 (2,80 6,20 81,0 141,0
AS | DD 8820 20,60 29,5 3,0 (0,30 0,70 81,0 119,0
A6 |KEYS 1660 18,00 27,0 3,0 (0,90 3,40 84,0 130,0
A7 |DD 1055 10,80 17,5 2,0 |1,20 0,30 79,5 150,0

3anaua 3. C nomomipio 0000IIEHHOTO0 KPUTEPUs MPOU3BECTH CPABHUTEIIBHYIO
OIICHKY Pa3IMYHbIX ONEPAllMOHHBIX cucTeM (Tadma. 17.6).

124




Tabnuua 17.6
JlaHHBIC 110 ONEepPaIMOHHBIM CHCTEMAaM

HanmenoBanue xpurepus NT | OS/2 | Unix
1 — Bo3moxkHocTH 3,7 13,2 3,5
2 — JIpyxento06HOCTh 3,713,1 2,1
3 — YpaBisieMoCTh 3,634 2,6
4 — IIpon3BOIMTEIHLHOCTH 32133 39
5 — DddexktuBHOCTH IO cToumocTH | 3,2 | 3,4 2,8
6 — Ycayru u conmpoBOKIACHUE 3,027 2,8

3anaya 4. C nomomipio 0000IIEHHOTO0 KPUTEPUs MPOU3BECTH CPABHUTEIIBHYIO
OIICHKY KOMIbIOTEpOB (Tabm.17.7).
Tabnuua 17.7
PeldTHHT KOMIIBIOTEPOB Pa3IMUHBIX PUPM

HanmenoBanue xpurepus Dell | Apple | IBM
1 — CepBuc 8,63 | 8,06 |38,01
2 — Texauyeckas moaepxrKa 8,091|7,72 | 7,99
3 —Ilena 8,82 16,58 6,01
4 — HanexHOCTh 8,96 | 8,58 8,54
5 — PacmmpsieMoCTh cucTEMBbI 8,52 17,64 |691
6 — OYHKIIMOHAILHOCTh 8,73 | 8,4 7,96
7 — O06mas ynoBieTBopeHHocTs | 8,77 | 8,14 | 7,89

3amaua 5. CtpoutenbHas ¢upMa JODKHA YCTAHOBUTH JJIsI TOJKAYKH BOJBI B
TPEXdTaKHBINA JIOM 3MeKTpoHacoc. Ha ocHOBe 0000IIEHHOTO KpUTEpHs BBIOpATh JIyd-
WA BApUAHT U3 TPEX Pa3HOBUIHOCTEN MOEIBLHOIO psAia 3JIEKTPOHACOCOB (Tabdi. 17.8).

Tabnuna 17.8
XapaKTepUCTHKHU JIEKTPOHACOCOB

HomuHansHOE 3HaYCHHE
HaumenoBanue KM50-32-125 | KM65-50-160 | KM160/20-50
IoKa3aTest
IMosaua, M’/4ac. 12,5 25 160
Hamop, m 20 32 20
MoiHOCTE, KBT 1,62 4,1 10,8
Macca, xr 47 76 194
Ilena, ThIC. pYO. 14 20 44

3agava 6 — OLEHUTHh YPOBEHb KaUeCTBa XOJOAMIBHUKOB (Tabma. 17.9).

Tabnuua 17.9
Hcxomuble TaHHbIE I OLIEHKH Ka4eCTBa XOJIOAUILHUKOB

O603HaueHue eIMHUYHOTO «Hopn» | «Atnant» «CtuHOI» «CapatoB»
MOKa3aTelsl KauecTBa

00BEM MOPO3UIIHLHOM Kamepsbl (1) 48 60 36 24

00BEM X0JIOTUIBHOM Kamepsl (1) 150 180 200 120
noTpebisiemast SHeprus (KBT./4ac) 0,25 0,3 0,28 0,22
BpeMsi MEXJly pa3Mopo3Kamu (Mec.) 3 6 6 3
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BapuanTsl 3aganuii npencrapieHsl B Tada. 17.10

BapuanTe! 3a1anuii

Ta6muma 17.10

No No No HanmenoBanue
BapuaHTa 3aa4n KPUTEPHECB IbTCPHATHB
1 1 1,2,3,4,5 BCE

2 2 1,2,3,4 Al, A2, A3
3 3 1,2,3,4 BCE

4 4 1,2,3,4 BCE

5 5 BCE BCE

6 6 BCE BCE

7 2 1,4,5,6 Al, A3, A5
8 1 5,6,7,8,9 BCE

9 2 1,2,3,7 A2, A3, A4
10 3 1,2,5,6 BCE

11 4 1,2,5,6 BCE

12 5 BCE BCE

13 6 BCE BCE

14 2 1,3,5,6 Al, A2, A5
15 2 3,4,5,6 Al, A3, A5
16 1 1,5,7,8,9 BCE

17 2 1,2,5,6 Al, A4, A5
18 3 1,3,5,6 BCE

19 4 2,3,6,7 BCE

20 5 BCE BCE

21 6 BCE BCE

22 2 1,3,5,7 Al, A2, A5
23 2 2,3,4,5 Al, A5, A6
24 2 2,3,4,6 Al, A6, A7
25 2 2,3,4,7 A3, A4, A5

[IPAKTUYECKAS PABOTA Ne 18. IIPUHATUE PEIIEHNI

HA OCHOBE METOJIA AHAJIM3A UEPAPXHWI

3aoaua evlbopa npodykyuu
JUisi UIUTIOCTpallM OCHOBHBIX 3TANoOB MONY4YeHUS 3P(GEKTUBHOTO pPEHICHUS C
MOMOIIBI0 MeToAa aHanu3a uepapxuii (MAUN) paccmoTpum 3a1auy, UMEIOLIYIO TIPH-
KJagHoe 3HayeHue. s yOOpKU 3€pHOBBIX KYJIbTYp HEOOXOIUMO MPUOOPECTH 3ep-
HOYOOpouHbI kKoMmOaiiH. Ha pbiHke umeroTcs mammubl yeTbipex ¢upm: A, B, C, D
OJIMHAKOBOIO 11eJieBoro HazHayeHus. Kakoil 3epHokombaiiH BbIOpaTh B COOTBETCTBUU

C IOTPEOHOCTAMHM MOKYTaTeNs?

18.1. MeToauka BbINOJHEHHs PA0OThI

PexomenayeTcst Takasi ocae0BaTEIbHOCTh ATAIOB MPU PEIICHUHN 3aa4H.
1. Odeprtute npodIeMy U ONPEETUTE, YTO Bbl XOTUTE y3HATh.
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2. IlocTpoiiTe Hepapxuio, HAUYMHAs C BEPIIMHBI (LIEJIM — C TOYKHU 3PEHHUS yIpaB-
JIEHUs1), Yepe3 MPOMEKYTOUHbIE YPOBHH (KPUTEPUHU, IO KOTOPHIM 3aBUCAT MOCIENY-
IOI[ME YPOBHHU) K CAMOMY HIDKHEMY YPOBHIO (KOTOPBIN OOBIYHO SIBISIETCS MEpEeYHEM
aNbTEPHATHUB).

3. IlocTpoiiTe MHOKECTBO MAaTpUIl MAPHBIX CPABHEHUH ISl KXKIOTO U3 HHXK-
HUX YPOBHEW — I1I0 OJHOM MaTpULE I Ka)XI0r'0 dJIEMEHTA IPUMBIKAIOIIETO CBEPXY
YPOBHSI.

4. Ucnonb3ys WepapXxuuecKuil CUHTE3 JJisl B3BEIIMBAHUSI COOCTBEHHBIX BEKTO-
POB BECaMM KPUTEPUEB, BBIUUCIIAETCS CyMMa II0 BCEM COOTBETCTBYIOIIUM B3BELICH-
HBIM KOMIIOHEHTaM COOCTBEHHBIX BEKTOPOB YPOBHS HE€pPAPXUH, JICKAILIETO HIKE.

5. MHTepnperanus pe3ysibTaToB pacuera. BoiBoa.

Cocmaenenue cxemol uepapxuu. Mooenvhwiii npumep

B coorBercTtBuM ¢ miaHoMm mpoBeaeHuss MAW mpoBeneM AEKOMIO3UIUIO U
IpEJICTaBUM 33/auy B uepapxuueckoi gopme. CxeMa uepapxuu A paccMaTpuBac-
MOH 3a7auu npuseneHa Ha puc. 18.1. Llenpro mocTpoeHuit siBasEeTCS MOTYy4YEHUE TIPU-
OpPUTETOB IEMEHTOB Ha MOCIEAHEM YPOBHE, HAWIYYLIUM 00pa30M OTPaKarOIIUX OT-
HOCHUTEJIbHOE BO3/IEHCTBHUE HAa BEPIIMHY HUEPAPXUU.

Ha nepBowm (BbiciemM) ypoBHE HaXOAUTCS 001Ias LEesb: «3epHOKOMOAH.

Ha BTOpOM ypoBHE HaxoJsATCA YeThIpe Mmokazarens (KpUTepusi), YyTOUHSIOIINE
1eJb, U Ha TPETheM (HUKHEM) YPOBHE HAXOIATCS MAIMHBI — KAaHAUAThI (BapUAHTHI
pEelIeHHs ), KOTOPbIE JOJKHBI OBITh OLIEHEHBI IO OTHOILIEHUIO K KPUTEPHUSIM BTOPOIO

YPOBHHL.
3EPHOKOMBAMH

YPOBEHb 2
KPUTEPUM

MOTEPH PACXO/]
3EPHA HAPABOTKA| | TOMJIMBA

IPOU3BO-
JUTEJIb- CTOUMOCT
HOCTb

I YPOBEHb 3
AJIbTEPHATHBBI

Puc. 18.1. Cxema uepapxuu s peuieHus npooaeMbl BbIOOpa 3epHOKOMOaiiHa

I[pyrI/IMI/I CJI0BaMHn CCJIN YUCJIIO KPUTCPUCB, HAIIPUMCP, NPCBBIIIACT ACCATKH,
TO HCO6XOJII/IMO OJICMCHTHI CTPYHITUPOBATL B CPABHHUBACMBIC KJIACChI HpI/I6HI/IBI/ITCHB-
HO M3 CCMH 2JICMCHTOB B KaKJOM.

CocraBiieHre MaTpULbl TAPHBIX CPABHEHUM JJIs1 YPOBHS 2.
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[locne BeIMOTHEHUST pabOT Ha 3Talle UEPAPXUUECKOrO MPEACTaBICHUs mpolIe-
Mbl HEOOXOIUMO YCTAaHOBUTH MPUOPUTETHI KPUTEPHUEB M OLEHUTH KAKIYIO U3 allb-
TEPHATUB MO KPUTEPUSAM, BBIIBUB TEM CaMbIM MPEANOUYTUTEIIBHYIO U3 HUX.

Jliist onpeniesieHusl CpaBHUTENBbHON BaXKHOCTU KPUTEPUEB B MPOOJIEMHOMN CUTY-
aluu HeoOXOAMMO COCTaBUTh MAaTpPUIly MAapHBIX CpaBHEHMI. B obmiem Buae sta mat-
pula npeacrapieHa B Tadiu. 18.1.

Tabnuua 18.1
Marpuia napHbIX CpaBHEHUM

OLIEHKH KOMIIOHEHT Hopmanu3arnus
Ay Ar As Ay COOCTBEHHOTO BEKTOpa pe3ynbpTara
10 CTPOKaM
A] Wl Wl Wl Wl " wr Wy W w a _
L N N BN i W44 TS W W — =X,
W] W2 W3 W4 Wi Wy W3 Wy a+b+C+d
Ay W, W, W, W, W, W, W, W, _ b b =
— — — — NS T a+b+c+d :
W W, W, w, W W, W3 Wy
As W; W; W; W Wi Wy Wy Wi — < -
— — — - ’ ’ - a+b+c+d
w, w, W, w, Wi W2 W3 Wy
As Wy Wy Wy ws Wa Wa Wy Wa — 4 _y,
_ — — - ’ ’ - a+b+c+d
w, w, W, w, Wi Wy W3 Wy

3nechk Ay, Ay, As,..., A, — MHOXKECTBO M3 N BJIEMEHTOB; Wi, W2, W3,..., W, — CO-
OTBETCTBEHHO MX Beca MM HHTCHCHUBHOCTH.
Jlns mpoBeneHusi CyObeKTUBHBIX MapHBIX cpaBHeHMt B MAMW mpemmaraercs
IIKaJIa OTHOCUTEIBHOM BaKHOCTH Ta0jI. 18.2.
Tabnuma 18.2
[ITkara OTHOCUTEIBHON Ba)KHOCTH

NuTeHcuBHOCTH
OTHOCHUTEIILHOU Omnpenenenue OObsicHeHus
BOKHOCTHU
1 PaBHasg BaXXHOCTE PaBHbIIi BKI1a] 1BYX BUIOB
NESITETLHOCTH B 1IE]Th
3 YMepenHoe OmBIT ¥ CyXJEHUsI JAIOT JIETKOE MPEBOCXOCTBO
MIPEBOCXOJICTBO OJHOTO HAJ | OTHOMY BHUIY JACATEIHHOCTH HAJ IPYTrUM
Apyrum
5 CymiecTBeHHOE WUITH OMBIT ¥ CYXJACHUS JAIOT
CHUJIBHOE MPEBOCXOJICTBO CUJIBHOE TIPEBOCXOICTBO OJHOMY
BHJTY JCSTEIILHOCTH HAJl APYTHUM
7 3HauuTEeNbHOE OpHoMy BUIY JESTEIBHOCTU JAEeTCs HAaCTOJbKO
MIPEBOCXOJICTBO CHUJIBHOE TPEBOCXOJCTBO, YTO OHO CTAaHOBUTCS
MPAKTUYECKH 3HAYUTEIHHBIM
9 Ouenn O4eBUIHOCTH MPEBOCXOJCTBA OJHOTO BHA JES-
CUJIBHOE TEITLHOCTH HAJ[ IPYTUM MOATBEPHKIACTCS
MIPEBOCXO0JICTBO Han0oJiee CHIIBHO
2,4,6,8 [Ipomexyrounsie pemenns | [Ipuaumarorcs
MEXIy ABYMS COCEIHHUMH |B KOMIIPOMUCCHOM CITy4ae
CYXKIEHUSAMU
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3ameuanue 1. Lenb cocTaBneHust moJOOHOM MaTPUIIbI 3aKIIIOUAETCS B OMpezene-
HUM (PAKTOPOB C HaMOOJBIIMMU BEIMYMHAMU BaKHOCTH, YTOOBI 3aT€M CKOHLIEHTPUPO-
BaTh BHUMAaHHUE Ha HUX MNP PEHICHUU PoOIeMbl UIIU pa3padoTKe IIaHa IeHCTBUIL.

3ameuanue 2. Ecnu oxugaercs, 4To Wy, Wo, W3,..., Wy- HEU3BECTHBI 3apaHee (a
ATO OYEHb PACIPOCTPAHEHHAs CUTYallUs), TO MOMAPHbIE CPAaBHEHUS 3JIEMEHTOB IPO-
U3BOJSATCA C MCIOJIb30BAHUEM CYOBEKTUBHBIX CY>KIEHUM, YHCIEHHO OLICHMBAEMBbIX
1O IIKaJie, a 3aTeM pelIaeTcs NpoodiieMa Hax0KIEHUSI KOMIIOHEHT W.

3ameuanue 3. CieayeT noauepkHyTh, 4To B MAU 1o cornameHuio cpaBHUBa-
€TCsl OTHOCHUTEJIbHASI BAXKHOCTD JIEBBIX DJIEMEHTOB MATPHIIbI C JIEMEHTAMU HABEPXY.
[ToaTOMy eciu 37eMEHT cieBa BakKHEe, YEM IJIEMEHT HaBEpXY, TO B KJIETKY 3aHOCHUT-
csi mojoxurenabHoe 1nenoe (ot 1 g0 9); B MpoTUBHOM ciiyyae — OOpaTHOE YHUCIIO
(npoOb, Hanpumep, 1/5). OTHOCUTENbHAS BaXKHOCTH JIFOOOTO 3JIEMEHTA, CpaBHUBAE-
MOTO C camMuM co0oH, paBHa 1; Mo’TOMY AuaroHainb MaTpuilbl (Tabnu.l) comepxut
TOJIbKO eAuHuIbl. HakoHen, oOpaTHBIMU BEJIMYMHAMHU 3aIOJHSIOT CUMMETPUYHBIE
KJIETKH, T.€. eciu 3JeMeHT Al BocnpHHHMAaeTcsi Kak cierka Oosee BakHbIM. (3 Ha
IIIKaJIe) OTHOCUTEIBHO dJIeMeHTa A2, TO CUMTAETCS, YTO AJeMeHT A2.clierka MEHee
BakeH. (1/3 mo 1mikane) OTHOCUTENBbHO deMeHTa Al.

Ecnu npu cpaBHEHHUH OAHOTO BUA ACSITEIBHOCTU C APYTUM MOJYYEHO OJHO U3
BBIIIIEYKAa3aHHBIX YKcen (Hanpumep, 3), TO MpU CPaBHEHUU BTOPOTO BHUJIA JIEATEIBHO-
CTH C MEPBbIM MOJIy4aeM 00paTHYIO BelIU4uuHny (T.e. 1/3).

B ta6m. 18.3 mpuBeieHbl OpUEHTHPOBOYHbIC 3HAUCHHS PACCMATPUBAEMBIX OKA3aTeNeH.

Tabnuua 18.3

[IpumepHbIe 3HAUEHUS MTOKa3aTeNeH ISl Pa3IMYHBIX aJIbTEPHATHB

[Toxazarens A |B C D
[IpousBoaurensHOCTh, /4 | 13 | 21 12 18
[Torepu 3epHa, % 2 3 3 3
Hapa6ortka, a 160 | 119 | 120 | 130
Pacxon TorumBa, /4 29 |30 24 27
CroumocTs, ThIC.pyO 900 | 1100 | 1050 | 1200

B cooTBeTcTBUU C paHee W3JI0KEHHBIM, COCTABUM MAaTpPHILy MapHBIX CpaBHE-
HUW JJ1s1 ONIpe/ieieHrs BECOMOCTH TToKa3artesei kadectna (tabdmn. 18.4). Marpuna co-
CTaBJISICTCSI, €CJIM 3alMCaTh CPABHUBAEMYIO 11eb (WJIM KPUTEPHUI) BBEPXY U IMEpeIu-
caThb CPaBHUBAEMbIC PJIEMEHTHI CJIEBA U CBEPXY.
Ta6muma 18.4
Martpuiia nmapHbIX CpaBHEHUM MMOKa3aTeJIe KauecTna,
MMOCTPOCHHASI HA OCHOBE CYOBEKTUBHBIX CYXKICHUN

O6miee yaoBIETBOPEHHE KOMOAHOM IIp. I1.3. Hap. P.1. Cr.
[IpoussoaurtensHocts (I1p.) 11 51 4/1 51 3/1
[Torepu 3epna (I1.3.) 1/5 1/1 1/2 2/1 1/2
Hapa6otka (Hap.) 1/4 2/1 1/1 1/1 1/4
Pacxox trormusa (P.1.) 1/5 1/2 1/1 1/1 1/2
Croumocts (Crt.) 1/3 2/1 4/1 2/1 1/1
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Matpuiisl mapHBIX CPaBHEHUH 711 YPOBHSA 3.
B mpumepe TpeOyeTcss COCTaBUTH MATH MATPUIL ISl TPETHErO YPOBHS MO OT-
HOILICHUIO K KPUTEPHUSIM BTOPOro ypoBHs (Tadia. 18.5-18.9).

Tabnuua 18.5
Martpuna napHbeIx cpaBHeHuM 11 kputepust KP1

[Ipon3BoUTENBHOCTD | A C D
A 1 13/21 | 13/12] 13/18
B 21/13 21/12 | 21/18
C 12/13 | 12/21 | 1 12/18
D 18/13 | 18/21 | 18/12 | 1

Tao0muna 18.6

Martpuua napHbeIx cpaBHeHHN 11 kputepust KP2

Ilotepuzepua|A |B |C |[D
A 1 [3/2]2/2]3/2
B 2/3 11 |2/3]3/3
C 2213211 [3/2
D 2/313/312/3]1

Ta0muma 18.7

Marpuiia napHbix cpaBHeHUM A1 kputepusi KP3
HapabGotka | A B C D
A 1 160/119 | 160/120 | 160/130
B 119/160 | 1 119/120 | 119/130
C 120/160 | 120/119 | 1 120/130
D 130/160 | 130/119 | 130/120 | 1

TaoOmuma 18.8

Martpuna napHbeIx cpaBHeHHM 11 kputepusi KP4

CrouMocTts | A B C D

A 1 1100/900 | 1050/900 | 1200/900
B 900/1100 | 1 1050/1100 | 1200/1050
C 900/1050 | 1100/1050 | 1 1200/1050
D 900/1200 | 1100/1200 | 1050/1200 | 1

Tao0muna 18.9

Martpuna napHbeIx cpaBHeHHM 111 kputepus KPS
Pacxon TorumBa | A B C D

A 1 30/29 | 24/29 | 27/29

B 29/3 |1 24/30 | 27/30

C 29/24 | 30/24 | 1 27/24

D 29/27 | 30/27 | 24/27 | 1

3ameuanue 1. OObEeKTUBHLIC JaHHBIE
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3ameuaHue 2. Ecin CyliecTByeT IIKajla CPABHEHUM, T.€. UMEETCSI HEKOTOPBI
croco0 u3MepeHusi, TO JaHHbIE MOT'YT UCIOJIb30BAThCS JI IPOBEJICHUS CPABHEHUN;
MHaYe KIJIETKH 3aIlOJHSIOTCS OLIEHKaMU, MOJTYYEHHBIMH B Pe3yJbTaTe CyObEKTUBHBIX,
HO IIPOJYMaHHBIX CYKJICHHIA.

3ameuanue 3. I[lpu cocTaBiieHMH MaTpUll MAapPHBIX CPaBHEHUU HEOOXOIUMO
YUUTHIBATh T.H. HAPABIEHHOCTh MOKa3ares (mpsimasi 1 oOpaTHast).

CuHTE3 IPUOPUTETOB.

W3 rpymimel MaTpuIl MApHBIX CpaBHEHUU GopMHUpyeTcs HAOOp JTOKATBHBIX TIPH-
OPHUTETOB, KOTOPHIC BBIPAKAIOT OTHOCUTEIBHOE BIIHMSHHE MHOXKECTBA AJIEMEHTOB Ha
DJIEMEHT MPUMBIKAIOIIETO CBEPXY YPOBHSI.

OmauM U3 cIocOOOB OIMpeNeIeHHs] TPUOPUTETOB SBISICTCS BBIYMCICHUE T'€O-
METPUYECKOTO CPETHET0. JTO MOXHO cJeaTh, MEPEeMHOXasi AJIEMEHThl B KaXKIOu
CTPOKE W U3BJIEKass KOPEHb N-U CTENEHH, TJe N — YUCII0 dIeMeHTOB. [lorydeHHbIi Ta-
KM 00pa3oM CTOJIOCI] YUCENl HOPMAIIM3YeTCs JeICHUEM KaKJOro YHciia Ha CYMMY
Bcex uymcen. [lociemoBaTenbHOCTh pacueTa COCTABISAIONIUX BEKTOpAa MPHOPUTETOB
npuBeaeHa B Tabs. 18.1.

JIsisl MaHHBIX, IPUBEICHHBIX B Ta0d. 18.4, 3HaUEHUST BEKTOpa MIPHOPHUTETOB OY-
ayT caenyromumu (tabdi. 18.10).

Tabnuua 18.10
Martpwuiia napHbIX CpaBHEHUH JJII KDUTEPUEB

O6mee ynosieTBopeHne kombaitHoMm | Bextop
IIPUOPUTETOB, X;

[Ipon3BOIUTENBHOCTD 0,491

[Torepu 3epHa 0,099

HapaboTka 0,104

Pacxox TommBa 0,086

CTouMOCTh 0,220

B Ta6n. 18.11 mpeacTaBieHbl apHble CpaBHEHUS JJIsl TPETHETO YPOBHS Uepap-
XUH, WUTIOCTPUPYIOIIUE CPABHUTEIBHYIO JKEIATEIbHOCTh BAPUAHTOB MApOK 3€pHO-
KOMOAITHOB IO OTHOIIEHHUIO K KPUTEPUSIM BTOPOTO YPOBHSI.
Tabnuua 18.11
ITapHble cpaBHEHUS JISI TPETHETO YPOBHS
Bexrop npuopureros

Bapuant | [IpousBonu-tensHocts | [lotepu 3epHa | Pacxoxa ToruuBa | Hapa-0otka | CtoumocTts
peeHus

A 0,203 0,3 0,235 0,302 0,292

B 0,328 0,2 0,228 0,225 0,239

C 0,188 0,3 0,284 0,227 0,250

D 0,281 0,2 0,253 0,246 0,219

BrisiBrieHue riio6aibHbIX IPUOPUTETOB.
Cornacho MAU npuOpUTETHl CUHTE3UPYIOTCS, HAUMHAs CO BTOPOTO YPOBHS
BHM3. JIOKaJIbHBIE PUOPUTETHI MEPEMHOKAIOTCA HA MPUOPUTET COOTBETCTBYIOILIETO
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KpUTEPHs HA BBILIECTOSIIEM YPOBHE U CYMMHUPYIOTCS MO KaXKJIOMY 3JIEMEHTY B COOT-
BETCTBUU C KPUTEPUSMH, HA KOTOPbIE BO3JEHCTBYET 3TOT AnneMeHT. [Ipumep pacuera
rJ1I00aJIbHBIX IPUOPUTETOB MpUBEEH HUxKe (Tadm. 18.12).

Tabnuua 18.12
JlanHbIe 11 pacyeTa Ti100abHBIX TPHOPUTETOB

Bapu- BekTop npuopureTos

aHT [IpowusBoau- [Torepu | Pacxon Hapa- CroumocTb
peuie- TEJIBbHOCTh 3epHa ToruBa | OOTKa

HUSA 0,491 0,099 0,086 0,104 0,220

A 0,203 0,3 0,235 0,302 0,292

B 0,328 0,2 0,228 0,225 0,239

C 0,188 0,3 0,284 0,227 0,250

D 0,281 0,2 0,253 0,246 0,219

Jlns BapuaHTa A UMeeM:
0,491%*0,203+0,099%*0,3+0,086*0,235+0,104*0,302+0,22*0,292 = 0,248. Pe-
3yJbTaThl CBOAUM B Ta0m. 18.13.
Tabnuma 18.13
I'mo6GanpHbBIE TPUOPUTETHI

HaumenoBanue | 3HaueHue 17100aJbHBIX TPUOPUTETOB
A 0,248
B 0,279
C 0,217
D 0,255

Taxum oOpazom, HanbosIee MPUBJICKATEILHBIM BAPUAHTOM SIBJISIETCS KoMOaiiH B.

18.2. 3apanus 1s caMoOCTOATEIBbHON padoThI
Hcxonnblie qaHHbIE 71 pacyeTOB MpejcTaBieHbl B Ta0a. 18.14. BapuanTsl 3a-
JaHW MpUBeaIeHBI B Tab. 18.15.
Tabnumna 18.14

3Ha‘IeHI/I$I YAaCTHBIX KPUTCPUCB
No | Mojenp MallIiHEI X X5 X3 X4 X Xs X5 Xg
1 DON 1500 16,25 20,0 3,0 |1,25 2,25 81,7 106,0 10,0
2 DOMINATOR 98SL 11,83 240 12,0 2,30 0,40 80,5 120,0 5,0
3 FIATAGRI 3600 13,40 21,4 12,0 10,80 1,00 84,0 120,0 5,0
4 M 7720 TITANI1 12,50 25,9 3,0 2,80 6,20 81,0 141,0 5,0
5 DD 8820 20,60 29,5 3,0 10,30 0,70 81,0 119,0 5,0
6 DOMINATOR 68 10,30 14,4 1,7 |1,00 2,00 88,0 140,0 5,0
7 KEYS 1660 18,00 27,0 3,0 10,90 3,40 84,0 130,0 5,0
8 DD 1055 10,80 17,5 2,0 (1,20 0,30 79,5 150,0 5,0
9 E 516B 3,20 17,0 1,7 |1,10 0,70 84,0 223,0 13,0

B Ta6n. 18.14 npusATH cienyome 06003HaueHus: X — MPOU3BOIUTEIBHOCTD,
T/4; X, — pacxo]l TOIUIMBA, JI/4; X3 — MOTEpH 3epHa 3a MOJOTHIIKOH, %; X4 — npobiie-
Hue 3epHa, %; Xs — copHas npuMmech, %; Xq — ypoBeHb Ilyma B kabune, ab; X; —
HapaboTKa, 4; Xg — YACIIO OTKA30B.
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Tabnuua 18.15
BapuanTel 3a1anuii

Bapuant Ne Mmonenn [TapameTpsl
| 1,2,3 Xy X7 X3 X4
2 1,2,4 X1 Xa X5 Xs
3 1,2,5 X1 Xo X3 X6
4 1,2,6 Xy X7 X3 Xy
5 1,4,5 X1 Xo X3 X3
6 1,4,6 X2 X3 X4 Xs
7 1,4,7 X2 X3 X4 Xe
8 1,5,6 X7 X3 X7 X3
9 1,5,7 Xo X3 X4 X3
10 1,6,7 Xs X3 X6 X7
11 1,5,8 X7 X3 X5 X3
12 1,5,9 X4 X5 X6 X7
13 3,45 X4 X5 X6 X3
14 3,4,6 X5 X6 X7 X3
15 3,4, 7 X3 X4 X5 X6
16 3,4,8 X3 X4 X5 Xy
17 3,4,9 X3 X4 X5 X3
18 4,5,6 X3 X4 X5 X6
19 4,5,7 X3 X4 X5 Xy
20 4,5,9 X3 X4 X5 X3
21 4,5,8 Xy X4 X7 X3
22 1,6,7 Xy X4 X5 X3
23 1,6,8 X; X5 X7 X3
24 1,8,9 Xy X6 X7 X3
25 3,5,6 X3 X4 X5 Xy

[MPAKTUYECKASA PABOTA Ne 19. METO/I SKCIIEPTHBIX OLHEHOK

19.1. MeTtoauka BbINOJHEHHUs PA0OThI

[enp nmpakTUYECKUX 3aHATUIA COCTOUT B MPUOOPETEHUH HABBIKOB HCIIOJIb30BA-
HUS 3KCIIEPTHBIX METOJIOB OLIEHKH IIPU PELICHUU 3a/1a4 MEHEI)KMEHTA Ka4eCTBa.

DKcHepTHbIE METOJIbl OOBIYHO HMCHOJB3YIOTCS MpPU ONpPENENIEHUH CocTaBa U
CTPYKTYpbI IOKa3aTejied KayecTBa MPOMYKIMU; BECOMOCTH IOKA3aTeJel KayecTBa;
IIPU OTIPENIEIICHNH KOMIUIEKCHBIX IOKa3aTeJell KauecTBa, a TAKKE NMPU aTTECTALHU
KadecTBa MPOTYKIUH.

3HAUNUTENBHOE YHCIIO 33/]ay, CBA3aHHBIX C AHAJIU30M, OLICHKOM U yIpPaBJICHUEM Ka-
YeCTBOM IIPOAYKIIMU Ha OCHOBE SKCIIEPTHBIX METO/I0B, COAEPKUT Pl OOLINX MPOLETYP:

— OIpe/IesIeHUEe KOHKPETHOM 1IETN SKCIIEPTU3bI, (PopMUpoBaHue pabodel TpyIbl,
(hopMUpoOBaHKE HKCIIEPTHON TPYIIIILI U COCTaBIIEHUE paboyei TOKyMEHTAIUH;

— OIPOC JKCIEPTOB, B XOJ€ KOTOPOrO MPOBOJMTCS aHAIN3 JOKYMEHTOB M
OlLIEHKa OOBEKTOB UCCIIEOBAHUS;

— 00paboTKy M aHaIM3 PE3yIbTaTOB ONPOCA, COCTOSAIIETO U3 MOATOTOBKHU HC-
XOJHBIX JaHHBIX, BBIAEIEHUS 3KCIIEPTOB C PE3KO BBLACISIOIIMMCS MHEHUEM, PACUET
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UTOTOBBIX OLIEHOK, UX TPYNIHUPOBKY, PAaHKUPOBAHUE MO 3HAYUMOCTU U BBIJICIICHUE
JOMUHUPYIOUIUX OLICHOK.

['pynna skcnepToB MOXKET cocTosTh U3 7—12 uvenmoBek. [Ipu HeoOxoauMocTH
MOBBIIIEHUS IOCTOBEPHOCTH IKCIIEPTHBIX OLIEHOK YMCIECHHBIA COCTAB IPYIIbI CIETY-
€T yBequuuTh 10 15 — 20 4yenoBeK B 3aBUCHMOCTH OT CJIOKHOCTH NPOAYKIHH U
CJIOKHOCTH PEIIAEMBIX BOIIPOCOB.

[TocnenoBaTenbHOCTD 3TANOB MIPOBE/ICHUS aHAIN3A.

1 sTan. DxcnepTam MpeasiaraeTcsi ONPOCHAs aHKEeTa, B KOTOPOH KaXJIOMYy U3 n
HKCIIEPTOB MpeasiaraeTcsl HalKcaTh MepeyeHb MmapaMeTpoB (MokazaTenel KadyecTna),
XapaKTepU3yIIIMNX, M0 UX MHEHHMIO, KOHKPETHBIM OO0BEKT (M3lenue, TeXHOJIOrude-
CKHI mpoliecc  T.11.).

B pesynbTaTe coctaBnsieTcs Tabiniia ¢ mepeyHeM rnokasaTesieid (m — 4uciio na-
pamMeTpoB) U UX YCIOBHBIMU 0003HauUeHHUsIMU (Hampumep, Tadiu. 19.1).

Tabnuua 19.1
Crnucok paccMaTpuBaeMbIX MapaMeTpPOB

HaumenoBanue nokasarens (mapamerpa) YcioBHOE 0003HaUEHUE

Qi

Q2

Q

2 aran. Kaxapiii 2KcrepT MHANBUYATbHO 3aMOJIHIET BTOPYIO aHKETY, TJE MO-
Ka3aTelu JOJDKHBI OBITh MPOPaHKUPOBAHBI (YIOPSAI0YEHBI) IO UX 3HAYUMMOCTH. Ec-
JIY, TI0 MHEHHIO SKCIIepPTa, MOKa3aTelId He Pa3inyaeTcs Mo CUiIe UX BIUSHUS (IO 3Ha-
YUMOCTH ) Ha HCCJIeAYEeMbld 0OBEKT, TO UM MPUCBAUBACTCS OJUH U TOT K€ MOPSIIKO-
BBl HOMep (paHnr). IlokazaTenu paHXHpPYIOTCS B TOpsiAKE YOBIBaHUS OT Hambosee
3HaYMMOro (pasr 1) 1o HauMmeHee 3HaunMoro (panr m). Hanpumep, ta6:a. 19.2.

Tab6muma 19. 2
NunuBuayanbHOE paHKUPOBAHUE MPU3HAKOB

[Ipu3Haku
Ne skcnepra Qi | Q [ ... | Q; | .. | Qu
Panru
1 X]] X12 X]j X]m
Hanpumep: 2 1 5 5 4 3

3 sran. Ha ocHOBE WMHIWBHIyaJIbHBIX aHKET COCTaBIIACTCS OOIas Marpuila
panros (tabiu. 19.3).
Tabnuma 19.3

Marpuna paHros

Ne skcniepra Panru X, mpucBoenHbie mokasarensim Q

Qi Q2 Qi Qm
1 X]] X12 X] j le
2 X21 X22 ij X2m
1 Xi1 X Xij Xim
n Xt Xn2 Xni Xom
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B Ta6un. 19.3 npusATH 06003Ha4YeHus: X;j — PaHT J-ro IMoKa3aTess y i-ro 3KCIep-
Ta; N — YUCJIO IKCTIEPTOB; M — YUCIIO TIOKa3aTeJIeH.

4 sran. Ha ocHoBanum maHHbIX TaOmuipl 19.3 mpoBoAWTCS OIEHKA CTETEHU
COTJIACOBAaHHOCTH MHEHHU OIPOIICHHBIX JKCIEpPTOB. HeoOX0omaUMOCTh MpOBEIEHUS
ATON TPOIEAYPHl 00YCIIaBIMBACTCS TEM, UYTO: BO-TIEPBBIX, B CHIIY WHAMBHUIYaJIbHBIX
0COOCHHOCTEH KaXKIIOTO AKCIIEPTA, YPOBHS €T0 3HAHUH U MPEICTaBICHUN 00 00BEKTE
napaMeTpsl MOTYT OBITh MCTOJIKOBaHBI HEOJHO3HAYHO, BO-BTOPHIX, PaH)KHPOBAHHE
napaMeTpoB MOXET OBITh MPOU3BEACHO HEKBATU(DHUIIMPOBAHHO M3-32 HEAOCTATOYHOU
M3YYEHHOCTHU OOBEKTA.

Or1eHKa CTENEHU COTIACOBAHHOCTH MHEHUH SKCIIEPTOB OCYIIECTBISIETCS C T10-
MoIIbio Koa(huimenTa koukopaauuu. Ecnu B matpuiie panros (cm. Tabauue 19.3) B
i-ii CTpOKE WMEIOTCS paBHbIE 3HAYCHHS DPAHTOB, TO KOX(POUIMEHT KOHKOpPIAIUU
OTIpeIeTSETCS KaK

S
W= . — (19.1)
—n"(m>-m)—-n) T,
> )= T,
rae S u T onpenenstorcs 1o hopmyiam:
S=Y>0O0 X, -—>> X)), (19.2)
j=1 =l m -y iz
1 m
T, :EZ@ —t,), (19.3)

e tj — 9YMCII0 PAaHIOB j — 'O MOKA3aTells B KaKA0M CTPOKE MaTPHIIBI PAHTOB.

Ecnu B Matpuie panros (tad:i. 19.3) oTCyTCTBYIOT paBHbIEC 3HAUEHHS PAHTOB B
KaXKJI0M U3 CTPOK, TO OIIEHKA CTETNIEHH COTJacOBAaHHOCTH MHEHUM SKCHEPTOB OIpee-
asieTcst mo popmyrie

W= # . (19.4)
n-(m” —m)

3nadyenue W = 1 roBOpUT O MOJTHOM COBIAJICHUH MHEHUI SKCIIEPTOB.

3nadenue W = 0 roBOpUT O MOJTHOM HE COBIAJICHUHA MHEHUN SKCIIEPTOB.

B mpaktnueckux cutryanusx 0 < W < 1. Ilpu 6au3octu kosadduiimenta koop-
auHaiuu K Hymo (W = 0,1 = 0,5) cnenyeT cnenaTh 3aKIIOYEHHE O TOM, YTO COCTaB
AKCIEPTOB MOJI00paH HEYIAYHO WM OOBEKT U3YUYEH HEJIOCTATOYHO MOJHO.

Ecnu 3nauenne W Onusko k egunuie (W > 0,9), MoxeT okazarbcsi, 4TO IKC-
nepTusa nposeaeHa GpopmaiabHO 0€3 JOHKHOTro u3ydyeHust oobekrta. B oboux ykaszan-
HBIX CIIy4asiX SKCHEPTU3Y CIETYET MOBTOPUTD.

5 stan. [IpoBepseTcs 3HaUMMOCTh (0TIaMYKME) Ko puuenTa koukopaauuu W
OT HYJIS C TOMOIIIbIO Z-KpuTepus duiepa:

Ly
2 1-w

Ecnmu z > z,, T0 ¢ BepoaTtHocThiO P = (1 — o) (rae o — ypoBeHb 3HAYUMOCTHU
KpUTEPHs) MOKHO YTBEpXAaTh, YTO MMEETCS HeclydailHas COIJIaCOBAaHHOCTH BO
MHEHHSX dKCrepToB. B aToMm cnydae z Haxoautcs mo gopmyne (19.5), a z, — ¢ no-
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MOIIIBI0 CTATUCTUYECKUX Ta0nuIl. VICXOMHBIMHU JaHHBIMU ISl TIOJTYYCHHUSI Z, SBIISIOT-
Csl YPOBEHb 3HAUYMMOCTH Z-KPHUTEpPUs o, KOTOPbI 0ObI4HO Oepercs paBHbIM 0,01 —
0,10, u ctrenneHu cBOOOJBI V| H Vy:

vi=m-1-2;  wm=@m-1)w. (19.6)
n

3HaueHnus z, npu o = 0,05 npruBeaeHBI B IPUIOKEHUH.

Ecnmu z < z,, To ¢ BeposiTHOCTBIO P > (1 — 0) MOKHO yTBEp>KIaTh, YTO MEXKIY
HKCIIEPTaMU HET COIVIACOBAHHOCTU M HEOOXOJIMMO NMPOBECTH HOBOE aHKETHUPOBAHUE
WU BBISIBUTH TPYIIILY 3KCIIEPTOB, Y KOTOPBIX COTJACOBAHHOCTh MHEHUW JTOCTATOYHO
BbICOKast. C 3TOM LENBI0 OMH 3KCHEPT UCKIIFOYAETCS U3 COBOKYITHOCTH U IMOJCYUTHI-
Baetcs kodhduiment W, s octaBmmxcst skcneptoB. Ecomu Wi > W, 1o nanHbIi
AKCHEPT UCKIIOYAETCS U3 COBOKYITHOCTU. Takue pacueTbl MPOBOASATCS I KaXIOro
sKcnepTa. B pe3ynpTaTre pacdyeToB CTENEHb COMIACOBAHHOCTM MHEHHM SKCIEPTOB,
OCTAaBUIMXCS B COBOKYITHOCTH, MOBBIILIAETCS.

Mopenbhslii npumep Nel.

IIycTp OmpoOILIEHO 5 3KCIEPTOB O CTENEHM BIMSHUSA HEKOTOPBIX OIPEIEIsIO-
mux napameTpoB Q (KOJIMYECTBEHHBIX NMPU3HAKOB) HA KAueCTBO MPOAYKLIMHU. DKC-
nepramMu ObUTH BBIOpaHBI 6 MpU3HAKOB. Pe3ynbTupyromias ornpocHas MaTpula mnpei-
cTaBieHa B Ta0m. 19.4.

Tabnuua 19.4
PesynpTUpyromas Matpuna ornpoca 3KCIepToB

No (akcmepTa) Panru Xj; mapamerpoB Q ix
i
Qi 0: Qs Q4 Qs Qs -
1 3 4 2 5 1 6 21
2 4 5 3 1 2 6 21
3 5 4 3 1 2 6 21
4 4 4 2 3 1 5 19
5 2 4 3 3 1 5 18
5
DX, 18 21 13 13 7 28 100
i=l1

[Topsiox 06pabOTKM MOJNYYEHHBIX JAHHBIX (KCIEPTU3BI) CIETYIOLUIUH.
1. ITo nanubM Taba. 19.4 paccmarpuBaembie TOKa3aTeIN PAHXKUPYIOTCS Cle-
IAYIOIHUM 00pa3oMm:

5 5 5
X, :zx“ =18; x, :le.z =21; x, :leg =13;
i=1 i=1 i=1

5 5 6
X, = me =13; x, = le.s =7, X :zxié =28.
i=1 i=1 i=1

Pe3ynbTaThl pacuera MOKa3bIBAIOT, YTO HA pacCMaTpPUBAEMbIM MOKa3aTelb Ka-
YecTBa MPOAYKIIMM HAMOOJIbIIee BIMSHUE OKA3bIBACT MapaMmeTp Xs, 4 HAaUMEHbIIIEEe
BIIUSTHUE — MTAPAMETP Xg.

2. IIpoBejieM OLIEHKY CTETIEHH COTJIACOBAHHOCTHU HKCIIEPTOB C UCTIOJIb30BAHUEM
kod(ppunmenta koopauHanuu W, paccuutsiBaeMoro no dopmyine (19.1), Tak kak B
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MaTpHULC PAaHTOB UMCHOTCA PABHBIC 3HAYCHUS PAHI'OB Y OJHOT'O U TOT'O K€ JKCIICPTA.

Omnpenemum o gopmyne (19.3) T, (i = 1,5).

VY d4erBepToro »skcmepra paHr 4 BcTpeudaercss 2 pasa. B aTOM ciyuae

T, =%(23—2)=1,2. VY maroro skcmepra paHr 3 BCTpedaeTcss 2 pasa, MO03TOMY

T, =%(23 ~2)=12.
Amnanoruunsiv obpaszom onpenemum 1] =15 =13 =0.
[To popmyne (19.2) onpenenum S.
6 5 6 5
S=>0O X, —%ZZXUY :(18—%100)2 +(21—%100)2 +(13—é100)2 +

j=1 =l j=1 i=l
+(13 —%100)2 +(7—%100)2 +(28—%100)2 =269,3.
Taxum obOpazom, S = 269,3.
Koaddunment konkopaanuu onpeaensieM mno Gopmyse (19.1):

W= 2693 =0,633.

11252(63 —6)-5(1,2+12)

3) IlpoBepuM 3HAYUMOCTH OTIAMYHS KOd(P(PHUIIMEHTa KOHKOPAAIHMH OT HYJIS.
J171s1 TOTO BBIYKMCIIMM pacueTHOE 3HaueHue z-kputepust Ouriepa mo Gopmysie (19.5):

1, (510,633

z 0,97.
2  1-0,633
I7ie CTENEHU CBOOOJIBI V; U v, onpenelsatoTcs o hopmynam (19.6):
2

v1=(6—1)—gz5; v, =(5-1)5=20;

IIpu ypoBHe 3naunmoctu o = 0,05 mist v; = 5 u v, = 20 no npunoxenuto 1
HaijeM, 4To z, = 0,5.

[Tockonbky monydeHHoe 3Hauenue z = 0,97 Gombiie z, = 0,5, TO ¢ BEpOSATHO-
cteio P = 0,95 MOXHO yTBEpKaaTh, YTO MEXKY IKCIIEPTAMU UMEET MECTO Hecaydai-
HOE COTJlacue O CHWJIC BJIMSIHUS HAa pacCMaTpUBaeMbIN MOKa3aTelb KauecTBa BhIOpaH-
HBIX KOJIMYECTBEHHBIX MTapaMeTPOB.

MopenbHslil npumep No2.
PaccmoTpuM mpumep, B KOTOPOM YCIIOBHS IPEABIAYIIEH 3a1a4d COXPAHEHHBI,

HO B MaTpulie paHroB (Tabiy. 19.5) oTCyTCTBYIOT paBHbIE 3HAYEHUSI PAHTOB B Ka)JA0U
U3 CTPOK.
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Tabnuua 19.5
PesynpTupyromas MaTpuiia onpoca SKCIepToB

Ne (akcnepra) Panru Xj; mapamerpoB Q ixij
Qi ) Qs Q4 Qs Qs -

1 3 4 2 5 1 6 21

2 4 5 3 1 2 6 21

3 5 4 3 1 2 6 21

4 4 2 6 3 1 5 21

5 2 4 3 6 1 5 21

i X; 18 19 17 16 7 28 105

i=l1

1. ITo nanHBIM TabmuLbl 19.5 paccmaTprBaeMble TapaMeTPhbl PAHKUPYIOTCS TaK:

5 5 5
X, :zx“ =18; x, = le.z =19; x, :leg =17,
i=1 i=1 i=1

5 S 6
X, :Z:xl.4 =16; x5 = ins =7, x4 :le.é =28.
i=1 i=1 i=l1

Pe3ynbpTaThl pacueTa MOKa3bIBaIOT, YTO HA pacCMaTPUBAEMBIN MOKa3aTellb Ka-
YecTBa MPOAYKIIMKA HAaWOOJIbIlIee BHUMAHUE OKa3bIBaeT MapaMeTp X5, & HAMMCHbIIEE
BIIMSTHHE — TIApAMETP X.

2. OueHKy CTEMEeHW COTJIACOBAHHOCTH SKCIIEPTOB paccuuTaeM 1o ¢opmylie
(19.4), Tak Kak B MaTpHIIC PAHTOB OTCYTCTBYIOT pPaBHBIC 3HAUCHUS PAHTOB Y OJIHOTO
u Toro xe skcnepra. [lo popmyne (19.2) onpenenum S.

S= Zl(Z,X,-j —o 2D X,) =(18=105)° + (19 105)" +(17 - 105)* +
i

j=1 i=l
+ (16—%105)2 +(7 —2105)2 +(28 —2105)2 =2255.
Taxum oOpazom, nipu S = 225,5 k03 PUITMEHT KOHKOPAAIUN PaBEH
12x225,5
= # = 0,5 1 5.
5°(67 —6)
3. TlpoBepuM 3HAYUMOCTh OTJIMYMS KOA(DPUIIMEHTA KOHKOPAAIMU OT HYJIS.

J171s1 TOrO BBIYKMCIIMM pacueTHOE 3HaueHue z-kputepust Ouriepa mo Gopmysie (19.5):

1, (5-1051S _

z —F——=0,72.
2  1-0515
CrenieHu cBOOOBI V; U V; onipeaensitoTcs mo ¢popmyrnam (19.6):
2

v1=(6—l)—gz5; v, =(5-1)5=20;

ITpu ypoBHe 3naunmoctu o = 0,05 nug v; = 5 u v, = 20 nonyyaem, 4to z, = 0,5.

[Tockonbky pacuetHoe 3HaueHue z = 0,72 6omnpiue z, = 0,5, TO ¢ BEpPOATHOCTHIO
P = 0,95 M0XHO yTBEpPK1aTh, UTO MEXIY IKCIIEPTAMH UMEET MECTO HECIIy4allHOE CO-
rjlacue O CHUJie BIMSHUS Ha pacCMaTpUBAEMBbIM MTOKa3aTeslb KaYeCTBa BHIOPAaHHBIX KO-
JIMYECTBEHHBIX ITPU3HAKOB.
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19.2. 3aganus 1151 CaMOCTOSTEIbHOM PadoThI

3ananue Nel

['pynmoit U3 ceMu 3KCNEPTOB MPOPAHKUPOBATH NEPEUUCICHHBIC HUXE TUITHY-
HbIE TMPHU3HAKU CIA0OCTU B YIPABICHUHM POCCUUCKUMU MPEANPUATUSIMU Ha COBpE-
MEHHOM JTare:

- opManbHOE y4yacTHe B YIPaBICHUU NIEPBOTO PYKOBOAUTEIS;

- OTCYTCTBHE HEKOTOPOI TOKYMEHTALIUU 110 KaYeCTBY;

- ciiabast oOpaTHas CBsI3b C IOTpEOUTENIEM U CYOTIOAPSTUUKOM;

- HCTIOJIb30BaHKE B pab0OTe yCTAPEBIIUX JOKYMEHTOB;

- HEBBIJICP)KUBAHUE 3aJJaHHBIX ITOKA3aTeJIeH MPU 3aKYIIKE ChIPbS;

- HEIOCTaTOYHOE NMPUMEHEHUE CTATUCTUUYECKUX METOJIOB JUIsl aHAlIM3a U MpH-
HATUS PELICHUM;

- HEJIOCTOBEPHBIN yUeT 3aTpaT Ha o0eclieyeHUue KauyecTBa;

- HETIOJIHOTA HaJ30pa 3a 000pyAOBaHUEM;

- HEOpPEXKHOCTh B CKJIAJICKOM XO35IUCTBE;

- HEJOCTATOK MEPONPUITHI MpeAoTBpamaniux Opak (Kak mnpoduiakThye-
CKHX, TaK M TPEIYyNPEKIAIONINX);

- PYKOBOJMTENEM HE MPOU3BOAMUTCS aHAIU3 pabOThl CUCTEMbI MEHEIKMEHTA
KauecTBa MPEANPUSITHUS;

- HEZIOCTaTOYHOE BHUMaHUE K POOJIeMe MOBBIIICHUS KBATU(PUKAIIMUA COTPYIHUKOB.

3aganue Ne2

['pynmoit U3 cemMu 3KCMEPTOB MPOPAHKUPOBATH CIHUCOK BO3MOXKHBIX MPUYHUH
(HamboJsiee BEpOATHBIX ) TOSIBJICHUSI 1€()EKTHOM MPOTYKIIUH:

CBIPbE; 3arOTOBKH;, MWHCTPYMEHT; CTaHKH; pabouue; METO] U3MEPEHUS.

3aganue Ne3

['pynmoii u3 cemu 3KCIEPTOB MPOPAHKUPOBATH CIIUCOK MPUYUUH, BIUSIOMINX HA
MOSIBJICHUE CTIA€B U TPEIIUH JIETAJICH U3 aJTFOMUHUEBOTO JIUThS

- TEMIIEpaTypa METaILIA;

- MEXaHUYECKHUE CBOMCTBA;

- HUIMYKE cepTudukaTa Ha MOCTYMUBIINNA METAIL;

- ZIera3upOBaHUE METAJIA;

- XMMHYECKHUH COCTaB.

3amanue Ned

['pynmoit U3 cemMu IKCIEPTOB MPOPAHKUPOBATH CIMCOK MPUYMH, BIUSIONIUX Ha
KaueCTBO M3TOTOBJICHUS POJIMKOBOM OMOPHI KOHBEHepa (B YaCTHOCTH JIETANIA — KaTKa):

- WCTOJIb30BAaHUE MAapKHU CTaju JJIsl Baja, OTJIUYHON OT MapKH, 3aJI0KEHHON B
JIOKYMEHTAIIHH;

- BBIpa0OTaH PeCypc CTAHKOB;

- OTKJIOHEHHE MapKu CTalld OT cepTU(UKATA;

- HejlocTaToyHas kKBanudukamus padbouero;

- HEBEPHO OIpe/ie/ieHa MOroOHHasl Harpy3ka Ha KOHBeHep;

- HEMIPABUJILHBIN BHIOOP KOHTPOJIBbHO-U3MEPUTEIIHHBIX CPEJICTB;

- HEMPaBUJILHO Ha3HAY€HA MOCaKa MOIIUITHUKA B KOPITYC.
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3Ha4YeHus Z, pu 5-%-HOM YpOBHE 3HAYUMOCTH

IMTPUJIOXEHUE

<
r

Vi

1 2 3 4 5 6 8 12 |24 |w
1 [245 (2,65 2,69 [2,71 [2,72 [2,73 2,74 (2,75 [2,76 |[2,77
2 11,46 |1,.47 |1.48 [148 |148 |148 [148 |[1.48 |1,48 |1,49
3 01,58 |1,13 |1,11 |,11 1,10 |1,09 |1,09 |1,08 |1,08 |1,07
4 1,02 097 [094 [093 092 |091 [090 |089 |0,88 |0,86
5 1094 088 [0,84 |082 |08 |080 [0,79 |0,77 |0,76 |074
6 1090 |082 |0,78 |0,76 |0,74 10,73 |0,71 |0,69 |0,67 |0,65
7 10,8 (0,78 |0,74 |0,71 |0,69 |068 |0,66 |064 |0,61 |0,59
8 (0,84 085 [0,70 |067 |0,65 |064 [0,62 059 [0,57 |0,54
9 10,82 |0,72 |0,68 |064 [0,62 |061 |05 |056 |0,53 |0,50
10 0,80 [0,71 |066 [0,62 |060 [0,58 |056 [0,54 |0,50 |0,47
11 10,79 [0,69 |064 |0,61 |058 [0,56 |054 |0,51 |048 |0,44
12 10,78 |0,68 |062 (0,59 |057 [0,55 |052 [049 |046 |0,42
13 10,77 |0,67 |061 [0,58 |055 [0,54 |051 |0,48 |044 |0,40
14 0,76 |0,66 |060 [0,57 |054 [0,52 |050 [046 |043 |0,38
15 |0,76 |0,65 |0,60 [0,56 |053 [0,51 |048 |0,45 |041 |0,36
16 10,75 |0,64 059 [0,55 |052 [0,50 |048 [0,44 |040 0,35
17 10,75 |0,64 |058 |0,54 |052 [0,50 |047 |0,43 |039 |0,34
18 |0,74 |0,63 |058 [0,54 |051 [049 |046 (043 |038 [0,32
19 |0,74 |0,63 |057 [0,53 050 [0,48 |045 [042 |037 [0,32
20 0,74 10,63 |056 [0,53 |0,550 |0,48 |045 |041 |037 |031
21 10,73 10,62 |056 [0,52 |0,550 |047 |044 |041 |036 |030
22 10,73 0,62 |056 [0,52 049 |0,47 |044 [040 |035 |0,29
23 10,73 0,62 |055 |0,51 |048 |046 |043 [040 [035 |08
24 10,72 |0,61 |055 |0,51 |048 |046 |043 (039 [034 |07
25 10,72 |0,61 |055 |0,51 |048 |046 |042 (039 |034 |07
26 10,72 10,61 |054 [0,50 |048 |045 |042 |038 |0,33 |026
27 10,72 10,60 |054 |0,50 |047 |045 |042 |038 |0,38 |026
28 10,72 10,60 |054 |0,50 |047 |045 |042 |038 |032 |025
29 10,72 10,60 |054 |0,50 |047 |044 |041 |037 |032 |025
30 [0,71 |0,60 |0,54 |0,50 |046 |044 |041 |037 |032 |024
60 0,69 |057 |0,551 |046 [043 |041 |037 |032 |0,26 |0,16
o |067 055 048 [043 |040 |037 |033 |028 |0,21 |0,00
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KOHTPOJIBHBIE BOITPOCHI IJIsA CAMOITPOBEPKH

1. CamooneHka opranuzaliioHHoro npoguis komnanuu u CMK.

2. Mogens CMK: TpexypoBHeBasi CTpyKTypa TpeOOBaHUH.

3. OcHoBHble HampaBieHus 3(G(EKTUBHOTO pa3BepTbiBaHud cucTeMbl TQM.
OcHoBHbBIE IPUHIUITBI BceoO1ero ynpasienus kadectsom (TQM)

4. Mopaenb HENpepbIBHOTO yiny4iieHus. CTpaTerust yay4dlleHus OpraHu3aiuu

5. IlpuHIMIBI MEHEKMEHTa KauecTBa. PacKpbITh CyTh KaX10r0 MPUHIUIIA.

6. YPOBHM 3peJOCTH pealiu3alluu MPUHLUIIOB MEHEPKMEHTa KadyecTBa. Meron
CTPaTEruH4eCcKOro aHaIK3a.

7. Menemxment nepconana (ISO 9004:2009 ). Ilpouecc HaaeneHus cOTpya-
HUKOB MTOJTHOMOYHSMU U 00€ecTieueHns He0OXOAUMOro YPOBHS KOMIIETEHIIUH.

8. Meroas! u 3anaun ynpasieHus kauectBoM. Onpenenenne SMART.

9. Knaccudukanus cucrteM (IMOJACUCTEM ) MEHEKMEHTA OpPraHU3aIIHii.

10. Cucrema nokazareneil kauecTBa NpoAyKIuH. Kiiacchl XapakTEpUCTHK.

11. MenemxmenT otHomeHui ¢ nmorpedurensimu (Customer Relationship Man-
agement — CRM),

12. KadecTBO U KOHKYPEHTOCIOCOOHOCTh. PaKTOpbl KOHKYPEHTHOTO MpEeuMy-
niecTBa. Mojieib MEHEI)KMEHTa KOHKYPEHTOCIIOCOOHOCTH.

13. KonuenryanbHas cxema (yHKIMOHATBHOM MOJENHM OIIEHKH MEHEIHKMEHTA.
Conepxanue kpurepueB moaenn ®MOM.

14. ITone3nas monenb EFQM. YpoBHU COBEpIICHCTRBA.

15. TOCT P 52806-2007 MeHemxkMeHT pucKa MpoeKToB. OOIIME OJI0KEHHUS.

16. ®opMupoBaHue cTpaTeruu U TAKTUKH ylydilleHus aestenbHoctd. Co3nanue
CUCTEMBI MOOIIPEHUS U TPU3HAHUS 3aCIIYT.

17. Pa3BeptriBanue Qpynkiuu kauectsa (QFD). Cyts MeTona.

18. SWOT — ananus. CyTh MeTOAA.

19. ®yHk1moHanbHO — cTOUMOCTHBIN aHan3 PCA.

20. OyHKIIMOHAJIBHBIN aHAIN3 U3Aeaua. MeToauka.

21. IlpousBoacTBeHHAs cucTeMa «To4HO B cpok» (JIT).

22. Meron aHaiu30B BUAOB W TOCIEACTBUNA TOTEHIMAJIBHBIX Je(EKTOB
(FMEA). CyTtb MeTOzA.

23. CTaTUCTHUYECKHUI aHaJIu3 TOYHOCTH U CTAOMIIbLHOCTH TEXHOJOTHMYECKHUX MPO-
LIECCOB; CTaTUCTUYECKOE PETYIUPOBAHHE TEXHOJOTMYECKUX mpoueccoB. CTaTUCTH-
YECKHUM aHaIN3 TOYHOCTH U cTabmibHOCTH Tiporiecca o I'OCT P 50779.44 — 2001.

24. Cratuctuueckne Metojnl. «llokazarenu BO3MOXKHOCTEHW mporecca». OCHOB-
Hble METO/bl pacueTa. KOHTpOJbHBIE KApThl KaK CpPEACTBA YIPABICHUS IMPOLECCOM.
I'OCT P 50779.42 — 99. Cratuctueckue Metoibl. «KoHTposbHbIE KapThl LlyxapTay.

25. OCcHOBBI KOHTPOJIBHBIX KapT. KOHTposibHBIE KapThl JJISi KOJIMYECTBEHHBIX
npu3HakoB. [IpoBepka cTpykTyp Ha 0coOble MPUYMHBL. YTIPaBIEHUE MPOLIECCOM U
BO3MOXHOCTH Tporiecca. [lopsiaok BBeIeHNsS] KOHTPOJIbHBIX KapT.

26. Tpebosanus crangapra 'OCT P UCO 14001. Aynur, ceprudukanus. [lpo-
BEpKa CHCTEMbl KaueCTBa M CHUCTEMbI HKOJOTMYECKOIO MEHEIKMEHTa C TMOMOIUIBIO
BHYTPEHHMX ayIMTOB. BHemHuit ayaur.
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277. OCHOBHBIE BUIbl HHTETPUPOBAaHHBIX cucTeM. OcHOBHOE conepxkanne MICM;
WHBapUaHTHBIC TOHATUSA U OCHOBHbIE ICM — NMpUHIIUIIBIL.

28. Y 1OBIETBOPEHHOCTh MOTpEeOUTENEH 1 €€ OlICHKA.

29. bepexunBoe npousBoacTBo. Cuctema S C.

30. MeTouka OIleHKH M BRIOOpA MOCTaBIIUKOB.

31. a3kl pa3BUTHS PbIHKA U TPUHIUIIBI B3AUMOJICUCTBUS C TOCTABIIUKOM.

32. Anroputm pabotei FMEA-komangel. Koppektupytonme AedcTBUS |
«CmMmeprenbHbIe» 00sie3Hn Metoga FMEA.

33. CoBpeMEHHbBIE METO/IbI UCCIIEIOBAHNS JIOSIIbHOCTH KJIMEHTOB.

34. KoHuemnmus 1ienoyek CTOMMOCTH M CUCTEMa COATAaHCUPOBAHHBIX TTOKA3aTENICH.

35. MotuBarus 6e3 rBo3ei.

36. KaiigzeH — HoBas nmapaaurma yrpaBJieHUs.

37. Cucrema KAHBAH.

38. CucTeMa MOTUBAIMHU NTIEPCOHAA.

39. Konnenmusa marketing-mix «5P»

40. CymHOCTh U 1eTb OeHUMapkuHra. [IpuYuHBI BO3ZHMKHOBEHHUS U PaCIpO-
CTpaHEeHUs OEHUMAapKHUHTA.

41. Meton skcrniepTHbIX olleHOK. CyTh MeTOa.

42. Tloctpoenue 06061menHoro kputepus d3pdpexruBHoct. CyTh METOA.

43. Meton ananuza uepapxuii. CxeMa alropuTMa pelieHus 3a1aqu ¢ UCIoJIb30-
BaHHEM METOJIa aHaJIM3a UePapXUH.
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