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[flpeancnoBue

Lenn n npuHuunel ctaHgaptMsaumm B Poccumnckon ®egepaun yctaHoeneHbl PegepanbHbiM 3aKOHOM OT
27 nekabps 2002 r. Ne184-P3 «O TexHU4eCKOM perynmupoBaHun», a npasuna npumMeHeH1s HaunoHansHbIX CTaH-
naptoB Poccunckon @eaepaunn —OCT P 1.0—2004 «CtaHaapTunsauusa B Poccunckon egeparnn. OCHOBHbLIE
NONOXEHUSAY

CBegeHMnAa o cTaHAaapTe
1 PASPABOTAH Hay4vHo-uccnegosatensckMm MHCTUTYTOM « MHTEPOKOMC»

2 BHECEH TexHuyeckum kKoMmruteToM no ctaHaapTusaunn TK 20 « 3konormyeckmm MeHepKMeHT U 3KOHOMIN-
Ka»

3 YTBEPXXAEH W BBEOEH B OEWNCTBWE MMpukasom PeneparnsHOro areHTcTBa no TEXHUHECKOMY
perynupoBaHuto n metponorim ot 27 aekadps 2007 r. Ne 430-cT

4 BBEAEH BINEPBbIE

VIHbopmauus ob UMeHeHUSIX K HacmosilueMy cmaHOapmy rybriuKyemcs 8 eXxe200H0 U30agaeMoM UHGOP-
MaUUOHHOM YKa3zamerne «HalyuoHalbHbie cmaHoapmbi», a meKcm U3MeHeHUU U rorpasoK — 8 eXXeMeCA4YHO
L30asaeMbix UHOPpMaUUOHHbIX yKa3zamersx « HauyuoHarbHbie cmaHdapmei». B criyyae riepecmompa (3aMeHhbl)
LU omMeHbI Hacmosuwje2o cmaHoapma coomeemcemeayroujee yeeoomiieHue byoem ornybrnukoeaHo 8 eXXxeMecsiy-
HO u30aesaeMoM UHOpMaULUOHHOM yKkalamere «HayuoHarnbHbeie cmaHOapmbi». Coomeemcemeyrouasi UHGbop-
Mauyusi, yeeOoMIeHuUe U meKcmaki pasMelaromces makxe 8 UHopMalUOHHOU cucmeme obujeao rob308aHuUs —
Ha opuuyuansHoM calime ®edeparibHO20 a2eHmemaea ro mexHU4eCcKoMy pe2ynuposaHuro U Memposioaul 8 cemu
VIHmepHem

© CraHgapTtuHdopm, 2010

HacTodawmin CTaHdapT HE MOXET ObITb MOJTHOCTLIO UM YaCTUYHO BOCMNPOMN3BEOEH, TMPAXNPOBAH U PaCIIpPOC-
TPpaHEH B Ka4EeCTBE od:mu,maanoro N3O0adHANHA be3s pa3pelleHnd CDELI,EDEIJ'IbHOFO dl€HTCTBA N0 TEXHUNHECKOMY pPeEry-
JIMPOBAHWIC A METPOITOTNIA



1
2
3
4
5
o
!/
3
9
1

[OCTP 52867—2007

CoaepxaHue
OBNacTb NMPUMEHEHUS . . . . . . . . o o o e e e e e e e e e e e 1
OOLUME MONOKEHUSA . . . . v o o e e e e e . 1
[Tpumepbl paspadboTkn PYHKUUNA, PYHKLUUOHANBHBLIX eAUHULL U1 Ba30BLIX MOTOKOB . . . . . . . . . . . . 3
[TpuMepbl pasnUueHns PyHKLUKUA CPABHUTENBHBLIX CUCTEM . . . . . . . . . v v v v e e e e e e e o
[TpMmepsbl onpeaeneHns BXOO0OB U BbIXOAOB TUNOBLIX MPOLECCOB U rPaHnL, CUCTEMBL . . . . . . . . . . 9
[TpUMepbl YKNOHEHUNA OT PACMPEACNEHUN . . . . . . . . . . o o v e e e e e e e e e e e s, 16
[lpnMepbl pacnpedeNeHUs . . . . . . . . o v o e e e e e e e e e e e e e, 18
[TpMmepsbl NPUMEHEHUA MEeTOAO0B pacnpeaenieHnsa anst NoBTOPEHNN LMKNa unnonepauum . . . . . . . . 21
[TpUMeEpPBLI OLUEHKM KAYeCTBA AaHHbBIX . . . . . . . . . v o v e e e e e e e e e e e e, 29

0 an/IMepbl npoBeaeHAd aHalln3da YyBCTBATEIIBHOCTA . . . . . . . . . . .« o o o o o o o o o o 0. 33



TOCT P 52867—2007

BBeaoeHue

Bce bonblliee 0CO3HAHUE BaXKHOCTU OXpaHbl OKpyXKatowen cpedbl U BO3MOXHbBIX HEeraTUBHbLIX BO3OeW-
CTBWM Ha Hee, CBSIZaHHbIX C MPOU3BOACTBOM W NOTPEONEHMEM MPOAYKLIMA, NOBLICUNIA UHTEPEC K pa3paboTke
MeTOA0B, NO3BONMAOLMX NMydlle NMOoHUMAaTb U YMeHbLaTh 3T Bo3genctTema. OgHUM M3 MeTodoB, pa3pabaThl-
BAEMbIX C 3TOM Uenblo, SABNSIETCH oueHKa Xu3HeHHoro uukna (OXKL). Ons obnerdyeHusa cornacoBaHHOTO
noaxoda K pewieHuo npobnembl MexagyHapoaHas opraHndauus no ctaHgaptusauum (MCQO) paspaboTtana Komn-
NeKkc ctaHgapToB MO OLUEHKe XU3HeHHOoro uukna, srkiovarowni B cedba NCO 14040, NCO 14041, NCO 14042,
NCO 14043 n NCO/TO 14049. Ha nx ocHoBe bbInun pa3paboTaHbl HaunoHanbHble CTaHAapThl, B KOTOPLIX NPUBE-
NeHOo onnucaHne npuHUUNoB npoBeaeHunst nccnegosaHn U coctaeneHus otdetor no OXXL npun cobnogeHnn
onpegeneHHbIX MUHUMarbHbIX TpeboBaHUN.

HacTtoswmn craHgapT paspaboTtaH ¢ uenbk npeaocTaBreHns  AononHUTENbHOW WHGopMaLuMn K
[OCT P NCO 14041 — 2000 «YnpaeneHue okpyxarowen cpegon. OueHka XXnsHeHHoro uukna. OnpeageneHue
lenn, obnactn uccnegoBaHUA M UHBEHTApU3aUWUOHHBLIA aHanuM3» Ha OCHOBE HEeCKOMbKUX MPUMEpPOB,
osICHSArO WX ocHOBHbIe TpeboBaHua TOCT P NCO 14041 ana obneryeHusas NoHUMaHUSE TpeboBaHWUW 3TOro
cTaHgaprTa.

MeToabl npoBegeHns uccnegosaHua no OXXL ycTaHoBneHbl B cneayrlowmMx ctaHgapTax, UMerLWnX
OTHOLWEeHWe K pa3HbiM dpazamMm OLEHKA XXU3HEHHOro Lukna:

[OCT P NCO 14040 — 99 YnpaeneHue okpyxarowlen cpegon. OueHka XUsHeHHoro uukna. MNpuHumnel v
CTPYKTYpd

[OCT P NCO 14041 — 2000 YnpasneHue okpyxarwoLen cpeaon. OueHka XnM3HeHHoro LUukna. Onpeaene-
HMe uenu, obnactu nccrnegoBaHUst 1 UHBEHTapU3aLUUOHHBIA aHanma

[OCT PUCO 14042 — 2001 YnpaBneHue okpyxatoLlen cpegon. OueHKka XXn3HeHHoro uukna. OueHka BO3-
NEenCTBUSA XXU3HEHHOro uuKnia

[OCT P UNCO 14043 — 2001 YnpaBneHue okpyxaroulen cpegon. OueHka XU3HeHHoro uUukna. MHTepnpe-
Tauns >KU3HEHHOTo UMKNa.

AV
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HAUWOHAIJIbHBIN CTAHOAPT POCCUMUWCKOWUNW OSOEOEPALNWMN

JKONOruyeckum MeHeaXXMeHT
OLEHKA XU3HEHHOI'O LUUKIA

[Mpumepbl npumeHeHna TOCT P UCO 14041 ana onpeaeneHunsa uenu,
obnactn nccnegoBaHUa U NpoBeaeHUA UHBEHTapMU3aLUMOHHOINoO aHanum3a

Environmental management. Life cycle assessment. Examples of application of GOST R ISO 14041 to goal
and scope definition and Inventory analysis

[lata BBegeHua — 2009 — 01 — 01

1 O6nacte NpPUMeHeHus

B HacToslwemM cTaHgapTe npuBeaeHbl NpUMepbl nNpoBeaeHNUA UHBEHTAPU3aLMOHHONo aHanmaa XKU3HEH-
Horo umkna (MAXKL) kak cpegctea BbinonHeHUA onpeaeneHHbiX nonoxkeHnn OCT P UCO 14041. Tpueenen-
Hble B HACTOSILLEM cTaHOdapTe NpUMepbl crnegyeT paccMaTpuBaTbh Kak BO3MOXHbIE CnocoObl, a He e AUHCTBEH-
Hble MmeToabl NpumeHeHns TOCT P UCO 14041. 3T npumepsbl oTpa)KaroT TONbKO HEKOTOopble 3Tanbl UCCNeao-
BaHna WAL

CneayeT 3aMeTUTb, YTO NpuBedeHHble NMpUMepbl He WUCKMYaloT CYLWeCcTBOBaHUA MHOMMX ApYyrnx
NPUMepPOoB, UNIIOCTPUPYIOT U3NOXKEHHbIe MeTOA0NorM4eckne BONpocChkl M ABNAOTCA 4YacTbio nonHoro MAMKL.

2 O0LwWwMe nonoxeHun

[Tpumepbl NpuBeaeHsb! AN WecTn ocHOBHBLIX obnacten npumeHeHust FTOCT P MCO 14041, ykazaHHbIX
B Tabnuue 1.

[1nsa HekoTopbIX ocHOBHLIX obnacten npumeHeHnsa NOCT P MCO 14041 B HacTosILeM cTaHaapTe npuBe-
OeHbl ABa 1 bonee npumepa, BCNeACTBUE CYLLIECTBOBAHUSA HECKOJIbKMX CrOCODOB NPaKTUYeCcKoro npumMeHe-
H1s metoaoB NAXKL]. PelleHne o npUMeHeHUn Toro UM UHOro Metoda 3aBUCUT OT Lenn nccrnegoBaHUus U
MOXeT U3IMEHATLCA, HanpuMmep, B 3aBUCUMOCTU OT UCCreayeMon CUCTEMbI BbIMycka nNpoayKuun Unn ctagun
XM3HEHHoro uukna. lNpumepbl NpyuBedeHbl B KOHTEKCTE COOTBETCTBYIOLMX MNONOXEHUA HaCTOosILEero cTaHaap-
Ta WU NpU ero cneumanbHOM MPUMEHEHWUN.

[na xapakTepUCTUKN pas3HbIX cryvyaeB MNpUMeEHeHUa MeToadoB, NpUBeAeHHbIX B HACTOSALLEM cTaHOapTe,
NPUHATA chneaylollaa cTpykTypa:

- KOHTEKCT cTaHaapTa;

- 0bLee npeacTaBneHne;

- OncaHne npUMepos.

Taobdbnwmwuya 1 — CpaBHeHnune cTpykTypbl TOCT P MCO 14041 ¢ coOTBETCTBYHOWMUMMY MPUMEPAMU, MPUBEAEHHBIMU
B HaCTOsILLeM cTaHgapre

Crtpyktypa [TOCT P ACO 14041 [Tpumepsl, NpUBEAEHHbIE B HACTOALLEM CTaHaapTe

BeeaeHue —

1 Obnactb NpPUMEHEHWUS —

2 HopmatmBHas ccbinka —

3 TepMuHbl KU onpeaeneHns —
4 9OnemeHTbl NAXKU —
4.1 OCHOBHblIE MONOXEHUS —

4.2 TlpogykunoHHas cuctema —

U3paHue odunuuanbHoe
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OkonyaHue mabnuuyps! 1

Ctpyktypa TOCT P UCO 14041

[lpumMmepbl, NpUBEAEHHbIE B HACTOALLEM CTaHOapTe

4.3 EAHUMYHBIN  npouecc

4.4 Kateropmm [OaHHbIX

4.5 MogenupoBaHne npPoAYKUNOHHbLIX CUCTEM

5 Uenb n obnactb nccnegosanus OXKL

5.1 ObWwne nonoKeHus

5.2 Uenb wccnegoBaHus

5.3 Obnacte wuccnegoBaHUA
5.3.1 OcHOBHbIE NONOXEHUSA
5.3.2 OyHKUMSA, yHKUMOHANbHAs eauHunua mn 6a30BbIM NOTOK

5.3.3 ['paHnubl ncxoaHOM CUCTEMDI

5.3.4 OnucaHne Kateropmm OaHHbIX

5.3.5 Kputepun HavanbHOro ydeta BXOAHbIX W BbIXOAHbLIX NOTO-
KOB

5.3.6 TpeboBaHus K Ka4eCcTBY AaHHbIX
5.3.7 Kputnuecknn aHanms

3 MNMpumepbl paspabotkn yHKUMN, yHK-
LMOHAarnNbHbIX €auHUL, U Da30BbIX MNOTOKOB

4 Tlpnmepbl pasnuyeHnss PyHKUMN CpaB-
HUTENbHLIX CUCTEM

5 [1lpumepbl onpeaeneHnst BXOA0OB N BbIXO-
OOB TUMOBLIX MPOLUECCOB U MNPaHuL, CUCTEMBI

10 MNpumepbl NpoBegeHUA aHanumi3a uJyBs-
CTBUTENBHOCTMH

O [Npumepbl OUEHKM Ka4vecTBa OaHHbIX

6 VIHBeHTapMn3aunoHHbIN aHanua

6.1 Obwmre nonoxeHus

6.2 lNoarotoBka kK c6opy AaHHbIX

6.3 Cbop AaHHbIX

O lNpumepbl OUEHKM KavecTBa AaHHbIX

6.4 Metoabl BblMUCNEHUSA

6.4.1 OCHOBHblE NMONOXEHWUS

6.4.2 [loaTBepxaeHne pOAaHHbIX

6.4.3 [laHHble, oTHOCAWMECH K €AUHNYHOMY TMpOoLUeccy

6.4.4 llaHHble, OTHOCAWMECH K (PYHKUMOHANBHOU eauvHuue, W
arpermpoBaHme [OaHHbIX

6.4.5 YTOYHEHME TpPaHUL, CUCTEMBI

O [Npnmepbl OUEHKM Ka4vecTBa OaHHbIX

3 MNMpumepbl paspabotkn OyHKUMN, YHK-
LMOHaNbHbLIX €AuHUL, N DAa30BbIX MOTOKOB

10 lNpumepbl NpoBEAEHUA aHanumsa 4yB-
CTBUTENBHOCTMW

6.5 PacnpegeneHne nNOTOKOB M COpPOCOB
6.5.1 OCHOBHbIE NONOXEHWUS

6.5.2 lNpuHuunel pacnpeaeneHus

6.5.3 lpoueaypa pacnpeaeneHuns

6.5.4 [lpouegypbl pacnpegeneHns anst NOBTOPHONO WCNOJIb30-
BaHUS W PELMKIIMHIa

6 [lpumepbl YKNOHEHNA OT pacnpeneneHus

6 [Npumepbl YKNOHEHNA OT pacnpeaeneHus

{ [Npumepbl pacnpepeneHus

8 [Npnmepbl NpUMeHeHNsT MEeTOAO0B pacnpe-
OeneHnss anst NOBTOPEHUS LKWKINAa UMK onepa-
LUK

7 Orpanndenne WMAXKU (nHTEepnpeTaumnsi pesynsraTtoB)

O [Npumepbl OUEHKM Ka4vecTBa OdaHHbIX
10 INpumepbl NpoBEAEHNS aHaANM3a YyBCTBU-
TENBbHOCTU

8 OT4yeT no pesynbratam WuccrnegoBaHUS

[Mpnnoxenne A [Npumepbl BnaHKoB And cbopa AaHHbIX

[lpnnoxenne B [lpumepbl pasnuyHbiX npouegyp pacnpegere-
HUS
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3 NMpumepbl pa3padboTkn GyHKUMN, OYHKUMOHaANbHbLIX eaAMHUMU U 6a30BbIX
NOTOKOB

3.1 CopepxarHue FTOCT P NCO 14041

B Ttekcte TOCT P MCO 14041 ykazaHo crnieayiollee.

B nyHKkTe 5.3.2:

«[pwn onpeaeneHnn cbnactn nccnegosaHnua OXXL aomkHbl ObITb YeTKO chopMynMpoBaHbl TpeboBaHUS K
pyHKUMAM (PYHKLUMOHANBHBIM XapaKkTepUcTUKaM) NpoayKLnn.

[1na konnyecTBeHHOW OLEHKU TaknxX PyHKL MW UCMONb3YIOT PYHKLUMOHANBHY0 eguHLY.

OcHoBHag uenb pyHKLUMOHaNsHON e AUHWLBI — co3daHue 6asbl, Ha KOTOPYH HOPManuayoT (B MaTeMaTUuec-
KOM CMbICMe) KONMMYeCTBEHHbIe OLIeHKM BXOOHLIX U BEIXOAHBLIX NOTOKOB. [1oaTOMY (pyHKLUMOHaNLHasA eguHULA
OOMKHA ObITh YETKO onpeaeneHHon 1 namepsieMon BenUYnMHOMN.

[na onpegeneHHon yHKUMOHANBHOW e AMHULEI HeODX0AMMO OnpeaennTb KONMMYeCTBO NPoAyKLUMK, Tpebye-
MO€ AN BbINMOTHEHNS PYHKLUUN. Pe3ynbTaToM TAaKOro KONUYECTBEHHOMO onpeaeneHunst ABNAeTcs 0a3oBbIN MOTOKY.

B nyHkTe 6.4.4:

«Ha ocHOBaHMK BNOK-CXEMbI U FrpaHULL CUCTEMbI e AUHUYHBIE NPOLIECCHI CBA3LIBAKOT MeXAy CODBOW, UTO Mo3-
BONAET BLINMOMNHUTL pacyeThbl A9 BCeU CUCTeMbl HopManu3alunen noTOKOB BceX eAUHUYHBIX MPOoLEeCcCoB B CUCTEME
Ha PYHKUMOHaNbLHYIO eguHULY. 3Ha4YeHUA BcexX BXOAHbIX U BbIXOAHbLIX MOTOKOB B CUCTEME PaCCYUTLIBAIOT, UCXO-
0 U3 pyHKUMOHaNnsLHOWU egUHNLbI» .

3.2 ObLee npeacraBrieHUe

[Tpn onpegeneHnn pyHKUMOHANbLHON eauHULIbl 1 Ba30BbIX MOTOKOB BLIAENAKT crneaylowue atanbl:

- onpegeneHne PyHKLUMIA;

- BIDOP (PyHKLMI U onpeaeneHmne pyHKUMOHaNbHON eauHNLIbI;

- UAeHTUMUKaLNS XapakTepUCTUK NpoayKunn 1 onpegeneHne 6a3oBoro rnoToka.

[TocnegoBaTeNbHOCTL AaHHBIX 3TanNOB 0TOOpaXkeHa Ha pUCYHKe 1, UICNONb3yH B KAaYecTBe npuMepa npo-
LleCC OKpacKu CTeH. 3TOT NpuMep Takke UCMnonb3oBaH B 3.3 — 3.5. ononHuTtenbHble NpuMepsl npueeaeHbl

B 3.0.

NPOOYKUWS SYHKLIAW

- — 3aluuTa NOBEPXHOCTU
OnpeaeneHue yHKUUNA Okpacka cTeH — Okpacka
- T.0.

HonycTuMman(bie) hyHkuns(n) ana yactHoro LCA
OKpacKa CTeHb! Kpacmﬁ TMna A

QYHI{LI,H OHalnbHaR edMHUALA

Okpacka cTeHbl nnowaasio 20 M KpacKkon tuna A npu MaToBOCTU
98 % w gonroee4HoOCTU 5 et

Bbi6op doyHKUNIW 1 onpedeneHne
hYHKUMOHANLHOW eauHULbI

XapaKrepucTuKa npoayKuum
Pacxon kpacku A paBeH 1nHa8,7 M

NOeHTUPUKaLnsa xapakTepucTuKkn
NpoayKuMn 1 onpegerneHune 0asoBoro

noToka (B 4aHHOM NpuMepe cTaHdapTHOro
pacxoza)

[Tpumevanune— llpouecc onpeaeneHns MOXHO HaduHatb NMBO C npoaykumm, nmbo ¢ camon PyHKUUW.

PucyHok 1 — Oblwee npeacrtaBneHne npumepa
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3.3 OnpeaeneHne pyHKLUIA

Lenbio dyHKUMOHANBHON eauHUUbl SABNAETCA NoNydeHUe KONMYeCTBEHHOU XapaKTepUCTUKU YCIyru,
NnpeaocTaBnsAe MO CUCTEMOMN BbiNycka NpoayKumMn (NpoayKuMOHHOU CUCTEMON).

OTnpaBHbLIM MYHKTOM MpW onpeaeneHnn pyHKUUA MOXET BbITh crieundpmndeckas npoayKUms, nognexallas
nceneaoBaHUIO (HanpuMep, Kpacka Anst CTeH) UNu KoHevHast NoTpebHOCTL UK Lenb, KoTopast B HEKOTOPLIX
cnyvaax MOXeT ObITb yOOoBNeTBOPEHAa WUIMN OOCTUIHYTa C MOMOLLBHD HECKOMNBKMX pPasHbIX NpoAYyKUWA (Hanpwu-
Mep, NMOKPLITUE CTEH MOXKET ObITb 0becnevyeHo Kak ¢ MOMOLLbIO KpacKW, Tak U C NOMOLLbIO 000eB UNU KOMOUHa-
LUuen Toro N gpyroro).

Kak npaBuno, pyHKUUN OTHOCATCA K cnelndgpunyeckon npoaykLunm Unm CBOUCTBaM Npouecca, kaxkaad U3 Ko-
TOPbLIX MOXET:

- YOOBMNETBOPSTL CneLUMpmniecknmM noTpedbHOCTAM WU BCNeACTBUE 3TOMO MMETh NMOTPedbUTENbCKYH CTOUMOCTS,
KOTOpagda peannsyeT 3KOHOMUYECKYIO BbiroQy AnNd nocTaBLlMKa onpegeneHHon npoayKuuu;

- BNMUSATb Ha PYHKUUOHMPOBaHME APYTMX SKOHOMUYECKUX CUCTEM (HanpuMep, oboun He obnagaroT 3HavYNTENb-
HbIM 3o PeKTOM U30NALNMN, YTO 3aTparMBaeT TpedoBaHME K OTOMMNEHUIO 30aHUS).

3.4 Bbibop byHKUMN U onpeaeneHue byHKUUOHaNbHON e AUHUL I

He Bce oyHKLUKM MOTYT UMEThb OTHOLLEHKE K YacTHoM OXKL]. Takum obpaszom, N3 Bcex UMERLLIMXCS OYHKLLNIA
OOITKHbI ObITh BbIIBNEHbI TOSIbKO HEODXOAUMbIE.

Hanpumep anga TBepaon BHYTPEHHEW CTeHbl 3alluTa NOBEPXHOCTU MOXET oKaszaTbCHA HEHY)KHOM A0 TeX
Mnop, NoKa oKpallMBaHWe ABNAeTCS Haundbonee cyuecTBEHHOW (PYHKLMEN KpacCKW.

[To3gHee HeobxoauMble PYHKUMW onpeaensitoT KONMYEeCTBEHHO B PYHKLIMOHANBHbLIX egnHULAaXxX, KOTopble
MOTYT ObITb Bblpa)KeHbl B BUAE KOMOMHALUMK pasHbIX NapamMeTpos.

[1na okpacku cTeHbl PyHKLMOHaNbHasa eaunHULUa AoMmkHa onpedendaTtb niowaib NoKpbITUA (Hanpumenp,
20 M?), TUN cTeHbl (0COBEHHO B OTHOLLEHWUN CBOWCTB BNUTLIBAHUS 1 NPUMNAaHKS), CNOCOBHOCTL Kpacky 3aKpaLLli-
BaTb NeXallyto HXKe NOBepXHOCTb (HanpuMep, Henpo3payvyHocTb 98 %) U CpOK NoNe3HOro UCnosrb3oBaHUAa (Ha-
npumep, 5 nerT).

B cnyvyae MHOroyHKUNOHaNbHbLIX eAUHAL, pasfnn4vHble KonMuecTBa MOryT ObITb CBA3AHbI MeXay cobou,
HanpumMep N3oNALUUOHHLIM MaTepran ans NoKpbITUA CTEHbI MOXET UMETh npeaBapuTenbHO OKpalleHHYH0 NOoBepX-
HOCTb, UTO AENnaeT OKpacKy CTeHbl HEHY)KHOW, obecrne4ynBasi, Takum obpaszom, Kak N3ONALINIO, Tak U OKpacKy.

B 3TOM cnyyae pyHKLUMOHANbHOW eaAnHULUEN MOXKET ObITh cneayroLlas:

«CTeHa nnowaasto 20 M?, noKkpbiTas MaTtepuanom TePMOCTONMKOCTEI0 2 M - K/IBT 1 nMeroLLas okpalleH-
HYIO NOBEPXHOCTb, XapakTepUCcTUKaMUn KOTOPOU ABMNAKTCA HenpospadvyHoCcTb 98 % W OONroBeYHOCTb, B pe3yib-
TaTe Yero He TpebyeTcHd NMOBTOPHOrO OKpaluMBaHUA B TeYeHUe 5 NeT».

Opyrue npumepbl MHOrodyHKLMOHaNBHbIX €ANHUL, NpuBeaeHbl B Tabnuue 2.

Tabnuwua 2—Tllpumepbl PYHKUMOHANBHLIX €auHUL ANnst MHOMOMYHKUMOHANbHLIX CUCTEM
Cucrema BropuvHaa nepepaboTtka tGymaru COBMECTHOE MNPOM3BOACTBO Tenna
N SNEeKTPpU4HeCTBAd
PyHKUNA Bo3gpatr OyMaXHbIX OTXOO0B U NPOU3- [TpOM3BOACTBO SMEKTPUYECKON MOLLHO-

BOACTBO O4YMLWEHHOW Nynbhbl UMW OPYrow
MeTon

CTW, MNPOM3BOACTBO MNapa wnu Apyron me-
TOq

BoibpaHHas @yHKUKMS
ans vactHon OXKU

Bo3gpar OymaxHbIX OTXOA0B WUNU NPO-
N3BOACTBO OYULWLEHHOW NynNbMbl UMW OPY-
ron metog

[TpOM3BOACTBO SMEKTPUYECKON MOLLHO-
CTW, NPOU3BOACTBO Mapa v gpyron me-
TOA

PyHKUMOHANbHasA egu-
HULA

Bo3gpat 1000 kr OymaxHbIX OTXOA4O0B
nnn npounssogcteo 1000 kr nynenbl Aans
raseTHon bGymarm

[TpOM3BOACTBO  SNEKTPUYHECKOU  MOLL-
Hoctm 100 MBT wnmn  npounsBoacTtBO
300000 kr napa B 4ac npu 125 °C wm

0,3 Mla (3 b6apa)

3.5 UaeHTndUuKauua xapakrepucTUKU npoaykuum n onpeaeneHue 6a3oBoro nortoka

[locne onpegeneHNa KOHKPETHOMU (PYHKLIMOHaNBHOW eguHULILl crneayiolen 3agaden aengeTcs yCcTaHOBIe-
HWe KonnyecTBa NpoayKunn, HeobxoaMmoro Anst BeIMOSIHEHUST AaHHOW OYHKUUW KOSTMYECTBEHHO OnpeaeneHHoN
pyHKUMOHaNnsHOW eanHULIEN. Ba3oBbIN MOTOK (MHOMAAa Ha3blBaeMbIN 3TANTOHHBIM) ABMAETCA XapakTepUCTUKON Npo-
OyKUMKU N 0BBLIMHO onpeaensaeTcs No pesyneraTty NpoBeaeHns ctTaHgapTU3oBaHHOIO MeToaa U3MepeHus. [Npn aTom
MeTodbl USMEePEHUs U BbIYUCNEHUS 3aBUCAT OT UCcceayeMoun nNpoayKLni.

[1ns Kpackn 6a3oBbIA MOTOK OOLIMHO ONpeaenaT KONMMYEeCTBOM JIMTPOB, HEODXOANMBbIX A1 MOKPLITUS MO-
BEPXHOCTW y4acTKa CTeHbl, kKak onpegeneHo pyHKUMoHansHoOW eguHULen. Hanpumep B npoLlecce cTaHaapTU30-
BaHHOTO UCMbITAHUSA MOXET BbITb YCTAHOBMNEHO, YTO 1 11 Kpacku A nokpbiBaeT 8,7 M MOBEPXHOCTU (XapaKTepuc-

TUKa npoaykunun). Ucnonbaya npumep, npuBeaeHHbIN Ha pucyHke 1, nony4daem, Yto TpebyeTea 2,3 11 4Nnsa oKpacku
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Tabnwua 3 — HononHutenbHble NpUMepbl pas3paboTkn PyHKUMK, DYHKUMOHANBbHBLIX €AuHuy U 6a30BbIX MNOTOKOB
HaumeHoBaHue Oy HKLMY OyHKL KA, Bbl?paHHaﬂ OyHKUMOHANBHASA XapaKTepuctuka 5A30BbI  NOTOK

NPoOAYKLUKUNK ona JvactHou OXXU eauHuLa NpoayKUUK
JlTamno4ka OcBelweHue, TEennoBbl- ObecnevyeHne OCBelle- 300 nk, 50000 4, cos- 100 NnK npn  cpoke 15 namn  OHEBHOrO
aeneHne n . Aa. HUA (TONBKO HapyXHble | NnageHne co  cnektpom | cnyxbel 10000 4 ceeTta Ha 100 nk co cpo-

namneol) OHEBHOIO CBeTa npu koM cnyx6sl 10000 4
5600 °K

byTbinka CopepxaHne Hanutka, [lpegoxpaHeHne  Ha- 50000 n HamuTKa, KO- Pa30Bble BYTHINKN BME- 100000 pa3oBblX bOy-

obneryeHmne obpalleHns,
YacTb Buaa NpoaykKuum um

T. A.

MNTKa

TOpble COXPaHATCH B
NPOMEXYTKE MEeXay Mnpo-
LeccamMmm po3nvMBa M Mo-
TpebneHus

ctumocTtbld 0,5 n

ThIJ10K BMECTUMOCTbIO

0,5 n

PyYyHas CyLIKa

Cywka pyk, yganeHuve
baktepym n T. 4.

Ob6TnparHne pyk (doyHk-
UM TUTUEHLI, OCYyXaae-
Masi Kak HenpurogHasi)

1000 nmap cyxux pyk

OgHo bymaHoe noso-
TEHUEe ANs OQ4HOW PYKWU

2000 BymaxHbIX Mono-
TEHeL,

198¢G d 100

L00¢C
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20 M? byHKUMOHANBHOW eanHULbI NPU YCIOBWUUN, YTO PEXKUM UCNLITAHUSI aHanorm4yeH ToMy, KOTOpbIN TpebyeTcs
ana gaHHou yHKUMOHaNbHOW eguHULBI (C y4eTOM TUNa NOBEPXHOCTUM U YPOBHA Henpo3padHocTu). [locne
aToro doyHKUMOHaNbHas eanHULA MOXKET ObiTh BbipaXeHa B NoKasaTensax KoSindecTtsa NpoayKuum Ons Toro,

4yTOoObI OyHKLMOHaNbHasa eanHULLA 1 6a30BbIAN MOTOK CTanM UOeHTUYHbIMW. B Tabnunue 2 npuseaeH npumep dyHK-
LIMOHANbHbIX €4UHUL,, BbIpaXKeHHbIX B MOKa3aTeNnaX KosidecTea NpoayKLmi.

3.6 JononHuUTenbHbIEe NpUuMepbl
[Tpmepsl, NpUBEAEHHbIE B TAONMLE 3, UITMIOCTPUPYIOT METOA, Pa3paboTk PYHKLINMK, YHKLIMOHAMNBHBIX eauHnL
N Da30BbIX MOTOKOB.

4 lNMpumepbl pasnnyeHns PyYHKUMN CPaBHUTENMbHbLIX CUCTEM

4.1 CopepxaHue cTaHAapTa

B Tekcte TOCT P UCO 14041 ykasaHo cneaytoLlee.

B nyHkTe 5.3.2:

«ba3oBbI NOTOK UCMONL3YIOT ANd pacyeTa BXOAHbLIX U BbIXOAHbLIX MOTOKOB cUCTeMbI. CpaBHEHUA CUCTEM
NPOBOAAT Ha OCHOBE O4HOW U TOWU Xe PYHKLMN, KONUYeCTBEHHO oLeHUBaeMoW 0aHOU U TOW XKe PYHKLMOHaNLHOW
eanHULEN B BMAE MX DA30BbLIX MOTOKOB.

Ecnn gononHuTenbHble PyHKUAN NTHOOON N3 3TUX CUCTEM NPU CpaBHEHUN PYHKLWOHAMBHBLIX e AUHWULL HE YYU-
TbIBAOT, TAKMe AONYyLEHUA AOMKHbBI ObITh 3a40KYMeHTUPOBaHbIl. Hanpumep cuctembl A U B BbINOMHAKT PYHKL NN
X Ny, KoTopble npeactaBneHbl BelIbpaHHOW PyHKUNOHANLHON eanHULUEN, oaHaKo cucTeMa A BbINOMHAET Takke
pyHKUMIO Z, KoTopasd He npeacTaeneHa B pyHKUMOHaN6bHOU eanHule. CneayeTt AOKyMeHTarnbHO 3addUKCUpOoBaTh,
UTO PYHKUMSA Z UCKIToYEeHa U3 PYHKLUMOHaNbLHOW eanHULBI. Kak BapyaHT, CUCTeMbI, CBSI3aHHbIe C BbIMOJIHEHUEM
byHKUMN Z, MOTYT BbITb BKIOYEHbI B rpaHnLbl cucTeMbl B, UTobbl caenaTth cuctemel bonee cpaBHUMbIMA. B Taknx
cnyJvasx BblbpaHHbIe Npouecchl A0MKHbI ObITh 3340KYMEHTUPOBaHbLI M 0OOCHOBAHLIY .

4.2 O6Lee npeacraBrneHue

[Tpy cpaBHEHUU NPOAYKLMOHHBIX CACTEM 0CODOE BHUMaHWe cneayeT yaenaTb NOATBEPKAESHUIO TOro, YTO
CpaBHeHWe NPoBOAUTCA Ha OCHOBE OAHOW U TOW e pYyHKUMOHaNbHOWU eAUHULLI U 3KBUBANEHTHLIX YCINOBUN
MNPUHATUS pEeLLUEeHUS, TaKUX Kak pabovast XapaKrepucTuka, rpaHuLbl CUCTEeMBbI, Ka4eCTBO AaHHbIX, MeTOoAbl pacripe-
aeneHuns, npaBuna NPpUHATUS peLleHWA Nno oLeHKe BXOAHbIX U BbIXoAHbLIX AaHHbLIX. B HacTodlwemM pasaene npuBe-
OeHO ONMMcaHne HeKOTOPLIX BO3MOXKHBLIX NOAX0A0B ¢ UNtocTpaumnen B Buae npumepos. ObLime aTanbl, KoTopble

OOJKHbI ObITb BbINOMHEHLI B rnpouecce CpaBHUTEJIbHBIX nccnegoBaHun, YKa3dHbl Ha PUCYHKE 2.

NoeHTucukaumnst doyHkuma (4.3)

Beibop oyHKLKUN U onpegeneHne PyHKUMOHANEHOU eamnHuusl (4.4)

BbifgBeHNe xapakTepncTMK1 NPogyKUUn
N onpegeneHne STanoHHbIX NMOTOKOB

STalIOHHbIE MOTOKM
SKBUBAITEHTHbLI?

MoXxHO
CpaBHMBATbL

MOXHO HeT
caenaThb STanoHHble MOTOKU He moryT ObiTh
3KBUBANEHTHBLIMN? CPpaBHEHbI

KOPPEKTUPOBKa Pa3nuiui B XapakTepUcTUKax

PucyHok 2 — Obuwme sTtanbl B nNpouecce CpaBHUTENBbHbIX WUCCNEa0OBaHUN
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4.3 UgeHTndukauma n soidbop ¢yHKUUA

OnpegeneHve pyHKUMOHaNLHON egMHULEI B3aUMMOCBA3aHO ¢ Lieflbio UccnegoBaHuda. Ecnn uenbs — cpaBs-
HeHWe NPOAYKUUOHHLIX CUCTEM, TO 0Ccoboe BHUMaHWe crneayeT obpaTuTb Ha rapaHTUo TOro, UTO CpaBHEHWE
ABMAETCA AOCTOBEPHLIM, AONONMHUTENBbHBIE PYHKUWN BbIABNEHLI U ONMUCaHbI, a TakKKe y4TeHbl BCe (PYHKLUMN, KOTO-
pble UMeIoT OTHOLLEHWE K Llenn nccneaoBaHus.

lMpumep 1— B uccnedoeaHue meHeoxXmeHma omxodoe criedyem 8KIroYumb OONOJIHUMESIbHO (PYHKUUU,
C NMOMOUWBLHO KOMOPbLIX NOSMOPHO UCMONL3YIOM omxo0bl (M. e. (OYHKUUU, 6bINOJIHSIeEMble cucmemamu O0ns
CHabXXeHuUs1 NOBMOPHO UCMOIL3YyeMbIMU Mamepuasiamu unu 3Hepauel).

lTpumep 2 — B uccnedogaHue anekmpoobopydogarusi 6bImMo8O20 Ha3HavYeHusi credyem 6K/IHYuUmb
nomepu mernsa, nodagaemo20 8 30aHue, 8 kKomopom pabomaem OJdaHHOe obopydoeaHue, MaK KakK 3mo
gsiusiem Ha UHMeHCcU8HOCMb HeobxodumMo20 OMOMJIeHUSsT U/unu oXJs1a)>OeHusl.

[Tpy noBeaAeHNUN CpaBHUTESBHBLIX UCCIEA0BAHUNA BIOODP (PYHKLUMA CTAaHOBUTCH elle Dofiee BaXKHLIM, Yem
npu nccnenoBaHun 6e3 cpaBHeEHUSA. [POUNMIOCTPUPYEM 3TO Ha NpuMepe PYHKLNIA, NPUBEAEHHBLIX B Tabnuue 3:

- ANs1 OYTHINOK UCKNtoYeHe PYHKUMM BHELLHEro Buaa ynakoBKA MOXET NPUBECTU K MPOCTOMY CpaBHe-
HUIO YMAaKOBOK, KOTOpPblE C TEXHUYECKOM CTOPOHLI NoaoOHbl (T. e. cogepXaT OQUHAKOBOE KOSIMYECTBO HanuTKa),
HO KOTOpbIe U3roTOBUTENMN UM NOTPebUTenn He nNpusHaoT aHanormyYHbIMA;

- ANA CUCTEM, NpeaHa3HaYeHHbIX ANsl CYLLUKA PYK, UCKNtoYeHWe TMrneHn4eckon pyHKUMKM dyaeT Henpuem-
nemMbIM, HAaNPUMep B NULLEBON NPOMBILLNEHHOCTN, rAe CNOoCcOBHOCTL NOMOTEHEL, ANS PYK YAaNATb DaKTepun cym-
TaloT NMPEUMYLLIECTBOM, HE NO3BOMSAIOLLMM CPpaBHMUBATL UX C ODLIMHLIMW 3NEKTPUYECKUMUN CUCTEMaMUM ONS CYLLUKA.

4.4 3KBUBaNeHTHOCTbL 0a30BLIX NMOTOKOB

PyHKLUMOHaNLHAas egnHMLIA B TPUMeEpPE ¢ Kpackon (CM. pazaen 3) npeacrtasnsetr cobon «okpacky 20 M
MOBEPXHOCTU CTEHLI Kpackon TUna A, obnagatoen ypoBHeM HENpo3pavHoCcTn 98 % 1 AONTOBEYHOCTLIO 5 NeT».
JTa pyHKUMOHaNbHas eguHMLLA MOXKET ObITb npeactaBneHa HEeCKONTbKAMU pasHbiMU 6a30BbIMU PYHKLIMSIMIA:

- 2,3 N Kpackn A;

- 1,9 n Kpackn B;

-1, 7 nkpackn C U T A.

DTN Baz0BbIE MOTOKU OO0SMKHLI ObITh OnpeaeneHsl rno pesynsratamMm UCMbITaHUs B CTaHOAPTHbLIX YCIOBUSIX,
KacatoLUXCcsl, HanpumMep, Tkna NoBepPXHOCTU U YPOBHSA HEMNPO3PAaYHOCTU (NOKPbIBatoLWEW COCODHOCTM) KpacKu.

CTaHOapTHbIA PEXUM UCMLITAHUA U MEeTOoAbl U3MEePEHN OOMKHBI COOTBETCTBOBATL NPeayCMOTPEHHOMY

CPaBHEHNIO. Ha NMpUMEpPE CYLLUKA PYK (CIVI. T86J'II/ILI,y 3) BARO, HTO HEAONYCTUMO UCMNOJIb30OBATb CTaHOAPTN30-
BAHHOE UCMbITAHWE Ha OCHOBE TaKUX TeXHUYECKUX CBOWUCTB 6ymar|/|, KdK MaCCd, MHTEHCHUBHOCTb BITATbIBAHIA

N npegen npoYHOCTU Ha paspblB, ECNIM AEUCTBUTESNbHAs Macca UCNONbL30BAHHON ByMar 3aBUCUT OT KOHCTPYK-
LN pazgaTtodHoro yctpouctea. bonee noaxoasilien mMepou B 3TOM cnydvae byayTt AaHHble, cobpaHHbIe NyTeEM
B3BELLUMBaHWUA bymMmarv B Ha4yane 1 B KOHLEe nepuroaa, B TEHEHNE KOTOPOro C MOMOLLbIO 3JTIEKTPOHHBLIX CUCTEM HaD-
noaeHNs Ansg MOKLUX pakoBUH ONpeaensTCcsl KONMMUYECTBO BbICYLLUEHHbLIX pyK. TakumM obpa3oM, TEXHUYECKUE
TPebOBaHUA K 3NEeKTPUYECKOW CyLUKe ANs pyK, Hanpumvep obbem BO3dyXa W ero temnepartypa, MoryT ObiTh
HEYMECTHLIMU B Ka4eCTBE OCHOBLI AN onpeaeneHns ee 6a3oBo YyHKUWW, ecnn pakTudeckoe BpemMs padoThl
3TOro YCTPOUCTBA 3adPMKCUPOBAHO C MOMOLLbIO, HANPUMEpP, BCTPOEHHOro Tanmepa. [ostoMmy ans uccnegoBaHus
HeobxoanMo onpeaennTb TONLKO paboyee BpeMSA N aNeKTPUYECKYo MOLLHOCTE 060pya0BaHUS.

B npumepe ¢ namnoyvkon (cMm. Tabnuuy 3) doyHkumoHanbHaa egnHuua «300 nk B TedeHmne 50000 u»
MOXeT ObITb obecneveHa crneayrowmm obpasom:

- NSATUKPATHLIM Ucnonb3oBaHnemMm Tpex namnouvek rno 100 nk co cpokom cny:koesl 10000 v kaxkgast Unu

- AECATUKPaTHLIM UCMONb3oBaHMEM ABYX namMnoydek no 150 nk co cpokoM cnyxobl 5000 4 kaxkaas.

McxoaHble yenoBua cpaBHeHUA Tpex namnodek no 100 nk c apyma namnodkamum no 150 Nk cneayrowine:

- CBETOBOW CMNEKTp namnoYek AByX TUNOB ABNAETCS CPaBHUMBLIM (UMW pasHULA ABNSIETCS NPUeMIEMON
ONs Nonb3oBaTens);

- TP UNKX ABE NaMMOYKA COOTBETCTBEHHO MOTYT ObITb pacnoNioXeHbl TakMM obpas3omMm, UTO pacnpeaene-
HVe cBeTa ABNSETCS OAUHAKOBLIM (UM pasHUL,A ABMSAETCS NPUeMIeMON AN Nonb3oBaTens);

- CBOMCTBA NaTPOHOB U ApPYrMe CBOUCTBA BIIUSIKOT HA paboTOCNOCODHOCTL (B 3TOM cinyvyae X Heobxoanmo
BKITIOYUTL B NPOLECC CpaBHEHUSA).

[1Be namMnoyky cymMTaroTCsl CPpaBHUMbIMW, HECMOTPSI HA pasfUYHbIe CPOKU UX CNYyXObl. ITO pasnuyume
YYUTBLIBAKOT NPU BbIYUCNEHUN BazoBoro notoka. OgHako Ans npoayKLnMnM AoNroOBPEMEHHOT0 UCNOSb30BaHUA, Ha-
NpUMep XoNoannbHUKOB co cpokoM akcnnyaTtaumm 10 nnn 20 net, TEXHONOrMYECKUN Nporpecc MoXeT ObITb rakTo-
POM, KOTOPbLIN HENBL3S UTHOPUPOBaTh. Moaenb XonoaunbHUKa co CPoKoM akcnnyaTtaunn 20 neTt Henb3sd NpPoCcTo
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CpaBHUTL C ABYMS APYrMMU MOAeNsAMUN XONoAWUNbHUKOB, paccunTaHHbIX Ha 10 neT skennyataunn, ogHa 13 KOTOo-
pbiX OyaeT BeinyweHa Yepes 10 net. XonoaunbHUKK, KOTopble byayT BeinyckaTtbed Yepes 10 net, HeCOMHEHHO
oyayT 6onee aHeproaddPekTUBHLIMU (T. €. OyayT MEeHbLLE pacxoaoBaTh SHEPrUK B pacdeTe Ha PYyHKUMOHANBHYHO
eaAuHNLY) Mo cpaBHEHUIo C coBpeMeHHbIMWU. B nepBoM criyvyae aHepretTudeckast 3odpeKTMBHOCTL onpeaensieTcs
o pekTUBHOCTLIO COBpEeMeHHOro xonoguneHuka B TedeHue 10 neT n adpdpeKTUBHOCTLIO BbINYLLEHHOW Yepes
10 neT Moaenn, KoTopasi MOXET ObITb YCTaHOBMNEHA NyTEM MNPOrHO3UPOBAHUA TEHAEHLMN CHUXKEHUSI SHEPrO-
3PP EKTUBHOCTU, B TO BPEMSA KaK 3HepreTudeckas spdpekTMBHOCTL ANA BapUaHTa XoNnoAunbHUKA CO CROKOM CITyK-
obl 20 neT aBnsieTcd PUKCUPOBaAHHON.

100000 pas3oBbiX OYTLINOK BMeCcTUMOCThLO 0,5 N (CM. Tabnuuy 3) MOryT € TEXHUYECKON TOYKN 3pEHNS
BbINOMHATL OAHY U TY Xe yHKUUI0 coxpaHeHnsa 50000 n HanuTKa. 3Ty 3agady MOXHO Oblno Obl pellnTs € No-
mMollblo 12500 dyThinok smectumocTbio 0,4 n ¢ koadpdpnuuneHToM NOBTOPHOro mcrnonsaosaHus 90 %. OgHako
B HEKOTOPbIX CUTYaLMsIX noTpebutenb He Bcerga Aenaet pasnuuue mexay OyToblnkamy pas3HoM BMECTUMOCTU
NN maccel. Ecnn notpedbutens cunTaeT 3T BYThINKXN paBHO3HaYHbLIMKU, TO obLIee noTpebneHne HanuTka byaer
YMeHbLIATLCS NPU BBOAES MHOMOKPATHO UCMOMb3yeMblX OyThiNoK. B 3TOM cnyvyae ynakoBKy HENb3A paccMaTpu-
BaTb OTAENbHO OT ee coaepXaHUs. ITO NOKa3aHO Ha NpUMepe CTpernkou «HeT», HanpaBNeHHOW BNpaBo Ha pU-
cyHKe 2. [1pn HeobxoanmMocTn LUenb nccneaoBaHust MOXKHO onpeaennuTb NOBTOPHO, AOMYCKasi COBMECTHOE CpaB-
HEeHWe HannUTKa 1 ynakoBKWU C yY4ETOM U3MEHEHWIN B NOTPEONEHUN.

Opyron npumep HeconocTaBUMbIX PYHKLIMKU (CTpenka «HeT», HanpaBneHHasa BNpaBo Ha pUCYHKe 2) KacaeT-
CS1 ABYX XONOAWUITbHUKOB, U3 KOTOPbLIX OAWH OCHAaLLUEH, a BTOPOW He OCHalleH KamMepon DbICTPOW 3aMOPO3KN.
Ecnn ycnoBune BbICTPOW 3aMOPO3KU NOTPEdUTENL CUUTAET BaXKHOU PYHKLUMEW, TO ABA AaHHbLIX XONoAWUNbHUKA
ABMSIOTCS HECOMOCTaBUMbIMU 1 HE NoAnexaTr CPpaBHEHUIO NMYyTEM KaKoro-rinbo BbIMUCIEHUSA UMW pacLUMpPEHUs
cCUCTeMBbI. To Xe caMoe OTHOCUTCH K npuMepam, npueeaeHHsIM B 4.3.

B HekoTopbIX MHOTOYHKUMOHANBHBLIX CUCTEMaX (CM. Tabnuuy 2), dyHKUMK MOTYT BbITh pasaeneHsl 1 obec-
ne4vymBaTbCHA HECKONBbKUMU CUCTEMAMM:

- CUCTEeMbI OTNPaBKN MakKynaTypbl Ha CKUraHne 1 Npou3BoAcTBa MyNbhbl M3 HOBOMO APEBECHOIO BOJIOK-
Ha MOTyT BMECTe NpeacTaBnsTb CODON Takyto Xe PYHKLMOHANbHYIC eANHULLY, KaK U cucTeMa nepepaboTkM MaKy-
naTypsl;

- OTAEerNbHbIE 3HEeProbNoKN U pauoHHbIE TEMMNOLUEHTPan, COOTBETCTBEHHO BblpabaTbIBaOLLME TOSMbKO 3M1EKT-
PUYECKYHO SHEPTUKO UM TOMBLKO TEMMNO, MOTYT NPeAcTaBnsATbL COOOW TaKyHo Xe YHKLNOHANBHYIO eAuHULLY, Kak K
COBMeCTHad Npou3BOACTBEHHAsA YCTaHOBKA.

OaHako HekoTopble YHKLIMU MOTYT ObIThb TaK TECHO CBSI3aHbI MeXXay coboW, UTO UX pa3aenuTb HEBO3MOXHO.
Hanpumep, BblgeneHue namnoYykon Tenna Henb3qa oTAeNNTh OT ee OCHOBHOW (PYHKLIUW.

B apyrnx cutyauuax pasgeneHne AByx cBsizaHHbIX MexXay cobor pyHKLNA MOXKET ObITb TEXHUYECKN BO3-
MOXXHO, HO U3-3a APYIrMX acnekToB ABe pasgeneHHble PyHKUMU He MOryT ObiTb CpaBHUMbI ¢ 0ObeANHEHHBIMU
pyHKUMSAMN. [TprMepoM aBNAETCH KOMDUHaLMA XonoAunbHUKa U MOPO3UINbHOW KaMepbl, KOTOPpbIE MOTYT UM He
MOTYT ObIiTb CpaBHUMbI C MOPO3UITBHUKOM N XONOAUMbHUKOM, U3rOTOBMNEHHBIMW pa3aensHo, B 3aBUCUMOCTA OT
BbIDOpa NoTpedbuTens (0TAeIbHO YCTAHOBMEHHbLIE MOPO3UIIbHAA KaMepa 1 XonoaunsHUK byayT 3aHMMaTh 0onbLLUE
MecTa, YeM UX KOMOUHUPOBaHHAA BEPCUA C OQNHAKOBOW BMECTUAMOCTLIO).

B OONbLUMHCTBE nepeyvncneHHbIX Bbille NPUMEPOB 3KBMUBANEHTHOCTL ABYX NPOAYKLNNA YCTAaHABIMBAETCS
Ha OCHOBaHWUW ee NPUEeMNeMOCTU ANd nonb3oBaTtend. Ha Bonpoc, cuuTaroTcs Nv ABe npoaykunm cpaBHAMBIMUA
NN HET, MOXKET BIUATL LieHa anbTepHATUBHBLIX peLleHA UNin JoNoNHUTeNbHad UHpOpMaLUUs, COnpoBoXaatoLLlas
NPoAYyKLUWIO, Hanpumep nHgpopmaLms 00 3KONOrM4YeCcKon XxapakTepucTuKe.

Takmum obpasom, ¢ uenbio paspaboTki HOBOW NPOAYKUMA UM CTPATErNMYECKOro MEeHeQKMEHTa Lienecoob-
pa3HO cpaBHMBATL ABe NPOoAYKLWK, KOTOPble Ha NepBbl B3rNg4 He ABNAOTCA SKBUBANEHTHLIMU, HO NPeanofoxXu-
TEeNbHO MOTYT ObITb 3KBUBaANEHTHLIMWU NPU OCODBLIX LIEHOBLIX YCMOBUSIX U B Cllyvae nNpeaocTaBneHns ocoboun UH-
doopmaL .

4.5 KoppekTupoBka pasnuinu xapakrepucTuk

B Tex cnyvasix, korga 6a3oBble NOTOKU SABMSAIOTCA HEMOCPEACTBEHHO SKBUBANEHTHLIMU (CM. MPUMEP C Kpac-
KOW, npuBeaeHHbIN B 4.4), HET HEOOXOAUMOCTU B NPOBEAEHNN KAKOU-NTMOO KOPPEKTUPOBKM.

B Apyrux cnyyasax npoBeaeHUe KoppeKTUpoBKN Heobxoanumo. MeToa KOppekTUPOBKUA A0MKEH COOTBETCTBO-
BaTb NMpUHUMNAM pacnpeaeneHnst COBMeCTHOW NpoayKUMn, T. €. npednoyTUTeNbHbLIM BapuaHTOM SIBNAETCA MOON-
hrKauuna rpaHnL, CUCTEMbI, YTODBI U30eXKaTh pasnu4nst XapakTepuUcTUK. B HEKOTOPLIX criyvasXx, korga Mmoanduka-
LUUA ABNSAETCA HEBO3MOXHOW UM HEBLIMOHUMOW, MOXHO MPUMEHATL MeToA pacnpegeneHnsd. B aToMm pasaene
npuBeaeHbl NpUMephbl BblleyKa3aHHbIX MeTOA0B.

8
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B npumepe ¢ namnoykon (4.4) MOXKET NoTpeboBaTLCH KOPPEKTUPOBKA OQHON U3 CUCTEM, NOANEXKALLUX CpaB-
HEHWIO, MyTEM pacLUMPeHNA CUCTEMBbI 3a CHET YCTaHOBKM NTaMnoyek ¢ Apyrum TUNoMm naTtpoHa. Apyrum npumepom
pacLUUPEeHNsa TaKoU CUCTEMbI UMK NMepecMoTpa nccnegyemoix yHKUMA ABNAETCS npumMmep ¢ byTeinkamiu (4.4),
Korga npuv cpaBHEHUU PYHKLIMA NOTPeDbOBaNoch BKIMOYEHUE B PACCMOTPEHUE TakkKe N HanuTKa.

CpaBHeHUe XOnoannbHUKOB MOXET ObITb NPOBEAEHO HA OCHOBE UX BMECTUMOCTU (BHYTPEHHEro cobema)
n/nnu BHewHero oobema. OCHOBHAadA PYHKLWUA TECHO CBSI3aHAa C BMECTUMOCTBLHO, HO U BHELUHWK pazMep MOXET
ObITb onpeaenstoLlen yHKLMEN, eCnin XOoNoAUNbHUK npeanofiaraeTca ycTaHaBNMBaTh B KOHKPETHON KyxHe. Ecnn
TpebyeTcs, UTOObLI BHELLHWE pa3Mepbl ObINK paBHLIMW, TO BMECTUMOCTb MOXET ObITb APYron BCNeACTBUE pa3HOW
TONLWNHBI U30NALMN. DTO MOXET ObITb UCNPAaBMEHO TOMbKO 3a CHET PA3NUYHOMC OTHOLLEHWS K 3TOMY NOMb30BaTENS
(Hanpumep, bornee YacTble NOKYMKW, XpaHEeHWEe HEKOTOPbLIX NPOAYKTOB BHE XONOAWUSIbHWKA, YCTAaHOBKA BTOPOro
XonoaunbHUKa B Apyrom mecTte aoma). Kaxkaoe 13 ykaszaHHbIX OTHOLLIEeHU Nonb3oBaTens NpUBoanT K USMeHeHUIo
Pa3HbIX NPOLECCOB, KOTOPbIE ACITKHbI ObITh BKNHOYEHbI B UccnegosaHue. [Npn HeobxoaMmocTn 0gUMHaKkoBOW BMe-
CTUMOCTU U3MEHEHWNE TONLLMHBLI U30NSLNNA MOXET NOTPEOOBaTL KOPPEKTUPOBKN (PUINUECKOTO OKPYKEHUSA XOMO-
OWNbHUKa (MCNonb3oBaHWE ApYron KyxoHHON mebenn). Ecnu TpebyeTcs, YTobbl BHYTPEHHUA U BHELLIHAA 0OBbEMBI
Obl paBHbLIMW, TO CTAHOBUTCH HEBO3MOXKHOW IH0Das KOpPeKTUPOBKAa, KOTOpas MOXeT NoTpeboBaTh MU3SMEHEHMe
TONWMHBI U30MALMKA. DTO NOKa3bIBAET, YTO BbIOOP TpebyeMblX dYHKLMKA Takke onpeaenser BO3MOXHbIE arnbTep-
HaTWUBbI, KOTOPbIE MOTMYT ObITh BKIHOYEHBLI B UCCeaoBaHUe.

KoppeKTUpoBKa paclUMpPeHNS CUCTEMBI, KaK NOKa3aHo Ha npuMepax Bbllle, He Bcerga Bo3MOXHa. Ecnn
paccMaTpUBaETCH TONbKO PYHKLMSA 3aMOPO3KUA UM OXNaxkAeHUsT ANst KOMOUHaLUMA XonoaunbHUKa 1 MOPO3UNb-
HOW KaMepbl (Hanpumep, Ansa BKIHOYEHUS B XKU3HEHHbIN LMK NALLEBLIX NPOAYKTOB, KOTOPbIe XPaHATCH, HO He
NoaBepratoTCsl 3aMOPO3Ke), TO HE paccMaTpUBaeTCH Nobasi KOPPEKTUPOBKA Cpedbl OKPY)KEHUNA, KOTOpasd MOXET
BHOCUTL Nonpaeky Ha adpdpekT KoMmbuHauum asyx dyHKUMA. ChnegoBaTenbHO, BXOAb! U BbIXOAbl KOMOUHALIMK XO-
nogunbHUKa N MOPO3UNbHOW KaMepbl ACIMKHbI ObITh pacnpeaeneHsl Mexay ABYyMS PYHKUUAMKW. STO MOXKET ObITb
cAenaHo Ha OCHOBE BKIMHOYEHUA TPpeboBaHUA K yaAernbHbIM 3HEPTUSIM ABYX KaMep, KOTopble WU3BECTHbI Hapsaay C
obbemMmaMun 1 perynmpyemon tTemnepaTypon 1 BelYUCIAOTCA creayioLlmm odbpasom

vmp = vc (tr o tc)/(tr _ 5):

rae V, — obbemM kamepbl;
f. — KOMHaTHaa TemMnepartypa;
t. — TemMnepaTtypa B kamepe npu ncxogHon temnepartype 5 °C.

[1pn aHann3e xonoAunbHUKa ¢ MOPO3UNbLHOW KaMepoWu Kak oTaeNlbHOW NpoayKuunv cpaBHeHMe ABYX XOIOo-
OUNbHUKOB-MOPO3UNBHUKOB C pasHbIMA BMECTUMOCTAMU OYyOET, B KOHEYHOM CYeTe, 3aBUCETb OT npeanovTe-
HUAA nokynatend. B aToM cnydyae HegoCTaTOYHO YYUTLIBATE KOPPEKTUPOBKY pasMina TeXHUYEeCKNX Ko PpULIK-
EHTOB (HanpumMep, 06 LEMOB C perynmpyemMon TemnepaTypomn).

5 NMpumepbl onpeneneHnsa BXOAOB U BbIXOAOB TUMOBLIX MPOLUECCOB U rpaHuUL
CUCTEMbI

5.1 CopepxarHue NOCT P NCO 14041

B nyHkTe 5.3.5:

«Nna matepranbHbIX BXOAHbLIX MOTOKOB aHaNMU3 Ha4YMHaKoT ¢ BblDopa UccneayemMblX BXOAHbLIX MOTOKOB. Ta-
KOW BbIOOP OCHOBaH Ha NAEHTUAUKALIMK BXOAHbIX MOTOKOB, CBSI3AaHHbLIX C KaXaAbIM U3 MoAenmpyeMbliX e AUHUYHbIX
MPoLEeCCcoB. 3Ta NOMNbITKA MOXET ObITb NpeanpuHATa Ha OCHOBE CODPaHHbLIX AAHHBIX O KOHKPETHOW NPon3BOoa-
CTBEHHOW NnnoLwjaake Unm Ha ocHoBe AaHHbIX U3 ONyOnNMKOBaHHbLIX UICTOMHUKOB. Llenb cocTonT B uaeHTUdmnKaLUmn
Hanbonee BaXXHbIX BXOAHbLIX MOTOKOB, CBA3AHHbLIX C KaXXAbIM e AUHUYHBIM NPOLLECCOM.

U TOOLI NPUHATL peLleHne O TOM, Kake BXOAHbIe NOTOKM UccneaosaTth, B npakTtuke OXKL ncnonbaytoT cne-
ayroLime Kputepuun, cpean KoTopbIX:

a) Macca;

0) aHeprus;

B) aKonorn4yeckas 3Ha4MmMoCTb.

[Tpn BbINONHEHUN HAYaNBEHON NOEHTUUKALUN BXOOHBLIX MOTOKOB TOJMIbKO HA OCHOBE MAaCChl MOXET OKa3aTb-
CS1, UTO MPU 3TOM yNyLIEHbl APYrie BaXKHble BXOAHbIE MOTOKU. [103TOMY SHEPruto U 3KoNormyeckyo 3Ha4YMMOCTb
MOTOKOB TaKXe cneayeT UCMNOJSIb30BaTh B KAYECTBE KPUTEPUEB B 3TOM NPOLIECCE;

a) Macca — Npu NPUHATUN peLleHnst 00 UCNONB3OBaHUN MACChl B KAYECTBE KpUTepust TpebyeTcsl BKIMHOUNTL
B UCCNeaoBaHMe BCe BXOAHbLIE NOTOKWU, 40N KOTOPbLIX BO BXOAHOM NMOTOKE Macchl Moaenupyemoun NnpoayKuMoH-
HOW CUCTEMbI HE NpeBLILLIAaeT onpeaefieHHOro NPoLLeHTa;
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6) SHEPTUNA — NMPU TIPUHATNIA PpELLUEHNA 0b ee NCNoNbL30BaHUU B KAYeCcTBe KPUTEPINA TDEGYETCFI BKJIOHATb B
NnecenegoBaHMe BCE BXOAHLbIE SHEPIETUHECKAE NOTOKA, A0J1H KOTOPbBIX BO BXOAHOM SHEPIETUHECKOM INOTOKE MNMPOo-
ﬂ,yI{LI,I/IOHHOIz CUCTEMBI HE MNMpeBblWaET ONnpeaesieHHoro rnpoueHTa,

B) SKOJNNOIN'M4YEeCKaA 3HaHYMMOCTb — NMPU NMpUHATUIA peLlEeHNHA O ee UCTMNOJ1b30OBaAHNIN B KQaHECTBE KDUTEPUA TPE-
GYETCFI BKIMTKOYHATE B UCCI1EA0BaHNE BXOAHBIE MNOTOKA, KOTOPbIE BHOCAT OONONMHUTENBHbLIN OI'IpELI,EJ'IEHHI::Iﬁ NPOUEHT
B KONMMMYECTBO KaXKOoW KOHKpETHOﬁ Kateropmni daHHbIX I'IpOﬂ,yKLI,I/IOHHOH CACTEMBI.

Bce BbibpaHHble BXoAHbIE MOTOKU, NAeHTUULMPOBaHHbIE NogobHbIM 0bpa3om, crneayeT MoaennmpoBaTh Kak
3neMeHTapHbIe MOTOKMY.

5.2 O0Lee npeacTaBreHUue

Llenbto OXKL anseTca oTbop kateropnini MHAMBUAYanNbHbIX OaHHBIX, KOTOPbIA MOXET BKIIoYaTh B cebH
BCECTOPOHHWN NepeYveHb BXOAO0B 1 BbIXOA0B UITU MOXKET ObITb cneumdprnyeckum B OTHOLLIEHWU YaCTHBIX BOMPOCOB,
KOTOpble paccMaTpPUBaOTCA B NMpoLiecce UccnegoBaHus.

KaTeropum gaHHbIX cMcTeMbl A0MKHbI ObITh YKa3aHbl B onpeaeneHim Lenn nobnactm nccneaoBaHns. SHep-
reTu4eckme noTokn obblMHO BKNHOYAOT B aHaSIM3 XXN3HEHHOTO LMKNa, TaK Kak AaHHas MHdopMaLus YacTo Nerko
JOCTYMHa, a caMy NOTOKN 3HEPrim MoryT oKasblBaTb 3HAYNTENbHOE BINAHWE Ha UCTIONb3oBaHME NMPUPOaHbIX pe-
CYpPCOB W yaaneHue (copocsl, BbIOpOCH!).

PelleHus, kacaroLmecs MaTepPUallbHbIX NMOTOKOB, KOTOPbLIE BKJTHOYAOT B obnacTtb NCCNeaoBaHIAA O>KL|,, BITAAIOT
Ha PeE3yJibldaTlbl O)KLI BakHbIM yCI1oBHNEM ABJ1AETCA BKITHOHEHNE B NCCI1EA0BAHNE BCEX 3HAHYMMbIX NOTOKOB MdTe-
PaJ10B, KOTOPbIE MOTI'YT BITMATE Ha MHTEPNPETALNIO PE3YIIbTAaTOB NCCJI1E0BaHNA.

HDOLI,ECC Bbl60pa MaTEPHNAJIbHbIX BXOAO0B, BbIXOAOB U I'PaHNU, CUCTEMBbBI NPeacTaBI1€EH Ha PUCYHKE 3.

OnpegeneHne TUNOBbIX MPOLECCOB CUCTEMBI
BbIMTyCKa NPoayKumm u ux rpaxuy (5.3)

HadaneHbIn CO0p AaHHbIX AN KKO0ro TMnosoro rnpouecca (5.4)

Ha4yarnbHas oueHka NoTokoB MmaTtepuana un aseprum (5.5)

[TpnuMeHeHune npasun 4nda npuHATUS pelleHnia (5.6)

YCTaHOBNEHHbIe BXOAbI/BbIXOObl U rpaHuLbl cUcTeMsbI (5.7)

PncyHok 3 — Obuwiee npeactaBneHne YyCTaHOBIMEHHbIX BXOAOB,
BbIXOQOB W IPaHnL CUCTEMBbI

5.3 OnpepgeneHue TUNOBbLIX NpoLECcCcOB NPOAYKLMOHHOW CUCTEMbI U UX FPaHnL

XpaHeHune nHpopmaumm 060 Bcex TUNOBLIX NMpoLeccax, KoTopble COCTaBNANT NPOAYKLUUOHHYIO CUCTEMY,
HeobxogmMmo ana obecrne4vyeHnst NOCTaBOK MPOAYKLUAN U Lenovek NMPpUMEHEeHWN, COrnacyroLLUXCA C Lenbilo U
obnacTbio nccnegoBaHUA. TUNOBOM NPOLECC C ero cBA3aHHbIMUA BXO4aMU U BbIXo4aMu NpeacTaBneH Ha PUCYH-
ke 4. MNMprumepomMm TUMOBOro npoLecca MoXeT ObITb «NiaBka antoMUHUAY, ABMASAIOLAACA YacTblo NMPoayKLMOH-
HOW c1UCTeMbI. TOT TUMOBOW NMpoLecc npeobpasyeT BXOAbl Cbipbs UM MPOMEXKYTOYHOrO Matepuana (OuYMLLIEH-
HOro oKcuaa antoMUHNA), CBA3aHHbIE C BCMOMOraTeslbHbIM MaTepuanioM, 3Heprmen 1 Bbibpocammn B OKpY»Kato-

LLIVIO CPpENY, B NPOMEXYTOYHYIHO NMPOAYKLUNIG, KOTOPAA 3aTEM 06p868Tb| BA€TCHA B Npeaceiiax npoaykKumMoH HOW CUCTE-
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Mbl. I'IpM TAKOM I'Ip606p83OBaHI/II/I MOTYT ObITh YCTaHOBJIEHbI ClieuialibHblE MNMPoUECChl, OCYLLUECTBITAROLLNE AdHHbIE
I'Ip806pa3OBaHI/IFI. Bnocneactsuy nogrotaBnBaoT CMMCOK MECT, OTKYAda OACJUKHBI NOCTYMaTb OTHEThI, MMEKLLE
OTHOLWEeHWe K LUEJTU U obnacTtin NCCJ1ea0BaHINA.

UTobbI YCTaHOBWUTb TpaHUBlI TUMOBOIO MPOoUECCa, crnejgyetr yCTaHOBUTb KOHTAKTbl C pa60q|/|M|/| MJ1oWan-
KaMW C YyHETOM 3aHATOCTNA, FIDELI,CTE{BJ'IFII-OLLI,EIZ MHTEPEC, OJ1A olpedelieHNA HaMMEHbLUNX yacTen NpoaAyKUNOH-
HOW CUCTEeMbI, AN KOTOPbIX MMEETCA AOCTYIHAA I/IHCbOpMaLI,I/IFI. Tak Kak cylecrtByeTt LHNPOKOE pa3H006pasl/|e
chieunalibHbIX NMPOLEeCCOB, KOTOPbIE OCYLLECTBJTIAOTCA HA OI'IDELI,EJ'IEHHOI:;I DEGO‘-IEIZ Jiowagake, 1o rpaHnubl TUMNO-
BOIO MNMpoLecCa yCTaHaBJ1IMBaoT NyT1eM CBEAEHNA K MUHUMYMY HEOGXOD,I/IMOCTI/I NPOBEACHUA MNMPouelyp pacllpe-
ACJIEHNA.

BeiOpocsl
B atTMocdepy

Bxoabl MpoMeXyTouHOoro

ChIPbS
MPOMEXXYTOYHbLIV
Bxonabl BCOMOraTENLHOMO TUMOBOMW MPOOYKT
Marepuana MPOUECC
NOMYTHLIA
[MPOOYKT

Bxogbl aHeprn

C6pockl B BoAy

Copockl OTxoabl Anst
Ha 3eMMN nepepaboTKu

PUCYHOK 4 — [lpumep TUMOBOro npouecca

,El,pyrof/’l NMPpUMepP ONMNCanHnA TUMNOBOTIO NPOLECCa NPpoN3BOACTBA INMYCTOTEJIOINO HENPO3PAHHOIO CTEK)1a C COOT-
BETCTBYHOLLULMMW BXOAaMIA N BbIXOOadMK MNMPpeactTaBJieH Ha PUCYHKE D.

OCKONKN CTEKITA mmii

Cblpbe1) —

Copa (Na,COj) —» CTEKIO

Hatpusa cynbgaT (Na,SO,) =
KanymuT —p | T[1pOM3BOACTBO

AMMUak (NHz) —= | nyctoTenoro
H NaOH) —p OTXO0Ob!I TPON3BOACTRE
artpusg rugpokeng (Na —p | MPO3PaYHOro CcTeKa MycTOTENoro crekna

CMa3oYHLle MaTepuarnbl —= | € MCNONb30BaHUEM
OxnaX)garLlas BOOA =i 55 % CTeKNAHHbIX

ONEKTPOSHEPTUR i OCKOJITKOB
OT ODLLEen CUCTEMBI
ckonaemoe TOTININBO =

— [lycTOTENOE
NMpo3pa4vHoe CTEKNO

—p- CTOMHBbIE BOAbI

—- XKUp 1 Macno;
cbpockl B BOAY

—» BLIOpOCHI B aTmoccbepyz)

[1M3EITEHOE MACTIO =i

1) Chipbe: 4ONOMUT, NOMNEBON LINAT, U3BECTHSIKOBBLIN MOPOLLOK, KBAPLIEBBIN NECOK.
2) Boibpockl B aTmocdepy: aMMuak, XmopvcTbili Bogopod, hTopuCTbI BOAOPOA,
YIMEKNUCIbIN ra3, yrapHbln ra3, CepHUCTbIN aHrMapua, okcug asorta, CBUHeL, Mblilb.

PucyHok 5 — [Npumep TMNOBOro npouecca Aans BbiNyCcka NPo3pa4vyHOro nycTtoTenoro
cTeKna

B ka4yecTBe cbipbs UCNOMNL3YIOT AONOMUT, NOMEBON LUNAT, N3BECTHAKOBBLIA MOPOLLIOK, KBApLEBbLIA MECOK.

B kauecTBe BbIOpoCOB B aTMocdepy paccMaTpuBaroT aMMUaK, XITOpUCTLIA Bogopod, dToOpUCThIM BOAOPOA,
YIMEeKUCNbIW ras, yrapHblil ras, CepHUCTbIM aHrmapua, okcna asoTa, CBUHEL, MNblb.

B Tabnuue 4 nprueaeHbl KONMYECTBEHHbIE XapakTepPUCTUKLA NOTOKOB NS NPOU3BOACTBA NPO3PayHOro nycro-
Teroro cTekna.
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Tabnwnya 4 — KonMyecTBEHHbIE XapaKTEPUCTUKU NOTOKOB ANsl NPOU3BOACTBA NPO3PavYHOro NnycTroTenoro crekna
Bxoa (Bbixon) Kateropna martepuana mfﬂ:;:ﬁﬂ KonuyecTso
Bxon
butoe cTekno. BTOPUYHOE CbIPbEe [Tpoaykumsa gpyrmx CUCTEM KI 601,30
HHonomut: cblpbe INEeMEHTAPHbIN MOTOK KI 72,50
[loneBOM wWNaTt. Cblpbe INeMeHTapHbIN MOTOK KI 31,10
[TopOWIOK W3BECTHAKOBLIN. CbIpbe SNeMeHTAPHbIN NOTOK KI 27,00
[lecok KBapueBbLIN. CbIpbe INEeMEHTAPHbIN NOTOK KI 253,10
Coga (Na,COj) [TpOMEXYTOUHBIM NMPOAYKT Kr 62,80
Hatpua cynedar (Na,SO,) [TpOMEXYTOYHBIN NPOAYKT Kr 3,20
Kanymur [TpOMEXYTOYHBIN NPOAYKT Kr 6,50
Ammnak (NHs;) [TpOMEXYTOUHBIM NPOAYKT Kr 0,30
Hatpusa rmgpokeng (NaOH 50 %) [TpOMEXYTOUYHBIN NPOAYKT Kr 21,40
CMasoyHble martepuansbl [TpOMEXYTOUYHbIN NPOAYKT KK 0,662
Oxnaxaawwasa Boaa INEeMEHTAPHbIN NOTOK E 1,70
JnekTpocHabxeHmne oT obwen cetu [TpOMEXYTOYHBIN NPOAYKT KBT - 4 291,00
Ou3envHoe macno (Npon3BoacTBO) [IpOMEXYTOUHBIN  NMPOAYKT K 0,14
Tonnueo (0bLWee cxuraHue) [TPpOMEXYTOUHBIN  NPOAYKT KI 152,4
Bbixoa
CTekno npospaqvHoe MnycroTesnoe [TpOMEXYTOUHBIN  MPOAYKT Kr 1000,00
CToYHble BOALI [TpOMEXYTOYHBIN  MPOAYKT M3 1,68
OTxoAdbl MpPoOM3BOACTBA CTEKNa [TpOMEXYTOYHBIN  MPOAYKT Kr 4,44
Ocobble 0TX04bl NPOU3BOACTBA CTEKNa [IpOMEXYTOUHBIN  NPOAYKT Kr 0,65
AMMmnak (Bblbpoc B armocdepy) ONeMeHTapHbI MOTOK r 0,72
XnopucTtein Bogopoa (Bblbpoc B aTtmocdepy) ONEeMEeHTapHbIK MOTOK r 53,3
dropucTeiv Bogopoa (BbIbpoc B atmocdepy) INEMEHTAPHbIN  NOTOK r 14,80
Yrnekucnoln ras INEMEHTAPHbIN  NOTOK Kr 521
YrapHbin ras JNeMeHTapHbIM  NOTOK r 27,80
CepHuUcTbl  aHrmgpua JNeMeHTapHbIM  NOTOK r 1292,00
Okcna asorta (BbIbpoc B aTtmocdepy) ONeMeHTapHbI MOTOK r 1158,80
CBuHely (BblOpoc B aTtmocdepy) ONEeMEeHTapHbIK MOTOK r 44,60
[lenb (BbIOpOC B aTtmocdepy) ONEeMEHTapHbIN  MOTOK r 589,60
XKup n macno (cbpoc B BOAY) INEMEHTAPHbIM  NOTOK r 42,00

5.4 HavyanbHbIN cb0Op AaHHbLIX ANA KaXXaoro TMNOBOro npouecca

[Tpn cbope aaHHbIX CrneayeT pPyKOBOACTBOBATLCA pe3ynbraTaMi nonucka AOCTYMHbIX UCXOAHbLIX AaHHbIX
Ons HebonbLINX y4acTKOB, rae, B KOHEYHOM cUeTe, npeanonaraeTcs cobupaTtb AaHHbIe.

PekomeHayeTca paspaboTaTth M pasociaTh NOCTaBLUMKAM NMPOoayKLMK BONPOCHI, KOTOPbLIE OHU, B CBOH OYe-
pedb, MOTYT CKOMMPOBaTbL U HAanNpaBUTb CBOMM MocTaBLWKMKaM. Ho ogHOM pacchINiKi BONPOCOB HEQOCTaTOYHO.
Haxke cambivt nogpoOdHLIN ONMPOCHBIN AOKYMEHT ¢ NpuMepamMn 1 06 bACHEHUSIMU HE rapaHTUPYET, UTO KaXKablA OT-
BEYaoLLIMA NOUMET BOMPOCHI 0ANHAKOBO. [103TOMY K OTBETaM crnieyeT OTHOCUTLCS C DONbLLIOU OCTOPOXKHOCTLIO.
TenedpoHHbIE NeperoBopbI A0 Y NOCe OTNPpaBKY BOMPOCOB MOXKET YBENUYUTL YACTIO OTKITUKOB U Ka4YeCTBO OTBETOB.
ana nonyyeHnsa BaxkHOM MHpopMaLLMM MOXET NoTpedboBaThbca NocelleHne KOMnaHun, YTobbl YOOCTOBEPUTLCH B

NPaBAJIBHOCTU NMPUCTTaHHBIX daHHBIX.

npl/l paﬁoTe C MHOCTPaHHBIMA KOMIMaHUAMA ocoboe BHUMaHue criegyert 06paTI/ITI:= Ha eJVHAUBI M3MEPEHNA U

COKPallEHWNA, KOTOPbIE MOTYT Ka3daTbCHA OHEBUAHBIMA Ha POOHOM A3bIKE

{KOMTITaH, HO MaJ10INOHATHBIMA T BBO-

AALIMMA B 386J'Iy>K,EI,EHI/Ie nogen, [OBOPALLUMX Ha APYINX A3blKaX. B AaHHbIX CIMyHadXx HE AONYyCKAETCH NCTOJIb30-

BadTb COKPalLEHNA U TIPUMEHATb EANHNLBI CUCTEMbBI UIBMEPEHINA CHW.

12



[OCTP 52867—2007

Obwasa nHdopmaLms, 3anpalumsaemMas Ans KaXXaoro TUNOBOro npouecca, MOXeT BKoYaTh B cebda crie-
OyroLme 3NeMeHThI:

- ba3oBY0 egUHULY (Hanpumep, AaHHble nofnyyYeHbl Ha 1 kr Mmacna). basoBas egMHMLa TUNOBOrO NpoLec-
ca MOXeT npeacTaBfsaATb cObON OANH UM HECKOSTbKO BXOAALLIMX UM BbIXOAALLIMX MaTEPUanoB UMW 3HepreTuyec-
KUX NOTOKoB. Ba3oBas eguHMLa MoXeT OblTb Takke onpedeneHHbIM NepuoaoM BpeMeHn (Hanpumep, «obbem
NPON3BOACTBA 33 roa»);

- coepKaHue JaHHbIX, B TOM YUChe:

1) HaYano 1 oKoHYaHWe TUMNOBOTIO NpPoLLecca;

2) Hann4re NHpopMaLMK O AONOIHNTENBHbBIX BELECTBaX, YNakoBKe, OUMCTKE, aAMUHUCTPUPOBaHWUN, Map-
KeTUHre, Hay4YHo-1uccneaoBaTeNbCKUX U KOHCTPYKTOPCKNX paboTax, nabopatopusix;

3) peAatenbHOCTL No obecnevyeHuc HopManbHOM paboTbl NepcoHana (oTonsieHne, ocBeLleHne, paboyas
odexja, TpaHCcnopT, CToNoBas, TyaneTHble KOMHAaTbI);

4) MaLUNHbI N TEXHUYEecKoe obCyKMBaHme.

CrnieayeT Takke yKkasaTb, NpeAcTaBfeHbl M AaHHbIe TOMbKO AN HOPMaribHOro pexxnma paboTbl UMK BKIHO-
4yatoT B cebs peXkM OCTaHOBKW/3amnycKka 1 MporHo3vpyemble U aBapuiHble CUTYaLNK;

- reorpadmdeckoe MecTonosIoXKeHue npeanpusaTmns:;
- NIPUMEHSAEMYHO TEXHOSIOTUIO/TEXHONOTMYECKNA YPOBEHB;

- eCN B paMKax TUMOBOro NpoLecca BblNyckaeTcs HECKONBKO BUAOR NPoayKL MK, TO HeobxoaMmo npeaoc-
TaBUTb AaHHble pacnpeaeneHns B3anMo4enCcTBUN B OKPYKatoLen cpeae, a npyu Hanudnn pacnpeaesnieHns yKa-
3aTb, KaK 3TO NMPOUCXOANT.

Cneaytowwasa nHdopmaLnm AomkHa ObiTb BKOYEHa B cneumdmnkaLmio 4N Kaykaoro eAMHUYHOro Bxoga Ui
BbIXO4A:

- Nepuoa, B TedeHUe KoToporo bbinn cobpaHbl AaHHbIe U NpeAcTaBnsloT MU 3TU AaHHble ycpeaHeHHoe
3HavyeHUe 3a BECb YKaszaHHbIN Nepuo UM TONbLKO 3a ero YacTb;

- Kak ObINTn cobpaHbl JaHHbBIE N HACKONBKO OHM ABNSIIOTCA NpeacTaBUTENbHBIMWU (Hanpumep, «1 obpasel, B
MECSILL», «HENpPEepPbIBHLIE U3MEPEHUS», «PACHYETHLIE JAaHHbLIE MO PErNCTPUPYEMOMY NOTPEDNEHUIO», KOLEHOYHLIEY ),
BKITHOUAA YNCTIO MBMEPUTENbHBIX YHACTKOB, MeTOdbl U3MEPEHNA N BbIMUCNEHUA (B TOM YMCne crnocod pacyeTa
cpedHero 3HayeHus), 3SHaYMMOCTb BOSMOXXHbIX MCKNHOYEHUN U AoNYLEHUN;

- aMunnuno, UM, OTYECTBO U MPUHAANEXKHOCTL NLA, OTBETCTBEHHOIO 3a cOOp AaHHLIX 1 AaTy cbopa;

- METO NPOBEPKA AOCTOBEPHOCTN.

Bxoabl 1 BbIXodbl cneayeTt NPUBOANTL, MO BO3MOXXHOCTU, C YKazaHUeM HeonpeaeneHHOCTU (NpeanoYTu-
TeNbHO C UCMONBb30CBAHNEM CTATUCTUYECKOW MHdopMaLMKN, HanpuMmep, cpegHekBagpaTu4eckom oLnbKn 1 TUna
pacnpegeneHnd, no KpanHen mepe, B Buae MHTepsana). Cnegyert ykasaTtb, OTKyda NocTynaeT BXoAALW MM NOTOK
(Hanpumep, «Bo4a N3 YacTHOIMO UCTOYHMKA BOAOCHADMKEHUS»), a TakKe KOHEYHbIA NMYHKT Ha3Ha4YeHUsl UCXO-
OSILLKMX NOTOKOB (Hanpumep, «cpeactea obpaboTKM CTOUHBLIX BoA» ). CneayeT obecnevnTs nerkoe NnoHUMaHue B
criydae, ecni noToK MocTynaeT U3 NpUpoaHoN cpeabl U Bo3BpallaeTcd B Hee (HanpuMep, «oUMLLEHHBIEe BOA-
Hble CTOKU CNBalOT B pyden»), B APYron TeXHUYeCcKUn npoLecc WM 13 Hero (Hanpumep, «uUn BbIBO3AT Ha
CENbCKOXO3ANCTBEHHbIE 3eMTN»). [1Ns HEKOTOPLIX MOTOKOB BaXKHO yKasaTb HE TONbLKO KONMMYECTBO, HO U KaYeCTBO
(HanNpuMmep, coaepXMMOoe CyXOM Macchl, KONMMYeCTBO Machna, 3arnac SHepruun).

[1pouecchl TpaHCNOPTUPOBKU NPeanovTUTENbLHO YKasbiBaTb KakK OTAernbHble TUMNOBLIE MpoLecchl. TpaHCc-
MOPTHAas cUCTEMAa MOXKET ObITh, HANPUMEpP, pa3aefieHa Ha crieayoLme YacTu:

1) puKCcnpoBaHHYO MHMpPACTPYKTYPY (AopOorvu, NMHUK, TpydbonpoBoAabl, NOPTbI, CTaHLUN),

2) NoABWXKHOE CpeaCcTBO NepeBO3KU (TPY30BON aBTOMODWUIb, CAMONET, KOHTENHeEP),

3) UICTOYHUK SHeprun (Au3enb, SNeKTPUYecCTBO).

[ns ka)kaoro BMaa nepeBo3oK MOryT ObITh YKasaHbl crneayrolmne 3HauYeHUs::

- TUM SHEPrun 1 BennymHa, 0OTHOCALLMECSH KaK K pacCTOAHUIO B KUWITOMETpPaX, Tak U XapaKTepUCTUKe TpaHC-
nopTa B BUAe NpouU3BeaeHNA Macchl Ha paccTosiHUE (KM-KM);

- 0OMeHHble NPOoLECChI B OKpYXKatoLLen cpefle, CBA3AHHbLIE Kak C PacCTOAHMEM, TaK U XapaKTepUCTUKOU
TpaHCnopTa;

- CpPEOHIoH0 Harpy3Kky B nNpoLueHTax, Bkovasa obpaTtHelM NyTb 0e3 rpysa, 1 KoppeKkTupyowme akTopsl,
NpUMeHseMble ONd Noe3aoK.

5.5 HavyanbHada oueHKa NOTOKOB MaTepuvana u aHepruu

Ha ocHoBe cobpaHHbIX UCXOAHBIX AaHHbIX HAYallbHYHO OLIEHKY MOTOKOB MaTtepuana h SHeprum npoBoasiT B
COOTBETCTBUN C MPUMEPOM CTEKNAHHBLIX OYTHINOK, NpUBeAESHHLIM B Tabnuuax S no.
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Tabnunua 5 — TBepable BewWeECTBa, UCMNOINb3yEMbIE B KAYECTBE BXOA0B ANl NMPOM3BOACTBA CTEKIMAHHLIX OYyThINOK U
NepeYnCrieHHblE B NMOPSAKE YMEHbLUEHUS COAEPXKaHUS
EanHuua Bcero 3a
MaTepuar SHaueHue msﬂepeﬁm pato4dun nepuon
Yronb (6ypbil M WwaxTHbIR) ! 53,1 Kr 53,1
Coipasi HedhTbV 43,7 KI 96,8
MNecok ™ 8,7 KF 105,5
ITom Benown Xectn n ctann ot gpyrux cuctem’ 7.3 KIr 112,8
N3BECTHSK M M3BECTb 6,9 KT 119.,7
butoe CTekrno oT Apyrmx cuctem?) 6,8 KIr 126.,5
MpypoaHbiii ras (6,22 m3)Y) 4,9 KT 131,4
wapokcug HaTpus 4.5 K 135,9
Nepero! 4,0 Kr 139,9
Xnopwg HaTpusiV 2.7 KF 142 .6
CepHas kucroTal 1.1 KT 143.7
Knen™ 0,7 Kr 144 4
Kaonvn! n cessyolwee BelwecTso? 0,6 KI —
Mblno?) 0,5 KT —
Cynbar HaTpus 0,06 KI —
[ nnoxnopwua 0,05 KI —
Macno Banvka 0,048 KIr —
Xrop 0,030 KI —
XropaTt HaTpuS 0,030 KI —
Boaopon 0,030 KI —
OnoBo 0,025 KIr —
Yronb aHTpauuT 0,020 KI —
[nokcna cepol 0,020 KI —
He 3agaHo 0,012 KIr —
[lepekunchb 0,005 KI —
Boaopoa 0,002 KI —
Okcug kobanbTa 0,002 KI —
MToro (HeT AaHHbIX MO neYaTtHoOW Kpacke u LuBeTam) 145,8 Kr —
Boaa 7000 I —
) Cm. npumep B 5.6.1.
2 CM. npumep B 5.6.3.

Tabnwuua 6 — [llpouecchl NOTPEONEHNNA SHEPrUM HA 3Tanax XU3HEHHOIO UMKNA CTEKMNAHHLIX OYTbINOK, pasgeneHHble
MEXAY HENOCPEACTBEHHbIM NOTPEbNneHNEM 3MEKTPUYECTBA, TEPMUYECKMMM N APYTMMWN MpoLEeccamMun, TPAHCNOPTOM U
NCXOAHbIM CblIpbEM

B npoueHTax

[lpouecc noTpebneHna sHeprum DNeKTPUYEcTBO Tenno TpaHcnopT MexogHoe
(npamMoe notpebnerHune) Chipbe
NobbMa M ouUCTKA Cblpbs 0,1 2.0 — —
lpon3BoaACTBO CTeEKNna 4.5 14 2 — —
lonockaHne 1 HanosriHeHue 64 .4 61,4 — —
Micnhonb3oBaHne (XpaHeHne B XONnoauibHUKAaX 15,9 — — —
noTpebutenen)
BoagpaT (ounctka crekna) 0,1 — — —
ObpalweHne ¢ oTxXodamu, BKIHOYAs CKUTAHUE — — — 2.9
Haknenkn (NOMHbIA XU3HEHHBIW LK) 4 4 8,8 — 60,6
KpbIlkn OyTbINOK {NOMNHBIW XXW3HEHHLI LMK ) 10,2 10,5 — 12,9
Tapa (NONMHbIN XU3HEHHLIW  LINKIT) 0,5 2.5 23,6
PacrnpegeneHme — — 791 —
TpaHcnopT, Kpome pacnpegeneHus — — 20,9 —
Bcero 100 % 100 % 100 % 100 %
Bcero B kBT-4 vnn MIXx /8 KBT-4 750 MIDx 743 MIDx 67 MIx
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5.6 NNpumeHeHMe pellalOLLMNX NpaBUI

Chneayowme npasuna Moryt ObiTb NPUMEHEHLI B nocnegoBaTtesisHOM NOpsiaKe.

5.6.1 OcHOBHbIe npaBuna Ans BKMNHOYeHUA Macchl

UacTo npuHMMaloT pelleHne o6 UCKYeHUN MaTepuana U3-3a ero maccel. B HaydyHoW nuTepaType B
OOCTYNHOW popMe U3NOoXKeHbl SMMUPUYECKUe NpaBunia, HanpuMep, UCKMoYeHne MmaTepuanoB, KOTopble BHOCAT
MeHblle 5 % [ONns MacCOBLIX BXOAOB TUMOBOMo npouecca, WA MaTepuanoB, KOTOpble BHOCAT MeHblle 1 %
obLen maccol Ha Bxoae onpeaeneHHon cuctembl. OQHaKo € TOYKU 3peHUst KadecTBa AdaHHbIX npegnodTe-
HWe cnegyeT OoTAaBaTb OCHOBHBLIM MpaBuUiam, KOTopble DasvpyoTCa Ha COBOKYMHOM BKMNade B UCCEOYEMYHO
CUCTEMY, a HEe Ha BKMNage Kakux-nnmbo oTaenbHbiXx matepuanos. OOHUM M3 OCHOBHbLIX NpaBUn  SIBNSIETCH
TpeboBaHMe BKMOYATbL BCe MaTepuanbl, KOTopble AatoT OOLMA COBOKYMHbLIA BKNag 6onblle YyCTaHOBNEHHOro
MPOLIEHTHOro 3Ha4YeHNUda OT BXOAOB BCEW MacChl B CUCTEMY BbINycKa MpoayKLUN.

lNpumep — Ona cucmembl 8binycka 6ymbiiok 8 mabnuue 4 onpedesieHO, YMO CYMMa 8KJ/THOYeHHbLIX
mamepuanoe dormkHa 6bimb 6onbuie 99 % obujeu maccoi, exodssujel e cucmemy. B coomeememaeauu ¢ 0aHHbIM
OCHOBHbLIM NpasusIoM 8 aHasnu3 bbinu K/IYeHbI Mamepuarnbi, O1s1 KoOmopbix npugsedeHbl cHocku. OcmarnbHbie
Mamepuarsbi, npugederHHbie 8 mabnuue 4, mo2ym 6bimb UCK/TOYEHbI U3 OasibHelilue20 aHanu3a.

5.6.2 OcHOBHbIE NpaBuna Ansa sHeprun

BknoyeHne NpoLeccoB TOMbKO HA OCHOBE KPUTEPUA Macchl B pesynkrate NPpUBoAUT K TOMY, UTO BaXKHble
OaHHble ocTaloTcs HeydTeHHbIMU. B TO BpeMd Kak Macca aABndeTcsl BaXHbIM MHOWKATOPOM 3HAYUMMOCTU MaTe-
PUanoB, HEKOTOPbIE MaTepuarbl SBMSIIOTCA HAMHOIO bonee BaXKHbLIMW MO CPaBHEHUIO C APYTMMU C SHepreTudec-
KOW TOUYKM 3peHust. [oaToMy pekoMeHayeTCsl 3aMeHsATbL OCHOBHOE NMpaBuo, basnpyolleecsd Ha 3HauveH Macchl,
Ha peLllatollee npasuno, basupyrolleecd Ha TpeboBaHMU COBOKYMNHOW 3HEPTNA aHanmM3npyemMmon CUCTEMBI.

lpumep — SHepz2emuyecKue mpebogaHusi 0511 cucmembl 8binycKka 6ymbi1OK npugedeHbl 8 mabnuye 5.
Imu daHHbIe oOmpa)Karom HEeKOMopble 8a)XHbie npouecchbl, Komopbie Mo211u 6bl 6bIMb UCKITIOYEHbI, ecsiu 6bl
aHasnu3 npoeoodusicsi MoJ/IbKO Ha OCHO8e CyXux mMacc, nodagaembiX Ha exodbl. Oba npouecca «rnojioCKaHue u
HanoJIHeHUe» U «Ucnojib308aHue (XpaHeHuUe 8 xos100unibHUKax nompebumersneu)» umMerom 04€Hb HU3KUEe 8X00bli
Mamepuasios, HO SISJISTFOMCST UCMOYHUKaMU CyLWecmeeHHOU 001U 3Hep2emuyvdecko20 nompebrsieHuUs1 cucmemail.

5.6.3 PewawLiue npaBuna gnsa akonornyeckon saHaYMMocTu

KpuTtepun macchl, NnpuBeeHHbIE B MPUMEPE CO CTEKNOM, MOTYT ObITb 3aMeHEHbI KPpUTEPUSAMU 3KOMNOrnNYec-
KOW 3HAaYMMOCTU. KonmyecTtBeHHasd oLeHKa MaTepuanoB, OT KOTOPbIX OXKMAakoT DONbLLON BKNad 3HAYUMbIX TOKCUY-
HbIX BbIOPOCOB, NPUBOAUT K AOMNONMHUTENBHOMY BKIHOYEHUIO MaTepUanoB, NPUBEAEHHbLIX CO CHOCKON 2) B Tab-
nmue 5.

OCHOBHOE KONMMYECTBEHHOE NMPaBUNO AN 3KONOTMYECKON 3HAYMMOCTU MOXKET OblTb YCTAHOBMNEHO ASA
KaXkgou nHaneuayansHOM KaTeropun gaHHbIX UK KaTeropum oLueHKU Bo3gencTsnd. B npumepe co CTeKndaH-
HeIMW BYThINKaAMU NPUMEHEHO OCHOBHOE MPaBWo, BKIoYatoLllee B cebsi NpoLecchl, COBOKYMHbLIN BKMNag KOTO-
pbiX oxBaTtbiBaeT 90 % nepBoHavyanbHO BbIMUCIEHHONC KOJIMYEeCTBa ANA KaXKO0W KATEropun.

lNpumep — Kamezopusi so3delicmausi «MOKCUYHOCMb OJF1s1 4es108eKa, 8030yx» OOJIKHA 8K/1r04amb 8 cebs
nodpobHoe uccrniedogaHue OaHHbIX Kamez20pul «CeuHey 8 ammocghepe» U «OKCUObI azoma 8 ammocgepey,
maK Kak OHu cocmaensiom 90 % 8 Kamez2opuu moKcudHocmu (cm. mabnuuy 7). dmo npusodum K
8KJ/IIOYEHUO CMEKOJIbHO20 rpou3eodcmea KakKk omoesibHO20 npouecca u3-3a ebibpoca ceuHUa (Komopbil
8HOCUMCST KYycO4YKamu pa3bumo20 cmeksna, nosiy4YeHHbIMU om dpyaux cucmem).

Tabnunuya 7— [Nlpouecchbl CUCTEMBI BbIMYCKa CTEKNSAHHbIX BYTbINOK, BHOCSALWME BKNag He meHblwe 90 % B Kateropuio
NOTEHUMaNbHOrO BO3JENCTBUS «TOKCUHMHOCTb AN YenoBeKa, BO3QyX»

HaumeHoBaHue [lpouecc npousBoacTea

CeBuHey (56 %) CTekonbHoOe npon3eoacteo (72 %)
Opyrve Tepmuueckue npoueccol (20 %)
[TponasoacTeo anekTposHeprmm (7 %)
TpaHcnopTHble npoueccbl (1 %)

‘paHcnopTHble npouecchl (73 %)
epmuyeckme npoueccel U T. 4. (15 %)
[TponaBoacTBO anekTposHepmmn (12 %)

Okenpgbl aszota (34 %)
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5.7 YcTaHOBNEHHbIe BXOAbl, BbiXOoAbl U T PaHULUbl CAUCTEMDbI

|/|CI'IOJ'II::3YFI OCHOBHbIE NOJTIOKEHWNA, YITOMAHYTBIE BbILUE, YCTAaHaBJIMBAOT MaTepPialibHbIE BXObl 1 BbIXObl,
nognexXalme BKIMOYEHNHO B NCCI1eA0BaHNE MA>KLL N IrPpaHULy CHNCTEMDbI. ITOT MPOoLEeCC MNO3BOJIAET NOJIYHUTD
AONOJIHNUTEJIbHYHO MHCbOpMaLI,I/II-OBOTHOLIJEHI/II/I I'IpOI'IOpLI,I/Iﬁ K abCONOTHBIM BeMMYMHaM MaCCbl, SHEPTMVA N 3SKO-
normdyeckon 3Ha4vmmocT. CnegoBaTenbHO, OCHOBHLIE NPpaBWUJla HALUEJIMBAOT MHTEJIIEKTYallbHbIE N BPEMEHHDLIE
PECYPCHI HAa TE obnactu NCCI1eNO0BaHNA, KOTOPBIE CMOCODHbI VITYHLWATD o6mee KavyeCTBO UCCJ1eaA0BaHNA MA)‘KU.

6 lNpumepbl YKNOHEHUA OT pacnpenerneHus

6.1 CoaepxaHue rOCT P UCO 14041

UToObI 13bexaTb npoueaypsl pacnpeaenerHus, B tekcte FOCT P 14041 ycTaHOBNEHO crneaytollee:

B nyHKkTe 6.5.2:

«lpoueaypa, ucnonb3oBaHHada Ans pacnpegeneHnst BXoAHbIX 1 BbIXOAHbIX MOTOKOB KaXXa0ro e AMHUYHOIo
npouecca, A0MKHa ObITb AOKYMEHTUPOBaHa M 0OOCHOBaHAay.

B nyHkTe 6.5.3:

«JOIKHbI ObITb UCMONL30BaHLI CrieayoLme npoLeaypbl:

a) Mo BO3MOXKHOCTU crieayeT nsbderatb npoueaypbl pacrnpeaeneHus:

- pasgeneHnem npu pacnpegeneHmn eaMHUYHOro npoLecca Ha aea unu donee nognpolecca n cobopa aaH-
HbIX O BXOAHbIX U BbIXOAHbLIX MOTOKaX, OTHOCALLMXCS K 3TUM noarnpoLeccam;

- paclumpeHnem nNpoayKLUNoOHHOW CUCTEMbBI MYTEM BKNHOYEHUS B Hee AONONMHUTENbHbIX PYHKLUMA, OTHOCS-
LLIMXCA K NONYTHOW NPoAyKUUX, MPUHUMASA BO BHUMaHWE TpeboBaHUA 5.3.2».

6.2 ObOLuee npeacTaBrieHUe

B naHHOM noapasaene npuBeaeHsl ABa npuMepa yKINnoHeHUs1 OT pacnpeaernieHnsi, KoTopble NoKasbiBatoT
rmokocTb npumeHeHnsa FTOCT P NCO 14041. Oba npumepa, npuBedeHHble B 6.3, 6.4 HacTosiLWero ctaHaapTa
N300paXkeHbl Ha PUCYHKE 6.

YKIoHeHne oT pacnpeageneHns

Paclunperue rpaHul Onsi CpaBHEHUS:
CUCTEM C pasHbiMK BbIXxogamu (6.4)

[leneHne Tunosoro rnpouecca (6.3)

PucyHok 6 — Obuwee npeacraBneHne npuMepoB YKNOHEHUSA OT pacnpeaeneHus

[TpmMmep, NpuBeaeHHbIN B 6.3, AaeT onncaHue YKIIOHeHUSA OT pacnpegeneHnsa nytemM geneHnsa TUnoBoro
npouecca. [Npumep, NnpusedeHHLIN B 6.4, 3aknoYaeTcs B paclUMPEHUN rpaHUL, CUCTEMbI ANA TOro, YTOOLI ABa U3-
MeHeHHbIX BapuaHTa AaBanu TO XXe caMoe KONMMYeCTBO OQHOM U TOW XKe KOHEeYHOW NpoayKUMU. OTOT MeTod rapaH-
TUPYET, YTo 0ba BapuaHTa cMcTeMbl OyayT NPOU3BOAWUTL OAMHAKOBLIE KOTMYECTBa, Hanpumep, nnactMacchl W
Tenna, Tak Yto MOXeT ObITb NPOBEAEHO cpaBHEHME NOTpebneHna obLero pecypca 1 BelAeneHUn B OKpY>KaroLLyHo
cpeny.

6.3 [pumMmep yKNoHeHUA OT pacnpepgeneHusa nytem geneHUa TUNOBOro rnpouecca, nognexatlero
pacnpegeneHuio, Ha gBa unu é6onee npouecca

PacnpegeneHne uHorga npUMeHSIlOT K NpoAyKuunv, NMpou3BOACTBO KOTOPOW MOXHO paccMaTpuBaTth B
B/OE HECBA3AHHbLIX NPOLLECCOB. JTO MOXET MPOUCXOoAUTb, Hanpumep, npu cbope AaHHbIX B KOHKPETHOM
MecTe 6e3 Oonee rnybokoro M3ydeHUsa  deTtaneun, KacalolMxcsi 0cobblX MNPOoLEeccoB, NPOUCXOAALUMX Ha
OAaHHOM Yy4acTKe.

Ha pucyHke 7 nokazaHo, Kak MOXXHO n3bexkaTb HEHYXKHOro pacnpeaeneHusi. B aToMm cniyyae pacnpeaeneHue
MeXay XpOMUPOBaHHLIMWU pyNoHaMWU U PYJIOHAMU C OpraHU4YeCcKUM NOKPLITUEM BbI3bIBAET HEOOXOANMOCTL pac-
npedeneHns 3KoMorM4ecknx BXo40B U BbIXOA0B, CBSI3aHHbLIX C NOTpebneHnem pacTBOPUTENS Ha NMUHUN OpraHum-
YeCKOro MOKPbLITUA, B MPOU3BOACTBO PYJIOHOB C XPOMUPOBAHHLIM MOKPLITUEM. OTO MOXET UMETb NOoCcnedCcTBAUS
Ha BCeX aTanax BXxoAddallero notoka (ecnn BbIXod nNpoayKuMKM Ha obenx NUHUSAX HaHeCEeHUA NOKPLITUS pasriv-
YyaeTcs).
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[loTpebneHune:
XPOM U T.O.

BblaeneHus
I B
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KokcoBbIW 3aBO[, , pnorc e - C OpraHn4ecKkmMm
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BbloeneHus

[MoTpebneHwne:

pacCTBOpUTESTb U T.4.

PucyHok 7 — Cucrtema, B KOTOPOW pacnpeaeneHnss MOXHO un3bexartb nytem cbopa bonee TOYHbIX AAHHbIX W €€
pasgeneHnss Ha Ase NogcUCTEMBI

B aToMm CliyHae, eClin Tpn cGope AdHHbIX TIPUXOANTCH MMETb AEJ10 C NOKPBITUAMKN KaK XPOMOM, TaK
OpFaHMKOﬁ, HEOGXOD,I/IMO pacnpeielidtb sKOJ1I0IrMHECKNE BXOAbl N BbIXOAbl MEXAY ABYMA JTTMHUAMN. COOTBETCT-
BEHHO HEOGXOD,I/IMO COGI/IpaTI:: AdHHble OTAEJIbHO AN KaXXO0Io NOKPbITUA, YTOOLI pasaeJiNTb EANHYHO TEXHOJ10IN-
YECKYH JTMHNHKO NOKPbITUA Ha [1Ba NPOLECCA.

6.4 I'Ipleep YVKINOHeHWUA OT pacrnpeaeneHnAd nytem pacClllpeHnd rpaHniud anAa cpaBHeHUA CUCTEM C
Pa3NMNYHBIMUA BbIX0O4aMW

[1nacTnkoBble YMaKOBOYHbIE MaTePpUallbl MNociie UCMNoJib30BaHINA I'IOTp66I/ITEJ'I8IVI MOTVYT ObITh nepepa60TaHb|
B pPa3/iMydHble BAbl NMpoAyKUMN, B 3aBUCUMOCTIA OT BdPUaHTaA BO3BPATA. B kayecTBe NMPUMEPa Ha PUCYHKE 3
[NOKa3adHbl BXOAbl N BblIXOAbl, CBA3aHHbIE CaJ'IbTepHaTI/IBHOﬁ HEDEDBGOTKOH 1 Kr nNnacTUkoBbIX 0TXoaoB. OaMH
NMPUMEP BKIHOYaeT B cebs NOBTOPHOE NCNOJ1Ib30BAHNE MATepUaJioB W MNMOJIyHeHWUE TUIEHKAU U3 TJ1aCTMACChl B
Ka4eCTBE TMOMNyTHOIO MNpPpoaAyKT4a. ,El,pyrof/"l BAdPWUaHT BKITHOYAET B cebs BO3BPaATl 3HEPINMA N TPONN3BOACTBO TellJla
B Ka4ecTBe NoboYHOoro I'IpOﬂ,YI(Ta.TaI( KaK B Mnpouecce NoBTOPHOIO MCNOJ1Ib30OBaAHNA MaTePadlla N BO3BPATA SHEP-
A BblpﬂGﬁTblBﬁETCﬂ Pa3HaA MNMpPpoAykKUnA, 10 I'IOTDEGJ'IEHI/IE PeECYPCOB 1N BblAEJIEHNA B OKPYXAKOLLYHO CpeANY B
npouecce npoBeaceHMA AByX NpoUueCcCOB HEJIb3H CPABHUTD.

,D,J'IFI obneryeHns CPaBHEHWA 3TUX AIBYX BAPUAHTOB MOXXET ObITb NMPMMEHEHO pacllupeHne rpaHil CUCTeMbl
B COOTBETCTBMIN C PUCYHKOM 9.

YoaneHue nyteM NoBTOPHOMO UCMOMb30BaHUSA MaTepuana YOoaneHuWe nyTemMm BO3BpaTa 3Hepruu
(1 Kr mnacTmacchbl) (1 Kr nacTmacch!)

L

BbligeneHus BbloeneHus
MNotpebnenne | CBop maTepuana 2p°e'<py>"a*°”4y'° MoTpebnexue B OKPy®aiOLLyIo
AY, Cbop matepmnana | CPEHY,
eCypCoB, B,
PeCyP TpaHcnopT Hanpumep peECyPeo Hanpumep
TpaHcropT
CopTupoBKa
CopTnposka
T osoosore ) ) Coprp —>
QbpaboTka
HanpuMmep | lMosTopHOE CO,, Harpumep CO.,
SHeI‘IreJIJ:I/IBLI:O: ACNOITB30BaHNMNE OTXOLOB, SHerE;M:HO:: BO3BpaT SHEPINK OTXOLOB,
TN, BOA Marepiaria OHULLIEHHbIX I, BOA O4ULLEHHbBIX

CTOYHbLIX BOL CTOMHBIX BOL

BbIXOL,
[1TeHKa 13 niacTMacchl
(0,8 Kr)

BbIXO[
enno (26 MIx)

PUCYHOK 8 — [lpumep NOBTOPHOINO UCNOMb30OBAHUA MaTepuana u BO3Bparta 3Hepruu
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YOAITEHWE TIYTEM SKBMBAJTEHTHbIV OKBUBATTEHTHbIV
[MEPEPABOTKHA [MPOLUECG YOAJIEHWE TTYTEM [MPOLIECC
MATEPUAITIA BBIPABOTKW TETTA BO3BPATA SHEPTUWN TMPOWN3BOLACTBA MNIEHKU

(lMepBUYHBbIE pecypChi

U

(1 Kr nnacTmacchl)

L

(1 Kr nnmacTMmacchbl)

)

(TlepBUYHbIE PECYPCHI)

VR Y.

BbiaeneHus BblaeneHns
[ToTpebrieHne Cbop B oKpyxawuwyto [loTpebneHue Cbop B OKPYXaiOLLYIO
MaTepuana Marepuana
PECYpPCOB, cpeay, PECypCoB, cpeay,
paHCnopT Hobeiva Hanpumep TpaHcnopT Hobblya Harnpumep

CopTuposka

TpaHcnopT

=\ -\

CopTupoBKa

TpaHcnopT

= =\

ObpaboTka [TponU3BOACTEO QObpaboTka [1ponU3BOACTBO
nepsuyHon | IosTOopHOE 2’ nepsuyHown | lNosTopHoe BOZbI 2
Marepuara OMNLLEHHDBIX Marepuaria OMULLLEHHbBIX

N

BbIXOL

CTOYHYHbLIX BO4

CTOMHbIX BOA

N

BbIXO4

0,8 kr nnerkn u 26 MIbx Tenna 0,8 kr nneHkn u 26 Mk Tenna

PucyHok 9 — [lpumep pacwmpeHuns rpaHuy, CUCTEMBI

[TpMeHeHe 3Toro MeToaa paclMPSAeT rpaHuLbl CUCTEMBI TaK, YTO cUMcTeMa B ABYX MOANMDULMPOBaHHbLIX
BapuvaHTax MOXeT MNPOU3BOANTL OJMHAKOBOE KOMUYECTBO aHanorMyHOM KOHEeYHOW npoaykumu. MNMoeTopHoe
MCMONb30OBaHWE MaTepuana AONoNHAETCA SKBUBANEHTHBIM NMPOLLeCCOM, Ha3biBaeMbIM TaKKe B3aMOOMNOSTHS-
OLLIMM, C MOMOLLIbIO KOToporo BelpabaTbiBaeTca 26 Mk TennoBon sHeprmn n3 nepBUYHbLIX pecypcoB. AHamo-
MYHO BbllLeyKa3aHHbIA 3KBUBANEHTHbIN npoLiecc, BolpabaTtbiatowin 0,8 Kr NAacTUKOBOW NIIEHKN U3 NEepBUY-
HbIX PEeCcypcoB, AOMOJSIHAETCA K MapLUpyTy BO3BpaTa SHeprnn. Tak Kak 3ToT MeTo[ rapaHTUpyeT, uTo oba
BapuvaHTa Mpou3BoddaAT OOHO W TO Xe KONMUYEeCTBO MnilacTuka W TENSIOBON 3Heprun, To obllee notpebneHune
PECYPCOB U BblAENEHUSA B OKPY)XaoLLYO cpeay MoryT ObITb CpaBHUMBI.

HaHHbIN noaxoa MoXeT ObITb MCNOSIb30BaH A4S CpaBHEHNA Gonee ABYX BapMaHTOB NOBTOPEHUSA LKA ¢
pa3HbIMU NPOAYKTaMM.

[ononHuTenbHbIe NpoLecckl, KoTopble npeanonaraetca AobaBuTb K cUcTeEMaM, A0IMKHbI ObITh TAKUMMU,
4YTOObI OHX MOTIN ObITb NMPUBMNEYEHbI NMPU KOMMYTaLWKA MeXay aHanmanpyembiMi cuctemamin. [ns BbisBNeHus
3TOro HeobxoaAMMo onpeaennTb crneayoLLee:

- BygeT N Npou3BOACTBEHHbIN 0ObeM uccneayemblX NPOAYKLUOHHBIX CUCTEM M3MEHSATLCS CO BpeMe-
HeM (B 3TOM cny4yae MOryT MMeTb OosbLIoe 3Ha4YeHNe pasHble PbIHKKA U TEXHOMOMMN) U NMPOU3BOACTBEHHbIN
obbemM ocTaeTcsa NOCTOAHHBIM (B 3TOM clydae cyllecTByeT npeaen HacblleHUs);

- OTAENbHO ANA KAXKA0ro PbIHKA: OKasbiBaeTCa A HernocpeAcTBEHHOE BIUSAHUE Ha creuuaribHbIA TUNOBON
npoLlecc (B 3TOM crnyyae TUMNOBOW MPOLIeCC ABMAETCA NpUeMnemMbiM) U BXOdbl MOCTaBMAATCA Yepes3 OTKPbIThIN
DbIHOK U Torda Heobxo4uMo Takke onpeaennuTh criegytoLlee:

- AMEIOT N orpaHNHeHns Kakme-nmbo npoLiecchbl UM TEXHOSIOMN, MOCTaBNsAEeMble Ha PbIHOK (B 3TOM criy4vae
OHW He NPUMEHUMBI, TaK KaK UX BbIXOA HE U3MEHAETCH, HECMOTPS Ha U3MEeHeHKe cripoca),

- KaKue NOoCTaBLLUKW/TEXHONOMMN UMET HanbonbLluMe UM HaruMeHbLUEe NPOU3BOACTBEHHbIE 3aTpaThl U
COOTBETCTBEHHO ABMANTCH OCHOBHLIMW MOCTaBLLMKAMW/ TEXHONIOMMAMN KOr4a cnpoc Ha AOMNONHUTENbHbLIA MPo-
OYKT, KaK NpaBuno, yMeHbLUIaeTCca U yBenM4MBaeTcs COOTBETCTBEHHO.

[lononHUTENbHbIE NONOXEHWNS O NPUMEHSAEMbIX TEXHOMOMMAX npmeeaeHsl B 9.3.3.

7 lpnmMmepbl pacnpegeneHus

7.1 CopepxxaHue TOCT P NCO 14041

B oTHolweHnn meTtoaoB pacnpegenednsa B TOCT P UCO 14041

B nyHkTe 6.5.3:

«domKHbI ObITb NCMOMBb30BaHLI creayoLwme npoueaypsbi:

0) ecnu npoueaypsbl pacnpeaeneHns N3dexaTtb HeMb3sl, BXOAHbIE U BbIXOAHbLIE MOTOKA CUCTEMbI AOIKHbI
ObITb pasgeneHsl Mexay pasnuuHon npoaykumen nnin PyHKUMSIMN Tak, YTobbI ObINN OTpaXKeHbl peansHble PU3n-

YCTAaHOBIIEHO Cliedyroulece.
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Yyeckne B3aMMOCBA3W MeXay HAMWU, T. €. OHW OOIMKHbI OTpaXaTb TO, KakK U3MeHATCA BXOAHbIE U BbIXOAHbLIE
MOTOKW NPU KONNYECTBEHHBLIX U3BMEHEHUAX NPoAYKLIMK UK YHKLIKMA, obecnevnBaeMbIX CUCTEMON

B) ecn oaH1 pranveckme B3aMMOCBSA3N He MOTYT ObITb YCTaAHOBMNEHLI UM UCMONb30BAaHbI KAK OCHOBA pac-
npeaeneHns, To BXoAHblE NOTOKN AOJTPKHBI ObITh pacnpeaeneHsl Mexxay pasnniHon npoaykumein nnn pyHKLMSMn
TakuM 0bpa3oM, KOTOpbLIN Bbl oTpa)kan Apyrue B3aMMOCBA3U MexXay HUMU. [laHHble O BXOAHbLIX U BbIXOAHbIX
MoTOKax MOryT ObITb pacnpeaeneHsl Mexay nonyTHoOW npoaykumen NponopLmoHanbHO X 3KOHOMUYECKN BbIroa-
HbIM 3HAYEHUSAMY .

7.2 ObLllee npeactaBneHue

[1Ba npumepa, NnpuBedeHHbIe B 7.3 HACTOSLLEro ctaHaapTa, COOTBETCTBYOT NO3TanHOMY MeToay, onnicaH-
HoMy B 0.4.2 TOCT P NCO 14041, v gatoT OTBET Ha BONPOC: BO3MOXHO N pacnpegeneHne, KoTopoe oTpaXKaeT
OCHOBHbIe (PU3NHecKkme B3anMooTHoLleHNA? Npumep, npuBeaeHHLIN B 7.3.1, AaeT OTBET «da» U npeactaBnseT
pacrnpeneneHne, KOTopoe OCYLLIECTBNAETCA NyTeM TONbKO (PU3NYEeCKUX B3aMMOOTHoWeHN. B 7.3.2 npuBeaeH
npumMep, B KOTOPOM PU3NYecKme B3aUMOOTHOLLUEHUSA AN pacnpegeneHna OTCYTCTBYIOT U UCNOMNb30BaH TOMbKO
dKoHOMUYecknn nyTb. OBOLee NpeacTaBneHne MeToda pacnpegeneHuns npeacrtasneHo Ha pucyHke 10.

MOXHO
MCMONb30BaTh PUINHECKME
B3aMMOOTHOLLUEHWURA?

I3

HeT | Npyrve, Hanpumep

Pusnueckoe SKOHOMUYECKNE

TonbsKo ToneKo

dhmanyeckoe (7.3.1) BKOHOMMMecKoe (7.3.2)

PucyHok 10 — Obuwee npeacrtaBneHmne metoga pacnpeeneHms

7.3 OnucaHne npumepoB

7.3.1 Npnmep pacnpegeneHna Ha ocHoBe YNCTO (bU3NYECKUX B3aUMOOTHOLLEeHUN

[1pn nccneposaHnn UAXKL paccmaTpmBaemMon ynakoBOYHOWM CUCTEMbI pacrnpeaeneHne oT uexa Hanor-
HEHWS1 Tapbl OO0 ONTOBOW/PO3HUYHOW NPpOoAaKU BKNoYaeT B cebs ynakoBKW, 3anofIHEHHbIe npoaykuuen. Ecnu
Lenb nccneaosaHuna npeaycmatpusaeT NAXKL ynakoBOK oTAeNnbHO OT UX COOepXUMOro, TO B 3TOM clliyvyae
npobnema MOXeT ObITh pelleHa nytem pacnpeaeneHust aaHHbIX MAXKL mexay ynakoBKamu 1 UX coaep>XKUmMbIM.

KonnyecTBo noTtpebneHnst ToNnNMea U BbIXNOMHLIE radbl MPYy30BOro aBTOMODUIIA 3aBUCHT OT TaKMX dakToOpOB,
KaK Harpyska, CKOPOCTb U A0POXKHBLINA PEXUM, HO B AaHHOM NPpUMeEpe YYUTLIBAOTCS TONMbKO Macca M 00beM rpyaa.
[nsi ynpolueHns aHanusa’ gns rpyaoBoro asToMobuns ¢ nepeBo3vMbIM rpy3oM NMPUMEHUIA FIMHEHYIO 3aBUCH-
MOCTb MeXay notpebneHnem Tonnmea U Maccon Harpysku. C apyron CTOPOHbI, KOMMMYECTBO TOMMIUBA, MNOTPED-
nsiemoe aBToMobunem 6e3 rpysa Ha obpaTHOM MyTW, NPUHUMAIOT 3a MOCTOSIHHYIO BenUUMHY (pUCyHOK 11).

Takke ObINOC caenaHo gonyLweHne, YTto nNpU4UHOMN BblAeNeHUN ABNAETCS TPaHCNopPT.

[onst monesHoro rpyaa

Oonst maccel asTomobung 6es rpyaa

Macca rpysa, T (Kr)

PucyHok 11 — [lotpebneHne Tonnm-
Ba rpy3oBbIM aBTOMOBMNEM B 3aBuU-
CUMOCTU OT NEPEBO3UMOIO rpyaa

) Mo6oe ynpolweHve HyxaaeTcs B 06OCHOBaHUM BO M3BexaHue HenpaBWbHOTO UCMONb30BaHUS.
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3agava TPaHCMoPTHbLIX CpeacTB — NepeBO3nUTb, MO BO3IMOXHOCTU, HANbonbLUee YUCTIO NpeaMEeToB MNoTped-
NeHns, HO YacTb rPy30noaAbEMHOCT TPY30BOro aBTOMODUNSA BCcerga NpUXoanTCs Ha yrnakoBKWU, HeobXoaumMble
anga nepeBo3kn. CnegoBaTenbHO, Macca YNakKoBOK, a TakKe UX KOHCTPYKTUBHOE WCMNONTHeHMEe OKasblBaloT CyLle-
CTBEHHOE BNUAHNE HA MaKCUMaSlbHYO NepeBo3NMYHo Maccy NpeaMeToB notpebneHus. Anga pacnpegeneHns cHa-
Yyana AoMKHO BbITb YCTAHOBMNEHO, OCYLLECTBMASANOCH UCNOMb30BaHUE rPYy30BOro aBTOMODUNA U3 pacyeTa rpy3o-
NoabEMHOCTU UM BMECTUMOCTHN, N HEODXOAUMO NN onpeaensiTe 00 YNaKoBKN.

[1ns aToro TpebyeTca onpeaennTs crneayoLlme NsATe OCHOBHbLIX 3HAYEHUIA;

- MaKCUManbHYHo rpy30noabEMHOCTb MPY30BOrc aBTOMOBUNS;

- MaKCUMaSTbHYH BMECTUMOCTb Ky30Ba aBTOMODUNS;

- NNIOTHOCTb COAePXUMOTO;

- pealbHY0 Maccy coaepXUMOro;

- peanbHy0 Maccy YNakoBOK.

[lanee npuBedeHsbl ABa NpMepa pacnpegeneHus npy NCNoib3oBaHUU rpy3onoagbeMHOCTU U BMECTUMOCTH
rPY30BOro aBTOMOOUNS ¢ AONYLUEHWUEM, YTO MaKCUManbHasa rpy3onoabeMHOCTL aBTOMODUNA paBHa ASUCTBU-
TeNTlbHOWN Harpyske.

1) Ucnonb3oBaHWe rpy3onoabeMHOCTU. [py30BOK aBTOMOOUIL C MakCManbHOW Maccon Harpy3kmn40 T v
MONe3HOW Harpys3koun 25 T NepeBo3nT 25 T HaNOMHEeHHbLIX YNakoBOK, T. €. B Npeaenax cBoeu NoSIHOMU rpy3onoab-
eMHOCTU. Ha oo ynakoBOK npuxogutca 5 1. 3To o3HadaeT, 4to 20 % rpysonogbeMHOCTU MPUXOQUTCA Ha
YyNakoBKN N COOTBETCTBEHHO 20 % 3KONOrmyeckMx BXOOOB AAHHOW TPaHCNOPTUPOBKU (Macca 6e3 rpysa u
nonesHasl Harpyska) O0MmMKHbl ObITb OTHECEHbI K YMaKOBKaM.

2) icnonb3oBaHne BMECTUMOCTU. TOT Ke caMblid Tpy30BON aBTOMODWUNb Harpy)XeH A0 NONHOU BMECTU-
MOCTW U NepeBo3nT 17 T yNakoBOK, 3aMNONHEHHbIX TEMU Xe npeaMmeTamMn notpebneHnd. 2 7 u3 17 T nonesHoun
Harpy3kn npuxoasitca Ha ynakoBku (Tapy). Bcneacteue 6onblloro odbema UCMoNb30OBAHHOMO YNakoBOYHOMO
MaTtepuana nepeso3vumMas Macca npeaMeToB noTpebneHnsa coctaBnsieT 15 T, UTo cooTBeTCTBYIOT 60 % makcu-
MarnbHON Harpyakn. 40 % rpy3onogbeMHOCTU NPUXOANTCS Ha YNAaKOBKMA U B COOTBETCTBUM € 3TUM 40 % cobcTBeH-
HOW Macchbl aBTOMODOUNS NPUXOANTCA Ha ynakoBkU. C yuyeToM oOLLIEen None3HoM Harpysku NpoOLEHT YynakoBOK
coctaBngaeT 12 %. CnegoBatenbHO, TONMbKO 12 % 3KOMOrMdeckux BXOAOB, CBA3aAHHLIX C MONEe3HOW HarpysKou,
NPUXOANTCS Ha YNaKOBKMU.

7.3.2 Npumep pacnpeneneHna Ha IKOHOMUYECKOU OCHOBE

butym npousBogAaT Ha HedpTeOUYNCTUTENbHBLIX 3aBoAaX, TakK XXe Kak Apyrye nonyTHbIe NpoAYyKThl, HAanpu-
Mep, DEeH3UNH, KEPOCUH, ra3oinib U TOMNOYHBLI Ma3yT. B npouecce nepepaboTkn HedpTn nonydaroT 5 % MaccoBoU
dpakumm 6utyma n 95 % maccoBoi dpakumm Apyron nonyTHoW npogykumu. Ong ynpowenusa’ nobeidy
Hed TN, TpaHCMOPTUPOBaHNE N NpoLecc nepepaboTKn paccMaTpuBaloT Kak oguH TUMOBOW NpoLecc ¢ Habopom
BXOAHbIX U BbIXOOHLIX AaHHbLIX {D}}, BKITloYas UCToLLeHNe HedpTAHbIX pecypcoB, NoTpebrieHne TonnmBea, BblIOPO-
Cbl ra30B NPU TPAHCNOPTUPOBAHUN U BblAeNEeHUA, K KOTOPbLIM OTHOCAT, HanpumMep, pacxodbl Ha skcnnyatauuio
NpoMbICna, OoTXoAdbl npouecca nepepaboTkn U oTpaboTaHHbLIX KaTannaaTop, Kak NoKasaHo Ha pUCyHKe 12.

[ToTpebnexHne pecypcos MaccoBas dpakuns 5 %

butym

[1obblva

HedhTH Maccoas pakuusa 95 %

[lepeBoO3Ka MepepaboTka '

I BeH3UH
| KepocuH
|
|
|
L

[ 2305k

BbloerneHus MasyT

PucyHok 12 — T[lpumep npouecca npoussoactea butyma

Bo3MOXHOCTb M30exXaTb pacnpegeneHust nytem naeHtudmnkaumm npoLecca, B pesynbrare KOTopOoro Nnony-
YatoT TONbKO BUTYM, OTCYTCTBYET, MOCKOMNbLKY BCE MOMNYTHbIE NPOAYKTbI MONy4atoT U3 TOro XXe caMoro Bxoaa, T. €.
CbIPOUN HEPTI.

) MoBoe ynpoleHve aHanusa HyxaaeTcsi B 0BOCHOBaHUM BO u3bexaHue HenpaBuIIbHOrO NMOHUMAaHWS.
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ChnepoBartenbHO AomkeH ObITb HanaeH dakTop pacnpeaeneHnsa F, KoTopblid COOTBETCTBYHOLWMM 0Dpa3om
obecne4ynBaeT COBMECTHOE UCMOSb30BaHWe Habopa AaHHbIX {D} B BUTYyMe 1 Apyrnx nonyTHbIX Npoayktax. daH-
Hble {D}, yMHOXeHHble Ha akTop F, onpenenatoT Harpy3ky Ha OKpyXXaloLWyo cpeay, KoTopas A0MKHA ObITh
OTHeceHa K buTymy.

Cneayrownm aTanom aBnseTcs ycTaHOBNeHUe, MOXHO N onpeaenuTb U3ndeckuii napameTp nyTem Bbl-
yncneHna dpaktopa pacnpegeneHuns. B cootBeTcTBUM T OCT P NCO 14041 3T onsndeckne B3aMMOOTHOLLEHUS
OOJDKHBI ONpeaennTb NyTb, HA KOTOPOM BXOAb! U BbIXO4bl OOMEHUBAOTCS KONMMMYECTBEHHLIMUA U3MEHEHUSIMUA B
npoaykTax, NoCTaBNsAEMbIX CUCTEMOW.

OOuH M3 MeToaoB onpeaeneHns PuUanyeckoro napameTpa, 3aknovaeTcsl B HenpepbiBHOM U3MEHEHUN
OTHOLUEHUA MexXay pasHbIMUA NONYTHBIMW NPOAYKTaMM ANsl TOro, YTobbl BbISICHUTL, KaK HAbop AaHHbLIX BapbW-
pyeTcs C U3BMeHeHWeM B BbiXxode npoaykta. B npumMmepe NOKPLITUA NakoM MeTannuyeckmx dacten A n B
(FTMOCT P NCO 14041, pasgen B.3, npumep 3) dounsndecknn napametp (cneunanbHad nakupoBaHHasi MNo-
BEPXHOCTb MPOoAyKUMK) MOr Dbl ObITb MAEHTUPULMPOBAH U 0BOCHOBaH KONMNYECTBEHHBLIMA N3MEHEHUNSIMIA B NPO-
OyKTax, NocTaBnsieMbIX CUCTEMOWU, T. €. MyTeM HenpepbIBHOMO M3AMEHEHUA OTHOLUEeHUS ABYX pPa3zHOBUOHOCTEW
NakKNPOBAaHHbIX METANTUYECKNX YacTEeN.

DTOT MeTod B JaHHOM cfiydae HEenpurogeH, noToMy YTO OTHOLUEHUE MeXay Maccon butyma n Maccou
OPYrnX NOMyTHLIX MPOAYKTOB MOXHO U3MEHSATL TOMbKO B HEDOBLLLOM AMana3oHe, YTo Bbl3biBaeT 3HA4YMMOE NU3Me-
HeHWe B NnapamMeTpax npouecca, Bko4asi notpedneHne aHepruu.

B Takom crniydae nobon pusndvecknin napameTp, HanpuMmep mMacca, 3anac dHeprn, yaensHasa Tennonpo-
BOJHOCTb, BA3KOCTb, 0cobasi Macca U T. A., MOXET ObiTb NPUHAT BO BHUMaHWE, YTODObLI YCTAHOBUTL NapaMeTp,
KOTOPbIN OTpaXKaeT OCHOBHOE (PU3NYECKOE B3aUMOOTHOLLEHUE MeXay ODUTYMOM U APYrAMW MOMYTHBIMU NMPOAYK-
Tamn. B gaHHOM cnyvyae NpUMEeHUnn Maccy, HO HU OAuUH U3 YNOMSIHYThIX BbIlLE MapamMeTpoB HE MOXET ObiTb
0DOCHOBaH KakK npeanoyTUTenbHbIM nepea Apyrumin. ToT pakT, UTO OTHOLUEHME MeXay OUTYMOM U APYTMMA MO-
MYyTHLIMW NPOAYKTaMW He MOXeT HeNpepbIBHO M3MEHATLCA, yKasblBaeT Ha HEBO3IMOXKHOCTE MPUMEHEHUsI MeToaa
pacnpegeneHud. Nostomy cnegyeTt UCnonb3oBaTh TPETUXA BapuaHT, ykaszaHHbin B [OCT P NCO 14041, 1. e.
SKOHOMUYeckoe pacnpeaeneHne. MoxHO NpeanonoXuTb, YTO B cpedgHeM 3a nocneaHne 3 r pblHOYHaa LeHa
1 kr butyma coctaBnsieT 50 % pbIHOYHON UeHbl cpeaHen BENUYUHBI APYrMX NOMYTHLIX NPOAYKTOB. JTO 0O3Ha-
YaeT, YTO NpUHMHHasA OBYyCIOBNEHHOCTL DYypeHUs, nepekadvkn, TPaHCMOPTUPOBAHUS N NepepaboTKU HEP TN OTHO-
CUTCA cKOopee K NPOU3BOACTBY APYrMX MOMYTHbLIX NMPOAYKTOB, YeM K NMpOou3BOACTBY OUTyMa. B aToM cnydvae
pacnpegeneHna onpegensatoT Kak £ = 0,5 X 0,05 = 0,025, 4yto o3Ha4vaeT, 4YTo 2,9 % KaXKaoro M3 AaHHbIX
{D;} MOTyT OTHOCUTBLCS K Macce butyma n 97,5 % — Kmacce gpyrux MNONyTHbIX NPoaykToB. B aToM cnydvae
pacnpeneneHne Ha Mmaccy butyma oblno Obl 0THeECEHO 5 % KaXablX AaHHbLIX B Habope {D}}.

8 NMpuMepbl NpMMeHeHUsA MeTOAO0B pacnpeneneHns Ans NOBTOPEHUS LMKNa Unmu
onepauum

8.1 CopepxxaHune Nr'OCT P NCO 14041

Ona noestopeHnsa uukna B FOCT P NCO 14041 ykazaHo cneaytollee.

B nyHkTe 6.5.4

«["puHUMNLI U NpoLeaypbl pacnpeaeneHns, npueseaeHHbIe B 6.5.2 1 6.5.3, TakKe NPUMEHSAOT ANd npouec-
COB MOBTOPHOrO NCMNONL30BaHUS U pelnknnHra. OgHako Takme cutyaumm TpebyroT yueTta ACNONHUTENBHbIX haKTo-
POB NO cneayrowmm NpUYnNHaM;

a) NPy MOBTOPHOM WCMONb30BaHUMN U PELUKNHIE (TaK XKe KaK Npu KOMNOCTUPOBAHUN, UCMOMNb30BaHUN
BTOPUYHbIX 3HEPropecypCcoB 1 ApYrnx NpoLeccoB, KOTOPLIE MOTYT ObITb OTHECEHLI K MOBTOPHOMY UCMONbL30BA-
HUG/PEUUKITUHIY ) MOXKHO NpeanonaraTth, UTO BXOAHbIE N BbIXOAHbIE NOTOKWU, CBSI3aHHbIE C e AMHUYHBIMU NMpoLec-
caMun Ans yaaneHusa n odbpaboTKM ChipbeEBLIX MaTepUanoB 1 KOHEYHOW YTUNU3aLLUM NPOaYKLUMA, MOTYT ObITh pac-
npegeneHsl Mexay NpoayKLUNOHHBIMA CUCTEMaMU;

0) NOBTOPHOE UCMNONBb3OBAHUE N PELINKIUHT MOTYT U3MEHUTL COOTBETCTBYIOLLIME CBOUCTBA MaTEPUANOB NP
X nocneayoLem UCnonb3oBaHUN;

B) ocoboe BHUMaHWe Heobxoanmo nNpu onpegenieHnn rpaHunL, CUCTEMbl OTHOCUTESTBHO MPOLLECCOB BOCCTa-
HOBJIEHUS.

HekoTopble NpoLeaypbl pacnpegeneHnsa npuMeHUmMbl 4ng NOBTOPHOMO UCNONbL30BaHUA U peluknuHra. [Npu
3TOM crielyeT yunUThbIBaTb M3MEHEHWE COOTBETCTBYOLLMX CBOUCTB MaTepuanoB. HekoTopble npoLeaypsbl, NpUuBe-
OeHHble Ha pucyHKe 13 1 paznuyatoLpmecs No NprUBeaeHHbIM NapaMeTpam, CnyXaT UNncTpaLnen K paccMmoTpe-
HUO cneayroLnX orpaHUYeHNIA;
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- Npoueaypbl pacnpegeneHnsa 3akpbiTOro Tuna NpUMeHAT K NPoAYKUMOHHBIM cUCTEMaM C 3aMKHYThIM
KOHTYpOM. OHUM Takke NPpUMeHUMbI K NPOAYKLUNOHHBIM CcUCTEeMaM C OTKPbITbIM KOHTYPOM, eClli He NpoucxeguT
N3MEHEHNEe NPUCYLLIMX MaTepuanam CBOWUCTB, NMOABEPrIUMXCA peUunKnUHry. B Takmx cnydasx HeobxogumocTb
pacnpegeneHna OTCYTCTBYET, TakK KakK WCMNONb30BaHWE BTOPUYHbLIX MaTtepuarioB 3aMmeHAaeT UCNOoNb30BaHNE UC-
XOAHbIX (NepBUYHBLIX) MaTepuanoB. 3a NepBbIM UCMNOTb30OBaHUEM UCXOAHBIX MaTepuanoB NPUMEHUTENbLHO K
NPoAYKUMOHHBIM CUCTEMaM C OTKPbITbIM KOHTYPOM MOIYT crniejoBaTh npouedypbl pacnpegeneHna OoTKPbITOro
TMNA;

- MpoLeaypbl pacnpegeneHnsa oTKPbITOro TUna NpUMeHsIHoT K NPOoAYKLUMOHHBIM CUCTEMAaM C OTKPLITHIM KOHTY-
pPOM, rae mMartepuan noapepraeTcd PeUuKMHIY B APYrnx NPoayKUMOHHBLIX CUCTeMax U NMpu 3TOM NMpoucxodar
M3MeHeHUA CBOUCTRB, NPUCYLLMX 3TUM MaTepuanam. [Npoueaypbl pacnpegeneHna anga pasgeneHHbiX e AUHUYHbIX
npoLeccoB (0.5.3) ACIMKHBI UCNOJIb30BAaTh Kak OCHOBY ANA pacrnpeaeneHns cneayolne gaHHble:

- PU3NYECKNE CBOUCTBA;

- 3KOHOMWYECKU BbIrogHbIe 3Ha4YeHUs (Hanpumep, aHavyeHne noma rno OTHOLIEeHUIo K 3HaYeHUHo NepBUYHbIX
MaTepuarnoB);

- KONUYECTBO NocneayrWwmnx UCNoSib30BaHUN MaTepuanos, NoABePriinXcs PeLUMKITAHTY.

[1na npoLeccoB BOCCTAHOBMEHUA rpaHULbl MeXay UCXoaHoW U nocneayowen npoayKuMoOHHBIMU CUCTE-
MaMW JOJTKHbI ObITb MAEHTUdPULIMPOBaHLI 1 0O0CHOBAaHLI NpKU obecneveHnn cobnrogeHns NPUHLMNOB pacnpeaene-

HUA (6.5.2)».

TexHn4eckoe onncaHne MeToabl pacnpeneneHus
CUCTEMbI BbINMyCKa Ans NMOBTOPEHUs LMKna
MPOOYKL N U onepavum
3aMKHYTbIN
MaTepuan n3 cuctemsl LLMKJT

MaTepuan noBTOPHO
Y  ucrionbayeTtcH 6es
3aMKHYTbIN M3MEHEHUIN MPUCYLLNX

BbIMyCKa MPOaYKLMN
MOBTOPHO UCTONb3YETCH

B 3TOW e CUCTEME LIAKIT ©  eMy CBOICTB
BbIMyCKa MPOAYKLMM
] B nmoBTOpHO
MaTepnan 13 oaHon Pa30MKHYThIN NCTIONB3YEeMbIX

-

CUCTEMBI BhIlTyCKa .  MaTepuanax nponcxogst

MPOAYKLWIA NOBTOPHO LLMKIT 5 _ N3MEHEHNS MPUCYLLNX
Mcn?nbayeTcsq a30MKHYTbIW \ 1M CBOVICTB
B ApYroi cucteme LMK

BbIMYCKa MpoayKLMK

PUCYHOK 13 — Pasnnuvne mexagy TeXHUYEeCKUM onucaHnem nNpoayKUMOHHOWM CUCTEMbI W npoueaypamu
pacnpeaeneHns ans peunKkrmHra

8.2 ObOLee npeagcraBneHue

[TpuBeeHbI TpK CrieayloLWmx npuMepa: 3aMKHYy b LUK, pa3oMKHYTBIA LUKIT C MeTOA0M 3aMKHYTOTro LKA
N TONMbKO Pa3oMKHYTbIU LMK (PUCYHOK 14).

YcTaHOBNeHO HabnogeHue, Ytobbl pacnpeaeneHue He BO3HUKANO NpU NOBTOPHOM UCMOMNL3OBaAHUM NO
3aMKHYTOMY 1 pa3oMKHYTOMY LUKy (C NpoLeaypon 3aMKHYTOro LUKNa).

PacnpegeneHue AN NOBTOPEHWA LMKa

Pa30MKHYTbLIA LMK

(MeToa 3aMKHYTOro LuKna)
(8.3.1) (8.3.2)

3aMKHYTBIA LK Pa30MKHYTEIA LUK

(8.3.3)

PucyHok 14 — Obuwee npeacraBneHne NOBTOPEHUSA LUMKNA
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8.3 OnncaHue npumeposB

8.3.1 lNpumep NOBTOPHOIro UCNONIb30BaHUA MO 3aMKHYTOMY LIUMKNY

B npouecce npoussoactea HFC-134a, ncnonb3yeMoro B KadecTBe anbTepHaTUBHOIO oTopyrneBoaopoa-
HOro XNagareHTa, NPUMEHAT 3TUMEH B Ka4eCTBe KOMMOHEHTa Cbipbs, HO NOCe peaKku i oCcTaeTcda A0NA 3TUINeHa
(0,05 en.) nc Hen obpallaoTCa Kak ¢ cybcTaHLUeN, KOTOPYHO NNaHUpyeTCsl UCNoMb30oBaTh MOBTOPHO.

[na aToro npumepa MoXeT bbITh NPUMEHEH METO pacnpeaeneHns no 3aMKHYTOMY LIUKIY. OTUNEH Ha BbIXO-
e 3aMellaeT aKkBUBaNeHTHoe KONMMYECTBO 3TUMNEeHa Ha BXo4e, HeobXoaMmMoro Ang cneaytolen 3arpysk, U ymc-
TOe noTpebneHue aTuneHa ymeHbllaeTca o 0,95 en. B pacyeTe Ha NPOU3BOACTBEHHbLIW LUK,

BO3MOXHO, YTO 3TUNEH, OCTalOLWMNCS B pesynbraTe npoLecca, byaeTr He TakMM YACTbIM, Kak NepBUYHbIN
3TUNEH BXoasiwero notoka. [loaTomMy B AaHHOM Mnpouecce MOXET ObiTb NpoBeAeH AONONHUTENbHBLIN 3Tar
OYUCTKN, YTODbLI OOBECTU 3TUMEH NOBTOPHOMO MCNOJIb3OBAHUA A0 TAKOrO XXe YPOBHS KAYecTBa, Kak NepBUYHbIN
MaTtepuan. B peaynbrate rpaHuubl UccrieayeMon cuctemMbl paclumpsawTcd. Metoa pacnpegeneHus Mo
3aMKHYTOMY LMKNY OCTaeTcAa NPUMEHUMbIM K pacLUMPEHHON CUCTEME U MO3BOJIAET YKNOHUTLCS OT Heobxoaw-
MOCTW paclumpeHus. [locnegoBaTenbHOCTL TEXHOMOIMYeCcKUxX onepauum B 3TOM chnydae npuBedeHa Ha
PUCYHKe 15.

0,95 en. nepBUYHOro aTUNEHA

1,00 eg. aTuneHa

[MPOMN3BOLCTBO
HFC-134a

KoHeUHbIN
MPOLIECC O4YUCTKMU NpoAyKT
(63 noTep) STAneHa
PucyHok 15 — T[lpumep nocnegoBaTtenbHOCTU onepaunn rnoBTOPHOro UCMNOIb-

30BaHMA MO 3aMKHYTOMY LIMKNY

Unctoe noTpebneHne aTUnNeHa OCTaeTCcsl OAHMM W TEM Xe B 3TOM MpuUMepe, HO K uccrneayemomy
NAXKLL aToM cucTeMbl AOMKHO ObITh A0DaBNEeHO U Apyroe NnoTpebneHne (Hanpumep, pacxo SNeKTpo3HEpPrun), a
TaKke BbIOpOCHI.

8.3.2 lNpumepbl TEXHONONMU NOBTOPHOIO UCMNONMbL30BaHUA NO 3aMKHYTOMY LIUKNY

CyLLeCTBYHOT crnyyaun, Korga noBTOpeHue LUMKa B crelyansHON Npou3BOACTBEHHOW CUCTEME MPOUCXOOUT
B He3aBUCUMbLIX MaTepuanbHbIX ooHAax cneunanbHOU npoaykuum ans NOBTOPHONC UCMONb30OBaHUA CTekna,
cTanu, antoMuHna U T. 4. Cuctema Bbinycka cneumnanbHOW NpoayKuyM NoCTaBNAEeT Cchlpbe B 00LLMA OHAO U MOSY-
YaeT BTOPUYHLIA MaTepuan 13 atoro gpoHaa. Ecnu MMnNopT 1M 3KCNopT BTOPUYHOTO ChIPpbsA MeXay oOLnM
poHOOM U XKNU3HEHHbLIM LUKIOM cneunanbHOU NpoayKUMU ABNAKOTCA SKBUBANEHTHLIMU, TO cUCTeMa BbInycka
crneynansbHON NpoayKUUKM MOXET ObiTb CMOAeNnupoBaHa aHanorMYHoO NOBTOPHOMY WUCMOMb3OBAHUIO MO 3aMK-
HYTOMY LUUKY. ECNX ocyllecTBNAETCA TONMbKO 3KCMOPT WX MMMOPT BTOPUYHOIO ChipbdA, TO AOIMKEH UCTONb-
30BaTbCH PA3OMKHYTLIN UMK (C TEXHONMOTMYECKUM MPOLLECCOM MO 3aMKHYTOMY LMKIY) N HEOOXOOUMO AONOJI-
HUTENbHOE PacCMOTPEHME BOMNPOCOB B OTHOLLEHUM obpalleHns ¢ NoNyTHbIMW Npoayktamni. BosHukaeT npobne-
Ma pacnpegeneHns B OTHOLLEHWN BbIroAbl MOBTOPHOMO UCMONb30BaHNUA 3KCnopTa Ui MMnNopTa.

[TpyMep NpPoU3BOACTBa allOMUHUS MOSACHSIET AaHHYO NMpobremMy 1 NpeaoCcTaBnsaeT pelleHune npobnemsi
pacnpegeneHus. YnpoleHHbIN )XU3HEHHbIW LMK almltoMUHUEBOW YNakKoBKWU NpuBedeH Ha pucyHke 16. B npume-
HAEMOW Ha NpaKTUKe TEXHOMNOrKn, Tpebytollen cneynudgpukaLmmm ans antoMMHUEBOW YNakoBKX, UCMONb3yeTCsl OUK-
CUPOBaHHbIV NPOLIEHT coaepKaHUs antoMUHUA, NONyYeHHOro U3 BTOPUYHOO chipbd. CnegoBaTenbHo, KONMYecTBO
BOCCTAHOBMNEHHONO MeTannMMyeckoro fnoma bonblle, YeMm BXoAHasa nponyckHast crnocobHOCTb 3TOW CUCTEMBI.
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[TepBndHOE

MPOWN3BOACTEO

aITrOMUHNEA Jlom ons nMenMeHeHA

B XU3HEHHBIX LNKIMaX

/ . . MNeyk Hpyrve :
[epBUYHbIN BTOpUUHBIA amoMUHUIR APYTON TIPOAYKUA
Y KT LMKIa )
BoccTaHOBNMEHHbBIN N
[Tpon3BoaCTBO > Z Kr JIOM OoLwmn '
Bo3epaTHbIn Nom onm Al CTPOUTENLHbIN
YMAaKOBOUYHOTO (110 - 2) kr poHA MaTepnan
Marepuana
ATTIOMUHKI [pyrue
100 Kr
[MpOV3BOACTEO BosBpaTHLIN JTOM
YMaKOBOK
ANIOMMNHNEBAS YNIaKOBKA
80 Kr
[1OBTOPEHMe
Mcnonb3oBaHmne LKA
Mcrnons3oBaHHast | BoaBpaTHbIn NOM
VNaKOBKa 50 [ PARHWLLBI
80 Kr o
CUNCTEMbDI

YnaneHue

(B OTXoObl)

[Tpn mMedyaHun e — 3HadyeHus nNpuBeaeHbl Ansd npumepa.

PUCYHOK 16 — Pa30oMKHYTbBIN UMK C TEXHOMOMMEN NOBTOPHOIO UCMONMb30BAHUA MO 3aMKHYTOMY LIMKNY OANSA  arnto-
MWUHNEBOW YINaKOBKW

HOSTOMy Nnone3HbIN BbIXo4 oMa yHaCTBYET B NOBTOPHOM WCINOJIb3OBAHWUA 10 PA30OMKHYTOMY LAKITY 34 MNpeaeErla-
MA CNCTEMbBI BbIlTYCKAa cneunanbHoOW NPOCAYKLUNN. Bbixog none3Horo noma B 06IJ_I,I/II7I CbOHﬂ, MOXHO CHUATATb
NOMNYTHBIM TMPOAYKTOM.

PelleHune I'IpOﬁJ'IEMbI pacripegeiieHMAd 3aKJ1io4aeTCHd B paCllpeHnn TpaHWL CHUCTEMBbI. Ha OoCHOBHOWU

BOMPOC «Kakas Nofib3a OT BbIX0O4a NOSIe3HOro JIoMa Npuv Npou3BoACTBE altoMUHUAT?» OTBETOM ABMIAETCH TO, YTO
OOMOJSTHATENbHOE KONMMYECTBO JIOMa Ha PbIHKE antoMUHUA YBENMYMBAET KONIMYECTBO AOCTYMNMHOro Momy4YeHHOoro
N3 BTOPWYHOIO CbIPbA allOMUHWUSA, KOTOPLIA 3aMeHseT altoMUHMEBbIe MeTalfibl U3  NepBUYHOro MaTte-
puana.

MeToa «paclumpeHnsa rpaHuLbl CUCTEMbI AN YKINOHEHUS OT pacrnpeaerieHns» no3BosiieT BbIYUCIIUTD
3 PEKTUBHOCTL BbIXOJa aNtoOMUHUEBOrO JiloMa 6e3 npumMmecein U3 CUCTEMbI BbiycKka cneumarnbHON NpoayKLnnA
B OTHOLLIEHNW 3aMeHbI antoMUHKUSA U3 MEPBUYHOIC MaTepuana Ha nony4YeHHbIN U3 BTOPUYHOIO Chipbs antoMUHKUSA, B
OPYrMx Npou3BOACTBEHHLIX cUCTEeMaXx, Hanpumep Mpu U3roTOBNEHUN antoMUHUEBBLIX OKOHHBLIX paM (puUcy-
HoK 17). ObpaboTka BbIXoda YACTOro artoMUHUEBOrO iloMa M3 NeYdn NyTeM NoBTOPEHUA LMKIIa, NPUBEAEHHOrO
Ha pucyHke 16, Bbi3blBaeT ACMONMHUTENbHOE BO3AENCTBME Ha OKpyXatowyk cpedy. Ho npu aTom cneayet
MPUHATL BO BHMMaHWE BbIrody AN OKpyXKawllen cpedbl OT 3aMeHbl MPOoU3BOACTBA W KI alltOMUHUA U3
nepBUYHOro MaTepunana (pucyHok 16). cnonb3ya AaHHYH TEXHOMOMMI0 BbIMUCAAIOT pasHOCTb MeXay NMpoun3Bo-
CTBOM antOMUHUA, MONYYEHHOro M3 BTOPUYHOIO ChipbA, U MPOU3BOACTBOM 3TOrO e npoaykTa 13 nepBuUyHoOro
MaTepuana. Pa3HOCTb BO3OENCTBUMSA Ha OKPYXKalLLy cpedy Mexay AByMs cnocobamy npou3BoacCTBa
ABMAETCA BbIrOQHOW ANA BbIX04a YACTOro NoMa 1 NPUHOCUT MOJb3y UCCNeayeMOon CUCTEMBI BbiNycKa antoMu-
HUEBOW YNaKOBKM.
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PAHWLBI PACLUMPEHHOW CUCTEMb

XXUW3HEHHbIW LMK antoMUHNEBON yNakoBKU W3HEHHbBIN LWKN antoMMHUEBOTO
CTPOUTENBHOrO Marepunana

[TepBu4HOe

MPOU3BOACTEO
artoMUHNS

[Mpon3BOACTBO
NepBUHHOTO

v . . [MTeyb antoMUHNA
[epBrHbIN BTOPWUYHLINA aMOMUHWIA
antoMUHUA NOBTOPEHNA

VKT LuKa !
BoccTaHOBNEHHbLIN I'I
evb
[TPOU3BOACTBO y Z KT JIOM §
yIEI)aI{OBOHHOFO BosBparHbIM NoMm NOBTOPEHMS ATTOMUH UG
(110 - 2) kr LMKITa e

Marepuana

AMOMUHUIA
100 «r

[MponssogcTteo | | [ponisoacTeo
CTPOUTENLHOTO| | CTPOUTESNTBHOIO
antoMUHUS aITlOMUHUSA

[TpOU3BOACTBO Bo3BpaTHbIN NOM
YNaKOBOK

AITIOMUHWEBESA YNakoBKa
80 Kkr

[ToBTOpPEHUE
icnone3oBaxue LKA

icronb3oBaHHaa | BoO3BpaTHbIM TOM
yrakoBKa
Kr
80 Kr 6U

Yoanenune

(B OTXOObI)

[MTpumevarHunme — [OnNs XU3HEHHBIX UMKNOB APYron npoaykumMm WCNonb3yioT MmaTtepuan wm3 antoMuHKUA.

PucyHok 17 — Pa3oOMKHYTBIN UMKIT C TEXHONOINMEN MOBTOPHOrO WCNOSIb30BAHUSA MO 3aMKHYTOMY UMKIY ANs anomMum-
HUEBOW YMNakoOBKM B CUCTEME C PaCUMPEHHBIMU TPaHULAMMA

[1lpn paccMoTpeHnn TEXHONOrM1 NPOU3BOACTRA creluarnbHON NpoaykuMmM ee BNUSHUE Ha OKPYXKaloLLYHo
cpeay MOXeET ObITb onpegeneHo MeToaoM MOBTOPHOrO UCMNOMNbL30BAHUS MO 3aMKHYTOMY LMKY. 3Ta Modenb
Da3npyeTcs Ha CKOPPEKTUPOBAHHOM TEXHOMOIMYECKOM pas3feneHnm nNpou3BoACTBa NEPBUYHOIC U BTOPUMHOIO
antoMnHUA (pucyHok 18). Takasa moaens TpebyeT, UTobbI NPoLIECCHI MPOU3BOACTBA NEPBUYHOTO armitoMUHUA B MeYn
MOBTOPEHUS LiUKNa ObINIM UAEHTUYHBIMM UM HE CUINBHO OTNIMYANUCL OT CUCTEMbI BbINYCKa creuuanbHON NpoayK-
LI N OT oCTanbHOW NPoAYKLUN N3 antOMUHUS, a TakKe YTODbI CBOWCTBA, NpUCyLLKe NEPBUYHOMY U BTOPUYHOMY
ANOMUHWIO, ObIN MOEHTUYHBIMIA WU MOA0OHBIMA.

B aTOM Mogenn NOBTOPHOTO WUCNONIb3OBAHUA NO 3aMKHYTOMY LUUKNY caenadHbl cneayowme aonylweHus:

- N3roTOBIEHUE OQHOTO U TOT0 XKe KoNn4ecTBa artoMUHUAEBOro yNakoBOYHONO MaTtepuana corfnacHo PUCYH-
Ky 16, a umeHHo, 100 «r;

- BO3BpaT 0AUHAKOBOIO KOJIMYeCcTBa antoMUHNUEBOIo NioMa, a UMeHHo, 110 Kr.

8.3.3 [Npumep NOBTOPHOINoO UCNONb30OBaHUA MO Pa3OMKHYTOMY UUKNY

B gaHHOM npumepe paccMOTpeHa rmnoTeTudeckasl cucrtema npons3soactesa beneHoro kKpadr-KapToHa
(KBPB). lNpumep He oTpakaeT CUCTeMy BbiNycka crneuuansHoOU npoaykunm N KaTeropuo Ha 3TOM LLUMPOKOM
YCNOBUN N He NpeaocTaBnsdeT TOUHbIX AaHHbLIX. lcnonb3oBaHHble MeTodbl pacnpeaeneHns oCHOBaHbI Kak Ha
pn3nvecknx CBOUCTBAX, Tak U Ha pade nocneayrowmnx npuMmeHeH1Un Bo3BpaTHLIX MaTepuanos. [locnegoBaTens-
HOCTb onepauun, ykaszaHHasa Ha pucyHke 19, nokasbiBaeT aTanbl, XapakTepuaywne aaHHbIN npumep.
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[TepBrYHOE

NPOU3BOACTBO
armoOMUHWA

- . . [Neys
[lepBn4HbIN BTOPUYHbLIA antoMUHMIA ORTOREHUS
aroOMUHUIA I P

20 Kr LMK

[IponsBoacCcTBO 110 kr
ynakoeo4yHoro | Bo3spaTHbIM NoMm
MaTepuana

ATTIOMUHUIA
100 Kkr

[Mpoun3soacTeo Bo3BpaTtHbIA 1OM
YMaKOBOK

AITIOMUHMEBAA YNaKOBKa
80 Kr

[loBTOpEHME
Micnonb3oBaHWe UVKITa

Mcnone3oBaHHadA | BoasparHbii Nom
YMaKoBKa 50 K [ PAHWLDBI
80 «r CUCTEMbI

YoarneHue

(B OTXOA4b!)

PucyHok 18 — Mogenb NnoBTOpeHUs uUuKkna Aans antoMUHUEBOW YINAKOBKU C
KOPPEKTUPOBAHHLIM  pasgeneHnem TEXHOIOMMYECKOro npouecca BbIMycKa
crieumanbHON MNPoayKUnn

OcHoBaHWe Ans pacnpeneneHuns
(8.3.3.1)

Onpepenexne NpMMeHeHnN
Ons BTopuiHoro matepnana KBPB

(8.3.3.1)

BblYncreHmne Konn4ecTea rnpuMmeHeHnn
(8.3.3.1)

dakTop pacnpegeneHns Ha OCHOBe
KOIMUYEeCTBa NPUMEHEHWUIA

(8.3.3.1)

KoHeYHble 3adlPy3KM B Pa3HbIe CNCTEMDBI
(8.3.3.1)

PucyHok 19 — Otanbl npumepa NOBTOPHOIO
NCIMONb30BaHUSA MO PAa3OMKHYTOMY LMKNY
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8.3.3.1 OcHoBaHue AnAa pacnpeaeneHus

OCHOBHbIM pakToOpOM pacnpeaeneHust NpoaykUunn ABNSIETCS NOSMHAA 3arpysKka, Kotopad dyaeT pacnpe-
aeneHa mexay nepBuYHbLIM NPOAYKTOM 1 NpoayKLUUEW, MoNyYeHHOW U3 BTOPUYHOMO BOJIOKHA, KOTOopas oTpaXkaeT
3arpysKu, CBA3aHHbIE C CUCTEMON BbINyCKa NEPBUYHON (MCXOAQHOW) NPOAYKLIMX A0 TEX NOp, Noka He 3aKOHYUTCH
XKU3HEHHbIX LMK 3ToW npoaykumn. OCHoBaHWe AN pacnpeaeneHns nokasaHo Ha pucyHke 20.

CBop ropoackmx TBepabIX BbI00pO4HBI cBop
OTXO0OOB, 3aKabklBaHue,
ToHKas BTOpUYHbIN
Dymara MPOAYKT

PucyHok 20 — OcHoBaHne ans pacnpegeneHus

CXKUranue,
KOMMOCTMPOBaHNE

8.3.3.20npepeneHne npumMeHeHUN W3BNEeYeHHOro/MOBTOPHO UCMONbL3YEeMOro Martepuana ponA
npousBoacTBa ©OeneHoro KpadT-KapToHa

MN3BeCTHbI ABa OCHOBHbLIX MPUMEHEHUSI TOHKUX BYMAaXKHbIX U KapTOHHbLIX OTXOA0B U APYrUX NMpoayKToB,
N3rOTOBMNEHHbLIX N3 BYMaXKHbIX OTX0A0B. PasHuLa cCOCTOUT B TOM, UTO WCMOMNb3OBAHHYHO TOHKYH bymary unu
KApTOH MOBTOPHO UCMONb30BaTh HEBO3MOXHO. [pyre npoaykTbl U3 OYyMaXKHbIX OTXOA0B BO3MOXHO WCMOMb30-
BaTb A1 BOCCTAHOBNEHUS M NOBTOPHOIO NMPUMEHEHUS.

B naHHoM npumepe cuntaeTcd, 4To 30 % KBPB HanpaBngaioT Ha ropoackyo cBanky U npeanpuatia ans
nuksnpaumm, a 70 % noctynakwT B CUCTEMbI U3BNEYEHUS U MOBTOPHOIO UCMONBL3OBAHMS DyMaru, Kak ykazaHo
BbILLE.

[TpoAyKLUMOHHBbIE CUCTEMBI, ACNONMb3YOLWMe YTUNM3auuio oTxodoB U narotasnmeawowme 70 % n3BneYveH-
Horo KBPB, asnatoTca pasHeiIMX No cBoen cyTu. CornacHo pacdyetam 25 % BcexX U3BMNeYeHHbIX K3 0TXOO0B
BONOKOH UCMOMNb3YIOT ANS1 U3roTOBNEHUA TOHKOW bymarn, a 75 % Bcex uaBnedveHHbix BonokoH KBPB nocty-
natoT B Apyrue npodyKUUOHHbIe CUCTEMbI, KOTOPbIe NMPUMEHAT TEXHONOMNIO 3aMKHYTOrO UMM PasoMKHYTOro
uukna. NHpopmauna o notoke matepuana v dpakuun npueegeHa Ha pucyHke 21. 3HayeHUsa nepemMeHHbIX
npuBeaeHbl B 8.3.3.3. Bcto BbIpaboTky cyuTtatoT paBHon 1,0 (6e3 noTepb) Anst TOro, Ytodbbl YNpoCTUTh BbIYUC-
NeHuns.

8.3.3.3 BbluucneHune ymcna npMMeHeHUN

C NomMoLLbo pUCYHKa 21 BO3MOXKHO onpeaennTts obllee Yncno npumeHeHun u. Nicnonb3oBaHbl cneay-
lolme 3Ha4YeHUs nepemMeHHbIX:

Z1 — (ppakumna nepBMYHOIo NPOoAyKTa, KOTopad U3BneYeHa nocre nepBoro NpUMMeHeHUa 1 satem UCNosb-
30BaHa NOBTOPHO;

1o — PpaKkuMA BOJIOKOH Z,, KOTOPble MOBTOPHO WUCMOML3YIOT ANS1 U3rOTOBJIEHUA TOHKOW OymMmaru;
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[TepBUYHbIN

NMPOAYKT

Z4

[TOBTOPHO NCMONb3yeMble

BOJTIOKHa BOrokHa,

HE MCNOJTb3yEMbIE MOBTOPHO

U244 U1221Y? U1221Y7
O6opoT nMynbrbl ToHkas bymara

1'21

BornokHa,
He UCMOoIlb3yeMble [loTepn
MOBTOPHO UqnZ4(1 - ¥o) BorokHa,

HE NCNOJTb3yeMble MOBTOPHO

UqgZ; UqaZ4Yq [TpON3BOACTBO
O6opoT nynbnbl BTOPUYHOIO
npogyKTa

(Uq13Z1Y3 + X3V3) - Z3

[loTepu
U13Z1+ (1 - ¥a) OBopoT Nynbnbl 3
X3
(z5 - X3)
[TOBTOPHO
NCroSib3yeEMbIe BonokHa gns NoBTOPHOro
BOITOKHA NCNONb30BaHUS

B APYrMx cnctemax

£y = 0,70, Uqo = 0,25, Uqa = 0,75, Za = X3 = 0,5, Y3 = 1,0

PucyHok 21 — Pa3sHble npumMmeHeHns oTxogoB u naeneveHHoro KBPB

U413 — PPaKLUMA BOINTOKOH Z4, KOTOPbIE MOBTOPHO UCMONb3YIOT ANA U3rOTOBNEHUA BTOPUYHOWU NPOAYKLMUN.
Cymma uq, + U453 paBsHa 1,0;
¥, — N3BneveHne BONOKOH U3 000POTHOW NyNbNbl AN U3roTOBNEHUSA TOHKON Dymaru;
Y — U3BNeYeHne BONOKOH N3 060pOTHOM NMynbnbl A5 NIOBTOPHO UCMOMb3YeMON NPOAYKLNN;
Z, — (PpakuMa NMoBTOPHO WCNOMbL3YEMOU NPoAYKUUK, KOTOPYHO UCNOSb3YHOT B AallbHENLLEM;
X, — PpaKkuUMa NOBTOPHO UCMNOMNbL3YyeMOW NPOAYKLUNN B CUCTEME C PA3SOMKHYTBIM LIUKITOM,;
Zy = X5 OTCYTCTBME TMOBTOPHOIO MUCMNOJIb30BaHUA BOJIOKOH NOCNe UX UCMNOJIb30BaHUA B CUCTEME C
PA3OMKHYTbIM LIAKITOM.
[nsa noBTOPHOro UCMob30BaHWUA, NpeAcTaBneHHOro Ha pucyHke 21, obllee 4Yncno NpuUMeHeHnn U ansa z,
BOJIOKOH MOXKET ObITh BbIMMCIIEHO cneayowmm obpasom:
U = 1— nepBoe NpuMeHeHne NOBTOPHO UCNOMb3YEeMOU NepBUYHOW NMPOAYKLNN;
+ Z, Uqp Yo — NPUMEHEHWE MNOBTOPHO MCNONb3YyeMON NpoayKUn ANa NPOU3BOACTBA TOHKON DyMari;
+ Z, U4y Y3 — NMPUMEHEHNE NOBTOPHO UCMONIb3yeMOU NPoAYKLNK (NepBbIv NpoXoa);
+ Z, Uq3 Y3 (Z3 V3) — NPUMEHeHne NOBTOPHO UCNOSb3yeMOU NPoAYKLNU (BTOPOU NPOX0oa);
+ Z, U3 Y3 (Z3 V3)? — NPUMEHeHe NOBTOPHO UCNONb3yeMon NpoayKUUK (TReTUN NpoXoa);
+ Z4 Uqz Y3 (Z3 V3)1— NpUMeEHeH1e NOBTOPHO NCNONb3yeMOon NpoayKumn (n-1 npoxoAa)
7l

U=1+(Zy U Yo) ¥ (Z1 Ugg Ya) - [1 +(Z5 y3) + (25 ¥a)" + -] .
BbluncneHue nocneaHero sneMeHTa 1 rpynnupoBaHue NpuBoanT K criegytolemMy pesynsraTy:
u=1+ 2z [(Uz yo) + (g3 y3) (1/(1 = (23 ¥3)] -

CnepgoBartenbHo, obLlee Y1cno I'IpI/IIVIEHEHI/Iﬁ BOJIOKHA, NnpegHa3HnavYeHHOro aJjid noBTopHOIo NCroJib30Ba-
HUA, COCTaBJIAET

u=1+z, [(Us .VQ) + (Uq4 .Vg) {11 = (z, .Vg)] :
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8.3.3.4 BbluucneHue cpaktopa pacnpegeneHna Ha ocHoBe Yucna NpUMeHeHUA

[locne onpeaeneHns Yncna NnpUMeHeHUN U, paBHOro 2,225, akTop pacnpeaeneHns BbIMUCNAKT crneaylo-
LLIMM 0Bpa3omMm.

Ecnn dppakunto z, 6beneHoro KBPB maBnekaloT npu nocrnegyrowmMx npUMeHeHNAX B ApYyrnx npoayKLNOoH-
HbIX cucTemMax, To 1 — z, obllen 3arpy3kn octaeTcs B NepBUYHON (MCXOOHOW) CUCTEeMe, a Z, BCeX 3arpysok
NPUOdaBMAOT KO BCEMY KONMWYECTBY NMPUMEHEHUA MOBTOPHO MUCMNONb3yeMOW NnpoayKkunn. Heobxogmmo NOMHUTB,
YTO NepBUYHLIN (MCXOAHLIN) MaTepuan Takke BXoAUT B 3Ty ppakuuto. PakTop pacnpegeneHna KOHeYHOW 3arpys-
KW ONs CUCTEMBbI BbINycKa NEPBUYHON (MCXOQHOW) NpOoAYKLWX ONpeaenstoT cneayrowmm odbpasom:

(1 —2z,) + (z4/U).

ITOT noaxoa K pacnpegeneHnto, 0CHOBaHHbIN Ha obLLeM KonmyecTBe NpUMeHeHWA Noc nepsoe, NpumMe-
HUM K CUCTeMe BbINycKa NepBUYHOU (MCXOQHOW) NPOAYKLMN U KO BCEM CcACTEMAaM BbINycka Npoaykumn U3 0TXOo-
noB. Takkak z,= 0,70 nu = 2,225, To pakTop pacnpeaeneHna ana cuctemMsl Bbinycka nepBUYHOU (MCXOQHOWN)
NPoAYKUMN cocTaBndaeT

(1- 0,70) + (0,70 / 2,225) = 0,30 + 0,316 = 0,6146.

ToYHO TakK e Bce KoNM4ecTBo NpUMeHeHU NoBTOPHO UCMONb3yeMou NpoayKLUMM N3 N3BIEYEHHOro MaTte-
prana noBTOPHO Ucnonb3yemorc KBPB nonydnt dpaktop pacnpegeneHusa, paBHbIN

z, (U= 1)/u=0,70 (2,225 — 1)/ 2,225 = 0,3854.

CymMma pakuuin opurrHana v obliero Konm4ectBa CUCTEMbI BbiMycKa NMOBTOPHO WCMONb3YEMON NPOayK-
LMK AospkHa 6bITh pasHa 1,0.
Heobxoammo npoBepuTh creayioLliee yCroBue:

0,6146 + 0,3854 = 1,000.

8.3.3.5KoHeu4Hble 3arpy3Kku pasHbIX CUCTEM

3arpysKku pasfimyHbIX CUCTEM pacnpeaensitoTcs creayiowmm obpasom.

[1na nepBUYHOU (MCXOQHOW) CUCTEMbI BCE 3arpy3ky NpoayKUMOHHEIX cuctemMm ana kaptoHa KBPB B pac-
yeTe Ha PYHKUMOHaNLHYIO eUHULLY YMHOXaloT Ha dpakTtop pacnpeaeneHna 0,6146. 3To nokasbiBaeT BaXXHOCTL
CUCTEMBbI BbINyCcKa NepBUMHOU (MCXOQHOW) NpoAyKUMX B pesynkTatax MHBEeHTapU3alMOHHONe aHanmaa. 3Hauu-
TeNnbHaga dppakums NpoayKLUNOHHOU CUCTEMbI NePBUYHON (MCXOOHOW) NpoayKUUM NPoXoauT No BCeM NpoayKLUUOH-
HbIM CcCTEMaM MOBTOPHO UCMNOMNbL3YEeMOU NPOoAYKUMA. STUM NoavYepKUBaeTCs TOT (pakT, UTo MaTepuarn, Hanpas-
NeHHbIN Ha NOBTOPHOE UCNoNb3oBaHUE, ABNAETCS LeHHBIM MOonyTHEIM MPOAYKTOM, & He OTHOCUTCA K OTXo4aM.

[na pa3nnyHoM NoBTOPHO UCNONB3YyEeMOW MPOoAYKUMK Chipbe, NocTynarollee U3 CUCTeMbl NMPOU3BOACTBA
KBPB, BkntovaeT B cebs1 ocTanbHyr YacTh 3arpysok unn (1-0,6146) = 0,3854. Npu ncnonb3oBaHUN CUCTEMBI
BbINyCKa TOHKOW Dymaru, kotopas He obecrnevmBaeT AanbHeuLllero N3BrneyeHns BoOrokHa 1 nocrne UCnosib3oBa-
HUS1 HanpaBnsieTCcA B 0TXoAbl, hakTop pacnpegeneHuns oyaet paseH 0,3854 Anga noBTOPHO UCMOSb3YEMOTO Chlpbe-
BOr0O BOJTOKHA B KOHKPETHOM MPUMEHEHUMN.

[Tpy NpUMeHeHN OpPYyTrX CUCTEM BhINMYyCKa MOBTOPHO UCMONMB3YyeMOW NpoayKun pakTop pacrnpeaeneHnd
0,3854, koTOpLIN onpeaensieT KONMMYECTBO Chipbsl (BONTOKHA) ANSl BCEro KoNMMuecTsa NpUMeHeHUU, MOXeT ObITh
YMeHbLLEH B COOTBETCTBUW C OMbITOM 3KCMyaTauun CUCTEMbI M NPOLEHTOM UM A0Nen NpoayKToB, O KOTOPbIX
M3BECTHO, YTO OHW NoanexaT U3BNevyeHUo U MNoBTOPHOMY UCMNONb30BaHUIO B ApYrMX cuctemax. B aTom npume-
pe Z3 = X5, MO3TOMY AdalnbHelllee NOBTOPHOE UCMONb30BaHNE HEBO3MOXKHO.

B oboux cnyvasax K 3arpyakam, noctynaroLMM ¢ BOJTIOKHOM ChIPbEBOrO MaTepuana, Tpebyetcsa obaBnsaTh
crneunanbHble 3arpysky BCneacTeme nepepaboTkn U T. A. CbipbeBOro BOMOKHa B CUCTEME BhIMyCKa HOBOW NPOAaYK-
LAN.

Ecnn noBTOpHOE MCNONBb30OBaHNE MPOUCXOAUT B CUCTEME C PA30OMKHYTbIM LIMKIIOM, TO MEeTo[ pacnpeqe-
NeHnsa aHanorM4eH M3noXXeHHoOMy Bbille. BaykHo, YTobbl gonyweHnsa U BbliMUCeHUAa dbakTopa pacrnpeaeneHus
OblNIM NPOBEepPeHbl aHaNorMYHo yKazaHMamM Bbille Ana NoATBepXaeHus Toro, Yto dppakumm aobasnedsl go 1,0.

9 Mpumepbl OLEHKN KavyecTBa AaHHbIX

9.1 CopepxaHne Nr'OCT P UCO 14041

B NTOCTP NCO 14041 ycTtaHoBneHb! criegytoline TpeboBaHUS:

B nyHkTe 5.3.6:

« TpeboBaHUs K Ka4eCTBY AaHHbLIX AOMMKHbI BKITHOYATL B cebs crneayrolme napamMmeTpsbi:

- OXBaTbiBaeMbI Nepuno BpeMeH — BPeMSsl, K KOTOPOMY OTHOCAT AaHHble (Hanpumep, nocnegHue nsth
NneT) n MUHUManNbHbLIN NPOMEXYTOK BpeMeHU (Hanpumep, O4uH rod), 3a KoTopbI A0MKHbI ObITh cObpaHbl AaHHbLIE;
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- reorpadguyeckas NnpoTsHKeHHOCTb — reorpadpuyeckas obnacTtb, K KOTOPOW OTHOCAT cobupaemble AaHHble O
eAVHUYHbLIX NMpoLeccax, yaoBneTeoparoLne Luenam nccrnegoBaHuga (Hanpumep nokanbHbIW, permoHanbHbIv, HaLK-
OHalnbHbLIN, KOHTUHEHTAaSTbHbLIWA N MUPOBOU MaCLUTADbI);

- ICNOMNb3yeMast TEXHONOMMA — BapUaHTbl TEXHONOMMIN 00paboTKU AaHHbLIX (HanpumMep, B3BELLIEHHOEe cpe-
Hee ANA CMecU peanbHbIX MPOoLEeCcCcoB, Nydllas U3 A0CTYMHLIX TEXHOMNOMUUA N Haunxyallaa U3 PyHKLUNUOHaNbHbIX
eaUHNLL)».

B nogpasgene 6.3:

«Ecnu paHHble cobpaHbl U3 onybnMKoBaHHbBIX UCTOYHWUKOB, AOJTKHA ObITh CChINKa HA NCTOUHUK MHdYOpMa-
LK. YTO KacaeTcs gaHHbIX U3 NUTepaTypPHbIX NCTOYHUKOB, NpeACTaBNALWNXCA BaXKHLIMW A4 BLIBOOOB UCCIe-
OOBaHUs, HeobxoaMmo, YTobbI Ha onybnMKoBaHHbIE NUTEPaTYPHbIE UCTOYHUKA, codepKallne nogapobHOCTN O Co-
OTBETCTBYIOLLMX NpoLieccax coopa MHpopMaLnn, BpeMEHN, Koraa AaHHble Db cobpaHbl, U ApYrnX nokaszatensx
KavyecTBa AaHHbIX, UMENUCh CCbITKW. ECcnin Takne aaHHbIe He COOTBETCTBYIOT TPEOOBaHUAM K KAYECTBY UCXOAHbIX
OAaHHbLIX, 3TO AOIMKHO BbITh 3aPUKCUPOBAHOY.

B nyHkTe 6.4.2:

«Ana kaxxaoun kateropun AgaHHbIX 1 MecTa, NpeAcTaBNsAoLWEro oTYeT, rae BbIABMEHO OTCYTCTBUE AaHHbIX, B
pesynbrarte HeobxoanMbIX A4opaboToK CreayeT NonyvnThb:

- 0DOCHOBAHHOE «HEHYIEBOE» 3HAYEHUNE AaHHbIX;

- «HyleBOe» 3Ha4veHune, ecrin OHO 06OCHOBAHO;

- pac4yeTHOE 3HavYeHne Ha OCHOBaHUM 3aPUKCUPOBaHHLIX 3Ha4YeHUN e AUMHUYHBIX NPOLLEeCCOB, NCNOMb3YI0-
LLIMX NOO0OHbIE TEXHOIOTNY.

B pasgene 7:

«MHTepnpeTaunsa AomkHa BKoYaTb B cebs OLEHKY KavecTBa AaHHbIX U NpoBeAeHWNe aHalMM30B YyBCTBU-
TeNIbHOCTU 3HAYUMBbIX BXOAHbIX, BbIXOAHbLIX MOTOKOB 1 METOAONIOrMYecKUX NpeanovTeHni, YTobbl NoHATL Heornpe-
OeneHHOCTb pe3ynLTaToBY.

9.2 O6Lee npeacraBrneHue

MAXKL BkntovaeT B cebst coop U MHTErpau o COTEH U3 ThICSY YaCTeW AaHHbIX, KacatoLWMXCA Uccrneayemoin
npoayKUMK, npoLecca Unn aesaTensHoCcT. B 3aBUCMMOCTM OT obnactn uccrnegoBaHus MHopMaLuo cobupatoT
N3 pasnn4HbIX AICTOYHUKOB. B 3TOM cnyvae BaXKHO, YTODbLI MEeHeMKMEHT Ka4vecTBa AaHHbLIX ABMANCA HEOTHEM-
nemMmon YacTbio 0bLero npouecca Npon3BoacTBa.

[TocnenoBatensHas npoleaypa npoBeaeHUsl OLEHKMA KavyecTBa AaHHbIX, TPeDOBaAHUA K Ka4eCTBY AaHHbIX
N NoKaszaTeNn KadecTBa AdaHHbIX, KOTopble Aonyckaetcd mcnonb3oBaTtbh B NAXKL, npuBegeHsbl Ha pucyHke 22.

LEJTb M OBITACTb WCCITEQOBAHNA

TPEBOBARWA K KAMECTBY DAHHbBIX (9.3)

BpemeHHble [eorpadoundeckme - TexHudeckne
(9.3.1) (9.3.2) (9.3.3)

 eAD fALLLy )

CBOP JAHHDBIX
| CPOP AARRBIX |

OueHka kadecTBa JaHHbIX (9.4)
ToYHOCTs (9.4.1)

[MonHoTa (9.4.2)
[TpepgcraBuTensHocTb (9.4.3)

AHomanuu / TponyLlueHHble
OaHHble (9.4.6)

ITornynocTs (9.4.4)
BocnpounasoanmocTb (9.4.5)

PUcyHoK 22 — [lpouenypa npoBeaeHns: OLEHKU KaYvecTBa AaHHbIX

0
=
L]
—
L0
O
0
—
L
~
ol
Q
L]
-
~
L
@)
-
=
O
L]
=
L]
~
S
N
= |

30



[OCTP 52867—2007

9.3 TpeboBaHMA K AaHHBLIM ANA cocTaBreHUa ocoboro cnmMcka MecT

Llenb nccnepoBaHns — ycTaHOBUTL OCHOBY NS onpeaeneHns ocbnactein, 3aBUCALLMX OT BpEMEHU, reorpa-
dryeckoro Mecta 1M TexHonormdecknx TpeboBaHui uccnegoBaHus. 3Ta AeaTeNIbHOCTb B paMKax UccneaoBa-
HUA ABMAETCS BaXKHbIM MepBbIM 3TanoM A8 YCTaHOBMEHNA TpeboBaHUI K Ka4eCTBY AaHHbIX.

9.3.1 O6bnacTe uccnegoBaHUA, 3aBUCALLIAA OT BpeMeHMU

HeobxoamMmo NPUHATL HECKOBbKO peLUeHWUIA, KacatoLWUXcs TMNna 1 MCTOYHUKA AaHHbIX, KOTopble npearnosia-
raeTca Mcnonb3oBaTh B UccneaosaHn. Cpok AaBHOCTY NEePBUYHbBIX AaHHbIX, KOTOPbLIE 3aBUCAT OT MecTa pacho-
noXkeHusa obbekTa nccrnegoBaHnsl, U BTOPUYHbIE AaHHble (Hanpumep, onyonmMkoBaHHbIE UCTOYHUKA) MOTYT OblIThb
npyBeaeHbl ANA YTOYHEHUS.

lMpumep — Ob6rracmu uccriedogaHusi Mo2ym O6bimb onpedesieHbl nymem UCIoJsIb308aHUsT UCMOYHUKOS
oboux munoa.

Ob6brracmu mo2ym O6bimb onpedesieHbl NymeM Ucnosib3oeaHusi oboux munog8 OaHHbLIX, NOJIYYEeHHbIX U3
pa3HbIX ucmo4dHukose. Hanpumep:

- TepP8UYHbIX OaHHbLIX, MOJIYYEeHHbIX U3 cneuuasibHOU KOMNaHuu 3a nocsedHul 200;

- @MOPUYHbIX OaHHBLIX, ONy6/IUKOBAHHbLIX 8 Pa3/IUYHbLIX UCMOYHUKAaxX 3a nocrsiedHue nsmb jiem.

ChneayeTt oTMeYaTb crny4vau, Korga CpoK AaBHOCTU AaHHbIX HE COOTBETCTBYET LN onpegeneHnsa obnacTu
nccnegoBaHus.

PaKTUIECKN N3MEPEHHbIE AaHHbIe CreayeT cuYMTaTb HaunyyvlnMn, Tak Kak oHWU obecneymBatoT NoHUMA-
HUe U3MEHYUBOCTU, MPUCYLLIEN NpoLeccaM, KOTopble npeanonaraetca moaenvposaTth. OQHako AaHHble, O0MMK-
HbIM 0Dpa3oM NMOATBEPXKAEHHbIE AOKYMEHTaMKU, pacdeTaMn UM oUeHKaMK, TakKe SABMAITCH OUYEHb LIEHHBIMMN.
[1o BO3IMOXXHOCTU, AaHHble cobupaloT 3a MUHUMAanbHbLIA Nepuod— oauH rod. Takue AaHHble obecnedymBatoT
SICHOCTb MOHUMAaHWSA NMOTEHLWANBbHbLIX CE30HHbIX BO3AEUCTBUN, U3BMEHEHUN €CTECTBEHHbLIX NPOLECCOB U BO3HUK-
HOBEHUA HenpeaBMaeHHbIX cobbITUA. B aononHeHue K cneuuansHoOMY nepuoay uccnegoBaHusl pekoMeHayeTcs
0obaenATL 0030p 3a 12 MecaueB, YTODbl NPOBEPUTL NocneaoBaTENbHOCTL U 0BNerY1Tb BbIsIBIIEHWE aHOMa M
NN NOTeHUUarnbHbIX OLLMOOK B oTHETax.

9.3.2 leorpachunveckunn oxear

[TlpocTpaHcTBEHHAA rpaHuLa obrnact nccnegoBaHUsl MOXKET BKIOYaThb B cebd 3aBUCMMOE OT MecCTa
pacnonoXeHns obopyaoBaHWe, ABMANOWEECA 4YacTbio NMPOU3BOACTBEHHOM CUCTEMbI ONA UCCNeaoBaHUS,
KOTOpPOE MOXET ObiTb B allbHEeULeM pacrnpoCcTpaHeHO Ha Ocobbli panoH U CEeKTOop PblHKa. MccneagoBaHue
MOXHO pacllMpUTb A0 pa3MepoB 3aBUCSLLEro OT MecTa pacrnonoXeHust ydactka. B aToM cnydvae Kaxagas
y4yacTBylollad KOMMNaHWA nepBOoHaYanbHO yCTaHaBMBAET KONMWMYECTBO BKMWOYaeMOW npoaykuun, BRocne-
CTBUM NPOCNeXnBaemon B 0bpaTHOM HanpaBneHUM Yepes LIenoYvky NocTaBkA NPoayKLMM A0 BO3BPaTa NPOoAayK-
LN, ee NoBTOPHOIMO UCNONL30BaHUA U yaaneHusa. Llenoyka nocTtaBky NPoayKLUMKA MOXKET ObITb pacnpocTpaHeHa
3a npeaensl TOro permoHa, rae npogaeTtcsl NPoayKLUnsi, ocobeHHO B crnyvae, Koraa B UCCneaoBaHUM y4acTBYHOT
MOCTAaBLL KN ChIPbA.

BakHo 0becneunTb NOTOK NMPoAyKLIMM COOTBETCTBYIOLLIMMWN AOKYMEHTAaMM, Tak Kak OHU SABMSAKOTCH OCHOBOU
ans MeHegKMeHTa MHopMaLUnn U nocneaytollen oLeHKM KavecTBa AaHHbIX. [JJOKYMEHThI TakKe SIBMSIIOTCH
OCHOBOW ANS OLEHKU CTeneHun 3aBepLleHHOCTU UccrnegoBaHus.

9.3.3 Ucnonb3yeMble TeXHOMOIMn

[lepeveHb cneunanbHbIX NPOU3BOACTBEHHLIX YYACTKOB, KOTOPbIE NPedoCTaBnsAloT AaHHbIE, UCNOMb3YIOT
Onsa onpeaeneHunst XapakTepucTuK, NPUCYLLMX NpoayKLUUX, NPOLECCOB U TEXHOMOMM KOHTPONA OKpyXatollen
cpedbl. KpaTkne CBOOKU TOProBbIX accoumauuii U rocygapcTBEHHbLIX yUpeXaeHUA obecneymBaloT nonyveHue
HeobxoaMMon Ana nocneayrollen oUeHKN YpoBHSA NpeacTaBUTENbHOCTU AaHHbLIX B pasdHbIX OTpacnsax NPoMbILL-
NIEHHOCTI.

Llenb gaHHOro nccnegoBaHUA 3akno4vaeTcesl B OLIEHKE COBOKYMHOCTU UCMONb3YEMbIX TEXHOSIOTUA U KOMU-
YeCTBE TEXHOMOTNYECKNX MECT, UMEOLLIMX OTHOLLEHWe K AaHHOMY TUNY TeXHomNorni. Cneayet yunuThiBaTh YPOBEHbL
TEXHOMOrMYECKON pas3paboTkn B criydae, ecni obLLMA XKU3HEHHBIN LUK OXBaTbIBAET Nepuoa BpEMEHHU, B TeHEHME
KOTOPOro Takas paszpaboTka MOXKET DObITh 3aBepLUeHa (CM. NPUMEP € XONTOAUNbHUKOM, NpuBeaeHHbIN B 4.4 ).

9.4 TpeboBaHUA ANA XapaKTepUCTUKN KaYvecTBa AaHHbIX

BIOCTP NCO 14041 npruBeaeHsbl NATL NokasaTenen KavecTea AaHHbIX U MeToabl X cdopa U UHTerpauumn.

9.4.1 To4yHOCTb

TOYHOCTb — 3TO Mepa U3MEHEHNA 3HaYEeHUA AaHHbIX AN KaKOoN onpeaeneHHon kateropun gaHHbix. C ee
MOMOLLIbIO OnpeaensatoT pasdbpoc NN HEMOCTOAHCTBO 3HAaYEeHUA Habopa AaHHbIX OTHOCUTENLHO CpeaHero 3Have-

HAA OJ14 KOHKPETHOI O Haﬁopa AdHHbIX. ,D,J'IFI KaxK oW KaTelOpnn AaHHbIX BBIMACIIAKOT cpearnee 3Ha4YeHNeE N CpeaHe-
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KBaApaTUYECKYH OLLMOKY OTYETHBIX AaHHbLIX U COCTaBNAT OTHET ANH KaXX40ro TMNOBOro npouecca npoaykKLmMoH-
HOW CUCTEMBI. TOYHOCTb U3MEPEHNIA MOXKET ObiTb UCMNOMb30BaHAa AN OLEHKA OTHETHbLIX 3Ha4YeHU U NPpU aHanmae
YYBCTBUTENBHOCTU pPe3ynbTaTtoB UccegoBaHUS.

9.4.2 3aBeplUeHHOCTb

Ha 3aBeplUeHHOCTbL UM MOMNHOTY AaHHBIX NMEePBUYHOMO rnpoLecca MOXeT yKasblBaTb NMPOLUEHT MecCT, ANd
KOTOPLIX MNEePBUYHLIE AaHHbIE ABNSIIOTCA AOCTYMHBIMU U3 ODLLEro YMicna Taknx MecT. Kak npaBuno, uenb, Bbipa-
XKaeMyo B NPOLEHTaX, COrNacyoT ANS KaXKAoro TyMna npouecca nepea Havyanom coopa gaHHbIX. B cpaBHUTENb-
HbIX MCCNeaoBaHUNAX LENbo SIBNSIETCH 3aBEPLUEHHOCTb KaXKA0U NMPON3BOACTBEHHOU CUCTEMbI A0 3KBUBANEHTHO-
ro ypoBHs. Cneayet ycTaHaBNMBaTh Leny onpegeneHHoro ypoBHA (Hanpumep, 70 %).

9.4.3 NNpeactaBUTENBHOCTDL

[TpeacTaBUTENBHOCTL YKA3bIBAET HA KAYECTBEHHYHO OLIEHKY CTEMNEHN, 40 KOTOPOU HAbOop AaHHbLIX OTpaXKaeT
OOCTOBEPHYHO COBOKYMHOCTb, NpeAcTaBNAOLLYH UHTepec. B cyLLIHOCTM 3Ta oUeHKa aHanoriuyHa 3aBepLUeHHOCTN,
HO cdpokycupoBaHa Ha reorpaduyeckue, 3aBUCMbIe OT BpeMeHU, U TeXHOMormyeckmne pasmepbl Npou3BoACTBEH-
HOW CUCTEMbI. ITOT NoKasaTeNlb onpeaensieT ypoBeHb, A0 KOTOPOro 3HavyeHUs gaHHbIX, UCNONb3yeMble B UCChe-
OOBaHWW, NpedCcTaBNAT JOCTOBEPHOE U TOYHOE U3MepeHUe COBOKYMHOCTU, npeacTaBndiolen nHTepec. ITOoT
yKazaTeslb MOXET TakkKe NpeaocTaBnsTb MHPoOpMaLUnio 0 opakumm Bcerc obbema npoaykumm, npeacraBreHHoOu
y4yacTHUKaMn uccnegosaHus. J1iobble BbISIBNEHHBIE OCHOBHbLIE U3MEHEHUS NMoaneXaT UCCNeaoBaHNUIO U ODbSIC-
HEHWIO.

lpumep — Heob6BekmusHbIU ebI6OP € 3a8ePUWEHHOCMbIO.

[na Toro 4tobbl onpeaennTb yaenbHbl BbIOPOC YrNEeKUCNOoro raza B KunoBaTT-4acax B onpeaeneHHoOM
PErNOHE NN CETU ANEKTPOCHaDKeHWS cneayeT yCcTaHOBUTL HabnoaeHWe 3a Kaxkaon nepepabdaTbiBatoLlen ycTa-
HOBKOW ANs1 MONy4vYeHUst cpeaHero 3HadeHus. TeM He MeHee, ecnin HabrnoaeHue ycTaHaBMMBAETCA 3a CETbIO,
B KOTOPOW aneKkTpocHabxeHne Ha 96 % obecnedymBatoT rmapoanekrpocTaHunn, a octanbHble 4 % npuxoaaTcs
Ha OObIYHLIE YrofibHbIE 3HEProbnokn, To HebpexHoe oTHoLWEHNe K Bblbpocam 4 % TennoBbIX CTaHUUA ByaeT
BHOCUTb CYLLLIECTBEHHYIO CUCTEMATUYECKYO OLLUDKY.

9.4.4 lloryHoOCTL

NornyHocTb aABNAeTCA Kav4ecTBEHHbIM MOHUMMaHMeM TOro, Kak eguMHoobpasHo MeTodbl nccnegoBaHus
MPUMEHSIIOT K Pa3fmMYHbIM U3yYaeMbIM KOMMOHEHTaM. JTa Mepa KavecTBa siBnseTcs Hanbornee BaXKHOW AN
yrnpaBneHnsa NpoLeccoM MHBeHTapuiaLnn. JIorM4YHOCTbL 0becnevYmnBaeTCa B peaynsTaTe BbINOMHEHUA HECKOMbKO
aTanoB. OOHUM K3 HUX ABMNSIETCA KOMMYHUKaUUa. B UccneaoBaHWK, KOTOpoe BKMoYAaeT B cebsl pag pasHbIX
KOMMNaHWA, KOTOpble B CBOK ovepeb nonydyarT AaHHble U3 ApYruX MecT pasHbiX CTpaH WU KOHTUHEHTOB,
OOJDKHO OblTb 4YeTKoe MOoHUMAaHUEe TOro, Kakune pAaHHble HeobXoaumo 3anpoCUTb, Kak OHW NOMyYeHbl W
NCNONb3YHTCA.

lpumep — OmyemHoe 3HavYeHuUe om psida npoussooumernell.

[Tpn ycTaHOBNEHWUM CpeIHero 3Ha4YeHus1 BeIbpoca 1 3HepPreTUYeCcKNX AaHHbIX AN MaTepuarnbHbIX BXOOOB
B MPOWU3BOACTBEHHbLIN Npouecc HeobXoaAUMO MONYyYUTL YUCNOBLIE AaHHLIE OT psaa Npou3BoauTenen. Hekotopble
N3 HAX MOTYT ObITb BKIMOYEHbLI B OTYET B COOTBETCTBUU ¢ POPMOW, NpUBEAEHHON B HALIMOHANBLHOM CTaHaapTe Unn
B APYroM HOpMaTWUBHOM AOKYMEHTE, B TO BPeMsl Kak Apyriue npeactaBnAtoT CBOW COOCTBEHHLIA OMNbIT NYyTEM
peanbHbIX U3MepeHU. Tak Kak OHW He SBMSIIOTCS eanHoobpasHeIMKU MO MeToaam cbopa UNKU TOUHOCTU U TPpyAHO
n3deXxaTb CMELINBAHNA pas3fMYHbLIX NOAXOA0B, TO CneayeT NPOoBECTU NpeaBapUTENIbHYIO OLIEHKY AN NPOBEPKA
OTKJTOHEHUS.

Hanpumep, npu nccneaoBaHnn BeIbpoCoB B aTMOCdEPY CpaBHEHWE MOXET MoKasaTh, YTO 3HAYEHME BbIDPO-
ca CO,, nony4yeHHoe NyTeEM U3MEPEHUSI, HECKOTbKO MeHbLLE (UNi bonbLue) 3Ha4YeHUs, yCTaHOBNEHHOMO B HALMO-
HanlbHOM CcTaHgapTe, B TO BpeMs Kak AaHHble No SO, ABNAITCA UAEHTUYHBIMMU,

9.4.5 BocnponssogumMocThb

Bocnpon3soaMMOCTb MHpOPMaLMK XapaKkTepusyeT Ka4eCTBEHHYHO CLEHKY YPOBHS, A0 KOTOPOU MHJOopMa-
LA 0 MeTodax U 3HaYeHUsX daHHbIX paspellaeT He3aBUCUMOMY 3KCNepTy NPUBOAUTL pesynbraTbl B OT4YeTax
ncecneaoBaHusa. 3Ty KaYeCTBEHHYIO MepY UCMONb3YHOT B TOM Clyyvae, Koraa BblpaXKeHa obLecTBeHHAada NPeTeH3Ns
B OTHOLLUEHWW pe3yneTaToB UccneaoBaHUA. AHTUMOHOMOMbHOE 3aKOHOAATENbCTBO MOXET Takke ycTaHaBMMBaTb
TpeboBaHUA B OTHOLLEHWUN AOCTMKEHUNSI HEOOX0AMMOT0 YPOBHSI NPO3payvHOCTU MHGOpMaLNN.
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9.4.6 BbisiBNeHUe aHOManbHbIX U NpONyLeHHbIX 3Ha4YeHU AaHHbIX

AHOManbHbIMN ABNAOTCA 3HAYEHUA AaHHbIX, NPeBbIlLaoLLMe YyCTaHOBNEHHbIe 3Ha4YeHns B Habope gaH-
HbIX. OTU 3Ha4YeHUa 0ObIMHO OonpeaensT C MOMOLLBIO CTAaTUCTUYECKOro aHanmaa u/unn B pesynbsraTe npoBee-
HUA aKcnepTHoro ob3opa. Koraa 6bl HY ObINn BLISABMIEHBI aHOMarnbHbIE UMK NPONyLWEeHHble JaHHble, KOTopble He
ObIMA 1 He NcKYanmMch U3 Habopa AaHHbIX UMW 3aMEeHAINCh pacyeTHbIM 3HAa4YeHMEM, OHW AOSMKHbI ObIThb
3adbUKCUpPOBaHbI B 0TYeTe UccregoBaHns. Takue 3Ha4yeHNs AaHHbIX MOryT OblTb Pe3ySibTaTOM HEBEPHO MOHS-
ThIX 3anpoCcOB ANA BXO4a AaHHbIX, OLUMOOK B oTYeTax, HenpaBubHOro aHannsa obpasLoB UM OTCYTCTBUS
HeobXoOAUMBbIX OaHHbIX.

AHOManbHbIE 3HaYEeHWS BbIABMAOT NMPY pasHOCTOPOHHEM aHaNM3e KaXKAoM KaTeropun AaHHbIX KaXKaoro TU-
noBoro npotecca. AHoMarnbHble 3Ha4YeHNS JaHHbIX A0TKHbI ObITb HanpaesneHsl 0bpaTHO B Te MecTa, 0TKyAa Obinu
MONy4Y€eHbl OTYETHI, UM CODCTBEHHbLIM 3KCNepTam KOMMaHWK1, YTobbl YCTaHOBUTL MX JOCTOBEPHOCTL 415 BKITHOYE-
HUA B 6a3y gaHHbIX. B cnyvae, koraa aHoMarnbHble 3Ha4YeHUa obbsAcHATCA cboemM npolecca UM aBapUnHbIM
BLIOPOCOM, TO OHM MOTYT ObITh OCTaBneHbl B Habope AaHHbIX. PelleHne cnegyeTr npuHUMaTh COrflacHoO Lienuv U
obnact uccrnegosaHna. Ecnn obbacHeHue He MOXeT ObITb HalaeHO UM BbISIBNIEHHAas olbka He MOXeT ObIThb
CKOpPEKTUpoBaHa, TO aHoMalnbHOe 3HayYeHWe WCKIYarT M3 Habopa AaHHbIX ¢ NpUBEAEHUEM TOYHOTO,
OOKYMeHTanbHO opOpMIEHHOro NoATBEPXAEHNA UCKNHOYEeHUS aHHOro 3Ha4eHus.

[Mpu paboTe ¢c aHOManbHbLIMU 3HAYEHUSAMU NPONYLLIEHHbIE AaHHbIE OLIEHUBAOT, YTOOblI YCTAHOBUTL NOAXO-
OdLMe Bxoabl ANS MHANBUAYaNbHbIX KaTeropuin aaHHbIX. [Npy 3ToM cneayeT pyKOBOACTBOBATLCS TEM, UTO KaXK-
[as KaTeropus aHHbIX AS18 KaXXQoro oT4eTHOro MecTa AoskHa UMeTb 04HO U3 CneayiLmx 3HaYeHUA:

- NpyemMnemMoe 3HavyeHue AaHHbIX;

- HyNeBoe 3Ha4YeHue, ecriv OHO NPUEeMEMO;

- pacyeTHOEe 3Ha4YeHMe Ha OCHOBE cpeHEero 3HaYeHUs ;

- 3Ha4YeHue, Nofly4eHHoe Ansa TUMNOBOro npoLecca ¢ aHanorM4YHoM TEXHOTOMNEN.

10 NMpumepbl NpoBeAEHNA aHanNM3a YyBCTBUTENBLHOCTH

AHanna HYBCTBUTEIIBHOCTW NO3BOJIAET ONpeaceiinTb BJIMAHNE Ha KOHEYHbIE pe3yiibTaTbl NBMEHEH M1 B [apa-
METPAX BXOOda WM peLlUEeHNE. AHanns YYBCTBUATEJIbHOCTAU B MA}KU, ABIAETCH HEOGXOD,I/IMI::IM aTdloOM WN3-34
HEen30eXHOW CyGBEKTI/IBHOCTI/I NPU NMPUHATN HEKOTOPLIX PELUER MA B Ha4vane nccnegoBaHun N BO BPEMA UX
NMOBTOPEHNA, a TaKXKeE Ka4eCTBa 3J1IEMEHTOB B UCIOJIb3YEMbIX AldHHbIX.

HEOGXOD,I/IIVIO NOHMaTb NOCIIe4CTBAA NPUHNMaEMbIX DELIJEHI/Iﬁ AJ14 HEOGXOLI,VIMOIZ NpPo3pavYHOCTN UCCIIe-

OOBaHNA.

10.1 CopepxaHue r'OCT P UCO 14041

B nyHKTe 5.3.5 ykasaHo cneayrollee:

«Ecnn nccnegoeaHue npeanonaraeTcs UCMofb3oBaTh ANA CpaBHUTENbHbIX OLEHOK, A0BOANMbIX A0 CBee-
HNS1 0OLLECTBEHHOCTI, 3aKMioUNTETIbHBIM aHann3 YyBCTBUTENLEHOCTWU AaHHbLIX BXOAHbLIX M BbIXOAHLIX MOTOKOB O0S-
XXEH y4YUThIBaTb KPUTEPUN MaCChl, 3HEPTN, SKOSTOrMYECKON 3HAYUMOCTNY .

B nyHkTe 6.4.5:

«C yuyeToM UtepatueHoro xapakrepa OXXL peleHua, kacaromecs BKNHOYEHUS AaHHbIX, OCMMKHbI ObITh
OCHOBaHbI Ha onpeaeneHin X 3Ha4MMocCT W B pesynbraTte aHanmsa YyBCTBUTENTbHOCTU, YTO NMO3BOSIAET NMPOBEPUTL

NaHHbIEe HAYalbHOro aHann3a.

B nyHkTe 7:

«MHTepnpeTaums aofmrkHa BKoYaTh B CeDA OLEHKY KavecTBa AaHHbIX U NpOoBeAEHNE aHalIN30B YYBCTBU-
TeNbHOCT 3HAYNUMbIX BXOOHbIX, BbIXOAHbLIX MOTOKOB 1 METOAONIOrMYEeCcKUX NpeanovTeHnid, YTobbl MOHATL Heonpe-
OEeNEeHHOCTb PE3YNLTATOBY.

10.2 OB6Lee npeacTaBrieHne

AHanNM3 YyBCTBUTENILHOCTU MPOBOASAT B CNyYvae, ecni 3Ha4uMbIA pesynstat MHBEHTapU3aLMOHHOMO aHanu-
34 3aBUCUT OT 3HAYEHU, KOTOpPLIE:

- YCTaHOBIEHbI NyTEM BbIDOpa (Hanpumep, NyTem pacnpeaeneHust);

- HAXOOATCA B npegenax guvanascHa HeonpeaeneHHOCTHU;

- MponyLleHbl (T. e. UMetoTca Npobenbl B AaHHbIX).
CneayeT NpUHAMAaThL pelleHns, KacatloLwmnecs YyNoMSAHYThIX Bbille 3Ha4YeHWU U napamMeTpoB, YTobbl cae-

J1dTb Bbl60p 1A TECTUPOBAHNA.
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10.3 OnucaHue npumMmepoB
[Tpumep obulero noaxoaa npuBeaeH Ha pUcyHke 23.

ObLwme nonoxeruns
(10.3.1)

[TpUOPUTETHOCTL

NpoBepsAeMbIX NapamMeTpos
(10.3.2)

Bribop
NpoOBEPAEMbIX NapaMETPOB
(10.3.3)

BbivncrneHus
(10.3.3)

Jakr4eHne
(10.3.5)

PUCYHOK 23 — [lpumep obwero nogxoaa

10.3.1 OOLwWwune nonoxeHuUs

AHaNN3 YyBCTBUTENBHOCTU MOXKET ObITb NMPoBeAeH NYyTEM UIMEHEHWUS] OCHOBHbLIX MapamMeTpoB aHanmaa
AL n nx nocneaytoulero nepecyera, YHTobbl MOXHO ObINO CPaBHUTL peaynsTaThl ¢ 6a30BON cUTyaLnen. AHa-
N3 YYBCTBUTENBHOCTU BKMHOYAET B CEDA:

- NpeacTaBneHne napamMeTpoB, COOTBETCTBYIOLLMX KITKOYEBLIM MYHKTaM UCMbITaHU;

- 'BMEHEeHWe 3TUX NapamMeTpPoB And Toro, Ytobbl nepecuntaTbh MAXKLU ana kaxkaoro aHanuaa;

- OLleHKY YYBCTBUTENBHOCTU NapamMeTpoB NyTeM cpaBHeHUs pesynbtatoB MAXKL.

[Tpy NpoBeAeHN aHanNM3a YyBCTBUTENBHOCT HEKOTOPLIE NapaMeTpbl ACIPKHbI ObITb YCTaHOBMNEHbLI KOHKPET-
HO ANg KaXkaoro aHanuaa.

Lncno BelYUCIEHNN 3aBUCUT OT KOHKPETHOro aHanusa YyBCTBUTENbLHOCTU, NMPOBOAMMOIC MoJib30BaTENEM.

[TprMepbl KNHOYEBBLIX 3NIEMEHTOB A PACCMOTPEHUS BKITOYAaOT B cebsl cnegyroulee:

- BbIOOP PYHKLUOHANBLHOW eaUHNLGI;

- HeonpeaeneHHOCTb 3HaYeHU AaHHbIX, BXOASILLNX B YCTAHOBMNEHHbIN AManazoHa 3Ha4YeHW anst notpeobne-
HAS SNEeKTpUYeCcTBa, PAcCTOAHUSA TPaHCMOPTUPOBAHUA UT. A.;

- HeonpeaeneHHOCTb rpaHnL, cuctemsl (reorpadoust, Bpemst), BbIoop Moaenn BbIpaboTKNA SNEKTPO3SHEPTNN U

T. A..

- Apyrne MeTtoaonornieckne Bobloopsl, Npasuna pacnpegeneHus, npasuna otbopa AaHHbIX, 0TKa3 OT U3yde-
HLAA 3Tana NPoOWU3BOACTBA HESNEMEHTAPHOro NOToOKa U T. A.

Pe3ynstatom aHannaa YyBCTBUTENBHOCTU MOXET ObIThb!

- UICKNoYeHNe CcTaaun XXU3HEHHOro LMKNa Unyu nogcucTeM B TOM criydae, Korga HeJocTaToK 3Ha4YMMOCTU
MOXET ObITb onpeaeneH ¢ NOMOLLbH aHaNIM3a YyBCTBUTENBHOCTH;

- UICKNtoYeHNe MaTepuarnbHbIX MOTOKOB, KOTOPLIE He MPpU3HaHbl  3HAYMMbIMU ANS pe3ynbLTatoB Uccneno-
BaHWSA;

- BKJ1HOUYEHME HOBbIX TUMOBLIX NPOLECCOB, 3HAYMMOCTb KOTOPbIX onpeaefieHa B npoLecce npoBeaeHUs aHa-
nn13a YvYyBCTBUTENBHOCTMW.

10.3.2 lNMpuoputeTHOCTL NpoBepsAeMbIX NapamMeTpoB

AHanM3bl YyBCTBUTENBHOCTM MPOBOAST ANA TOro, YTOObLI NPOBEPUTL 3PdEKT, KOTOPLIA KIMOYeBbLIE AOMNYLLE-
HUS1 1 UIBMEHYMBOCTb AaHHbIX OKa3blBalOT Ha pesynbratel uccnegosaHua NAXKL. O0wym noaxoaom K aHanmay
YYBCTBUTENBHOCTU ABNAETCS U3MEHEHWEe BXOAa AaHHbIX ANs BblOpaHHLIX HEe3aBUCUMbLIX NMepeMeHHbIX (Hamnpu-
Mep, U3MeHeHMe noTpebneHns roptodero B TMnoBom npotecce Ha nitec 10 % nnm mmHyc 10 %).

B cnydyae nonbITKM YyCTAHOBUTL NPUOPUTET He3aBUCUMBLIM NMepeMeHHbIM AUCNEePCUOHHLIN aHannM3 MOXeT
ObITb MPUMEHEeH Ans onpegeneHnst Toro, Kakas U3 3TUX NepemMeHHbIX CYLLECTBEHHO BIIUSIET HA peaynbraThl
nccnengoBaHnA. KoHUenTyanbHble pa3sMbllLNeHUs1 BHe MHAEKCa AUCnepcun npeanonaratoT, YTo YeThbipe gpakTopa
MOTYT BIMUSATbL Ha 3HAYMMOCTb, KOTOPYIO He3aBUCUMAasl NepeMeHHasa MMeeT ONdA pel3ynbraToB UcchnegoBaHUS:
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- KONMMYECTBEHHbIW BK1aa AaHHOW KaTeropui gaHHbIX 4151 TUMOBOro npouecca B KONMMYECTBEHHbIN BKNaa
OAaHHOW KaTeropmn gaHHbIX AN NPoU3BOACTBEHHOW CUCTEMBI;

- OTHOCUTENbHAS! BAXXHOCTb JaHHOW KAaTeropun AaHHbIX (pakTtop YyBCTBUTENBHOCTN);

- I3BAMEHYMBOCTb AaHHbIX ANsl TUMOBOro npoLecca B AaHHOW KaTeropun AaHHbIX;

- MONHOTAa BXOXAEHUS B KaTeroputo AaHHbIX.

TunoBsble NpoLecchl ¢ bonee BbICOKAM MPOLEHTHLIM BKTaA0OM OKasblBatOT DONbLUIEE BMUAHUE Ha Pe3yib-
TaTbl UHBEHTapKU3aUuMn. KaTteroprm gaHHbIX, OTHECEHHbIE K MaTepualibHbIiM, 3HEPreTUYEeCKUM NOTOKaM U BbIO-
pocam, UMEIOT pasHoe akornornveckoe BNUsiHME. TOYHOCTbL HAabopa AaHHbIX HEMOCPEACTBEHHO KOPPEKTUPYETCH
MOrPELUHOCTLIO PE3YNLTATOB MHBEHTAPU3ALMN, B TO BPEMST KaK MOSIHOTA KOMMNMEeKTa AaHHbLIX UMEeeT oTpuLlaTenb-
HYO KOppensLuto.

10.3.3 Bbibop npoBepsieMbIX napameTpoB

Kak Tonbko napameTpbl, NpeacTaBnaoLIME MHTEPEC, YCTaHOBMEHbLI B KAUECTBE NPUOPUTETHBLIX, HEODX0AW-
MO BbIOpaTh BUA aHanns3a YyBCTBUTENbLHOCTU. [Tocne okoHYaHUAa aHann3a HeobxoaMmo NPOBECTU UHTEPNONALNIC
ero pe3ynbLTaTos.

10.3.3.1 ObLiee npeactaBneHne npumMmepa

Mcnonb3ys B KavyecTBe OCHOBHOMO NpUMep NOBTOPHOIO UCMNOMb30BaHUA C MPUMEHEHWUEM CUCTEMbI C pa-
30MKHYTbIM LMKMNOM (CM. 8.3.3), aHann3 YyBCTBUTESIbHOCTA MOXET ObITb NpoBedeH ANnd OLEeHKN ageKBaTHOCTU
BXOAHbIX NapaMeTpoB, pasznnynst AaHHbIX, NONYyYeHHbIX U3 pa3HbIX MECT, BKITHOYEHHbIX B uccnegosaHue MAXKL
N1 BNUAHUS BblDOpa MeToda pacnpenernieHus.

N3yueHne noTeHUuanbHbIX BUAOB aHanma3a YyBCTBUTENbHOCTU NPUBENO K 3aKNOYEHUIO, YTO MO NMPUYKHE
BbICOKOIO YPOBHSA MOBTOPHOMO UCMNOMNL30BaHMS B NpUMepe, npueeaeHHOM B 8.3.3, BbIDpaHHbIN MeToAd pacnpeae-
NeHns1, He3aBUCUMO OT ero COOTBETCTBUA TPeDOBaAHMSAIM HACTOSILLIEro CTaHA4apTa, HeobxoaMmMo NpoBeaeHune galb-
HeMLwero nccnegoBaHus.

CxemMa nocrnegoBaTeribHOCTU onepauui, UMCTpUupyowaa atanbsl NpoBedeHUs aHannia YyBCTBUTEb-
HOCTW, NpuBegeHa Ha pUcyHke 24.

Tunbl aHanMaa 4YyBCTBUTEINLHOCTH,
MPUMEHUMbIE K UCCITEA0BaHUI

(10.3.3.2)

BuiGop onanasoHa 3HavyeHuin B npenenax
OOMYCTUMbIX rpaxuny

(10.3.3.3)

BblYMCNEHUA
(10.3.4)

3akroueHmne
(10.3.5)

PucyHok 24 — 3OTanbl onucaHus rnpumepa aHa-
NnM3a YyBCTBUTENBHOCTW

10.3.3.2 Tunbl aHanu3a HyBCTBUTEIIbHOCTHU, NTPpUMEeHUMbIE K NcCneaqoBpaHUKO

an/IMep, I'IpVIBEﬂ,EHHI:IIZ B 8.3.3, NOKA3bIBAET, UTO Pa3Hbl€ BAObl dHaAl1lN3a YYBCTBUATEJIbHOCTA MOIYT ObITb
0bOCHOBAHLI OJ14 PaCCMaTpUBaeMOro rnpuMepa. B oTHOLWLeHN MeToaoTIorMYecKinx NnpaBAJ1 WJIM1 METOOO0B pPaclipe-
AelieHne npn noBTopHOoM UCNolib3oBaHA CUCTEMBbI C Pa30OMKHYTbIM LAKITOM ABJTAETCH BaXHbIM BCJ1EACTBUE Bbl60pa
3HA4YEHWA cbalcropa pacrpegelieHn4. KDOMe TOIO, BA>XHO KaQ4€CTBO AddHHbBIX, 4 TAdKXE HaCKOJIbKO OHA COBPEMEH-
Hbl 1 TOYHBI B OTAENBHOW Bbl60pl{e A NMOCIIE NX OGBELI,I/IHEHI/IFI A T. A. ,El,anee, HE3aAaBNCUMMO OT Ka4eCTBd, TdK Kak
ObINn NMPUHATBEI BO BHUMaHWE pPa3Hble MECTa Npon3BOACTBA, cpeadHNEeE 3Ha4YEeHNA, Bbl6paHHble A4 npoBeaeHHoOro
neeneagoBaHnA, MOyt AemMOHCTPHPOBATb CYLLECTBEHHYHO MIBMEHYNBOCTL, KOTOPAA HY KOA€TCHA B OTACJIbHOM PaC-
CMOTPEHNI. ,D,DYFOI?I BAL dHAJ1M3a HYBCTBUTEJIBHOCT MOXET OTHOCHUTBbCAH K ANAla30HY AaJIbHOCTU TPAHCIIOPTUPO-
BaHWA NMPW pacrnpegeneHnn I'IepBI/I‘-IHOIz MPOoAYKLUNNA.

ITUN Aapyrne cityala cnegyet aHalimnanpoBaTb B KOHUE NCCJ1€40BaHNA. Ha NPaKTUKE crieayert NnpoBOANTb
bonee OAHOIo aHalin3a YyBCTBUTEJIbHOCTNA. ,D,J'IS:I KPaTKOCTIA Bbl6paH dHadlTN3 HYBCTBUTEJIbHOCTN, I'IDOBOLI,I/IMI::II;I C
NOMOLLBHO METOAA paclipedesieHnNd. I/I3yqu nNe cbopmyn N METOO ClNeulnalibHOro pacripegesieHMd Ha OCHOBE YACT1a

I'IDMMEHEHI/II?I [NOKa3bIBAET, YUTO CbaI(TOp pacripegelieHnd MOXeT NSMEHATbLCH bonee 3HaYUTENbHO NP NOBTOPHOM
NCMNOJ1Ib30BAHNN N B COOTBETCTBAIN C KOJIAHECTBOM ﬂpMMEHEHMﬁ.
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10.3.3.3 BblObop AMana3zoHa 3Ha4YeHUN B npegenax AonycTUMbIX rpaHuL,

MeToa, N3NoXeHHbIW Ha NpuMepe NMOBTOPHOMO UCNoNbL30BaHUA NPOAYKLNA C MOMOLLIBHO CUCTEMbI C PA30MK-
HyTbIM UMknom (cMm. 8.3.3 uTOCT P UCO 14041), oueHnBaeT gpakTop pacnpeaeneHnsa Ans nepBUYHON NpoayKunia
1 obLLero Yimcna nocneayrowmx NnPUMeHeHN N, KOTOPbLIN ABNAETCS, B KOHEYHOM cUeTe, PyHKUMEN Yncna NpuMeHe-
HUN N ppaKkUMKU UCXOOHOW NPOAYKLUX, NMOBTOPHO MCNONB3YyeMON B APYrMX cUCTeMax.

®akTop pacnpegeneHua F onpenenatoT rno gpopmyne

F=1f(u, zy).

3HadeHne F anga nepBUYHOU (MCXoaAHOW) Nnpoaykunm pasHo 0,061406.

Ldonyckasi, uTo peanbHasi c0beanHeHHas MBMEHUYMBOCTL paBHa + 25 %, aKCTpeManbHbI MHTEepBan npas-
nonoaobHbIX 3HaYeHU F aoskeH obiTh 0,76 1 0,46.

10.3.4 BbluucneHus

HeT HeobXxoAMMOCTM NOBTOPATHL BCE pPeaynbTaThl UCCNeaoBaHUS ONA ABYX 3KCTpPeMaslbHbIX PEXUMOB, Tak
KaK OCHOBHbIE 3HAYEHUS BCEX Pe3yNbTaToB He NpuBeaeHsl B 8.3.3. Pesynbtatel UccnegoBaHUsi He ByayT npsiMo
nponopLMOoHanbHbl BHOBb MOMYyYeHHbIM 3Ha4YeHUSIM, TaK Kak cneyudouyeckne pasnmuna Npoucxodst Ha pasHbIX
CTaaunsIX NpPoOnN3BOACTBEHHOW CUCTEMbI B COOTBETCTBUN C PAKTOPOM pacnpeaeneHus.

OO0LKMe nocneacTBUA OCHOBHBLIX Pe3yNbTaToB OT 3KCTPEeEMarbHbIX AONYLWEHWA, caenaHHbIX ANsl aHanmaa
YYBCTBUTENBHOCTU, NpuBeaeHbl B Tabnuue 8. C nckniovyeHnem cnelnanbHbIX napameTpoB, OCYLLECTBNEHHbIM
CreLnanncToM U pacCMOTPEHHBLIM NO XoA4y UCCNeaoBaHUs, pesynbsTaThl, NPUBEAEHHbLIE HUXKE, MOTTIN Obl MOMOYbL
aHann3y YyBCTBUTENbHOCT U oNpeaeneHnio HeodbXoaQMMOCTI ero NPoao/TKeHNs anst KOMMOHEHTOB dhakTopa
pacnpeaeneHus.

Tabnuuyua 8— llocnegctBua Ansl pasHbiX 3HAYEHUW F

AneMEHT 3HaveHue F
0,40 0,01 0,70

PyHKUMOHaNbHaAA eguHnua:

Macca UCnonb3oBaHHOW NpoayKumu 100 100 100

HOpMa MOBTOPHOIO UCMNOSIb30BaHUA Zj ¥ 0,70 ¥

Macca MOBTOPHO MUCNOMb3yeMOon NpoayKumm — 70 —

YNCNO NPUMEHEHUN U — 2,225 ¥
Pacxoa unn sarpy3ska:

ONSA NEPBUYHON NPOAYyKUUK 0,46 0,6146 0,76

NPy nepexoge Ha BTOPUYHYIO NMPOAYKUUIO 0,54 0,3854 0,24

npousBegeHHbIn 0b6bem npu ncnonb3osadmn 100 en. 54 38,54 24.0

OTKIMNOHEeHne OT UCXoaHoro 3HadveHnsa — 0,61 15,46 0 14 54

[TpumevwaHnume — 3HAKOM «*» 0603HaA4YeHA BO3MOXHOCTb WCMONb30BaAHUSA Pa3HbiX KOMOWMHAUUW

3HaAYEeHUW, TaKk Kak F = (u, zq).

10.3.5 3aknrwyeHue

[TpaBOMEPHOCTL NPOBEAEHUSI aHann3a YyBCTBUTENBHOCTU C NOMOLLbIC METOAOB pacrnpeneneHns npoae-
MOHCTpPUpPOBaHa oXXnaaemMbiMn pesynsrtataMu, NpuBeaeHHbIMU B Tabnuue 8. 3Ta U3BMEHUYUBOCTL SIBMSIETCA A0CTa-
TOYHO 3HAYMMOW AN 03HAKOMMNEHUSA ¢ pesdynbraTaMmn nccrneaoBaHus. B gaHHoOM crniydae a3To onpaBabIBaET NPoOBe-
neHne ganbHeuwero aHanmsa.

Tak Kak F siBnsietca yHKLUMEN Yucna npuMeHeHnA 1 HoOpM NOBTOPHOIO UCMNOMNb30BaHUA, TO AN KayKaoro
cnyJvasi cneayeT nNpoBOAUTL OTAeNbHbIE aHanuabl. ns npumepa, npuBeaeHHoro B 8.3.3, 970 nokasano Obl, YTo
bpakLMst HOPMbI MOBTOPHOIC UCMNOMNL30OBAHNUSA SABMSIETCS HANDOMee YyBCTBUTENBHOW N3 ABYX 31TEMEHTOB, COCTaB-

nawwmx pakTop pacnpegeneHuns.
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