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Poccuitckon depepauun no obvektam v TeppUTopunmMm,
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Y1eepxaeHsl Pykosoaurenem [lenaprameHta 6€30nacHOCTU U YPE3BbIYaNHbBIX CUTYaLMIA
Muuaroma Poccun A .M. Aranoesim 1 HosGpa 2001 r.

ONTUMUIALINS PAOUALIMOHHOU SALLIATBLI TEPCOHATA
NPEQMNPUATIN MUHATOMA POCCUU

Metoandeckue pexoMmesgauwu
MP 30-1490-2001
IlaTa BBefeHUA - C MOMEHTA yTBepXXaeHuUun

© Muuuctepcreo Poccuncxon Pegepaunn Nno0 aTOMHON IHEPruu.
Hacroauiue meroguueckue pekoMeHaaunu He MOryT 6biTb NONHOCTLIO UK YAaCTUYHO
BOCRpOu3BeAeHbLI U TUpaXXuposaHbl 6e3 paspewennn MuHatoma Poccun.

1.06nactb NPUMEeHeHUR

1.1. HacToswue pekomeHaaumMmn pacnpoCcTPaHAIOTCS Ha NpoBeaAeHe ONTUMNU3auun paaunauu-
OHHON 3aWUTLI NepcoHana npu HopManbHoWn pabore npeanpuaTun Muiaroma Poccun.

1.2. B Hactrosuux Pekomengaumnax npueeaeHs! odbuiue nonoxeHnn, NOpPAAOK U MeToabt Npo-
BeAEHNA ONTUMU3ALNOHHBIX UCCNEA0BAHNIA U AaHBI PEKOMEHAAUNY NO NPUMEHEHUIO NPUHLINNOB
onTUMU3auun Ha npeanpusTnax MuHaTtoma Poccun 8 C8A3N C BHeaApeHnem HopM paanatiuoHHON
6esonacuHoct HPB-99 un OcHosHbIX CaHUTapHbIX Npasun obecneveHna paauauuoHHoun 6esonac-
Hoctv OCMNOPB-99.

1.3. Hactosuue Pexomergaunn npeaHasHaveHb! Ana ncnonb3oBaHna cnyxbdamu paavauu-
OHHON 6e30nNacHOCTY ¥ NuUaMu, OTBETCTBEHHLIMK 3a 00ecneveHne paguaumoHHon 0esonacHoc-
TK nepcoxana Ha npeanpuaturx Mudatoma Poccuu, u cnyxwbamu denepansHoro ynpasneHus
«MeabuoakcTpem», ocywecTansiowmum Haalop 3a obecneveHnem paguauuoxsHon HesonacHoc-
TW NepcoHana.

2. HopMmaTuBHbLIe CCLINKN

B Hactosuux Pexomeraaumax Hanm oTpaxenue cneagyiowme HOpmMarusHbie fOKYMEHTHI:

e Hopmel paguauunorHon 6esonacroctu (HPB-99). CN 2.6.1.758-99. M.: Muu3apas Poccun,
1999;

o OcHOBHbIE CaHUTapHble npasuna obecneyeHnn paanauvoHHon 6esonacHoctn (OCMNOPH-
99). CN 2.6.1.799-99. M.: Munaapas Poccuy, 2000;

e OBuine TpedosaHus K NOCTPOEHUIO, UINOXERNIO N OHOPMNEHNIO CAHNTAPHO-TUTNERUYECKNX
u INNAEMUONOrNIECKUX HOPMATUBHBIX ¥ MeToaonorudeckux gokymentos. P1.1.003-96. M.: Mun-

appas Poccuu, 1998,

3.TepMuHbI U onpefeneHun

ALARA npocmortp (0630p). CuctemarnsnposaHHbiil cO0p u aHanus AaHHbLIX O (hakTUHECKON
pPaAnaLUOHHON 3aWuTe ANA NPOBEPKU COOTBETCTBUA UCCNEAYeMON CUTyaumun B onpeaeneHHbLIN
MOMEHT BpeMeHK ONTUMANLHOMY BapuaHTy 3awuTbl [3).

Ananua «3ATPATbI-BbIFOQA». KonuuectaeHHblilt metoa onTuMmusauuu pagnatuoHHOW
33T, UCMONB3YEMbIN ANK ONpeaeneHuna YCNoBui, NPU KOTOPbIX 0BNyYeHne CHMKEHO HacToNLKoO,
4TO ero moboe pancHenwee ymeHblerne dyaer HeonpasaaHHbLIM C NO3ULKK NPUHUMNAE ONTUMHK-
3auvn. Pasnuyaiot o6wuii, ancddepeHumnansHbin n pacwupeHHbin aHanus «3ATPATBI-BbBIFO-
AA» [3].

Basa paHKbIX. COBOKYNHOCTb AAHHBLIX, OPraHU3OBaHHLIX NO ONPEeAENEHHBIM NpaBunNam,
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npegycmarpusaouumM obuiue NPpUHLYUNG ONUCAHUS, XPAHEHUA U MAHUNYIMPOBAHUA AaHHLIMU,
He3aBucumMas ot npuknaaHbix nporpamm [FOCT 20886-85).

BapuaHTt pagvauuoHHon 3aumtel. CneunansHuin NPOEKT 3awnTsl, nnNu Habop akcnnyara-
LIMOHHBLIX NPOUEAYP, UNU TEXHONOIMA BLINONHEHUA 3aWUTHOro MeponpuaTua [3).

AuckoHtuposarue. [poueaypa npueeaeHNA pa3HOBPEMEHHBIX 3aTPAT K 334aHHOMY MOMEH-
TY BPEMEHU € yHEeTOM Temna NaaeHnA YpoBHA abconioTHLIX UeH [3).

Ao3a ahpekTnBHAA KONNEKTUBHAA. Mepa KONNeKTMBHOIO PUCKa BO3HUKHOBEHWA CTOXacTu-
yeckux aPPeKkToB 0bnyHeHnA; OHA paBHa CyMMe HAUBUAYanNbHLIX 3hdhexTUuBHLIX 03. EanHnya
3PP eKTUBHON KONMNEKTUBHON A03bI —~ YEeNoBeKOo-3usepT (Yen.-38) [HPB-99).

[lo3a achdexTuBHan. Benuunna, uCnonbayeman Kkak Mepa pucka BO3HUKHOBEHUA OTaaneH-
HbIX nOcNeAcTann 0ONyYeHnn BCEro Tena Yenoseka n OTAEMbHLIX €ro OPraHos U TKaHEN C YHETOM
nx paguodyscTenTenbHoCcTH. OHa NpeaCTaBNAET CyMMy NPon3seneHUN 3KBUBaNEHTHON A03b! B
opraHax n TKaHAX Ha COOTBETCTBYIoWNe B3sewmnsaowme ko duynenTo:

E=Z”G ‘H’,
|

rae Hy — 3kBuBaneHTHaa Ao3a B opraHe unu Tkawu T, IV; — e3sewmnsaowmnn koadhuuneHt ans
opraHa unu tkasu 7. EanHuuya adpdekTiiBHon 403l — 3usept (38) [HPHB-99).

Metoabl onTumnsauun. KonnwecrTeeHHbie METOALI OLICHKWU Pa3nNU4HbIX BAPUAHTOB 3aLnTh!,
BbIABNEHUA OTNUYUNA MEXAY HUMU U BLIOOpa Haunyuwero sapuranTa [3).

Mepconan. Jlnua, pabotawwme ¢ TEXHOrEHHBIMW NCTOMHUKAMU KOHUINPYIOWIETO K3NYYEHUA
(rpynna A) nan Haxoaawmecn no ycnoeuam pabotel B chepe nx sozpenictesus (rpynna b) [HPB-99).

NpuHuun HopmuposaHua. HenpesbiweHne AoONYCTUMBIX NPeaenoB MHAUBUAYaNbHLIX A03
o00nyyeHns rpaxxaaH oT BCeX UCTOYHUKOB uanydenns [HPBE-99).

Mpuauun ontumunsaunu (npuauynun ALARA). MoaaepxaHne Ha BO3MOXHO HU3KOM 1 4OCTH-
XUMOM YPOBHE € YHETOM IKOHOMUYECKUX 1 counanbHbiX hakTopos nHausnayanbHsix o3 obny-
YeHUA N YCcNa obnNyvyaemsix nuy Npn UCNoNbL30BaHUK NHOro NCTovHUKa usnyderus [HPB-99).

NpuHunn 060cHOBaHUA. 3anpetleHune BCeX BUAO0B ACATENLHOCTU NO UCNONL3OBAHUIO UC-
TOYHUKOB U3NYUYEHUA, NPU KOTOPLIX NONYYEHHAA ANA Yenoseka u odbwecTsa Nonb3a He Npesbl-
WaeT pUcK BOIMOXXHOro epefia, NPUYUHEHHOro gononHutensHeiM obnyvyeHuem (HPB-99).

fMpoueaypa onTuMN3auunn. YCTaHOBREHHLIA NOPAAOK peWweHnn 3aaad ONTUMU3auun pasna-
LWOHHON 3aumTe! [3).

Pacxoatl 0oCHOBHbLIE (KanuTanbHble 3aTpaThl). Bce pacxoabl OT npeasapuTenbHOro NNaxn-
pOBaHUA A0 BBOAA B akcnnyartauunto. OCHOBHbIE pacxoAbl MOryT ObITh Kak npaMbIMU (U3roTosne-
HUe U yCTaroBKa 060pyaoBaHus), Tak U KOCBEHHbIMU (NOArOTOBKA NnepcoHana) [3).

Pacxoab! akcnnyatauuoHHble (Tekywue 3aTparbl). Bce pacxoasl, oyeHuBaemble 00bIYHO
3a roa, Ha obcnyxusanune n onnaty Tpyaa, ynpasneHue ¥ akcnayarauuto, 3aTtpartel Ha TeXHuYecC-
Ke n aaMUHUCTPaTUBHLIC HYXAbI, a Takke Hanoru [3).

Pexomenpauuu. [lokymeHt B8 obnactu craHgaprnsayun, metponorun, ceprucpukauun, co-
Aepxaumn 106poBonLHLIE ANA NPUMEHEHUR OPrakn3auUoOHHO-TEXHUYECKue n (Wnn) odbuieTexHu-
yeckye NONOXEeHUA, NOpAAKY (NpaBuna, npoueaypsl), MeToabl (CNOCODLE, Npyemsb!) BHINOAHEHNN
pabor coOTBETCTBYIOWMNX HaNpasneHuit, a Takke pekoMeHayeMbie npasvna oopmMneHun pe-
aynstaros 3tux pabor. Pekomenpauvm paspabateisalot npu uenecoodbpasHocTu npeasapurens-
HO nposepku pabor fo paspabotku u NPpUHATUAR cooTeeTcTaylowmx MNpasun unu CTanaapTos.
[FOCT P 1.10-95].

Puck paanaunoHHbin. BepoATHOCTE BOIHUKHOBEHNA Yy YenoBeKka unu ero NOToMCcTea Kako-
ro-nubo epeaHoro achgekra B pesynerare obnydveuun [HPB6-99).

CraBka npouenTHan. Hopma noxoaHOCTU DUHAHCOBO-KPEANTHBLIX CAENOK, pa3mep KOTOPOW
3aBUCUT OT BUAA KpeanTa, €ro Cpoka, CBOEBPEMEHHOCTU NoraweHna. Paimepbl NPOUEHTHLIX CTa-
BOK, YCTaHABNUBAEMbIE KOMMEPYECKUMU U rocyaAapcTBeHHbIMU DaHKaMu BO rnase ¢ LeHTpans-
HbIM (HaUuMOHaNLHLIM) 6aHKOM, DOPMUPYIOT HEPAPXUHECKYIO CUCTEMY NPOLIEHTHbLIX CTaBoK [7].

Yuep6 ans 3aopoBba. Maremarudeckoe oxugaHue BenuuuHbl HAHECEHHOTo Bpeaa 3a0po-
8610 NULIAM, NOABEPTLLIUMCA 0BNYYEHNIO C YUETOM BEPOATHOCTHN U TAXECTU NOCNEACTBUNA paavo-
6uonorunueckux apeKTos, Kak CTOXaCTUHECKUX, TaK U ACTEPMNHKPOBaHHLIX [3].
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Paxrop. Mepa unum kauecrso, C NOMOWLIO KOTOPOTO Pa3NUUAIOTCA BAPUAHTL! PaAnaUuNOHHON
sawutel [3].

Mpumevanue: TepMuHb 1 ux onpeaeneHus u3 [3] npuseaeHb! 8 nepesoae asToOpPOB HACTOA-
wux PexomeHgauui.

4. O6uiue nonoxeHus

4.1. PagunaunoHHan 6e3o0nacHOCTb nepcoHana cuutaerca obecnevyeHHown, ecnu cobnopalor-
CR OCHOBHbIE NPUHUMNEI paavnaunoHHon besonacHocTu (06ocHoBaHue, oNTUMN3aUUA, HOPMUPO-
BaHue) u TpebopaHnA pagnaunoHHON 3aWuThl, yCTaHOBNEHHbIE PeaepanbHbiM 3aKoHOM «O pa-
anaunoHHon 6eszonacHocTu Hacenewna» Ne 3-d3 ot 09.01.96 (Cobpanue 3akoHoaaTenscTRa
Poccunickon depepauun, 1996, Ne 3, c1.141), HP6-99 u OCNOPB-99.

4.2. KoHTponb 3a peanu3sauuen OCHOBHbIX NPUHLMNOB AONXEH OCYLLECTBNATLCA NYTEM NPO-
BEPKK BLINONHEHUA cneaytowux Tpedosanunn:

o NpUHUMN 060CHOBAHUA AOMKEH NPUMEHATLCA HA CTaaUN NPUHATUA peLUeHna YNONHOMO-
YEHHbIMW OpraHamy NPU NPOEKTUPOBAHNN HOBLIX UCTOYHWUKOB U3NYYeHUA K paanaUNOHHLIX OObek-
TOB, Bblaave NUUEHIUA N YTBEPXACHUN HOPMATUBHO-TEXHUYECKON A0KYMEHTaUUN Ha NCNoNbL30-
BaHUE UCTOYHUKOB U3NYYEHURA, @ TaKKe NPU NIMEHEHUN YCNOBUA UX 3KCNNyaTauvn;

e NPUHUMN ONTUMU3aLUKN NPeayCMaTPHBaeT NoAAEPKaHUE HA BOIMOXHO HU3KOM U AOCTHUXKU-
MOM YPOBHE KaK MHaAnBnAyanbHbIX (HWKe npeaenos, ycrtaHosneHHbix HPB-99), Tak u konnektue-
HbIX 203 06nyYeHns, C yYeTom counanbHBIX U IKOHOMUYECKuX ¢hakTopos;

¢ NPUHUUN HOPMUPOBaHUA, TPEDYIOWNA HENPEBLILWEHNA MHANBUAYANDHLIX NPeaenos 403 1
APYyrux HopMaTneos paauaunoHHon Ge3onacHocTu, AoMKeH cobnaaTLCA BCEeMU OpraHn3aymna-
MW U NUUAMU, OT KOTOPBIX 3aBUCUT YpOBEHb 06nyUYeHusa nioaen.

4.3. NpruHunn oNTUMU3aUNKU UMEET BaXXHOS NPaKTUYeCcKoe 3HaveHre ana obecnevenns paau-
aUNOHHON De30NacHOCTY Ha BCEX ITanax XuU3HeaeATeNbHOCTY paanaunoOHHO-0NacHOro oobvekTa.

4 4. B ycnosuax HOpManNbHOW akcnnyatauuv UCTOMHUKA U3NYUYEHUA onTuMu3auva obnydeHus
nepcoHana (CosepweHCTBOBaHWE PaanauuoOHHON 3aWnThl) A0MKHA OCYWECTBNATHCA NPU YpOB-
HAX 0DNyJYeHun B AnanasoHe OT COOTBETCTBYIOUX Npeaenos 403 A0 YPOBHA peructpauun 0,5
m3s/ron uuaneuayansHon 3 hekTUBHON RO3bI.

4.5. MNpoueaypa onTUMU3aUUM paanaunoHHON 3alUTLl 3aKNIYaeTcs 8 NocneaosarenbHOM
BLINONHEHUU NO onpeaeneHHbIM Npasunam paga atanos. O6wan cxema, UNAIDCTPUPYIOWAA 3TH
aTansy, NpueegeHa Ha puc.1.

4.6. B coorsercteun ¢ OCMNOPB-99 peannsauua npyHuuna onTuMmn3aumn, Kak u npuHLUNa
o6ocHoBaHUA, AOMKHA OCY'LeCTBAATLCA NO cCneunanbHbIM MeTOANYECKUM YKa3aHUAM, YTBEPX-
AaembiM hefepanbHeIMU OpraHamMiu rocyaapcTseHHoro Hagsopa 3a paguaunonHon 6esonacHoc-
Tbl0, & A0 UX U3naHuA — NyTem NPOoBeAcHUR paanaunoOHHO-TMMIMEHNYECKON aKcnepTu3bt 060CHO-
BbiBalOWNX A0OKYyMeHTOB. HacTtoawme PekomeHaauun paspaboTtaHbt ANA npeasapuTenbsHON an-
pobauun npoueaype NposeAeRNA ONTUMU3ALNORHBIX NCCNeaoBaHn Ha npeanpuaTuAX MwhaTo-

ma Poccun.

5. BHeapeHMe npurHLUNa onTuMmnusauun
PaAvauLUoOHHON 3aUNTL! Ha NPeaANPUATAN
5.1. OTBeTCTBEHHOCTb 3a peanu3auuio NpyuHUMNa oNTUMU3aLUM BosnaraeTca Ha CNyXxob!
nuua, OTBETCTBEHHBIE 3a opranu3auvio n obecnevweHne paguaunoHHon HesonacHoCTU Ha ODbek-
Tax npeanpuatun (OCMNMOPB-99).
5.2. OpraHn3saumoHHbIMU CTPYKTYPaMin, KOTOpbie Npu3saHbl obecneunts BHEAPEHNUE NPUHLN-
na MOryT ABNATLCA:
* rpynna ontTuMusayuu 8 cocraee cnyxoet paavauvoHHon 6e3onacHocTu;
* CeKUNN TEXHNYECKOro (HayJyHO-TEXHNYECKOro) coBeTa NPeaAnpPUATUSA.
5.2.1. 3agauamu rpynnbl oNTUMKU3aUUN ABNAIOTCA:
e npocmoTp ALARA ¢ uyenbio sbifBneHna HeaoctaTkoe B obecneveHuun pagnaunoHHon 6eso-
NACHOCTU u onpeaeneHns obnacTu, rae ynyqweHue MoXeT ObiTe NONE3HbIM;
¢ CO3aHne u HanonHexune 6a3 AaHHbiX ANA ONTUMKU3aUUW,
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ITocTaHoBKa 3a4auM

3agaHHe BapHAHTOB
H akTopoB

KonnvectBenHoe KauyecTBeHHbIe dakTOpPHI

onpeaeneHHe GakTopoB Aif

Kaxaoro
BapHAHTA 3aLINHTHI

CpasHenue H BhIOOp
BapHAHTOB
AHanus
YYyBCTBHTENbHOCTH
[IpeacraBnexnune
pe3ybTaToOB
OkoHyaTenbHOE pelleH’e

Puc.1. OcHosHble wazu npoyedypst onmumMu3ayuu.

¢ NpoBeaeHue npoueaypb! oONTUMU3aYUK;

¢ pa3pabotka cooTBETCTBYIOWUX MHCTRYKUWVA,

¢ KOHTPONDL HAA BHEAPEeHUEM N BbINONHeHEM TpebGoBaHNN HOBLIX MEP 3aWuTbI.

5.2.2. B 3apa4u cexuvn TexHUHeCKoro coseta BXoAAT.

¢ afAaNTauna METOANYECKUX MaTEprUanos K YCNOBUAM KOHKPETHbLIX NPeANPUATUN,

¢ BOCnUTanue u obyyeHue nepcoHana NpeanpuATHA.

5.3. Ana ctumynuposaHna BHeAPEHNA ONTUMKU3aALUUN, KPUTUIECKOro NOAX0AA 1 CTPEMMEeHUA K
3HaHWAM B BONPOCax paguaunoHHon 6e3onacHocTu Heobxoaumo npuensaTb U NOAAEPXKVUBATL
KyneTypy 6esonacHocTi, koropas obecnevusaer:

e UCNONL30BaAHME NPUHUMNOB ONTUMU3ALUWUK KaK OCHOBL! YNpasneHna paanaumorHon 6eso-
NacHOCTLIO,

s HeMeANeHHOoe BbINBNEHUE K YCTPaHeHUe Npodnem, BANAIOWNX Ha 3awunTy 1 6e30nacHoCTb;

* yeTkoe pacnpeneneHue o6sa3anroOCTeN KaXA0ro Nuua B obnactn odbecneveHns pagnaunon-
HOW 6e30NacHOCTU U HaNUuYMe Y KAXKA0ro NULUa Hagnexauien NOAroToBKu n ksanugukauuu,

¢ YETKOE pasrpannveHne NOSIHOMOUUIA B NPUHATUY peweHuiA NO Bonpocam GesonacHocTu,

e NPUHATUE OPraHN3aLUUOHHbIX Mep NO obGecneveHunto obmeHa cooreeTcTeyowen UHpopmMa-
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uven, kacaowenca 6ezonacHocTw.
5.4. Noaroroska u 0byueHne AOMKHLI KACATLCA HE TONLKO CNEUNaANUCTOB, 3aHUMAIOWNXCS

o6ecneueHnem paanaunoxHoin 6e3onacHOCTH, HO 1 BCero nepcoHana, paboTaiowero ¢ UCTOMHU-
KaMu NOHU3UPYIOLLLErO N3NYUYEHUS.

6. CTpaTterusi CHUWXeHnA 103 O6nyvyeHnn
6.1. MNpu euipaboTke cTparerun cHUKEHUA 203 0BNYYeHUA NepcoHana cneayeT ucxoauTsb u3
cneayouinx ocHOBHbIX nonoxexun OCNOPB-99:
* MHAUBNAYaNbHLIE A03bl AOMKHLI B NEPBYI0 O4YEPEeAb CHUXATLCA TaM, raAe OHWU NPEeBLIWAIOT

AONYCTUMBLIK ypOBEHb 0BNyYeHus;

¢ MEPONPUATUA NO KONNEKTUBHOW 3aLUTE NEPCOHaNa B NEPBYI0 cuepeab AOTMKHLI OCyLecTB-
NATLCA B OTHOWEHUN TeX UCTOYHUKOB U3NYYEHUA, rae BO3MOXHO A0CTUYL Hanbonbwero cHuxe-
HUA KONNEKTUBHOW R03bl 00NYyYeHUR NPU MUHUMANbHLIX 3aTparax;

* CHWKEHWE 403 OT KaXA0ro UCTOYHUKA U3NYYEHUA AOMNXKHO, Npexae Bcero, 4OCTUraTLCA 3a
CYET yMEHbLIEHNA OONYYEHUA KPUTUIECKUX TPYNN ANA 3TOr0 UCTOUHUKA U3NYYEHUS.

6.2. ina onpepenexnus obnacru, rae HeobxoauMo ynyuweHue paaratmoHHON 3awnuTel, Npo-
BOAUTCA «nNpocMoTp ALARA» — CUCTEMHBIN NPOCMOTP 0COGLIX CUTYaUUK unu cyulecrayioutei
NPOrpamMmbl paarnauuoHHON 3awuTtel. Llenb Taknx NnpocMoTPoB — HE TONLKO CHUXEHue A03, HO
Takxe — pbiasneHne HedhHeKTUBHLIX MepP 3aWnTsI.

6.3. OnTUMN3aumA ¢ Uenbio CHUXXEHNA UHANBUAYaANbHBIX 403 HIMKE CywlecTsyownx npeae-
N0B A03 OTANYAETCR OT ONTUMU3ALIUK C UENLIO YAYYWEHUR paagnaumoOHHON 3aWuvTbl, KOraa HeT

npesbIWEHUA NPeAeNoB R03.
B nepeom cnyvae 3anaver uccneaosaHnin ABNASTCA aHaNU3 BO3MOXHbBIX BAPUAHTOB 3awu-

Tbl, NPU KOTOPLIX BbINONHAEGTCA TpeGoBaHue He npesbiweHun A03 (NPUHUUN HOPMUPOBAHUA) W
HaXOKAGHUA CPEAN HUX BAPUAHTA, YAOBNETBOPAIOWEro NPUHLUMNY ONTUMU3ALUN.
Bo sTopom cnyvae 3apnaya cocTouT B 8biGope Hanbonee oNTUMaNLHONO BapUaHTa 3awWMUTl NO

CPaBHEHUIO C CYLWECTBYIOWUM BaPUaAHTOM.

7. Pekomexngauuu No NPOBEASHNIO ONTUMK3ALIUNA

B nonHom o6veme npoueaypa onTumusauumn, 8 COOTBETCTBUN CO CXEMOWU, NPUBSAEHHON Ha

puc.1, npuMeHAeTCA, KaK Npasuno, AN peleHna KPynHbIX 3aaadv, CBA3AHHLIX C pacwupeHuem

Npou3BoACTBA, AOPOrOCTOAWNM PEMOHTOM UNK 3amMmeHon obopyaosaHnA. [inAa peweHna Teky-

LWuX 3a4a9 BNONTHe AOCTATOMHO NposeaeHne OTAeNbHLIX 3ITAaNOB, KaK NoOKa3aHo 8 npumepax MNpu-
noxexua 7.

7.1. NocranoBKa 3anaun
Mepea Havanom nposeaeHUa ONTUMU3ALUOHHLIX nccnenoBalinn HeoOXoANMO TOHHO NOCTa-

BUTb 3afa4y C UeNnbio UCKNIOYEHUS HanpacHEIX YCUNUA 1 pecypcos B BbINONHEHUW nocneayioLe-
ro aHanusa.

NMocraHoBka 3afayv BKNIOYAET YeTbipe 3Tana:.

¢ OCO3HaAHHWE CYyTH 3anaym;

o ONpeaeneHne uenn uccneaosaHnsg,

o ONnpeaenexne rpaHuy oonacT CCNeaoOBaHNRA,

¢ NPOBEAEHNE KOHCYNbTALMA W OKOHYaTeNbHaA hopMynuposka 3agavun.

Oco3rnanne CyTu 3agadu.
Ha atom 3tane Heo6xoanMo oUeHUTH CNOXHOCTbL 3a8a4N, ee CTaTyC, C TOHKU 3PEHUA YPOBHA

NPUHATUA PEeLIeHNA, BPemA U cpeacTtsea, Tpebyemblie AnA ee peleHun.
1o CNOXHOCTKN BCE 324341 MOXHO YCNOBHO pa3butk Ha veTbIpe rpynnbi:
¢ NPOCTLIE 3aaauu, He Tpebyowme cneunantHbIX OPraHU3aUMOHHLIX K TEXHUYECKUX Mepon-

PHATUN;
¢ OTHOCUTENBHO NPOCTLIE 3agaun, Tpebylowue HEeKOTOPLIX BLIYUCNEHUW 1 BKNOYalou|ue Ma-

noe Yncno haxkTopos;
¢ CNOXHbIE 3aaaun, Tpebylouiue Cepbe3HbIX PacHeTos ¥ YCUNUA CNeuvanucTos panuyHoro
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npocuns;

e CTpaTeruveckue sanavu ~ 3aaavdn ¢ CepbesHbiMm COUNANbHBIM U NONUTUYECKUM 3HAUYSHUEM.

Crtatyc 3agay onpeaenfaerca yposBHEM NPUHATUA OKOHYATENLHOrO PeWeHun:

¢ CAMUM CneynanucTom, NPOBOARLIMM UCCNEN0BAHUE;

¢ HAYANBLHUKOM CNYXObL! paanaunoHHon 6e3onacHocT obvekTa nnu NPEANPUATUR,

¢ pykosoAUTENEM NPEANPUATUS,

o pykosoautenamv Gonee BLICOKOro paHra.

lNocTtanoBka 3apauv NO3BONUT ONpeaeNUTL HEeO0BX0ANMOCTbL NpoBeaeHUA QanbHENWUX Wa-
roe onTUMKU3auuKn, eCcnu pelexHne 3agadu He oNesuaHO ANA ONLITHOTO cneuvwanucTa s obnacTu
paauaunoHHon besonacHoCcT, n 0603HaUNTDL KPYr CNEeLUVanNUCTOB APYruxX cneunanbHocTel (3Ko-
HOMWUCTOB, TEXHONOIOB, KOHCTPYKTOPOB U T.A.), KOTOPLIX ChEeAYyEeT NpuBneYs K UCCNeaoBaHnuAM.

OnpegeneHve uenu nccnenosaHus.

CneayeTt TOMHO U HEABYCMbICNEHHO ONPEASNUTL U 3aNUCaThb LUenb NCCNea0BaHuA C onpeage-
NEHHbLIM YPOBHEM AeTanu3aunn. 3T0 0COOEHHO BaXHO B Cnyvanx, Koraa onTuMn3aunuoHHoe uc-
crneposaHne NPOBOAAT OA4HU, a peleHne NPUHUMAIOT Apyriue nuua.

Onpenenexuve rpatny obnactu uccneaosanun.

Heobxoaumo 4eTko onpeaennTb, YTO AONXKHO BXOAUTL B ONTUMU3ALVOHHBIN aHANWU3 U uTo
ocTaeTrca 3a ero npeaeniaMu, B TOM Yucne:

¢ He0BXxOAUMO NU paccMoTpeHne 403 00NYyYeHUA ApYrMX rpynn NnepcoHana;

* KaKOBbl OrpaHnyeHnA (PUHAHCOBbLIX PECYPCOB, KOTOPbIe MOryT DbiTb U3pacxoaoBaHL! ANs
peweHna 3afavn, n Kak OHW COOTHOCATCA C OXUAAEMbLIMIW 3aTpaTtamu Ha BHEAPEeHWe 3aWUTHO
Mepb!;

¢ Kakue ypoBHN TOHHOCTU U AeTanun3aumnn Heobxoaumer Npu NposedeHuu aHanu3a.

[IposeaeHue KoOHCYNLTaUMh U OKOHYaTENbHAA HOPMYNUPOBKA 3a4auu.

Y100kl yOeanThca, YTO 3aaa4a NocTasnera NpPasunbHO, He0BXo0AUMO NPOKOHCYNLTUPOBATL-
CA CO cneyuanucTom, NPUHUMAKWUM peweHne, a, Npu HeobxoanMoCTU, U C pykosoauTenem
onee BbICOKOro paHra. Ecnu nocrasoska sanaumn 6ypet npusHaHa NpasunbHOW, ee cneayer
ohopMUTL DOKYMEHTANLHO. TONLKO NocNe 3TOro MOXHO DyaeTt NPUCTYNAaTL K AansHenwemMy aHa-

nnay.

7.2. 3apaHne BapuaHToB U (hakTopoB

BapuaHTet paanaUuuoOHHOW 3aWNTLI.

BapwaHTte: npeacraesnsaioT codbon ankTepHaTBHbIe AeNCTBUS, HanpaBieHHble Ha paanayn-
OHHYI0 3aWumTy, ABNAIOWUECA BOIMOXKHBIMW PelIeHNAMIN 3aaa4n. BapuanTt paagnaunosHON 3awm-
Thl UMEET LUeNnbio CHIKeHUe A03bl 0bnyveHus (MHaAMBMAYaNLHON UNU KONNEKTUBHONR), CHUXEHWNE
BEPOATHOCTU OONYyHEeHUA, UNU CHWXKEHNE 3aTPaT Ha 3aWnUTy NPU YCNROBUK HeNpeBbIlLeHNA A0C-
TUFHYTOrO YpoBHS 6e30nacHOCTU NepcoHana.

O606weHHLIM NOKa3aTeNeM ypoBHA 6€30NacHOCTH YCTAHOBOK, TEXHONOTUI, OpraHn3auuv npo-
N3BOACTBA U KyNbTypbl 6e30NacHOCTU NPUMEHUTENLHO K KOHKPETHLIM NIVAAM ABNAETCA UHAUBK-
AyaneHaa no3a (puc.2).

NHausuayansHasi 403a 00y4eHUst NEPCOHanNa 3asucuT oT CReayiowux napamMeTpos Ha pa-
Bounx mecrax u 8 padbounx nomeuieHnAXx:

¢ MOWHOCTY A03bl BHEWHEr0 raMMa-HeuTPOHHOTo N3nNyJyeHna, NOTokoe beta-yacTuy,;

¢ 06bEMHOV aKTUBHOCTU PAAVOHYKNNAOB B BO3AYXe,

¢ BpemeHn oonyvueHun.

KonnexrusHan f03a onpeaenferca Kak CymMa uHausuayansbHoix 403 nepcoHana, 1.e. 3asu-
CUT KaK OT BENUYUHLI HANBUAYaANbHBIX A03, TaK U OT YUCNEHHOCTU NepcoHana.

B cBA3W C 3TM BaAPUaAHTLI PaanaurnoHHON 3aumTbl A0NXHLI ObITh CBA3AHEI C YMEHbLLEHVEM

YKa3aHHbIX BbilEe COCTABNAIOWWX.
CHUWXeHue MOWHOCTY A03bl Ha padodnx MecTax v 8 pabounx nNoMeLeHUAX MOXET ObITb A0C-

TUFHYTO NYTEM:
¢ YCTAKOBKWU AONONHUTENLHON (PUIUYECKON 3aWNThI;
o CHUXKEHNA MOLWHOCTU UCTOMHNKA U3NYYEHUNA Ha Nepnoa nposeaeHun pador;
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Oraenbhras onepauss Otaenbuviti paGoTHHK

Yposens mexnonozuu Ipghexmuenocne Keanughuxayus Kynemypa

U opzaxu3lauu aujumest bezonacnocmu

Paouayuonnan obcmanosexa
na pabovem secme

‘ Bpenms avinonnenus onepayuu |

Huausuayansias n03a OTACALHORO

paﬁommca Ha OTACABHYIO ONEpaunio

Puc.2. Cxema ¢popmuposaHun undueudyansHoll 003b!
omaensbHoz0 pabomuuka Ha omaAensHyo onepauulo.

¢ Ae3aKkTnsauuwu pabouero mecra v nomeweHna o Hayana paboTel, KOraa 3HaYUMO BHEWHee
obnyveHne OT NOBEPXHOCTHOrO 3arpAsHeHns.

Mpn Hanuuun KHrANALMOHHOTO NYTU BO3AENCTBUAR HEODX0ANMO PAaCCMOTPETL UCNONL30BaHKE
AONONHUTENbLHBIX CPEACTB MHANBUAYANBHOWN 3aLLUUTHI U BaPUaHTHI, CBA3AHHLIE CO CHWXEHUEeM
KOHUEHTPaUun paguonyknuaos B pabouem nomeweHmm (Hanpumep, ¢ NOMOLLLIO NPUHYAUTEND-
HOW BEHTUNAUUU, UNY NPUMEHEHUEeM MEepP, CHUXKAIOWNUX YTEUKU PAaAUOHYKNUAOB 13 NCTOMHNKA).

CHuxeHue spemerv obnyyenna 06bIvHO A0CTUraeTCca 3a cHeT ONTUMU3AUUN pernaMmeHTa pa-
6ot, ahdekTusHOro ynpasneHus paboramu, ucnonbiosaHnem bonee cosepuieHHoIx pabounx
cpeacrts v cneyuansHbim obyvyeHnem nepcoHana.

YMeHblweHne YucneHHocTn obny4aemMoro nepcoHana AoCTUraeTca sHeapeHnemM asTomaTtn-
YECKUX YCTPOWUCTB UM pODOTOTEXHUKU, NEPECMOTPOM NEPUOANYHOCTU BEINONHEHUA PaboT n T.A.

Ana cuTyauwni, koraa uHaneuayanbHble 403bl 6AU3IKK NN MOryT NPEeBLILWAaTL A030BbIE Npeae-
Nbl UNN KOHTPONbHbIE YPOBHU, CNEAYET PACCMOTPETL TaKKe BapuaHT C yBennvYeHnemM YACNeHHo-

CTU NepcoHana.

dakTopPk! B BAPUAHTAX PagNaLNOHHOW 3aWNTH!.

dakTop, UCnonsb3yemuin B ONTUMNIAUNOHHON 3aAaade, onpeaenfeTca Kak HeKoTopana mepa
UNU KauecTso, C NOMOLLLIO KOTOPOro PasnNUYaloTCA BapuaHTl pagnaunoHHON 3awmTsl.

OcHosHbiMU hakTOpamu 8 NOHON ONTUMU3AUNOHHON 3anaue ABNAIOTCA:

¢ 3aTpaThl HA OCYLWIECTBNEHNE BApPNaHTa 3alinTbl, BKAIOYAA NPAMbIE KanuTanbHbie 3aTpaThl,
KOCBEHHbIE OCHOBHbIE pacXoabl, IKCNNYTAUNOKHBIE pacxoabl U KOCBEHHYIO Npubbine;

¢ n03bl 00Ny4eHna (konnekrusHsie N/MNYU NHAMBUAYanLHbIe, UX pacnpeaeneHvue BO BpeMeHu
nT.N.).

B otaenbHbiX cnyYanx MoryT 61T 3HauuMbl U Apyrue dakTopsl, Hanpumep, yrposa gmsunJyec-
KOro yseubs OT HepaauaunoHHbIX ¢hakTopos, HeyaobcTea B paboTte npu ucnonb3osaHnu cpeacrs

UHAUBUAYANLHON 3aWNTLI U T.N.

CocrasneHune nepevHn BapuaHTos U ak ropos.

Ha ctaauu 3kcnnyatauum NpakTUYeCKuMu 3anavamm onTuMusaunn moryt Gbithb:
* NPOBEpPKa COOTBETCTBUA NpeanaraeMoro BapMaHTa paguauuoHHOW 3aWwuTbl NPUHYWMNY on-

TUMUIAUMA,
* poBEpKa COOTBETCTBYA ASNCTBYIOLLIEN cncTembl obecneveHns paanaunoHHon besonacHo-

CTV NPUHUMNY ONTUMH3IAUNY;
* CHMKEHUE MHAVBUAYANBHBIX UK KONNEKTUBHLIX 403 00NyueHna onpeaeneHHON rpynnbl nep-

COHana.
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B nepsom cnyyae sapuaHThl yXKe 3agaHbl: CYWECTBYIOWNI ¥ HOBLIN Npeanaraemblii.

B ocTtanbHbIx cnyvyanx Heo6xoaumMo paccMoTpeTh BO3MOXHbLIE BapuaHTbl U onpeaennuTL onTu-
ManbHbLIW BAPUAHT.

Moaxon x hopmupoBaHUIo CNUCKa BapUAHTOB MOXET BbiTb CneayIownm:

e Bca pabota BbiBpaHHON rpynnbl nepcoHana pasbusaercs Ha aNeMeHTapHble 3NU3oAbl, pas-
nuyalwuecs No MeCTy U yCnosuam padoTtel, anutensHocTu pabotel, NyTAM paanaunoHHOro BO3-
AencTenA, no3am obnydeHuna v T.n.

o OueHunsaloTca A03bl 06NYUEHUA NPK BLINONHEHUW paboTl B 3TUX 3Nu3oaax (MHaBMAyan.-
Hble U KONNEKTUBHLIE) ¥ OTOMPaINTCA ANKU30ALI, NPU KOTOPbIX (hOPMUPYIOTCA OCHOBHLIE A0308bIE

HarpyaKu.

Pe3ynueTathl OUEHOK A03 PpEKOMEHAYETCA npeactTasuTh B cneayioulem TabnuyHoM BuAae.

Ycnoena pabotel| WUcnonsiyemuie
(cTeneHb kOM- | cpeacTBa 3aunTel
¢doprabenbHo- | cTENeHbL aBTOMaA-

cTH) T™H3aunu pabore)

dakTopbl

3nmusoa| Mecro | Uctounnin | paanaumon- | NPOAOKM-

TeNbHOCTL | 06nyve-
paboTe

pabotbl | paboTel | n3nydeHna | Horo BO3-
AEeNCTBUA

o B 8biOpaHHbIX ann3onax padoTbl paccMaTpuBaloTCA BO3MOXHbLIE MEPbLI N0 CHUKEHUIO 403
obnyueHus. [ina 3T0ro pekomMeHZYeTCA UCNONL30BaTb METOA «MO3FOBOrO WTypMar, T.e., koraa
IKCNEPTLI NpeanaraloT He TONbKO OYeBUAHbLIE BAPUAHTLI, HO U MeHee odYeBuaHbIe, a MoXeT DbITh,
Ha NepPBLIA B3rNAA, U HEBbINONHUMEIE. Ha 3TOM atane BaxHO 3aPUKCUPOBaATL BCE BapraHTHL! K
(hakTopsl 6€3 aHanun3a ux 3HaYNMOCTU U BOIMOXHOCTU OCYWLIECTBNEHUA.

e [locne cocrasneHna ucyepnbiBaloWero CNUCKa, OH AeNUTCA Ha ABa: OAUH — CO BCEMU BO3-
MOXHbIMK (hakToOpamu, APYron — CO BCeMn BO3MOXHbBIMY BapuaHTamu, U AeTanbHO obcyxaaetcs
C Uenbio onpeaeneHnsa ToNbLKO OCYWECTBUMbIX BAPUAHTOB U 3HAYUMbBIX, NO MHEHUIO 3KCNEPTOS,
thakTOpOB, KOTOPbIE DyayT ncnonb3osaHul B nocneayowem atanuse. OtTobpaHHbie BapnaHThl
MOrYT NPeACTaBNATL BapUaHTH! CHUKEHUA A03 B OTASNBHOM 3anu3oae padoTel unu komburayuio
BapPUaHTOB 3alLUTbl B HECKONbKUX 3nu3oaax padboTel paccmaTpusaemon rpynnet nepcoHana.

B cocrtasneHHui nepeveHb BapuaHTOB N 3HaYUMbLIX (haKTOpOB MOrYT NONACTb BapUaHTbi,
BbIXOAAWME 32 YCTAHOBNEHHbIE TPaHnLUbl NCCNEAOBAHUA, UNU Npeanonaraowue bonee BbICOKUA
YPOBEHb NPUHATURA pelieHUs, YeM Npeanonaranoct NP NOCTaHoBke 3anadn. MNoatomy Heobxo-
AUMO NPOKOHCYNETUPOBATLCA € PyKOBOAUTENEM, NPUHUMAIOWUM pelleHue, n, npu Heobxoaumo-
CTW, C APYFrUMK 3KCNEPTAMK UNK aaMUHUCTPaUUEN NPEANPUATHA.

7.3. KonuyectesenHoe onpeaeneHne hakTopos ANA KHKAOro BapnaHTa
CoaepxaHue paboTbl Ha AaHHOM 3Tane COCTOUT B KONUUYECTBEHHON OUEHKE Kaxaoro (hakTo-
pa B eAuHbIX NoKasaTenax, Hanpumep, B AEHEXHOM JKBUBaANEHTE, U OnNpeaeneHua Heonpeae-

NEHHOCTU (NOrPeWwHOCTU) 3TUX OLIEHOK.

Pacxoau Ha 3awmTy.
Pacxoabl Ha 3awuty B8 obuem cnyvyae COCTOAT U3 pa3oBoro KanuTanoBnoXeHun (OCHOBHbIE

pacxogb!: npaAMbie U KOCBEHHbIE) U Pacxoa0B Ha NOCNEAYIOWYIO eXEroAHYIO akCnAyaTauuio.

Ob6uwan cTpykTypa pacxoaos npeacrasneHa Ha puc.3.

OcHosHbIe cocTasnAlowWwme pacxonos, KOTopsie cneayer NPUHUMaTL BO BHUMaKUe ANA Haun-
bonee 4acTo ucNonNb3Iyembix 3aWnUTHbIX Mep, npuseacHbl 8 MpunoxeHun 5.

Bo3amMoxHO, YTO NPpU HEKOTOPLIX BapuaHTax 3awuTel 00pa3yloTCA oTpuUaTenbHbIE Pacxoasl,
T.€. AOX0AbI, HANPUMEP, 3a CHET CHWKEHNA 3aTpaT No 3apaboTHON Nnate nocne asTomarusauvm
npouecca pabotul. [lna onpeaeneHna 3aTpat Ha pagnauvoHHYIO 3aWnTy UCNONb3YIOTCA TPU Me-
TOAA:

e rpyban oueHka sarpar,;

¢ OLIeHKa NpuBeAeHHbIX 3aTpar,;

¢ OLIEHKA €XXeroaAHbLIX 3aTpar.

lpyban ouexka 3arpar Ha 3awuTy onpeaenAaeTca BbipaXxeHuem:

X=Xc+Xp- 1, (1)
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Pacxoabl Ha 3a1UHTY

Kanumanoenoxcenun JKCnAYamauoHHble
pacxooui
Ilpamvie @ Koceennsie g
T — rE— p— Pacxoowr na obenyorcu-

gawnue u 3apnramy,
ynpagnenue u

Pacxoowt Ha ceipee,
OCHOGHblE Mamepuanel,

- __________ -_‘ :-:.- : ':'E' K .:_:, .

Amopmuszayus IKCHAYyamayuro.

0bopyoogsanua,

obopyoosanue, nomeps npou3GooUmenbHo- 3ampameot Ha
NOKynHule u30enus, cmu 8 nepuood peKoHcmpyK=- mexHuyeckue u
3apnrama paboyum, Yuu 3aumel, HA102Y, aoMuHuCmpamueHule
CMouUMoCmb U3HOCA pacxoosl Ha npedeapu- ¢yHxyuu,

UHCMPYMEHMOG. MmenbHoe NIaHUPoGarue U

paspabomxy,
pacxoov Ha nycKo-
Hanaoounsvle pabomel,
obyuenue nepcoxana,
pasnuunsie coopsi.

Puc.3. Cmpykmypa 3ampam Ha eHedpeHue 3alumHbix mep.

rae: Xc — OCHOBHbIE PacxoAabl; Xp — FOA0BLIE IKCNNYyaTALWOHHbBIE PAcXoabl;  — CPOK cnyxbbl 0060-
pyaosaHnA B ropax. MpyOylo oueHKy 3aTpar NPUMEHAIOT B TEX CNYyYanAX, Koraa MOXHO NpeHebpeyb

BPEMEHHLIMA U3MEHEHURMIU LIEHHOCTU [1eHEXHbIX PECYPCOoB.
Ecnu BpeMeHHbIMY U3MEHEHUAMY AIeHEXHLIX pecypcos npeHebpeyb Henb3a, TO cneayer npu-

MEHATb AUCKOHTUPOBAHUE, T.€. NpuBeaeHWe 3aTpaT K 3aaHHOMY MOMEHTY BPpeMeHW.

T o
X=X+ XY X,-(1+7)", (2

n=l}

rage. X, — 3KCnnyartauuoHHble 3aTpaTthl 8 n-roq NOcNe Havyana akcnayarauuu, r — NPOUEeHTHanA

cTaBKa (TOXARECTBEHHOE Ha3BaHUe ~ HOPMA AUCKOHTUPOBAHUA).

B onTUMU3aUnoHHbIX NCCNEAoBaHNAX cneayeT OpueHTMPOBaTHCA Ha BENUUNHY NPOLIEHTHON
CTaBKu, YCTAHOBNEHHYIO B FOCYAAPCTBEHHOM CeKTope.

Ecnv punaHcosbie cpeacTsa Ha npuobpeteHne, MOHTaX ¥ kChNyaTauuio cucrtemsl pagua-
UVOHHOW 3awunTel OGepyTcA B3aWMbl C NOCNEAYIOLIMMN ©XeroaHbIMY BbinnaTtamu AonNra, To anb-
TEPHATUBOIN BLIMUCNEHUA NPUBEAEHHDLIX 3aTPAT ABNAIOTCA pacyeTbl €XerogHulix 3aTpart. B aTom
cnyuae KanuranbHbie 3aTpaTh! PasHOCAT Ha 3aNPOEKTUPOBAHHOE BPEMSR XKU3HU 3alUUTHOro obo-
pynoBaHnA Takum obpasom, 4Tobul OHYU Mornu ObITb NPUNNIOCOBaHLI K eXeroaHsLIM pacxoaam no

akcnnyatauun n TexHNYeCKoMy 00CNYXXnBaHuUIo.
Boinnarthl 8 n-it roa X,, HeobGxoaumeie, YTOOLI pacnnaTuTeCA 38 KanuTanbHbie 3aTpartel Xc,



MP 30-1490-2001

ByAyT cneaylowumm:

r(l+r)"
(1+r)' =1

OnpeaeneHve CTOMMOCTU paanaLnoHHoro yulep6a 300possio.

Ana onTumusaumu HeobxoauMo, YTOOLI paanauvorHbIN ywepb onpeaenanca 8 CTOUMOCTHOM
BbipaxXeHun. Tak Kak paavauvnoHHbIn yulepo 3n0possio Npu 4o3ax, HE NPUBOAALWUNX K BO3ZHUKHO-
BEHWIO AeTepMNHUPOBaHHBIX 3hPeKToB, NPOoNopUrOHANEH KONNEKTUBHOM A03e, TO NPpUHUMAET-
CA, UTO 3KOHOMUYECKUIA IKBUBANEHT yulepba 3a0posbio 1) Takke NPOoNopUNOHANEH KONNeKTuB-

HOW noa3e:

XJ:=X(" (3)

}’,. =u- S { 4)
rae: a — CTONMOCTb eAUHULILI KONNEKTUBHOWU A03b!, S —~ KONNEeKTUBHAR N03a.

C npubnuxeHnem nHanerayanbHbIX 03 K A0308bIM Npeaenam (Wnu NpesbllueHueM ero) Bso-
AUTCA BTOpas coctaenauwas ywepba. Kak npasuno, sTopas COCTaBnAWAR| NPpUHUMaeTca 8O
BHMMaHUE Npu A03ax, npessblwaowux ~(25...30)% npeaena o3 (NpumepHo 5 m3s/ron).

JKOHOMUNYECKNA 3KBUBANEHT BTOPON COCTaBnaowen, ¥, npuHUMaeTca pasHbIM:

¥y = Zﬂ; o2 (3)

rae: i, = CTOMMOCTb eANHULILI KONNEKTUBHON A03b1 AN j-F0 AnanasoHa UHAMBUAYaNbHLIX 403,
S, — BENUUUHAa KONNEKTUBHON AO03bI ANA /-0 ANaNa3oHa NHANBUAYaANbHLIX A03.
Mpyu paccmoTpeHnn 06enx CocTasNsIoWmMX paanaLMoRHoOro yulep6a cymmapHoin ywepb (Y, +Y5)

obbiuHO NnpeacTasnaT e Buae Y ald,)-S,, rae a(d,) = o+ f}, a d,—3HayeHue uHauBnayanbLHoMN

DO3b!.
Moaxoabl, nCnonb3yembie ANA BbIOOPA YKCNOBLIX 3HAYEHUN « U «( d,), npuBegeHsb! B Mpuno-

WEeHUN 2.

KonuuecreeHHan OLUEeHKa QGKTOQOB c UcnonbioBaHem NOHATUA NONE3HOCTN.

[py Hanu4UK 8 ONTUMU3aUUOHHOM UcCnegosaHnu hakTopos, KOTopble HeMb3A OLIeHNTL KO-
NUHECTBEHHO B AEHEXHOM 3KBUBANEHTE, UCNOoNb3yeTCR KONUYECTBEHHAA OUeHKa C NOMOLWbLIO
NOHATUSR «NONEIHOCTUY, 11, [-O (PaKTOPa B i-OM BapuaHTe 3awunThl U BeCOBbIX K03athPrunenTos,
A,, OTPAXaKOLKX BAXHOCTD j-ro (hakropa B ONTUMN3ALMOHHOM uccnenosaHun. O6L1MHO 3HaYEeHUN
u,, 8blbUpaloTca 8 agnanasode ot 0 o 1, a k, HOPMUPYIOTCA TakK, YTOOLI X CymMa NO BCEeM haKTo-
pam paeHanacs 1.

«Mone3sHocTby, pasHan 1, npucsansaeTca j-My (hakTopy 8 TOM BapnaHTe 3awuThl, B KOTOPOM
OH UMEET Haunydwee, C TOHKU 3pEHNUA ONTUMKU3aUNKY, 3HaveHne, a 0 — 8 BapnaHTe, rae ero aHadve-
HUe Hauxyawee. Hanpumep, ¢ TOMKU 3peHna onTumniauumn, Heobxoaumo nony4yats HauGonoluee
3HaYeHne NPeaoTBPAWEHHOW A03bI NPU MUHUMANbHBIX 3aTpaTax Ha 3awuTty. No3ToMy «nones-
HOCTbY» Takoro hakropa Kak CToUMOCTb 3aUiuTbl MakCuManbHa 8 BapuaHTe 3awmnTbl C MUHUMANb-
HOW CTOUMOCTLIO, a hakTopa «paguauvoHHbIN yepb» - B BapnaHTe ¢ MUHUMANBHOW KONNEK-
TUBHOW AO301, TK. NPK 3TOM 3HaYEHUe NPeAOTBPALLIEHHON A03bl NO CPABHEHWUIO C HyNEessSIM Bapu-
aHTOM MaKkcuManobHOo. [Ns NPOMEXYTOUHLIX 3HaYeHUIN KONNYECTBEHHOrO 3KBMBaneHTa (pakropa
«NoMe3HOCTL» O6bIMHO onpeaenseTca NCxoaa U3 NMHENHOW 3aBUCUMOCTK (CM. puc.4, aasncy-
MocCTb A). MNpu Hanuunu kaknx-NMbO AONONHUTENbHBIX OFpaHNYeHu (Hanpumep, NO Makcumans-
HbiM PMHAHCOBLIM CpeacTBaM, KOTOPLIE MOXHO UCTPATUTL Ha 3alUnTy, KN NO MaKCUManbLHOW
MHAVBUAYANLHOW A03€) 3KCNEePTHl MOTYT BbIOpaTh Apyry0 3aBUCUMOCTbL, NPU KOTOPOWU «Nones-
HOCTbY» (haktopa bonee pe3sko chuxaercs 4o 0 npu npubnuxernn ero KONUYECTBEHHONO 3Have-
HUA K NOPOrOBOMY 3HAYEHUIO, HANPUMEP, KaK 3aBUCUMOCTL B Ha puc.2, aHanUTU4eCcKoe Bblpaxe-
HUe KOTOPOW NPUHUMAETCA B BUAE a — b-exp(c-x).

3HaveHnn secosbix KO3 DUUVEHTOB ONpeAeNAoT ABYMA MeTOAaMNU: NOACTAHOBKOWU nnu Nps-
MOW OLIeHKOM.

C noMoubi0 NOACTAHOBKN BecoBble KO3dnUreHT! MOryT ObiTh OUeHEHB! ANA (hakTopos,
onpefieNneHHbIX KONUHECTBEHHO B OAVHAKOBBLIX @ANHULAX — ACHEXHLIX NNK APYrux (Hanpumep, B

6annax):
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k(Xn)/R(Xp) = k(X /R(X ),

R(/U = R.tmm.(X) = Rumum(/\?.

rae: k(X,) u k(X,) — secosble KO3(PuUneHThl PakTopos X, N X,,, COOTBETCTBEHHO, R, (X)) ¥

R e (X) = MAKCUMANBHBIE N MUHUMaNbHBIE KONUMECTBEHHbIE IKBUBANEHTLI chakTopa X.
INpaman oueHka 3aKknIo4aeTCca B onpeaeneHn Becosbix K0IhPuumneHTos Ha OCHOBaAHUW 3KC-

NEPTHLIX OUESHOK CTENeHU BAXHOCTU haKTOPOB. PaKkTOPLI 0AUHAKOBON CTENEHU BAXXHOCTU AOMNXK-

Hbl UMETb OAUHAKOBLIN BeC.

Mone3HoCcTb
1

b Puc. 4. fluseliHaa u HenuHeliHas
byHKUUA 3chhekmusHoCMU

MakcumanbHas usausuayanbHana 403a

7.4. CpaBHeHue u BbIOOP BapnaHToB
Llenuio aaHHOro arana aBnseTcAa onpeaeneHne oNTUManNbHOro BapuaHTa paauaunoHHon 3a-

WUTHI.

7.4.1. [Npu Hanuuuy 6onNbLWOro YNcNa BapuaHToB He0OXoAUMO NPOBECTU NpeaBapUTENbHbLIN
aHann3 ¢ Uensio UCKNIOYEHUA U3 AanbHENWero PacCMOTPEHNA 3KOHOMUYECKU HEBLIFOAHLIX Ba-
PUaHTOB. [INA 3TOro UCNONLIYETCA CKPUHUHIOBLIN MeToA, n3secTHbIN kKak aHanua CTOUMOCTb-
IOPEKTUBHOCTb. OnucaHne aarHoro metoaa npuseaeHo B Npunoxexuu 1.

7.4.2. Ana sbibopa onTuManbHOro sapnaHTta u3 yucna orobpaHHbix U 6azosoro (Hynesoro)
BapuUaHTa BCnonNb3yloTCA cneayiowue MeToakl NOAASPKKU NPUHATUA PeleHNUNA:

¢ anHanu3 3ATPATbLI-BbIFOLA;

e anchdeperunansvHbin aHanus SATPATbI-BLIMOJA;

¢ pacwmupeHHbin aHanus 3ATPATbI-BbIFOJA;

¢ MHOrohaxTOPHbLIN aHanNu3 ahHeKTUBHOCTY.

KpaTtkoe onucanne gaHHbix MeToaos nNpueoanTca B MNpunoxerun 1.

7.4.3. MNepsbie TPV MeTOAa UCNONDL3IVIOTCA B TéX CNy4Yanx, koraa sHaYuMblie hakTopbl MOTYT
6bITh 3aQaHbl KONUYECTBEHHO B JIGHEXHbIX €AnHUYaX, T.€e. Koraa 3HavYuMbIiMKn chakTopamu ABNA-
I0TCA CTOMMOCTb 3aliUTbl ¥ paaraunoHHbIv yuept.

Axanu3 SATPATbI-BbIFOQA n auddeperunanvHein ananus SATPATbI-BbIFOAA vwcnonb3y-
eTCA B NPEANONOXEHUN, YTO KONNEKTUBHAA A03a ABNAETCA AOCTATOYHO XOPOLWUM nokasarenem

paauauuoHHoro yuiepba. 3t metoabl NpeacTasnAIoT cobol Bepcun 04HOro mMetoaa n AaloT 0Au-

HaKOBbIE pe3ynbTaThl.
Npu HeoBxoAUMOCTU BKNIOYEHUA B ONTUMN3AUMOHHbIE KCCNEAOBAHUA YPOBHEN MHAWBUAY-

anbHbIX 403 B KaYeCTBE AONONHUTENLHOrO KOMNOHEHTa CTOUMOCTH paauaunoHHoro ywepba, uc-
nonb3yercs pacwmnperHbin aHanns SATPATbI-BbIFOAA.
Bce 3T MeToAb! AOBONBHO NPOCTLI U MOrYT ObITh peannu3oBaHLl cneunanuctTamu no pagva-

LMOHHON 6e30NacHOCTU NPEANPUATUA.
MuorodakTopHbint aHanu3 3 ek TMBHOCTH ABNAETCA Gonee TpyaoeMKUM MEeToAOM, Tpelyio-

UM NPOBEAEHUA IKCNEPTHBLIX OLUEHOK «MONE3HOCTU» U BecoBbix KoachduumneHTos ana ¢akro-
POB, BKNIOYEHHbIX B ONTUMI3AUNOHHbIE uccneaosannn. OH NCNONL3YETCR, KOrAa 3HaYUMBIX (ak-

TOPOB CNUWKOM MHOIO, UNU HEKOTOopbLle Cbal('l'Opbl CNOXHO 3a4ath B8 AICHEXHLIX eANHULUaX.
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OTMEeTHUM, HYTO NPK PACCMOTPEHUN B KavecTee 3HAYUMbIX (hakTOPOB CTOMMOCTW 3aUThl W
paanauvoHHoro yulepba, metoaul aHanus 3ATPATbBI-BbIIF'OQA, anddepeHunaneHbii aHanus
SATPATbI-BbIlrOA n mHorodakTopHuii aHanu3 3theKTMBHOCTH AEHTUYHBI, €CNn B Noche-
AHEM UCMONL3YETCA NUHENHAR MoAENb onpeaeneHUa «NONE3HOCTUY, a Becosble KoathduumeH-
Tbl onpeaeneHbl B COOTBETCTBUN C N.7.3.

7.5. AHANU3 YYBCTBUTENLHOCTH

Llens aHanu3a 4yBCTBUTENBHOCTU — ONPEAEnNUTL YCTOMHYNBOCTL PE3yNbTaToB aHaNU3a K Heo-
NnpeaeneHHOCTAM 3aganus (hakTopos, a Takke K NPUHATHIM NPEANONOXEHUAM U [ONYLLIEHNAM.
Takon aHanus NPosepAeT OTHOCUTENLHYIO 3HAYUMOCTb Pa3NNYHbLIX UCTONHUKOB HeonpeaeneHHo-
CTH, BXOARKWMUX B NPpOUEAYPY ONTUMU3aUUN.

B npoueaype onTuMn3auuu NCTONHUKaMNU HeONPEAENEHHOCTEN, KOTOpbIE pacCMaTPUBAIOTCA
Ha AaHHOM 3Tane, ABNAIOTCA:

¢ 3HAYEHUs NAPaMeTPOB, BXOAALWUX B aHANKTHUYECKYIO NPOUSAYPY:

o (haKTOpbI, BKNIOYEKHbIE B aHANUTUYECKYIO Npoueaypy.

o Apyrne anbTepHaTUBHLIC BapuaHThl, UCKNOYEHHbIE U3 PaCCMOTPEHUA Ha npeabiaYWKX Wa-
rax onTuMn3auun.

YysCTBUTENHLHOCTL K 3HaYEHUAM NapaMeTpos.
[NapameTpbl, BKNIOYEHHbIE B NPOUECC ONTUMM3aAUUK, onpeaenatoTca NMbo HenocpeaCcTBEeHHO

no AaHHBIM HAbNAEHUA, UIMEPEHUA U OLEeHOK, NGO, NPK OTCYTCTBUN BO3MOXHOCTU UX NPAMOrO
U3IMepeHna, UCXOAN U3 NPEANONOXEHUN U IKCNEPTHLIX OUESHOK. B 06oux cnyuasx oHu 3agaloTcs
C NOTPEWHOCTAMIN, KOTOpbIe AOMKHLI BbiTb OnpeneneHbl Ha 3Tane KONUYECTBEHHOrO 3aaHUN
drakTopos.

U3 BCex napaMeTpos, NCNOMNL30BaHHBIX ANA KONWYECTBEHHOW OLIeHKU Kakoro-nubo ¢dakTopa,
cneayet BuIAENUTL Te, NOMPEWHOCTU KOTOPbLIX BHOCAT ONpeaenaiownin Bknag 8 UTorosyo no-
rpetwwHoCTb hakTopa.

Mpyn oueHke CTOMMOCTU BapnaHTa 3awuThl cneayeTt paccMoTpeTs AnanasoH BapbUpOBaHUs
KanutanbHbiX U 3KCNNyaTaUUOHKBIX 3aTpaT, BKNIOYAn BO3MOXHbIE N3MEHEeHUA UeH B Nepuoa or
nposeaeHUA ONTUMU3AUNOHHBIX UCCnea0BaHUA A0 HavYana BHeApeHUs AaHHON 3aUlUTHOW Mepb!
B pe3ynsraTte NHMONALUOHHBIX Npoueccos. ECnn Ana onpeaeneHns 3arpar Ha 3aWuTy NPUMEHS-
I0TCA MeTOoAbl OUSHKU NPUBEAEHHBIX UMK eXeroAHbliX 3aTpar, cneayeTt paccMoTpeTb Takke vys-
CTBUTENLHOCTL K 3HAYEHUAM NapameTpa «HOPMa ANCKOHTUPOBAHUAY.

Ansa onpegeneHnA OCHOBHbLIX UCTOMHUKOB HeOoNnpeaeneHHOCTU OUEHOK uHaAnBuAayanbHbIX K
KONNEKTUBHBIX 03 aHANU3NPYIOTCA NOrpewwHocTu ucnonbiyemeix cpeacrs UK wnu cpeacrts wna-
MepeHuna napaMeTpos pasuaunoHHon 06cTanosky (ykasdaHbl B TeXHUMECKUX YCNOBUAX, nacnop-
Tax Ha flaHHbIe CpeaAcTBa), onpeaeneHna BpeMeHn, 3aTpavnBaemMoro Ha BoiNONHeHue aNN3oaa
pabotel, pacHeTHbIX METOAO0B U T.A4. Koraa A03a oueHuBaeTcs No pesynstatam usMepeHua napa-
METpOB paanaunoHHON 00CcTaHoBKU B pabouem noMewieHnn, HeonpeaeneHHoOCTL ee OLEeHKN 3a-
BUCHUT Takxe OT AgnanasoHa BapbuposaHnua n3MepAeMon BENNUKHBL! NO NoMeweHunto. Npu oueHke
D03 06NyYeHNA OT MHraNALUNOHHOIO NOCTYNNEHUA PAAUOHYKNNA0B OCHOBHAR HEONPEAENEHHOCTL
MoxeT ObiTb 0DycnosneHa NOrpewHoCcTLIO 40308070 KOAhPULUMEHTa, 3asucalero oT gucnepc-
HOCTW aspo3oneu.

Ob6as3arenbHO cnepyeTt onpeaenuTts YyBCTBUTENLHOCTL PE3yNbTaTos ONTUMNU3auUwn K napa-
MeTpy o B Anana3soHe ot 1 10 5 ero ohnunansHo yCcTaHoBneHHbIX 3HaveHuin. Ecnu opuynansHo
YCTAHOBNEHHLIX 3HAYEHUN o HET, TO CNeayeT PacCCMOTPETL YYBCTBUTENbHOCTL PE3YyNLTaTOB K U3-
MEHEHWIO a B AUaNa3oHe OT 3Ha4YeHUA roA0BOro AywWesoro HauMoHansLHOro Aoxoaa Ao 2-3 3Ha-
YeHU AoX0Aa NpeanpunTUA B pacuyeTte Ha 1 Yenoseka U3 nepcoHana rpynnet A.

f1py ncnonb3osaHN B ONTUMUIZLUOHHOM UCCNEAOBAHUN METOAA MHOTOhaKTOPHOro aHanwu-
3a 3thpeKkTUBHOCTH aHaANUINPYETCA YYBCTBUTENbHOCTb PE3YNLTaTtos K 3HaYeHUAM NPUHATLIX BE-
COBbIX K03ahPUUNEHTOB B ANANA30HE OT MUHUMANbHBIX A0 MAKCUMaNbHbIX 3Ha4YEHNN 3KCnepT-
HbIX OLEHOK.

[lns npoBeaeHUA aHanu3a YysCTBUTENLHOCTU CywecTeyeT A0BONLHO MHOrO cnocobos, HO B
GonbwKHCTBE 334a4 AOCTAaTOMHO UCNONBL3OBATL NPOCTENWLINK — U3MEHeHue OAHOro NapameTpa s
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npeaenax o6nacTu ero HeonpeaeneHHOCTH U NepecyeT pe3ynsTaTos 3aaauun onTumusauywm. Pe-
KOMEHAYETCA CHavyana paccMoTPeTb KpauHne 3HaueHus HeonpeaeneHHoOCTV napamerpa. Ecnu
NPN 3TOM peweHne 0CTaeTCA HeN3MEHHLIM, TO, CNeAOBaTENbHO, A3HHLIN NapaMeTp He ABNAETCH
KPUTUYECKUM B aHHOM ONTUMU3AUMOHHOM UccneaosaHnn. B npotmeHom cnyuae cneayer pac-
CMOTPETb, HACKONbLKO peanbHbIM ABNAETCA BbIGPaHHOE 3HaUeHNe NnapamMeTpa u NPeaANPUHATL Mepbi
NO BO3MOXHOMY €r0 YTOYHEHMIO.

MoxxeT Takke 0ka3aTbCa NONesHLIM rpaduyeckoe NpeacTaBnexue pe3ynsTaTtoe aHanu3a yye-
CTBUTENBHOCTHY, T.€. NOCTPOSHUEe 3aBUCUMOCTY CYMMapHbIX 3aTpaT ANS KaXAOr0 BapraKTa 3awm-
Tbl OT 3HaYESHUIH NapameTpa B npeaenax ero HeonpefeneHHOCT.

t-'l!BC;'I'BIf‘ITEI'Ibl-IO(.'!T b K BblﬁOQ! Qam‘ogoa.

B xavecTse onTuMnU3aLMoHHOro nceneaosannsa Gbinu suibparbl Haubonee 3HauyumMble C TOUKK
3peHUA AKCNepPToB hakTopbl, KOTOPLIE BKNIOHANUCL B aHanu3. Ha arane aHanu3a yyscTsuTens-
HOCTU CneayeT NPoBepPuTb, HE MOTYT N HePacCMOTPeHHbie (PaKTOpL! NOBNUATL Ha Pe3ynLTaThl

nccneagosaHusn.

Ll!BCT BUTENLHOCTDb K BblGOQ! B3apUaHTOB 33UWIVUTHI.

B 3akniountenbHOn HacTy aHann3a YyBCTBUTENbHOCTU CneayeT nepecMoTpeTsb Bbibop sapu-
aHTOB 3awuThl. B npouecce uccnenosaHna MoryT BO3HUKHYTb HOBbIe BapuaHTbl Ny Heobxoan-
MOCTb NEPECMOTPA, T.€. BAPUAHTHI, KOTOPLIE He ObINU BKNIOYEHL! Ha NPEALIAYWUX dTanax.

7.6. MNpeacrasnexne pe3ynsraTtos
[pn npeacrasneHnu pes3ynsTatoB ONTUMU3AUMN ANA NPUHATUA OKOHYATENbLHOrO peleHus

AOMKHBLI OBITL KOPOTKO U NOHATHO OTPAXEHLI BCE 3Tanbt ONTUMU3aLun, B TOM Yucne:

¢ LleNb UccneaoBaHus;

e 0bocHoBaHue BbIOOPA KOHTUHIEHTaA NepcoHana;

* UCTOMHUKN MHPOPMaLIUK, UCNONB3OBAHHOW NPY NCCNEa0BaAHNN,

* PAaCCMOTPEHHbIE BapUaHTb! 3aunTbl 1 000CHOBaHWE uX BLIOOPa ANA nocneAayowero aHanu-
3a;

¢ PaCCMOTpPEHHbIe (hakTopbl U 000CHOBaAHUE X 3HAYUMOCTY;

o 060cHOBaHME BbIGOpa METOAA NOAAEPXKKN NPUHATUA pPeLleHUN;

* NPUHATLIC SHAYSHUA NapPpaMeTPOB U BOIMOXHLIN Anana3oH UX BapbUPOBaHUR;

o CNELUanincThbl, NpUBNeYeHHbIe ANA 3KCNEPTHLIX OUEHOK;

* UCNONb30BAHHbIE METOALI ANA PaCcHeTOB A030BbIX BENMUYNH, CTOUMOCTU 3aWUTLI U T.N.;

* pe3ynsTarb!, NONyYeHHbIe NP nccneaosaHni (ONTUMaNbHLIV BapPHUaHT 3alnTh!),

e pe3ynsTaTthl aHanu3a YysCTBUTENbHOCTHN C YKa3aHueM Anana3oHa 3HavYeHun o, B KOTOPOM
npeanaraeMbii BapuasT ONTUManeH;

¢ 060CHOBaHUE NpoBefileHNR A0NONHUTENBHBIX UCCNeaoBaHUN (NpU HEOOXOAUMOCTH).

YeTkoe npeacrasneHue pesynsratos 0COOEHHO BaXXHO B CNyYanx, Koraa npouecc uccneao-

BaHUA U NPUHATUA PelUeHNA OCYWEeCTBNAETCA PpasnUuvyHbIMU NULUaMU.

7.7. NpunHarue peweHun

MpumeHeHne npoueaypbl ONTUMU3AUUK NPUBOANT K NONYYEHUIO ONTUMANBLHOIO pesynetara c
pasnuuHbivmu orosopkamun. MNoatomy 8 HonbWKHCTBE CNyJaes pesynsTat oNnTUMKU3aLumM He ABNSA-
€TCA KOHeYHbIM PeLeHUEM Y MOXET pacCcMaTpuBaTbCA Kak pekoMeHgauua, noMmoralowan oTeer-
CTBEHHOMY NULY NPUHATL ONTUMANbLHOE peleHue.

OxoHuarenbHoe pewexHne sceraa oCTaeTca NpeporatTMeon cneuvanucTa, OTBETCTBEHHOrO 3a

ero NpuHATHE.,
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NMpunoxenue 1. NMpuHunn onTUMUIaLUN B paanautMoOHHON 3aWUTe

B 1990 r. MexayHapoaHaa Komuccua no pagvonorudeckon sawure (MKP3) onybnukosana
pexomeHgauum (NMybnukauma 60), 8 KOTopeIX ObiNU onpeaeneHbl TpU pyHAAMEHTANBHBIX NPUH-
uuna, o6bIMHO Ha3biBaeMble 000CHOBaHWE, ONTUMU3ALUA U HOPMUPOBaHNE, KOTOpPbLIE COCTaBNA-
0T OCHOBY COBpPeMeHHON CUCTEMbI PaguauUoHHON 3awuTel. B npuHaTeix 8 Poccuu Hopmax Pa-
avauvnoHHoun besonacHoct HPB-99 AanHbie npuHUnnb chopmMmynupoBaHtl B cneayowen pe-
Aakuun:

¢ HE NpeBbilleHre AONYCTUMbIX NPeAenoB nHANBnayanbHbiX 403 00NyUeHUA rpaxaaH ot BCeX

UCTOYHUKOB U3NyYeHns (NPUHUWN HOPMUPOBAHWUAY);
e 3anpeleHne Bcex BUA0B AEATENLHOCTU NO UCNONL30BAHWUIO UCTONHUKOB N3NYYEHUR, NPU

KOTOPbLIX NONYYEHHas ANA vYenoseka n odwecrtea NoNb3a He NPeBLIWAET PUCK BO3MOXHOrO 8pe-
Aa, NPUMNHEHHOTO A0NONHUTENbHBIM 0BnyYeHueM (npuHuKun 000CHOBAHURY);

¢ noanepXaHue Ha BO3MOXHO HU3KOM U AOCTUWKUMOM YPOBHE C YHETOM IKOHOMUYECKUX W
coumanbHbix hakTopos nHANBNAYanNbHLIX 403 00NYyYeHUa u Yncna obnyvaemsix NUY NPU UCNONL-
308aHUN NOOOro NCTouHUKA N3NYYEHNA (NPUHLUMN ONTUMWU3aLUN).

MNpruMeHeHne ITUX NPUHLUKUNOB NpeacTaenseT cobo nepexol OT orpaHUYeHnA HAnBUAYyanb-
HbIX D03 K CHWKEHWIO 03 A0 ONTUMANBHOrO YPOBHA. B 0CHOBE KOHUENUUHU ONTUMU3aUnn yposHen
obnyueHnn (ee ppyroe ToxgecreeHHoe HassaHue ALARA, ssnaioueecs cokpatueHmem sbipaxe-
Hua «As Low As Reasonably Achievable» — «kHAaCTONLKO HU3KO HACKONBKO PA3yMHO A0CTUKUMO»)
nexar ase saxHole NPeANOCLINKU:

e OTCYTCTBWE NOPOra ANA CTOXaCTUYECKUX IPEKTOB;

* OTPaAHUYEHHOCTb CPEACTB, KOTOPbLIe MOryT ObiTb UCNONb30BaHLI ANA obecneveHna pagva-
LIWOHHOWN 3anNThI.

OtcyrcTane NOpPOroBoi A03bl BOSHUKHOBEHUA cToXacTu4eckux apdeKkTos Npu BO3RENCTBUN
NOHN3NPYIOWEro N3NYHEHUA HA OPraHU3M YEeNoBEKA CBNAETENLCTBYET, YTO D€30NacHOro YpoBHA
paavauuv He CywecTByer, U, cneaoBaTenbHo, HEOOX0AUMO CTPEMUTLCSH K CHUKEHNIO 00nyueHns,

HACKONBLKO 3TO BOIMOXKHO.
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C Apyron CTOPOHbI, paanauuoHHan 3aWuTa, Kak t MHOrMe Apyrue npakTuieckue saagauu, noa-
YUHAGTCA «3aKkoHy yObisaowien 3hPekTUBHOCTU» . NepBOHAUANLHEIS 3aTPATLI HA 3aWMTY MOTYT
NPUBECTU K 3HAYNTENbHOMY CHUXEHUNIO N03 00NyYeHna, oaHaKo, nocneaylowme 3aTparts! 4aloT
BCe MeHbwuin 3hdexT. Ecnu Ol pecypcol 6LINU HeorpaHUUEHHs!, TO ITOT 3aKOH He umen Obt
3Ha4YeHNA ANA pagnayuoHHON 3awuTel. HO, T.K. HEOrpaHU4YEHHbLIX pecypcos He GbiBaerT, 3aKoHO-
MEpPEH BONPOC: Kak Aaneko HYXHO UATK B CHWKEHNN 4037 PeweHne cneayeTt uckath B HeKOTOPOM
KOMRIPOMUCCE MEXAY CHUXEHUEM A03 U CTOUMOCTBIO 3ALWMUTHLIX MEPONPUATUIA, KOTOpbie MOFYT
GbiTh NpuHATLHL. Apyrumn cnosamu, Heo6xoauMa onpeaeneHHoro poaa onTuMMU3auva paauaun-
OHHOW 3aLWLUTLI.

FNpyuHUMN ONTUMU3AUUY COAEPKUT ABa KNIOYEBLIX MOMEHTA:

¢ He cnegyeT MURMMU3NPOBaTL A03bl NIOON LEHON, T.K. NPU AOCTUTHYTOM ONTUMANLHOM YPOoBHE
3aluThl K NpU A03ax, He NPEeBbIAIWUX YCTAaHOBNEHHbIE AONYCTUMbIE NPeAentl, HeT CMbICNa
NPOAOMKATL BKNAALIBATL B 3aLIUTY AONONHUTENbLHLIE pecypcul. OHn Mory ObiTb pa3melteHbl ¢
Bonswen nonv3on rae-HUbyab elle, HanpuMep, ANA YNydweHUs MeanuuHCKoro obcnyxuneanun
nepcoxana npeanpuaTui;

¢ OH OCHOBaH Ha OTCYTCTBUU HAbNIOAAaEMON NOPOroBoN A03bl ANR cToXacTudeckux accex-
T0B. HO flaxe Npy HaNU4YUKW NOPOroBON [03bl, KOMRPOMNCC MEXAY CHWKEHUEM A03bl U COOTBET-
cTeyiOwWumMK 3arpatamu 6oin 6b1 HeOOxoaANM NPYU YPOBHAX, NPEBLILIAIOWNX ITOT NOPOTr U He AOC-
TUrAIOWUX AONYCTUMBIX Npeaenos A03.

Mpunoxexue 2. MoaxoAaskl K BLIGOPY YncnosouIX
3HaYeHUn cTouMocTu 1 yen.-3s..

HeHexHoe BhipaXxeHue paanaumoHHOro yuwepba o ABNAETCA OCHOBHBLIM flapameTpom nNpu on-
TUMU3aUUN paauaLMoOHHON 3alUThl. ITO NOHATUE Bnepsabie noasunocs B Nybnukauywu 22 MKP3
[8] B CBA3M C NpeanOXKeHueM UCNONb30BAHUA aHanNu3a «nonb3a—spea» ANA BbIGopa onTumans-
HOro BapuaHTa 3awuTel. B ceoen flybnukauwn 37 [1] MKP3 noavepkHyna HeobxoanmocTe npu-
HATb BO BHUMaHUE «CyObeKkTUBHbLIE» acneKkTbl BOCNPUATUA PAAUALIMOHHOIO PUCKA NUYHOCTAMU W
pasnuyne paanaunoHHOro pucka Ann HaceneHua n nepcoHana. U, Hakoneuy, 8 Nybnukauum 60
MKP3 (9] akueHT npu onTumusaumu 3awiuTst CMELLAETCA HA YUET pacnpeaeneHuf niausuayans-
HbIX 03 06nyYeHUA, YTO Npeanonaraer ucnonb3iosaHue Habopa 3HavyeHun a(d,).

B coorsetrcreuu ¢ HPB-99 Benuunna o A0NXHA yCTaHaBNUBaTLCA METOAUYECKUMN YKa3aHUA-
MU peaepanbHOro ypossusa FoccananugHansopa. Kak csuaetensCcreyer MeXAyHapoaHLIn ONLIT,
opraHamu, perynupylowmmmn paavaunoxHyio 6esonacHocTtb, onpeaeneHa senuynHa o Tonbko 8 8
cTpaHax. [1pn 3TOM yCTaHOBNEHHbIE 3HAYSHUA PAaCcCMaTPUBaOTCA B BUAE OCHOBHOW CNPaBOUYHON
BENUUUHDLI, UMEIOLLIeN PEXOMEHAATENbHBINA CTaTYC, T.K. CYUTAETCA, HTO ONTUMN3ALNA paguaLUOH-
HOM 3aWUThi — 3TO AeNO0 NPeaANPUATUNA, U BeNUYNHA o, ABNAIOWANRCA UHCTPYMEHTOM yNpaBneHusa,
MOXeT ycTaHasnuearbca umu camumu [10). OTmeTum, UTO Ha aroMHbIX npounssoacTaax CLUIA u
€BPONENCKUX CTPaH YCTAHOBNEHHbIE 3HAYEHUA o, KaK NPaBuno, B HECKONLKO pa3 Bbllwe peko-

MEHA0BaHHbLIX PErynupylowmmMn opraHamu.
B MupoBON NpaKkTuke yaule BCero ucnonbayerca obodwerHas Moaens ANA YCTaHOBNEHUR

CTOMMOCTU eaAuHULIbI KONNEKTUBHON A03bl, NPUMEHUMAR K PasNUYHLIM Buaam obnydenuna (npo-
heccuoHanbHOE, MEAUUUHCKOE, 0BNyUYeHne HaceneHnA OT TEXHOrEHHbIX NCTOHHUKOB) B 3aBUCK-
MOCTH OT BbiOpaHHbIX napameTtpos mogenu [11). 3ta moaens npounnocTpupoeaHa Ha puc.li.

a

Puc.l11. Modens oyeHku paduayuorHHo20 yuepba.

d d UHAWBHAYANLHAR 4033
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Marematuueckoe BoipaxeHue 3asucMMocTu, NpueeaeHHON Ha puc.l1, onpenenserca dop-
Mynamu:

(I(d) = Upase ANA d< dm
o(d) = Opee (d/d,)* ANAd> d,

AnAa npakTuyeckon peanusauvn faHHOW Moaeny HeobxoAuMO onpeaenuTb TPU NapamMeTpa:
U gase d, Wa.

Fapamerp «ag,,.» ABNACTCA AEHEXHbIM IKBUBANEHTOM NOTEHUMANLHOrO yuwep6ba 3noposbio
oT 0bnydeHun B KONNEKTUBHOW A03e 1 Yen.-38. B cooTeeTcTBumn ¢ pekomenaoBaHHbiMu MKP3
KoappuumeHTamm pucka, odbnyueHue B KoNNexkTBHON Ao3e 1 yen.-38 NPUBOAUT K NOTeHLuanb-
HOMY yuwep©by, pasHomy norepe 0,88 yen.-rona ans nepconana. [inn yCTaHOBNEHNA AEHEXHOro
aksusaneHTa notep# 1 yen.-roaa UCNONL3IYIOTCA 8 OCHOBHOM ABa metoga: metog WIP u metoa
YenoBe4ecKoro Kanurtana.

Metoa WIP (Willingness To Pay — roToBHOCTb NNaTUTL) OCHOBAH Ha NpoBeAeHun onpoca ¢
LUenbio BLIABNEHNUA KTO U CKONLKO rOTOB NNATUTL 33 HeDOoNbLLIME CHUXKEHUA cTeneHu pucka [12).
OcHosHana npobnema COCTOUT B TOM, KaK A0BECTU A0 NOHUMAHUA ONpaLIMBaeMbiX NUL CyTb pUcC-
Ka. lna 3Toro uaMeHeHnA CTeneHit pucka AoMmikHol ObiTb [OCTATOYHO 3HAUNTENbHLIMYK, CaM PUCK —
N3BECTHLIM, U B BbIOOpEe AOMKHLI PUrypupoBaTL OCMbICNEHHBIE CyMMBI AeHer. [1o3Tomy, XOTA
A3HHLI METOA CHUTaLTCR Haubonee 060CHOBAHHLIM TEOPETUHECKN, OH HE HALWEN WUPOKOro NPu-
MEHEHUA.

Bropoin metos asnaeTcn cyrybo SKOHOMUIECKUM U OCHOBaH Ha UCNONbL3OBAHUN ANA OLEHKN
AESHEXHOro 3ksusaneHTa notepu 1 yen.-roga aHa4eHUA BanoOBOro HaUMOHaANLHOrO NPOAYKTa Ha
Aywy Haceneuua. B cnyuae npogeccuoHanbHoro obnydyeHua aAaHHbIil 3ksusaneHT Moxer 6biTs
yCTaHOBNEH HA YPOBHE rOA0BOro AoxoAa npeanpuaTuA (UNKU oTPacny B USNOM) B pacyeTte Ha 1
YenoBeka U3 BCero NepcoHana unu ToNbKo nepcoHana rpynnsl A. Mo eBponenckum cTpaHam
3Ha4YeHUA o z,;. BApbUPYIOTCA B Npeaenax ot 17 o 170 aonnapos CWA (Ha 1997 r.) Ha 1 yen.-m38
[13]).

BenuunHa «d,» ABnsAeTCA YypOBHEM NHAUBUAYANbHBIX 403, HWKE KOTOPOro He NPUHUMAETCA
BO BHUMaHUE pacnpegenerune nHansuayansHuix 403, Ee 3HaveHne 3aBUCUT OT NPUHATOrO 3Have-
HUA NPpUEeMNeMoro pucka AnAa NpogPeccMoHanbHoOre obnyyeHna. 3Havenuns d,, ycraHoBneHHbie
Ha aTOMHbIX o0bekTax psna esponenckux cTpax, sapsupytorca ot 1 4010 m3s/roa [13).

MNapaMmeTp «a» xapakrTepusyeT CTPEMNEHUE K CHWKEHNIO BbICOKNX UHANBNAYANbHLIX 203. AHa-
U3 NUTepaTypHbIX AaHHbIX NOKa3an, YTo NPUHATLIE 3HAYEHUA 3TOrO NapaMeTpa BapbUpPYIOTCA B
npeaenax or 1,2 ao 1.5.

MpuwnoxeHue 3. Meroab! NOAAEPKKNU NPUHATUA PelleHniA

N3.1. Avanus CTOUMOCTb-3PPEKTUBHOCTD (achpextnBHOCTL 3aTpaT).

Ananu3 CTOMMOCTb-3PPEKTUBHOCTD pekomeHayeTca UCNONL3IOBATL Nepea npoeeae-
HueMm Gonee noApobGHOro aHanuaa ANA UCKNIOHEHUA NPY NPOMUX PaBHBLIX YCNoBUAX Haubonee
AOPOroCTOAWNX BAPUAHTOB peanu3auyuy 3aluTHOro MEepPOrpuUaTUA,

Or60p BapuaHTOB ANA QanbHENLUEro aHanusa NPoBoOAUTCS NO CneayoLlen cxeme:

1) ina Kaxxporo i-ro sapuanHTa peannsauvn 3awuTHOro MeponpuaTUA paccHUTbLIBAIOTCA 3aT-
patbl X; U 3HaYeHue oXxnuapaemMon KonNnNeKkTUBHON [o3bt S,

2) BapuanTtl ¢ 6nn3akumMmu sHaueHUAMY S; 06bLeauHAIOTCA B OAHY rpynny, o6pa3sya Takum obpa-
30M j rpynny,

3) BHyTpu kaxaomn j-ou rpynnbl BbLIASNAIOTCA BapUaHTbl C MUHUMaNbLHLIMK 3aTpatamMn X, ;.
KoTopbie ByayT cpasHUBaTLCA MexXay cobon ¢ NOMOWbIO ONUCaHHBIX HUXXE METOA0B.

OcTanbHbie BapuaKThl B AanbHenWeMm aHanuse He paccMaTpuBsaloTes.

Nanueits ananu3 yaobHo nposoauTs rpaduveckum cnocobom: NocTpoeHuem rpaduka 3asu-
CUMOCTU CTOUMOCTU 3aUTHI OT 3HAYEHUA KONNEKTUBHON A03bl ANA KAXAO0ro BapuaHTa, Kax no-
Ka3aHo Ha puc.l2. 3atem Yepes HNXKHUE TOYKWU NPOBOAUTCA KpuBaa (MOHOTOHHO cnapaloulan)
Takum 00pa3om, YToOL HUXKEe ee He nexana Hu oAHa Touka. lNposeaeHHas NUHUA CoeanHAET
TOMKW, COOTBETCTBYIOWME BapuaHTam, KOTopblie cneayeT ucnonb3oearb ANA AanbHemwuero aHa-
nu3sa. [ina cay4as, nokasaHHoro Ha puc.f12., Takux sapuaHTos okasanocs 5.
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J103a KONANEKTHBHAA, Yen.-38.

M3.2. Ananu3 cooTHoweHuua «3ATPATbLI-BLIFO4A».
N3.2.1. QucdepeHumansHuiin aHanus.
JTOT METOA Y4YUTLIBAET TONbKO ABa 3HaYKUMBLIX (hakTOpa: CTOUMOCTL 3alUTHOrO Meponpun-

™A X ¥ KONNEKTUBHYIO A03Y J,.

Metoa ocHOBaH Ha CPaBHEHUN AONONHUTENBHLIX PACXOA0B NPU NEepexoae OT sapuaHTa C
MEHbLWUMU 3aTpaTamMn X,_; sapuaHTy ¢ BonbwmmMmn 3arpatamn X; B8 CONOCTaBNeHUNn ¢ COOTeeT-
CTBYIOWUM CHWKEHNEM KONMNEKTUBHOW A03bI AS; = S;_; - §,. PewueHne nepeiti ot sapuaHTa (i-7) k

Gonee nOpOrocToAWEMy BapuaHTy (i) MOXeT GbiTb NPUHATO, eCN:

A%, ——H""M' <a. (111)
AS:-I"ASE

A3,

OnTumansHbLIM SIBAAETCA BAPWAHT, NPU KOTOPOM 3HadvyeHue oTHowenna AX,/ AS, Hanbonee
6nu3ko Kk BenuuuHe o CHU3Y.

N3.2.2. UHTerpanuHbin aHann3 (MeToa ntoroson CTOUMOCTH).

Kak v 8 npeasiaywiem meroae, paccmarpusaiorcs asa cakropa: 3aTparhl Ha 3awurHoe me-
ponpuaTHe X; U YPOBHN KONMEKTUBHLIX 203 S,, BbIpaXeHHbIE B A€HEXHOM 3KBUBaANEHTE.

Ana kaxaoro sapuanTa onpeaenaeTca CyMMapHan CTouMocTs 17,

I, = X; + aS,. (112)

OnTuManbHbIM CHUTAETCR BaPUAHT C MUHUMANbLHLIM JHAYEHNEM CYMMapHON CTOUMOCTH.

13.2.3. PacwupeHHbin aHanua.

JTOT METOA NPUMEHAEGTCA B TeX CNydanx, Koraa UCNoONbL30BaHWE TONLKO 3HAYEHUN KONNeK-
TUBHOW A03bl HEAOCTATOUHO ANA ONUCAHUA NPUUNHEHHOTO 3A0pOBLIO ywepba, Hanpumep, Npy
CYWIECTBEHHOM pa3nuunmn 203 06Ny4HeHUA paccmaTpusaemMoro KOHTUHreHTa nepcosana. B aTom
cnyJae AnA pacyeta uToroson CToumMocTh yuiepba 3aopossbio (1) A0NKHO NCNONb30BaTHCA COOT-

HOWEeHWe.

F=a-S+YB,-S,. (13
]

OnNTMManNbHbIM CHUTAETCH BAPNAHT C MUHNMANbHLIM 3HAYEHUEM UTOTOBOW CTOUMOCTH, Onpe-

aAenaemon, Kak (X,+Y,).

M3.3. MHoroakTopHbin aHanu3 3chdEKTUBHOCTHU.

[annbii MeToa UCNONBL3YETCA B TEX CNyYanax, KOraa B aHanu3 BKAIOYEHO Oonbwoe Konuve-
CTBO 3HaUNMBIX HaKTOPOB B TOM HYUCNE N TeX, KOTOpbIe CNOXHO 3a4aTh B AAIGHEXHLIX eaunHuLax,
TO eCTb PaKkTOpbl, KAK KONUYECTBEHHOW, TaKk U KaYeCTBEHHON Npupoasl. [laHHBIN MeToa cneayer
NPUMEHATL ANA PA3NUYHbLIX CMOXHLIX CTPATErM4YecKux pelleHnii BbICOKOro YpoBHA, korga Heob-
XOAUMO YUUTBIBATL COUMANbHLIE NPEANOYTEHNA U NOCNEACTBUA peanu3aunin aBapuiHeIX Mepon-
PUATUIA.

Mpu ucnonb3osarnun MHOTOaKTOPHOrO MeToAa NPOBOAATCA cneayoune onepayvw:

1) PaHxxuposaHue scex hakropos N0 OTHOCUTENLHON 3HAYMMOCTU NYTEM NPUNUCLIBAHUA BE-
COBbIX MHOXUTEnen k; (Gonee 3Ha4YMMbIN C TOUKU 3peHUs IkcnepTos dhakTop umeet Gonbuwee
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3Ha4YeHue k).

2) lanee npoBoAUTCA NOCNEAOBaTENbHOE PAacCMOTpeHUe kaxaoro chaktopa no ecem sapu-
aHtam. lpu 3TOM paccmartpusaeMmomMy akTopy j RPUNKCLIBAETCA YUCAO i, OTPaXalowee ero
paHr (NONesHOCTb) B BapuaHTe (i) NO CPABHEHWUIO C €ro NONE3HOCTLIO B APYrMX BapnaHTax.

3HaYeHUA k; U 1, MOTYT BRIDUpaTLECA U3 NIGOro YUCNOBOro ANaNa3oHa, Hanpumep, Auanaso-
Ha 0-1 ¢ cobnioageHuem anexsarTHOro CONOCTaBNeHn UxX araveHun No hakTopam n BapuaHTam.

3) OnTuManbHbiM CHUTAETCA BapUaHT, ANA KOTOPOro BenuuuHa U, = )"k, -u, NPUHUMAET Mak-
cuManbHoe 3Ha4YeHue. ]

OuesnagHo, 4To 8bIOOP ONTUMANBLHOrO Bapuanta OyaeT NpasnNbHLIM, €CAN K OLEHKE NOMEe3HO-
CTU ¥ 3HAYUMOCTU hakTopoB OyayT NpuBneveHbl KOMAETEHTHLIE 3KCNEPTLI, OTpaXxaowue pas-
NUJYHBLE TOYKU 3peHun Ha npobnemy (HaydHble paboTHUKKY, NUUYA, NPUHUMaKOWNE PELEHUs, MeC-
THble pykoBoAUTEN!, obulecTeeHHbie AeaTenu u T.4.).

Mpunoxenue 4. CtanpaprHbie Tadbnuybs
ANA Ko3hPpuumneHToB ANCKOHTUPOBaHUA Oyaywnux saTpar
M4.1. KoadduuueHT AUCKOHTUPOBAHHON CTOUMOCTH.
KoachhuumneHT Tekyulein AUCKOHTUPOBAKHOK CTOUMOCTM [, BbiNNTavusaemMon yepes n nerv, pa-
BEH:

(115)

Sy = —t

(1+r)
rae. r — ronoBan NPoOUCHTHaA CrTaska.
Yucnossle 3HaYeHNe BenuuKHbI f, npuseseHs! 8 Tabn.M1.

Tabnuya 1. Koagppuyuenm mexyweld duckoHmupoearHoli cmoumocmu, | .

n | oot | of | 1 | 3 | s | 7 | 10 |
1 | 09999 | 0999001 | 0990099 | 0,970874 | 0.952381 | 0,934579 | 0,909091 |
S5 | 09995 | 0995015 | 0951466 | 0.862609 | 0,783526 | 0,712986 | 0.621921 |
__10 |} 0999001 | 0,990055 | 0,905287 | 0,745094 | 0,613913 | 0.508349 | 0,385543 |
|20 | 0998002 | 0,980208 | 0.819544 | 0,553676 | 0,376889 | 0,258419 | 0,148644
|25 | 0997503 | 0975322 | 0,779768 | 0477606 | 0.295303 | 0.184249 | 0,092296
| 40 | 0,996008 | 0,960809 | 0.671653 ] 0,306557 | 0,142046 | 0.06678 | 0,022095
50
_100 | 0,99005 | 0,904883 | 0.369711 | 0,052033 | 0,007604 | 0,001152 | 7.26E-05 |
Tabnuya N2. ®akmop obopoma kanumana.
Com n ["onoBag npoucHTHaA craska, (%6
oot { ot | v f 3 J 5 | 7 | 10
10 | 0,100055 | 0.100551 | 0.,105582 | 0.117231 | 0,129505 | 0,142378 | 0,162745
40 | 0,025051 | 0025516 | 0.030456 | 0.043262 | 0,058278 | 0,075009 | 0.102259
50 | 020051 | 0,020514 | 0,025513 | 0,038865 | 0.054777 | 0.07246 | 0,100859 |
70 ] 0,014336 | 0.014799 | 0.019933 | 0,034337 | 0,051699 | 0,07062 | 0.100127
100§ 0.010051 | 0010513
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M4.2. ®akrop 06opoTta kKanutana.
dakrTop 0GopoTa kanurana k, NPUMEHAETCA NPU Nepesoae Tekywen CTONMOCTH 8 CepuIo No-
CTOAHHbIX rogoesLIX Nnartexen. OH onpeaenseTca No cnegyowen opmyne:

p s tEr)"
Yoler) =1

rae: r — roaosan CraskKa npoueHTa, n — Konu4vecTso ner.

(116)

Yucnosslie 3HaueHun k, npusepeHs! B Tabn.N2.

Mpunoxenne 5. basa AaHHbIX

Ona nposeaeHna ONTUMKUIAUMOHHBIX UCCNefoBaHnA HEOOX0oAUMA cneayowas nHhopmaums:

* YTV U AHaAMKKa HOPMUPOBaHUA A03bl 0ONYUYEHNA B npouecce BuINONHEeHUA padoTel BbIO-
pPaHHOU rpynnel NepcoHana;

* UCNONb3yeMble METOAL!I AOIUMETPUN U NOTPELLHOCTU onpeaeneHun 03,

* NapaMeTpsl paanuaunoHHON 00CTaHOBKW B MecTax nposeAeHuA paboT u xapakTepucTukn
UCTOMHUKOB 0BbNyJYeHuUn;

e NOAPOOHLIN pernameHT NposeaeHna pador;

* NNaH NOMeLWEeHU, B KOTOPLIX NPOBOAATCA paboTel ¢ 0603HaAYEHUEM pacnonoxeHun pabora-
IOWKUX NO OTHOWEHUIO K UCTOMHUKAM N3NYYeHUN;

* Kakue apyrue rpynnei nepcoHana pabotatoT B AaHHLIX NOMEWEHUAX;

* Ucnonb3yembie padboune cpeacrea npu nposeaeHun pabor;

¢ CTENEeHL asTomMarusayum pabor;

* Cywiecraylowian cucrema paanaunoHHON 3awuTel BbIOPAHHON rPyNNbl NepcoHana, U Kakoss!
pacxofsl Ha ee noanepxarue;

* 3KOHOMUYECKUE U CTOUMOCTHbIE JaHHbIE.

Ana ycnewHoro npuMeHeHUA NpuHLMUNa onTuMu3aumn Ha NpeanpuAaATUY HeobxoanmMo cosaa-
HWe 1 perynapHoe nononHeHue Basbl AaHHLIX, coaepKawen 6ok ¢ A03NMETPUHECKUMU U IKO-
HOMUYECKUMU AaHHBIMWY Y NHPOPMALMOHHLIN 6NOK.

HosnmeTpuueckuin Gnok AomKkeH coaepxats ceepeHna 06 uctTouHukax ob6nyueHna pasnnuiHbIX
rpynn nepcoHana, yposHu Nonen NoHU3NpPYIoWero nanyyeHun 8 padounx noMeuieHnax, pesyno-
TaThl UHANBUAYANBHOIO A03UMETPUUECKOro KOHTPONA NO npodeccuam n cneunanbHOCTAM, A0-
30Bble U BPpEMEHHbIE 3aTparthl NO BUAAM paboT u onepauusm.

PacnpeaeneHune nHrerpaneHeix 403 o6nydyeHua nepcoHana (roaosbiX Unu NPy BuINONHEHUN
OTAENbHbIX PadoT) CneayeT NPeACTaBNATL NO UHTEpPBanNam MHANBUAYaANbHbIX 403, COOTBETCTRY-
IOWUM nHTEpBanam ANa 3HavYeHun 3.

BaxHoe 3HaueHne B ONTUMU3ALUOHHBLIX NCCNEA0BaAHUAX UMEET uHopmauusa o fo3ax obny-
YeHUA NPU BLINONHEHUUN OTAENLHLIX onepauvi. QueHKa A03bl MOXeET ObITL NpoBeaeHa NO uime-
PEeHHbLIM 3HAYEHNAM MOLLIHOCTU 103bl HA MecCTe paboThl U BpEeMEHHN, 3aTpaYynBaemMom Ha BbINOf-
HeHue padoTb! (cMm. MNMpunoxexue 6). Ecnu Tpebyetcs BLICOKanA CTeneHb TOUHOCTU OnpeaeneHnn
R03bl, HeOOXx0aAUMO UCNONBL30BATL A03UMETPLI B MacwTabe peanbHOro BpemMeHu, Nossonawme
NONYYUTL BENNYUHY MHANBUAYANLHON A03bI 33 NIOOLIE NPOMEXYTKN BPEMEHN.

JKOHOMUUECKU DNOK 3aNONHACTCA AaHHBIMKY, HEODX0AUMBIMUY ANA KONUYECTBEHHON OLUEHKK
dakropos, 8 TOM YUCNE CBEACHUAMU O CTOMMOCTH 3aWUTHLIX MaTepuanos, CPEACTB NHANBUAY-
anvHOW 3aWnUTbl, CYMMapHbIMU 3aTpaTaMi HA YXXe BHEAPEHHbIe 3aWuTHbIE MeponpuATUA, rogo-
BbIMU CTaBKaMn NPOUEHTa U T.N.

UHbopmaunoHHbIA 6ok coaepXuT HOPMaTUBHO-METOANYECKNE A0KYMEHTEI N0 Cneayowmnm
BONPOCaM:

¢ NpoBeAcHUEe ONTUMU3ALUN U BHEAPEHNE ee PE3yNbTaToB B CUCTEMY PaauaUUuoOHHON 3awm-
[

¢ PACUET NO3 OT PANUUHLIX UCTOHHUKOB;

* pacyeT 403 NPU UCNONLIOBAHUN MED 3aLLNTDI;

® PacYET IKOHOMUUYECKUX NapameTpos 1 T.N.
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B AaHHbi 610K cReayeT Takxke BKNIOHNTE NEepeyYeHb BOIMOXHBIX 3ALUNTHLIX BAPUAHTOB, KOTO-
pble paccMmaTtpusanuch B npouecce oNTUMU3auun, U BapnaHTbl, BHeApEHHbIe Ha APYrux npea-
npuaTUAX.

Mpunoxenue 6. QueHka n03 06nyueHun

(B HacToauwem lMpunoxeHnun ucnonbLaosaHut marepuanst B.®.Koanoea «MNnanuposanune no3
obnyveHnn nepcoHana»).

I dexkTuBHan A03a 0OnyUeHnA 3a onpeaeneHHbIn NEPUOA BpEMEHN paBHa cyMme A03bi OT
BHELWHESrO raMma-HenTPOHHOIO N3NYNEHNA N OXXUAAEMON A03b) BHYTPEHHETO ODNyJYeHunA oT uHra-
NAUWOHHOIO NOCTYNNEHUS PaAUOHYKNUAOB 3a 3TOT NEPUOA.

UHTerpanbHyio 03y obnydeHnsn nepcoHana MOXHO NPEACTaBuTb B BuAe CyMMbI 03 NPY Bbi-
NONHEHUW OTAENLHLIX 3NN30A0B paboTt:

E=YE, (17
J

rae: E, — apdektusHan Ao3a 00nyueHun i-ro COTpyaHuka; E,, — adekTneHan ao3a obnyeHus
i-fO COTPYAHWKA NPU BLINONHEHUY j-ro aNU3oaa pabotol.

[lo3a 3a onpeaeneHHbin 3nu3on padorul onpeaensieTca NO pe3yneratam NoOoONepPauuoOHHOro
NAK (Hanbonee npeanovtuTenbHbi CNOCOO) NNU pacyeTHLIM METOAOM NO U3MEPEHHBIM 3Have-
HUAM NapameTpoB paauauuoHHON 00CTaHOBKN P, (MOWHOCTU A03bl FAMMA-U3NYYESHNUA, NNOTHOC-
TU NOTOKA HEUTPOHHOTO U3NYYEeHUA, OOBEMHON KOHUEHTPAUWKU PagUOHYKNUAOB B BO3AYXE) Ha
MecTe nposeacHNA paboTel 1 BpemeHu, 3aTpaymsaeMoM Ha BbINOSTHEHUE AAHHOr0 aNu3oaa pa-
OoThl, ¢,

E,=k-P, -1, (118)
rae: k — k03adhpuuveHT nepexona OT 3HaYeHUs paauauuoHHOro NapamerTpa K MoutHocTn ahdex-

TUBHOW 4036l
ANA oONTUMU3ALMOHHBIX UCCNEA0BaHNIA BaXHO UMETL UHOPMALIUIO O BKNaAae 8 A03Yy 0bnyve-
HUS NPU BbINONHEHWK aNU30Aa padoTel OT pasnuuUHbIX UCTOHHUKOB UMK PasNUYHbLIX Y308 yCTa-

HOBKW.
E:J = ZE;.;." ' (H9)

rae. E,,, ~ A03a OT n-ro NCTOMHUKA.
Takum 06pa3om, nHTerpanbHylo 403y 06nydeHna i-ro COTpyaAHUKa MOXHO NPEACTaBUTL B BUAE:

E, =ZZEI.;.H =ZZ(’¢}. Py ty), (1110)
J N J n

KonnekTueHana Ao03a onpeaennerca, Kak cymma 03 NO BCeM COTPyAHUKAM onpeaeneHHon

npocheccum, Luexa v T.4.
CHuXeHue n03bl 0OnyveHWA nepcoHana moxet ObiTb AOCTUTHYTO B pe3ynbraTe CHUWXEHUA

napameTpos pagnatnoHHon 00CTaHOBKY, KOTOpoe MOXET ObiTb YHTEHO C NOMOUILIO KO3 PUuyun-
eHta a’, (af, </) , nnAn 3a CHET yMEHLLIEHNA BPEMEHN BLINONHEHNA 3NU30Aa paboTel, koTopoe

MOXET GbITb YUTEHO C NOMOLLLIO KoIchprumueHTa o, (a), </} .

Toraa oxupaeman no3a obny4eHua Nocne BHeAPEHUA 3aUTHOrO MeponpuATUA onpeaena-
etca no hopmyne:

E, =YY Eyn = Lk Pyl ty ). (11)
] n } n

SuaueHus koauuveHTos of, U o), ONPEAENAIOTCA PACHETHLIM UAK IKCNEPUMEHTaND-
HEIM NYTEM.

Mpunoxenune 7. NMpumepsbl npoBeAecHNA ONTUMU3aLNU

M7.1. Belbop kOHTUHIEHTaA Nepcoxana.
UcxoaHbIMW AaHHBIMY NPU BuIDOpE KOHTUHIEHTA fiepcoHana, AN KoToporo HeobxoanMmMo npo-
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Tabnuya N3. Peaynsmamsi UHOUBUOYaNbHO20
003uMempu4YecKo20 KOHMPONA Ha NPeonpuImuu.

Foanpo-| Uncnen- M3s/ron BO 4ENOBEK | THBHAS
O0bekT | penenna | Hoctb nep- ¢ peBbl- 1 2033,

kontpons | conana cpenHan MakcuM. | wwieHuem 20
23 | 10 | 1o | - ] 120
32 | 12 | 18 | - | 175
| 3apoaNe2 | 1997 | 460 | 22 | 05 | 14 | - | 101
| 3aponNe2 | 1998 | 469 | 24 | 02 | 14 [ - ] 113
 3aponNed | 1997 | 2587 | 20 | 10 | 30 [ 10 | 517
 3asoaNed | 1998 | 2587 | 28 | 10 | 45 | 16 | 724 |
__PMLL | 1997 | 170 ) 18 | 04 | 14 | - | 031

_pmu ] 1998 | 221 | 37 | 05 [ 14 [ - | 082
Ynpagnewwe | 1997 | 109 | 29 | 02 | 15 | - [ 032
Yopanenwe | 1998 | 109 | 3.0 | 02 [ 15 [ - | 034
_BBO | 1997 | 8 | 22 | oO1 | 13 { - | 0018
_BBO [ 1998 | 6 | 28 | o1 | 14 | - |0015

BeeHne ONTUMN3AUMOHHLIX NUCCNeAO0BaHNIA, ABNAIOTCA pe3ynbraThl UHARBUAYANLHOTO AO3UMET-
PUYECKOro KOHTPONA obnyyeuna. Heobxoanmo npoaHanu3upoBaTh AaHHbLIE NHANBUAYANLHOrO
AO3UMETPNUECKOro KOHTPOMA NEPCOHANAa 3a HECKONLKO NeT B OTAENbHLIX PAaAUAUMOHHO-ONACHbIX
obvekTax n sbigenuTtb 00BLEKTHI, rae UMEIT MeCTO MakCuManbHbie tHAUBNAYaNbHbLIE A03bI /uNK
B KOTOPLIX UMEIOT MECTO Hanbonblune KONNEKTUBHLIE A03bLI.

Ana npumepa, npueeaeHHoro 8 Tabnuue N3, Handbonee HednaronpuaTHan 06CcTaHOBKa UMEeT
MECTO Ha 3asoae 3.

B sblaeneHHbIX 00beKkTax cnegyert paccMoTpeTh A03bl 00NYyHEeHNA nepcoHana No PasnnYHbIM
noapasaenexsuam (cnyxbam, naboparopvam v T.n.), onpeaenuTb NOAPA3AENEHUNA, B KOTOPHLIX UMe-
10T MeCTO CTabunbHO BLICOKME MHANBNAYaNbHbLIE U/MNKU KONNEKTUBHLIE A03bl, U YCTAHOBUTL KPU-
TUMECKYIO rpynny nepcoHana B AaHHOM noapasgaeneHun. Pe3ynsTtathl aHanuaa o3 obnydyeHus
nepcoHana No noapa3geneHnam pekoMeHayeTcs npeacrasuTth 8 bonee noapobHoMm suae, xak
npeactasneHo 8 Tabn.MN4.

Mo aaxHbIM TAON.MNS Haubonee obnyvaembiMm anaeTca nepcoHan uexa Ne2, a, kak cneayer
u3 tabn.N3, kpuTnueckon rpynNnon ABNAIOTCA annapart™nku.

3apauen oNTUMU3ALUVMOHHBIX UCCIeA0BaHKIA ANA AAHHON KPUTUYECKON rPYNNbI ABNRETCA CHU-
XEHVEe NHANBUAYanbHbIX A03 HWKE Npeaenos, yctaHoeneHHoeix B HPB-99. 3agava cnoxHas, Tpe-
Oylowan cepbe3aHbIX IKOHOMUYECKNX U AOIUMETPUYECKUX pacHeToB. [l0MKHbI paccMaTpUBaTLCH
He MeHee Tpex haKkTOPOoB: KONMEeKTUBHAaA 403a, MHAUBUAYanbHaa 2o3an CTOMMOCTb paanaLoH-
HOW 3awnTel. OKOHUYaATENbHOE peWweHne NPUHNMAETCA PYKOBOACTBOM 3aBoAa (NpeanpuURTUR).

Llent uccnepogaHug: onpeacenuTs ONTUMANLHLIM BAPUAKT PaANALIMOHHOW 3atnuTel oneparo-
pos, o6ecneunsaouwiun ssinonHeHne Tpebosannn HPBH-99 no Hopmuposaxuilo 06nNyyeHun nepco-

Hana.
[paHutlibl UCCNEA0BaHUA: paccMaTpPUBaloTCA 403bl 00NyueHua oneparopos. BapuaHTtsl paau-
aUMOHHON 3aWnThl AOMKHBI 0becneunsaTs CHUKeHUe rogoson Ao3w Hanbonee obnyyaemon va-

CTV ONepaTopoB He MeHee YeM B 2,3 pa3a. YpPoBHU TOYHOCTU U geTanusauuy ycnosuin popmupo-

BaHUA 403 00NyYeHUA — BbICOKUE.
Heobxoaumbl KOHCYNbLTaAUUK C 3KOHOMUCTaMK, TEXHONOraMK, CO cneynanucTamu 8 obnacru

pacyeTos huUn4ecKon 3awmuTe! U C PYKOBOACTBOM 3a80AA.
M7.2. OyeHka 3aTpaT No BHEAPESHNIO 3AWNTHLIX MEPONPUATUA.
OcHOBHbIE CTaTbU Pacxoaos, KOTopbie HeobBXxoaAuMO YHYUTLIBATL NPU PpaccMoTpeHun Haubo-

nee 4acro NPUMEHIEMbIX BapUaHTOB 3aluThl, npueeaeHsl 8 Tabn.Me6.

_______——@
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Tabnuya 4. PexomeHdyemoe npedcmaenerue
pesynosmamoe VILJK no omoensHbiM noOpasdenerunm.

YucheH- KonnexkTuBHaa n103a. 4en.-38

[Moapasnene- HOCTH Nnep-

HHUe COHaNa B AHana3one 103, A€, , M3s/roa,

(YHCNeHHOCTD NEepcoHana

3aBoja Ne3 noapasne- _
B_/-OM AIHANAa30HE HHANBHAYANBHBIX N03)

fICHHA

_LexNel [1997] 80 | 12 |048(720)|042(60)]|030(20)} -
 LlexNel |1998)] 800 | 17 ]074(713) [059¢65)[037(2)| -
_MexXe2 [1997] 700 | 19 | 0,381(602) |0,51(67) |0.33(26) | 0,25 (10) |
_ LlexNe3 [1997] 900 | 14 ]045(800)]060(80)]0350)]| -
1998 | 900 | 19 1058(785) ] 09(90) |042(25)] -
_Ynpapnenue | 1997 | 87 | 026 | 0,12(72) [0,07(10)] 007¢(5) | -
Vnpapnewne [ 1998 | 87 | 036 | 0,14(68) |0,12(12)| 0,1(7) | -
Cnyx0a 103.
2262 [y |0 o [ oms Joman [onsao]
Cayx6a a03. .
e[| | o [ omow [omao]oman]
Tabnuya I15. Mpedcmasnenue pezynbmamos VOK
no omaensHuIM cneyuansHocmaM yexa Ne2.
Uncnen-
HOCTb nep-
coHana B AWANAa30HE UHAUBHAYANLHBIX 103, AE,
Cheunanshocts | Tox AaHHOi n':;:g;::y mM3B/rod, (YHCNECHHOCTE NEPCOHANa B j-(;M
cneuvanb- AnanaloHe HHANBRAYANLHBIX A03)
HOCTH
_mosumerpuctel | 1997] 30 | 010 | 00425 | 003(3) ] 0032 | -
1998 0.12 005(25) ] 0043) | 0032 | -
_annapatuuks_ | 1997 | 100 | 094 | 0,13(30) | 0,32 (40) | 0,24 (20) | 0,25 (10)
_annapatyukw | 1998 | 111 | 164 | 008(20) | 0,45 (45) | 0,51(30) | 0,60 (16)
_pemonthukn [ 1997 40 | 020 | 006(25) |008(1H)0.06(4) | -
_ pemonthukn [ 1998 40 | 022 | 006(22) |0.10(14)] 006(4) | -
_cnecapn | 1997) 90 | 02 [ 01585 [005¢) | - | -
_cnecapn | 1998] 90 | 022 | o153 (007 (| - | -
onepatopet | 19971 30 [ 006 (00327 (0033 | - [ -
_omeparopnt | 1998] 30 | 010 Jo005(25 |005¢) | | -
_ mpowne | 1997) 410 | 040 Jod0410)| - | - [ -
 nmpowne [ 1998) 310 | 040 {04039 | | -

17.3. lNpumepbl oNTUMN3AUMOHHBIX UCCNEAOBAHKNA.
1) 3apnava uccneaosaHua: cneayet Nu ge3aktusuposarb paboune mecta n yCTaHOBKY nepea
Ha4YanoMm NpoBeAeHNA NNaHOBbLIX PEMOHTHLIX PaboT (kanuTanbHOM PpeMoHTe)?

cCxoaHble AaHHbIe:
¢ UCTOUHUK U3NYYEHUR — 3arpA3HeHHble NOBEPXHOCTU YCTAHOBKN ¥ CTEHbI NOMELWEHUA;

¢ OCHOBHOW NYTb PaguaUUOHHOro B03ASNCTBNA ~ BHEWHEE raMma-obnyJerue;

¢ OXuaaemolie A03bl 3a BpeMA nposeaeHna pabotel (no AaHneiM UAK 3a npeabiayume pabdo-
Tol) He npesbiwator 0,3 ML,

Paccmarpusaerca Asa sapuaHTa:

@____________—



Tabnuya 116.

OcHoBHBIE pacXoabl
BapHaHT 3a1UMTEI JKCIAYTALHOHHbIC
Kocsenubie _ Tpameee

MoxHo npenedpeys, T.K. B

Pa3paboTka KOHCTPYKTOPCKOiA CToHMOCTD 3a1tHUTEI (MaTEpHaNEL, SOTLLMHCTRE ¢ .llyqaea OHM IHAYNTENLHO

HonoauutensHas pnznyeckan 3aliuTa

JOKYMEHTaLHH H3TFOTOBACHHE H MOHTAX)

Texunueckoe o0cnykuBanue.
Ipodunakrudeckue pabothl. CHHXEHHE
PacxoA0B Ha 3apnnaTty (B cay4ae
COKpaUeHUs YUCNCHHOCTH NEPCOHANA).

Croumoctb obyuenns. CTOUMOCTD Texunueckoe o0cayxupanue
[TosbnueHue kpanudukaLmMu nepcoxana YA
YeHAKEDOB. EeHAKEDOB.

CTOMMOCTH Re3AKTHBAUMOHHBIX
CpeICTB.

Pacxons! Ha npoBeacHKE
NE3aKTHBALHH

CTOUMOCTH BEHTUIRUHOHHOTO
obopynobanug. CTonMOCTD
MOHTAXA.

CTOMMOCTDH HOBOTO 000pYIOBAHUA.
CTOUMOCTD JAEMOHTaXA H
3aXOPOHEHHA 3arpA3HEHHOTO
obopyaoBaHHUa U MOHTAXa HOBOTO.
Yuwep6 or npocTos B nepHon
NPOBEACHUA MOHTAXA.

3apnaara JONONHUTEALHOMY NEepCcoHANY.
YBENHYCHHE YHCNCHHOCTH NEpPCcoHana P A y nepeoHaty
3aTpaThl HA 00CHYKHBAHHE NMepcoHaNa.

AMOpPTH3aUHA.
Hcnons3zoBatue poGOTOTEXHHKH Hanor.

CtouMocTh poOOTOTEXHHKH,
MyCcKO-HaManouHble paboTsl.

He3akTnBauua paboyero noMeleHuA
(YCTaHOBOK, TEPPHTOPHH)

Pa3pa0oTka KOHCTPYKTOPCKO#H
JOKYMEHTalHH (npy
He00X0AUMOCTH).

YcTaHoBKa NPpHHYAHTENBHO
BCHTHAALIHU

Texuunyeckoe o0cnykuBanue,
MEKTPOIHEPrus

3ameHa 3arpasHeHHOro o6opya0BaHKA
(Y4acTkOB TpyGONpOBOIAOB.
BO3AYyXOMNpPOBOAOB)

£002-06¥ 108 N
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* KHYNEBOW» ~ Ae3aKTUBaAUUA HEe NPOBOAUTCA;

¢ «NpeanaraeMbin» — NPOBECTU Ae3aKTUBayuio.

Mpy «Hynesom BapuaHTe» UMEETCH OAUH (hakTop — A03bl 0BAYUEHUA nepcoHana, NPoeoas-
LEero peMoHTHble paboTbt.

PaavwauvoHHbin yuiep6 cocrasnser:

Y=o -k-Py-t, N, (1112)

rae. P,—~ MOUWHOCTb [O3bl raMma-usnyweHun B Mecre nposeaeHuna pabor; ¢ ~ BpeMa hposeaeHUs
paborT; k - koahPULUMEHT nepexoaa oT MOWHOCTH A03bI K IHDEKTUBHON A03e; N, — YUCNEHHOCTL
nepcoHana, NPoBOAAULLErO PeMOHTHbIE paboTul.

Npu npeanaraeMoM BapuaHTe 3HaYMMbl ABa (PaKkTOpa: CTOMMOCTL Ae3aKkTuBauuy X (cm.
vabn.l6) n pagnayvoHHLIn ywepb.

O6ny4eHwo NoaBepraloTCA Ase rpynnbl NepcoHana: nepcoHan, NPOBOAALNIA Ne3aKTUBaLMIO,
W NepcoHan, NpoBoAALLINKA PEMOHTHBIE paboThil.

KonnektueHasa Ao3a pasHa CyMMe KONNEKTUBHLIX A03 MO 3TUM Fpynnam nepcoHana:

S=k-P,-al-t, Nop+k-P,-tg-Ny, (1713)

rae: of — KoIPPUUMEHT CHUKEHNA MOWHOCTU Q03! B pelynbTate Ae3akTusauvu; N n ¢ — 10 Xe,
4yT0 B (18), HWKHNNA nHAEKC «I» OTHOCUTCA K NEPCOHaNY, NPOBOASLWIEMY Ae3aKTUBALUIO.

INonHan CTOMMOCTL BapyaHTa paBHa:

Y=a'(k'Pr'ap'tp'Np'l'k'Pr“ﬂ'.Nﬂ)+X- m]4)
Ipeanaraembiii BApUaHT MOXET BbiTb NPUHAT, €CNK BLINONHAETCS YCNOBUE:
u‘k'Pr'tp'Nppa'(k‘Pr'ap'tp'Np-Fk'Pr'tﬂ'Nﬂ)+X- (11!5)

OAaHaKko BbINONHEHUE BbILUENPUBEASHHOIO YCMOBUA HE 03HAYaET, UTO NpeanaraeMoin Bapu-
aHT yA0BNETBOPAET NPUHLKY ONTUMKU3ALUN, T.€. NPU ero BHeaApPeHKn A03bi, NOMyYEHHbIe Nepco-
Hanom, 6yayT CTonb ManbiMu, HACKONBLKO BO3IMOXHO AOCTUrHYTL. [lns OoTBETAa Ha 3TO Tpebyerca
paccMoTpeHue Apyrux BO3IMOXHbLIX BapuaHTOB U NposeaeHne ONTUMU3aUNOHHBLIX NCCNEeAOBAHNNA
B nonHom obveme.

2) 3ameHa 3arpasHeHHoro 06opyaosanus (yvacrkoe Tpybonposoaos, BO3AYXONPOBOAOE U T.N.).

Paccmatpusan AaHHOe 3auuTHOe Meponpustue, cneayert YyMUTbIBaTb, YTO C TeMeHueM Bepe-
MEHU NOCHE 3aMeHbl NO Mepe 3arpasHeHnn HOBoro 060pyaAoBaNMA NPONCXOAUT YBEeNuyeHne o3
obnyvenusn nepcoHana.

AuHamuka 3arpasHeHnn MoXeT ObiTo onucana 3KCNOHeHUUaNbHLIM 3aKOHOM:

g ~ [1 - exp(=1-1)] (n - NOCTOAHHAA OCAXAEHUA PAAVOHYKNNA0B), @ HAKONNEHHAA 33 BPEMA {

posa H ~[[1-exp(-n-t)]dt. (1116)

Bpema AeCTBUA AaHHOK MEpbl 3aWUTL! (BpEeMSA, 3a KOTODOE HAA0 OUeHUBATbL A03bl NEPCOHA-
na) onpeaenneTcn U3 yChosua sarpasHeHus 06opyaosanuna A0 ypOBHEN 3arpA3HEHNn 3ameHse-
Moro 0b6opyaosaHus.

Mpu oyeHke KONNEKTUBHOW A03bl CNeayeT TaKkke y1uTbisaTh A03bl, NONYUEHHBIE PEMOHTHBLIM
nepcoHanom 3a spema padorsl.

darpatbl ONpeASNAIOTCA OCHOBHBIMU pacxoaamu.

3) dononHutensHan husnyeckas sawmra.

JTa 3atiMTHaA Mepa MOXeT paccMaTpuBaTbCA KaK B 3agavax no obecnedeHnio Henpesoilwe-
HUA YCTaHOBNEHHOrO npeaena aeKTUBHON A03bl, TaK U YAYyYWEHUA paanauuoHHON 3awuUThl,
Xxoraa 3HavunumMbim hakTopoM paanauuoHHOroO BO3ACNCTBUA ABNKETCA BHewHee obnyyenne.

MNepea sknioveHneM [aHHON Mepbl B ONTUMU3aUNOHHDBIE UCCNEAOBaHUA CneayeT onpeaenuTsb
ONTUMANBLHYIO TONWWUHY 3aWUTI.

[Mpwn oueHke 3aTpaTtbt Ha 3awunTy (CM. Tabn.l16) MOXHO NPUHATL cReAyowne RONYLWEHUR:

¢ CTOMMOCTb pa3paboTkun KOHCTPYKTOPCKON AOKYMEHTAUWN, Xy 7, HE 3AaBUCHT OT TONWIWHbI 3a-
WINTEI;

* CTOUMOCTb MaTEPHANos 1 U3rOTOBASHUA 3aLiUTBI NPONOPUUOHanNbHa 00beMy 3aulnuTel

X  w=Xp-hdd,  (1117)

rae: 5, I, d - BbiCOTa, ANVHA U TONWWHA 3aWUTbl, COOTBETCTBEHHO, W Xy — CTOUMOCTb eAnHNLIbI
o6bvema ycraHaBNnuesaemoro 3altuTHoOro Martepuana,
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¢ CTOUMOCTb MOHTaXa 3atmThl TaKxe NPoNopUUOHanbHa 06beMy 3awuTe!,

X.ﬂf()ﬂr ..=X'r'm,m ‘h'l'd. (”13)

CymmapHbie 3aTpaThl Ha 3aWuTy paBHb!:
X=(XF+XV.M0HT)‘h'I'd+XEﬂ (”19)
KonnextueHan no03a onpeaenaercs BbipaXeHem:

S=(LN,-t,)-v-E,B(n-d)-exp(-p-d),  (I120)

rae: N; = YNCNEHHOCTb i-0N rPynNnbl NEpCoHana; #; — BPeMA HaXOXAEHUS i-ON FPYNNL! NEPCoHana
noa eo3pgencTsnem A2HHOMO UCTONHUKA 0BNYyYeHun, Yiroa; T — Cpok cnyx6ul 3awuTel (MK Cpok
cnyxObt UCTONHUKA U3NyyeHus), roa; E, — MOWHOCTL 3¢ heKTUBHOM A03bI HA paGoyem MecTe 6e3
3awuTtel; B(u-d) — pakTop Hakonnewusn; p — k0athduuneHT ocnabneHun uany4eHns 3atiuTHLIM
marepuanom.

OnTuMantHan TONWWHA 3aWnTL! COOTBETCTBYET MUHUMANbHOMY 3HAYEHNIO (X+a-S), KOTOpoe
onpeaenaeTca n3 ycnosua o(X+a-S))/od = 0.

B AanbHehWwux oNTUMNU3aLUMOHHBIX UCCNEAOBAHNAX UCNONLIYETCA BAPUAHT C NONYYEHHBLIM
ONTUMANbHLIM 3HaYEHUEM TONWUHBI 3AWUNUTHI donm., ECNU HET KAKUX-NUDGO0 AONONHUTENLHLIX Orpa-
HUYEHUA NO ToNWUHE (BeCe) 3awuTbl, CBA3AHHBLIX C KOHCTPYKUVOHHBIMU OCOBEHHOCTAMK UCTOY-
HUKA U3Ny4YeHusn, 3naHnA, B KOTOPOM PacNoNOXeH UCTOUHUK U T.n. Ecan orpaHnyeHnn cywecrsy-
10T U NONYYEHHOE ONTUMANBLHOE 3HAYEHUE d,,y,, NPEBLILIAET MAKCUMANBLHO BOIMOXHYIO TONLYUHY
dranc.» TO PACCMATPUBAETCH BAPUAHT 3aWNTLI € dare -

B 3apnavax no o6ecnevenuio HenpeBbILWEHUA A030BOrO Npeaena sapnaHT ¢ huanyeckon 3a-
UWUTON TONWUHOW d,..,, PACCMATPUBAETCA, €CNN OHA obecneunsaeT Tpebyemylo KpaTHOCTL OC-
nabnexua no3sbl. B npoTMBHOM cnyvae cneayeT BKNIOYUTL B UCCNEAOBaHUA BAPUAHT C MUHU-
ManbHOW TONWMUHOW 3aLLNTLI, NPYU KOTOPON A03bI He ByayT NpesbiwaTk YCTaHOBNEHHOrO Npeae-

na.
4) {IpumereHue CPeacTs nHANBUAYANLHOM 3aWUTL! opraHos AbixaHus (CU30N).

Npu paccmoTpeHun 8 kavecTee BapuaHTa 3aujuTHon Mepbl npumeHenne CU30[, cneayer
NpUHUMaTL B0 BHUMAHKE cleayioulee:

¢ BO3MOXHOE yBenuueHue spemMeHn BoINONHeHNA paboTo!;

¢ BO3HUKaloume Heynobcerea (owyuwenue auckomdgopra) 8 pabore.

Yeenuuexune speMeHy BbiNoNHeHUs paboTul HeobxoanumMo yunThieaTthk Npu oueHKke 403 o6nyue-
HUA, KOraa A03a POPMUPYETCA HE TOMBKO OT MHFANALUOHHOIO NOCTYNNEHUA PAAUOHYKNNUAOS, HO
1 OT BHEWHero obnyyeHnA.

Bo BTopom cnyvae cnegyert ssecTy AONOAHUTENBHLIW hakTop «ypoBeHb AUCKOMDOpPTa», ONKU-
CbIBAEMbIt Ka4ECTBEHHO. [INA KONUHECTBEHHOW OLIEHKU AaHHOrO PakTopa NCNONbL3YETCA NOKa3a-
TeNb «NONE3HOCTLY (CM. N.7.3), onpeaenaemMbii Ha OCHOBAHNIN IKCNEPTHBLIX OLIEHOK, HanpuMep,

KaK nokasaHo 8 Tabn.Ny7.

5) YcraHoBKa BLITRXXHOW BEHTUNALWW,
B orpaHuueHHOM NPOCTPaHCTBE, BEHTUNUPYEMOM CO CKOPOCTHLIO NOTOKA O, M3/C, U B KOTOPOM

NOCTyNNEeHNne paanoakTUBHbLIX BEWECTB U3 UCTOHHUKOB NPOUCXOANT C NOCTORHHOWN CKOPOCTbIO V,
bx/c, ycTaHaBnuBaeTca paBHoBecHan 0bbemMHan kOHUeHTpauua paagnoHyknuaos B sosayxe C,
pasHan V/0, Bx/m3. Oxnaaeman KonnekTusHan A03a OT MHFANAUWOHHOIO NOCTYNNEHUR] paaKoaKk-

Tabnuya [17.

Taxenopabovavse [ 1 0| 0
SnawnteneumieTpyawocrw | 0 2 | 033
_Heswaunvenwhbietpypocrw | 3 0 | @ 066
Ovcyrcreyer | 4 | 1

* Mpumevanne: [IN] OUEeHKU «NONEIHOCTU» NPUHATA NUHEAHAA 3a8UCUMOCTL OT YPOBHA
AnckoMcopTa. B 3aBUCHMOCTY OT peanbHbiX YCNoBuih Ha pabouyem mecre axcnepTol
WHATL ¥ APYTOW B 3aBUCUMOCTH.
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TUBHbLIX a3po3onen MOXeT ObIThb BbipaXxeHa B BuAe:
§=22(V/Q,)td(vyp v, (1121)
i

rAe: {, — BpeMsa HaXOXAeHNA i-COTPYAHNKaA B AaHHOM NOMELWEHNN B TeweHue roaa, c/roa; (vag), —
CKOPOCTb N1Ero4YHON BEHTUNALUUN i-COTPYARUKA, BK/M?; d; — 1030BLIN KO3hDUUNEHT NPU UHrans-
LIWOHHOM NOCTYNNEHUM j-T0 PaguoOHyknnaa, 3e/bK; t — cpok cnyxbbl yctaHosku, roa.

CymmuposaHne NnpoussoaAnTCS NO BCeMy NepcoHany, paboTtaowemy 8 4aHHOM NOMELEHWUN,
(wHaeke «i») v No Bcem pagnoHyknuaam (WHREKC «j»).

OcHoBHan HeonpeaeneHHOCTb OUEHKK A03bl MOXET ObiTb 00ycnosneHa HeonpeaeneHHoCTbHIO
A030BbIX KOIPPUUNCHTOB, ECNYU OTCYTCTBYIOT AaHHLIE 0 AUCNEPCHOM COCTaBe paauoaKTUBHBLIX
aspo3oney (Hanpumep, 3HaveHNa 030BbIX kK03thhuumnenTos ana aapoasonen c AMAD 1 1 10 mxm
MOXET pasnuuaTeca B8 2 u bonee pas). ITo CNEAyeT yHuTbiBaTh NPYU aHaANU3e YYBCTBUTENBHOCTH
(cMm. n.7.5).

U3 3aTpart Ha BeHTUunAaunio, npueeaeHHuix B M6.2., B 6onbwinHcTee cnyvaes (ecnu He Tpeby-
eTCA NEPECTPOUKWU 3AaHUA U ANUHHBIX TPYOONPOBOAOB) OCHOBHLIE Ppacxoabl ONPeaAensioTca CTo-
WMOCTbIO yCTaHosku C,,,, , 3aBUCSALLIEN OT €€ NPon3BoaAnTeNbHOCTU (06bema npokxaunsaemoro Bo3-
Ayxa), ¥ 3KcnnyatauMoHHLIMU PAcXoaamMu, OCHOBHYIO YaCTb KOTOPLIX COCTaBNAET CTOUMOCTDb MNO-
TPpebnaemon anexTpoaneprnn. C AOCTaTOMHOW TOYHOCTLIO MOXHO NPVHATL, YTO NOTpebneHue anex-
TPOIHEPTUN CUCTEMON BEHTUNALUN NPONOPLIMOHANLHO 00beMy nNpokaunsaemoro sosayxa. [ipn
caenaHHbIX NpeaAnNoONOXEeHUAX 3aTpaTthl Ha BEHTUNAWUIO ByAYyT paBHbI:

X=C n(Q)+bcv-Q,  (I122)

rae: b v ¢ — KOHCTaHTLI, NpeacTaBnNAlIWe, COOTBETCTBEHHO, CTOMMOCTL €ANHULILI INEKTPOIHEp-
My U SHEPruio, pacxoayemMylo Ha KOHAUUUOHUPOBaHUE U LPKYNALUIO eauHuLbl 00bema s03Aay-
Xa.

Ana npuBeaeHUA aKCNNyaTaunoHHbIX PacxoaoB K 0AHON aAaTte Heobxoaumo UCNOoNL3OBaTh
MeToA AUCKOHTUPOBaHUA.

Kak n 8 cny4ae ¢ usnveckon sawmron, 8 ONTUMU3ALIMOHHBIE UCCReAOBaHUA CneayeT BKNIO-
4YaTb BapNaHT BEHTUNALWOHHON CUCTEMB! C ONTUMAaNbLHLIMKW NapamMeTpaMy, B AaHHOM cny4yae ¢
ONTUMaNbLHON CKOPOCTLIO NPOKaYNBaeMoro Bo3ayxa, Kotopan onpegenaeTcs U3 yCnosus.

(X+a-5)/00=0.  ([123)

NMpunoxexue 8. NMNpumenerue npoueaypsbl «NMPOCMOTP ALARA»
C UCNONL3IOBAHMEM MACCUBOB MHAUBKAYANbLHbLIX 403 NEepcoHana

1.8.1. NMocranHoska 3anavn.

NnavenayaneHbie go3ul (UQ) nepcoHana, 0bbeaguHeHHbIE B MACCUB NO NPU3HAKY YCTAHOBKMU,
TeXHONOFUW, NPOU3BOACTBA U T.A., AalOT nHdopMauuio 0 6esonacHOCTV o6vekTa B uenom (puc.Mn3).
Mpu nx hopMmuposarun AenUCTeYET BCA COBOKYNHOCTL paauaunoHHbIX hakTopos Ha obvekTe, kak
cucTeMaTUYecK NPUCYTCTBYIOWUX B TEXHOMOMMYECKUX fipoLieccax, Tak U B03HUKaIOWUX nepuo-
AvdecKku, noa AencrTenemM cny4anHsix PaKkTopos.

Ha ASC pacnpeaenexnue U nepcoHana yaoBnNeTeopuTenbHO ONUCHIBAETCA NOrHOPMAanNbHbLIM
nnu rubpuasbim pacnpegeneHuem, npeacrasnaiowmm cobon covetaHmne norHopmansHoro u 6eta-
pacnpeaeneHnin. OaHako THNUYHLIE NpuMepsb! PYHKUKA pacnpeaeneHns NepcoHana peakTopHOU
ycraHosku BK-50, paanoxumuueckoro komnnexca HU HUAAP 3a 1992 r. (puc.fi4), nokaswbisalor,
4YTO OAQHOMOAANbBHOE NOTHOPManNbLHOE pacnpeaeneHue (CNNOWHaA NUHUA) He ABNRETCA yHUBEp-
canbHbIM CPeaCTBOM onucaHus maccusos U4 nepcoHana 06beKTos HaydHo-uccnegosa-
Tenbckoro Nnpoduna (uccneaoBarenbCckux PeakTopos, KOMNIEKCOB 3aWnTHLIX KaMep n T.4.).

XapakrtepHon 0C06eHHOCTbIO ABNAETCA MHOFOMOAOBOCTL pacnpeaeneHni, YTo cangerens-
CTBYET O TOM, 4YTO AaHHbIe pacnpeaeneHnn ABNAIOTCH CYMMOR HECKOMbKUX OAHOMOAANbHLIX CyO-
pacnpeaeneHuii. 3apada 3akniovaerca B paspabotke popmanu3oBaHHOW Npoueaypbl Ux soige-
NSHUA 1 HAXOXAEHWNA TakuX NnapameTpos, KoTopbie oTpaxanu Obl BNuAHNE peanbHbiX TEXHONOIU-
Yyeckux NN aaMUHUCTPaTHBHLIX (haKkTOPOB 1, cnegosatenbHo, 00LEKTUBHO XapakTepusosany

0e30nacHOCTb 0ObeKTa.
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Maccus onepaumit obnexra Maccus pa6oTHHKOB 00bekTa

Vpogens mexuono- Ipgpexmusrocme
3auumeot
Ul OpeamiEaH “ 6esonacnocmu

Keanugpuxayyn Kynomypa

Maccus nuauBuayansHuX 03 paboTHUKOB 00bEKTA

Puc.l13. Cxema popmuposarHus Maccusa UHOUBUOYaneHbix 003 nepcoHana.

1.8.2. Boiaenenua cybpacnpeaeneHunin n HaxoXaeHna ux napameTpos.

Hu oavH BnAa CTaHQapTHLIX CTATUCTUYECKUX pacnpeaeneHnin He yaosneTesopneTt Tpebosann-
AM, B KOTOPLIX NpegnonaraeTca CywecTsosanne eauHoro ukCUposaHHoOro ceMencTaa napamer-
POB, YUNTBHIBAIOWWUX OCHOBHbIE OCODEHHOCTN Takux MHOFOMOAOBLIX pacnpeaenerun. Cpean
npouyux Hanbonee npeanoytTurenvHO GUHOMKHaNbHOE pacnpeaeneHue, kotTopoe obnanaer nHre-
PECHbLIMU BO3MOXHOCTAMU: NPU OrpaHUudEHHOM U PUKCHPOBAHHOM YUCNE UCXOAHLIX NapaMeTpos
dopma dyHkUUU pacnpeacnNeHnAa MOXET MEHATLCA OT CUMMETPUYHON A0 CKOWEHHOW XakK B ne-
BYIO, TaK ¥ B NPABYIO0 CTOPOHY Ha NUHERHOW wKane. OAHaKo 3TO pacnpepenexve odnanaet w
CYWEeCTBEHHbIM HEQOCTATKOM. Bo-nepabix, 0HO AUCKPETHO, a BO-BTOPLIX, 0ONACTL 3Ha4YEHUN ap-
rymMeHTa yHKUuWY pacnpeaeneHun orpaHnyeHa uensiMm yucnamu. Cneunanuctel NHLY HUAAP
npeanaraloT ucnonL3osarTeL MoanduuposaHHoe BuHoMuaneHoe pacnpeaeneHue ¢ Henpepbis-
HO onpeaenexRon hyHKuuen BepoAaTHOCTU peanu3auumn apryMeHTa KoTopoe UMEeT BUA:

P(r)=C(M,r)-p"-(1-p)M".  (1124)

rpe: r=afX-X,). (1125)
X‘,£X5%+X . (1126)
M

==, 127
P= (1127)

F'(M+1)

- T 2
F'(r+l1)-r'(M-r+1) (1128)

C(M,r)

rae I'(r) - ramMma-pyHKUNA, KOTOpana onpeaeneHa CTaHAapTHLIM obpa3om:
I'(r)=fe’ «'a. (1129)
0

3HaveHun P(r) moryT ObiTe Tabynuposaxbl N0 onpegenetsl NOCPEACTBOM UCNONb3OBaHUA
cneyuanbHO CO3RaHHON NPOrpamMmMbl pacH&éTos.

Mpumep annpoxcumauun pacnpeaenerus U ¢ nomowsto Habopa moanuunposaHHeix ou-
HOMUHanNLHBIX Cybpacnpeaenenuin npuseaeH Ha puc.f15. [laHHbie maccusa 403 yNOPAAOMEHD!, 1
ux paa 3HaueHun pasbuT Ha Knaccel — pasHoBeNUKUE N0 ANUHE NHTEPBant!, Ha KOTopble AeNUTCA
Kaxaas Aekaga norapucmuueckon wkanol. NMpeanovtutensHo BvIOUpPaTL ceMUUHTEpPBaNbHOE
pa3bueHue gekaabl, NP KOTOPOM BeCb AnanasoH wkanst 403 (0,01+100 m38) AaenuTca Ha 28
knaccos (puc.MS). DyHKUUKM MOASPHUINPOBAHHBIX OMHOMUHANDHBIX pPacnpeaeneHnui Takxke NPo-

4________________@
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AONA 3HAMEHUNA 403 PY BK-50
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Puc.l14. Tunuqnete sucmozpammet pacnpedeneruu V4.

UHTErPUPOBaHLI B 3TUX UHTEpBanNax nHANBnAyanbHLIX A03.
B kauecTee napameTpos OTAENbLHOTO i-ro cyGpacnpeaeneHna MoryT CNYXuTb ero LUEHTP Taxe-

cTu £, usec Y, B Maccuse.

Yi = L (I131)

rae E, - A03a, npunuckiBaemMas f-my Knaccy (3gech W ganee ero npasas rpaHuya), n, — Yncno o3

i-ro cybpacnpenenesus, nonaswnx 8 j-n knacc.
Mepei, HanpasneHHble Ha yRyylWEHUE paguauoHHon 06CTaHOBKY, OKa3biBaloT BNNAHNE, NPex-

e BCEero, Ha A0308bIE XapakTepucTuku cybpacnpeaeneHuin. AAMUHUCTPaTUBHbIE MEPbI AOMKHbI
NPUBOAUTL K NepepacnpeaeneHunio YMCNeHHOCTH (8ecos) cybpacnpeaenexuit u ux eknaga e Kon-

NEeKTUBHYIO RO3Y S§.
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Knacc (ao3a E)

Puc.f15. ®yuxyus pacnpedenenus UL] nepcornana peakmopHol ycmanoexu BK-50.

Si = =t (1132)

Takum obpa3om, COBMECTHOE pacCMOTpEHUE BCEX NEPEUUCNEHHBIX NapameTpos cybpacnpe-
AeneHnn N KONNEKTUBHON A03bl 0OBEKTa NO3BONAET KAHECTBEHHO OUEHUTL 3P PEKTUBHOCTL NPU-

HATLIX Mep.
Jlesbie cyOpacnpeaeneHna pacnonoXeHol 8 06nacTu 003, KOTOPbIE MOXHO cunuTaTh POHOBLI-

MU ANA AaHHOro 0OwekTa. CooTBETCTBEHHO, OHU XapaKTepusyloT ycnosus paboTbl TeX nuu, KOTO-
pbie 00Ny4alnTCa xapaxTepHbuIM ANA 3TOro obvekTa POHOM, N X A03L NPAKTUYECKN He 3aBUCAT
OT ASNCTBUA (haKTOPOB aAMUHUCTPATUBHLIX UK TEX, KOTOPLIEe 00yCNoBNEHbI BbINONHEHNEM Cne-
uuanbHbiX pabot. NameHeHuna atux napamerpos cybpacnpeaenesnin B pasnuuHble roas! u nx uk-
TepnpeTauuio MOXXHO PpacCMOTpeTb Ha NpuMepe peaktopHoni yctaHoskn CM-3. B 1992 roay npo-
BOAUNACL MOAePHU3IaUNA YCTAHOBKY C 3aMEeHOn Kopnyca peakTopa, peKOHCTPYKUNEN 3Kcnepy-
MEHTaNbHLIX YCTAHOBOK, PEMOHTOM 060pYyAOBaHKA, KanUTaNbHLIMW CTPOUTENbHBIMY paboTamu
B 3aaHuu peakTopa. B 1993 roay yctaHoOBKa BbiBeieHa Ha MOLWHOCTL. KoathduuueHT ncnons3o-
BaHMUA peaKkTopa npeacrasneH Ha puc.ll6.

Ha puc.[17 npuseaeHbl rpaukn nameHeHun LUeHTpa TaxecTu nepsoro (nesoro) cybpacnpe-
aeneHna ¢ 1992 no 1999 roawl u, ANA cpaBHeHnA, UEHTPaA TAXECTU pacnpeaeneHun niauevay-
anbHbiX 403 CoTpyAHUKOB oxpaHbl IT'HL HUNAP, kotopbiit no xapaxktepy ux pabotet 8 UHCTUTYTE
MOXHO CHUTaTh YCPEAHEHHOW XapaKTepucTuKon karteropum obnyyexna b.

______________________________4b
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O antebentans

1992 1993 1994 1995 1996 1997 1998 1999
Puc.l16. Koaghgpuyuenm ucnone3soearus PY CM-3.
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1992 1993 1994 1995 1996 1997 1998 1999
Puc.l17. NameHerue yeHmpa mspxecmu nepesozo (lieeoz2o) cybpacrnpedeneHusl.

B 1992-1993 rogax noBbilieHHbI hOH Ha ycTaHoBKe 06bscHAeTCA paboTamy o ee moaep-
HU3aLluKM U HaBegeHuio nocneayiowero nopsigka. B 1994—-1996 rogax sHaueHust GOHOBBIX YCIJO-
Buit CM-3 1 B nHCTUTYTE NpaKkTiiecku cosnaganu. JjansHelee nopbilueHue poHa Ha ycTaHOB-

ke obbsicHARTCA NMpUUHaMM TEXHONONMYECKoro nopaaka.
[MockoribKy nuua rpynnel b nepcoHana He paboTaloT HENOCPEACTBEHHO B MONSIX NOHUSUPYIO-

UIX U3NyYeHWii, TO uxX J03bl He MOTYT ObiThb Bhilue s06bix 403 nepcoHana rpynnet A. Cnegosa-
TenbHO, LeHTp Taxecty E1 nepsoro (Neeoro) cybpacnpeaeneHua CnyXxuT BepxHeil oLieHKon 00-
nyyeHvis nepcoHaria rpynnkt b Ha aTom obbexTe.

[.8.3. UnTepnipeTauus pesynsratos uccriegosanusi cyopacnpegenexuin U va npumepe CM-3.

B 1a611.M18 npencraeneHsl koaddhuumneHTh koppensitun K, mexay secamu cyopacnpepene-

HUI 1 KonneKTUBHOM f0301 U Ks Mmexxay Bknagamu cybpacnpeneneHnit B KONNEKTUBHYIO [O3Y U

KONNEeKTUBHON HO30MA.
Mepsbie aABa cybpacripeaeneHns UMeIoT oTpuuaTernbHble Ko3(hMULINeHThI, T.€. KOrga KOnnek-
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Tabnuuya N8. Koaghgpuyuernmei koppensuuu mexdy eecamu cybpacnpedenenuli u
konnexkmueHod 00300 K, u Mexoy exnadamu cybpacnpedeneHul
8 KonnekmueHy!to 003y u KonnekmueHol 00304 K.

Homep
Opacnpeaenenuus

0.5 | 070 | -0,26

TUBHAA [,03a YBENUUNBAETCA, UX BKNAA B 403y U BEC, COOTBETCTBEHHO, yMeHbwalTca. Cneposa-
TenbHo, 06a oHU onpeaenaloT hoHoBbIE ycnosua obvekTa. Ha puc.N8 npuseaeHs! ux cymmap-
Hble napameTpbl. KoappuuueHT koppenayuu Mexay BeCoM U BkNaaoM 8 KONNEKTUBHYIO A03Y
6nu3ok kK eaunuue, T.e. BKNAA B KONNEKTUBHYIO A03Y NPAKTUNECKU NONHOCTLIO ONPEAenfeTCa BEeCOM
(UMCNEHHOCTLIO) ATUX CybpacnpeaeneHnn.

KoapduumeHTtsl xoppensuun nocneaHero cybpacnpeaeneHun taike orpuuatenbHbl. 310
UANIOCTPUPYET TOT (PakT, YTO CHUKEeHUe nHANBUAYaNbHLIX 203 Haubonee obnydyaemoro nepcoxa-
na 3a CYeT aaMUHUCTPaTUBHLIX (OrpaHUYUTENbHBLIX) MEP, T.€. NepepacnpeaeneHns 203 Mexay
OTAENbHLIMY rPpyNNaMu, NPUBOAUT K YBENUYEHUIO KONNEKTUBHLIX 803. ITO 00ycNnoBsnNeHo CHUXe-
HUEeM Ksanugukauum NEpPCcoHana n ysennueHueM BpeMeHn ero Haxo)XaeHusa 8 BbICOKUX NONAX
MOHN3NPYIOWNX U3NyYeHUu Npyu esinonHeHuy padbor. Takum 06pa3om, Hapaay CO CHUXEHUEM VH-
AVBNAYanbHbIX 03 HEOOX04NMO CHUXATL ¥ KONUUECTBO 06NYyHaeMoro nepcoHana, Hade CHuXe-
HUA KONMNEKTUBHLIX 403 MOXET U He ObiTb.

OCHOBHOE BNVAHUE HA KONNEKTUBHYIO A03Y UMEIOT TPeTbe U NaToe cybpacnpeaenexun. Mox-
HO NPeAnNONOXUTL, YTO B TPETLIO FPYNNY BXOAUT NEPCOHAN, KOTOPLIN MaNo ucnNbiTbiBaer Ha cebe
AencTene agMUHUCTPaTUBHOrO akTopa, u CTeneHbL ynpasneHua nx oonyyeHnem Hesenuka. B
NATY!O rPyNny, BUAVMO, BXOAUT NEPCOHanN, BLINOAHAIOWNA cneynanbibie paboTel B BLICOKUX NO-
NAX n3nyvyeHun ¢ cobniogeHnem cneuunanbHbIX OfPaHUYSHUA U UCNONBL3OBAHNEM PA3NUUHBIX
cpeacTs u cnocobos 3awutel. [AnA Hero BNuaHWe agMNHUCTPaTUBHLIX (haKTOPOB AONKHO ObITL
BENUKO. YeTsepTan rpynna 3aHuMaeT NPOMEXYTOMHOE NONOXEHNEe: ANA Hee CYWECTBEHHO BNUA-
Hue KaK HOHOBbLIX YCNOBUN, TaK U 2AMUHUCTPATUBHBIX (PaKTOPOB.

B tabnuue N9 npeacrasnexbl napamerpol CybpacnpeaeneHnii BCex paccMmarTpusaembix mac-
cusos U nepcoHana peaktopa CM-3.

1992 roa. Bknaa B KONNEKTUBHYIO A03Y BHOCAT NPUMEPHO NOPOBHY nepsble 3 cybpacnpeae-
neHun. Bec cybpacnpeaenesuin yMeHbWAaETCA C POCTOM HOMEPA, HO 3TO YMEHbWEHNE KOMNEeH-
cupyeTtcs yeenudeHueM ueHTpa taxectu. Takum obpasom, obnyveHune nepcoHana obycnosnexo,
B OCHOBHOM, paanaunoHHON 06CTaHOBKON HA Pa3HbIX y4acTkax 3aaHuA. YnpasneHne oonyyenu-
eM NepcoHana NpakTu4YecKu oTCyTCcTayer.

1993 roa. PeaxTop Bbllwen Ha MOWHOCTL. KonnektTuaHana ao3a sospocna. MNpuynHb! 31070 —
pocT hoHa, nepepacnpeaeneHue nepcoHana mexay cybpacnpeaenenuamm co cMeLeHnem 403
B CTOPOHY CTapwmnx Homepos. Pe3ynsraToMm 3TOro CTano nosasneHue NATon rpynnel C UEHTPOM
TsokecTn 15 m38. Bec 3To rpynnbl Hesenuk, HO, 3a CHET BbICOKUX A03, ee BKNaa 8 KONNEKTUBHYIO
A03Y NPAKTUYECKWU paseH BKkNnaay ocTanbHbiX rpynn. B 3Ty rpynny BXoAUT BbICOKOKBanupuuwvpo-
BaHHbIA NEPCOHAN, 3aHUMABLIUACA OTNAAKON IKCNEepUMEHTanNbHeIX W 0ONyYaTenbHbIX YCTPOUCTB.

1994 roa. Peaxtop sbiwen 8 pabounn pexum akcnnyatauvun. KonnektusHasa A03a NO CpasHe-
HUIO C NPeabIAYLWNM FOA0M BO3POCNa HEe3HaAYNTENLHO. Beigenunacs wecTtan rpynna ¢ UEHTPoOm
TAKECTH 24,7 m38. LIEHTP TAXECTU NATON rPYNNLI BO3POC HesHauntensHo. Obe aTu rpynnel Co-
CTOAT U3 NepcoHana rpynnel TPAHCNOPTHON TEXHONOMMN. 3TO CBA3aHO C BO3pacTaHUem Konuve-
cTBa Neperpy3ok ob6nyueHHbIx martepuanos (obnyvyarenbHblx MyueHen U aKCNepUMeHTaNbHLIX
YCTPONCTB), KOTOPbLIE HA ITOM peakTope OCYWECTBNAIOTCA B HE3aAWUUIEHHOM BuAE NO BO3AyXY
6e3 npumeHeHuA Kakux-nubo 3aWnTHLHIX TPAHCNOPTHLIX KOHTENHEePOoB. SHAYUTENLHO YMEHbWUN-
CS BKNaA B KONNEKTUBHYIO A03Y U BeC nepsoro cybpacnpeaenexnus. Npu 3Tom BO3pOCNKN BEC U
BKNag B KONNEKTUBHYIO 403y TPETLEro U YeTBepToro cybpacnpeaenerHun. Takum oOpasom, 8 IToM
ropy HOHOBLIE YCNOBUA HECKONBLKO YNYULLMNUCH 3a CHET HaBeAEHNA NoOpPSRAKA Ha 3aaHUK nocne
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Puc.l18. CymmapHsie napa-

Mempb! hoHOBbIX pacnpedene-
Hua ULl nepcornana CM-3.

D..
=

KOR.A03a
1330
1530
1520

CACNCHANA

EICI'I

Tabnuua 9. Napamempsi cybpacnpedenerul ecex
Homep ¢

paccmampusaemeix maccusos Y] nepconana peakmopa CM-3.

1993
1995
1997
1998
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OKOHYaHUA peKkOoHCTPyKUun. OdnydyeHne oCcTanbHbIX FPYNN NEpcoHana BO3POCNO 3a CyeT yeenu-
YeHUA KONUUECTBA WTaTHLIX ANK 3TOro peaktopa pabor. CneynanbHbix MEP NO ynpaeneHuio 06-
nyvyeHuem nepcoHana, sBnaumMo, He NPeanpPUHUMAnNoOCs.

1995 roa. B aTtoM roay Hapsay ¢ Hebonbwmnm ysenuvuenuem Ko dpuuueHTa ncnonb3osanun
peakTopa nposoAUNOCHL ABa NNaHOBO-NpeaynpeanTenbHbiX peMmoHTa (ININP). 310 NnpuBeno k Tomy,
4YTO (POHOBLIE YCNOBUS YNIYIWNNNCH, BEC 3TUX CyOpacnpeaeneHuil NpakTU4eCcKn He ysenuuuncs.
OAHaKo NPOU3OWNO CyWEeCTBEHHOE BO3pacTaHue KONNeKTuBHoN Ao3btl. OCHOBHOW BKkNag 8 Kon-
NEKTUBHYIO A03Y NPUHAANEXUT YETBEPTON rpynne nepcoxana. LleHTp TaxecTn U BeC CooTeeT-
CTByIOWEro cybpacnpeaeneHin ebIpocny NONTA B ABa pa3a. B 31y rpynny BXoaut nepconan cnyxo,
3aHUMAIOWNXCA PEMOHTOM U TEXHUYECKUM ODCRy)XusaHueMm cuctem peaxropa. Bospocnu coor-
BETCTBYIOWNE NapaMeTPbl TPeTbero cydpacnpeaeneHua. 1o ceA3aHo ¢ npusnedvexnem k MNP
MeHee keanupuunposaHHOro nepcoHana. ns natoro u wecroro cydpacnpeneneHnin, xapakre-
pPU3YIOWNX NepCcoHan rPynne! TPaHCNOPTHON TEXHONOrMN, Take B ABa pa3a B80O3POCNN LEHTpPL!
TAXECTU, HO Ux BeC He nameHunca. Takum obpa3om, saeck Hbina noneITka orpaHuunTL 06nyve-
HKE NATOM W WeCTON rPpynn nepcoHana 3a CHeT nepepacnpeaenelna paboT n ysennveHna yuc-
NEHHOCTU NepcoHana, NpuBNeKkaemMoro K MmanoxsanuguuuposarHHeiM pabdortam.

1996 roa. KoahpuumeHT ncnonuiosanuns peakropa ovin HUXxe, Yem B npeabiaywmn rog. Tex-
HUYecKkoe 00cnyxXuesaHue peakropa NPoBOANNOCH B WITATHOM pexume, CooTBeTCTBEHHO, CHU3N-
NUCb BENUUKHBI UEHTPOB TAXECTU CyOpacnpeaeneHni C TPETbEro NO WeCToe U He3HAYUTENLHO —~
BECa TPeTLEero U YeTeepToro cybpacnpeneneHuit. Bospoc sec nepsbix (hoHoBLIX) Cybpacnpeae-
neHnin. B pesynerarte NPon3owno CyWeCcTBeHHOE CHIXEHNE KONNEKTUBHON A03bl.

1997 roa. PeakTop Bbiwen npakTudeckn Ha MakCuMansHbIn KO3 DUUNMEHT NCNONL3OBAHUA.
[Mpuyem, CywieCTBEHHO TO, YTO B ITOT NEPUOA B paMKax NPOrpaMmMel N3FOTOBNEHNA PaauOHYK-
NWAHON NPOAYKUMKU MHTeHCUBHO Hakannusanca $°Co. Bo3pocno KoNM4ecTso neperpysok, KOTo-
poe NpakTU4YeCcKn NPONOPLUUOHANBHO KOIDPDOULNEHTY NCNONL3OBAHUA peaKkTopa. JTO NPUBENO K
pe3KoOMYy BO3pacTaHUIO KONNEKTUBHON A03bl. XOTA cyOpacnpepeneHun ctano NATL, a He WecTsb,
3TO MOXHO TPaKTOBaTh, KaKk UCYEe3HOBEHUEe He WeCToro, a nepsoro cybpacnpeaenexwnn. Toraa
POCT KONNEKTUBHON A03bl 0OBACHAETCA NPaKTUMECKN TONLKO yYBENUYSHNEM BeCa TPex CTapLunx
cyOpacnpeaeneHni. T.e. 3a cHeT yBenuyeHna MOWHOCTY 203bl B MECTAX BLINOAHEHUA cneynans-
HLIX U WTaTHLIX paboT no o6cnyxuBaHnio n akcnAyaTauun CUCTeM peakTopa ysenuuunoco obny-
yeHne nepcoHana rpynnosl TPAHCNOPTHON TEXHONOTMN U NepcoHana, 0CywecTBNAIOWEro PeMOHT
U TEXHUHeckoe obcnyxusaHne cuctem. Cyaa NO TOMY, 4TO NPU ITOM LIEHTPbL! TAXKECTU 3TUX CyO-
pacnpeaenexnin NPakTU4ECKNU He NIMEHUNUCH, MOXHO NoNaraTh, YTo cNeUUanbHLIX MEP NO orpa-
HU4YEHUIO OONYyYeHNA NepcoHana, KpoMme nepepacnpeaeneHna nepcoHana Mmexay rpynnamn, He
NPUHUMANOCH.

1998 roa. B pexumax akcnnyarauun peaktopa NpakTuYeCckn HUYEro He N3MEHNNOCL. JTOT roa,
oTMeueH 6onbwnm KonnyecTeom paboT No gesakTneaunn kcnepuMeHTanbHbIX NeTenL U Nepeo-
ro KOHTypa peaxropa. Konuuectso °Co 8 6acceiiHax ycTaHoBKky B 3TOM rogy 6bino makcnmans-
HbIM. BO3pocnu UeHTPLI TAXECTU YETBEPTOro U NATOro cybpacnpeaeneHnuin, HesHaYNTEeNbHO CHU-
3UNCH UEHTP TAXECTH wecroro. Ho, 0aHOBPEeMEHHO € 3TUM, CHU3UNUCL BECA 3TUX Cybpacnpepe-
neHun. Bec sToporo (Npu oTCyTCTBYIOWEM NEepeoM) cybpacnpeaeneHns N ero USHTP TAXECTU
so3pocnu. Takum 06pazom, MOXHO NPEaNONOXUTb, YTO, HECMOTPA Ha YBeNNYeHue Konu4ecTea
paboT Ha NePBOM KOHTYPE U NETNAX peakTopa, 3Tu padoTtel BbINONHANUCH O3 npuBneYyeHna 0onb-
WIOr0 KONUUEeCTBa NepcoHana. 3ameTHa nNonbLITKAa orpaHuYeHun obnyvyenna nepcoHana rpynnol
TPAHCNOPTHON TEXHONOIMN He 3a CYEeT nepepacnpeaeneHna pabor, a, ckopee scero, 3a cyet 6o-
nee NpasvNbHOK OpraHu3auumn 3Tux pabor, ymeHbIeHNA konuyecTea obnyyaempbix nuu. U, xors
nNPY 3TOM BO3pocnu (poHOBLIE NoKasaTenu paguauynoHHON 06CTAHOBKU, NPOU3OWNO CHUXEHne
KONNeKTUBHON A03bl.

1999 r. B pexxvimax 3kcnnyatauuu peaktopa Takke HU4Ero He N3MEHUNOCH NO CPABHEHUIO C
npeabiaywium roaom. CHU3NNUCH USHTPL!I TAKECTU BCeX cyOpacnpeaenerunt. [lo-suaumomny, 310
crneacTeune Ae3axTUBauUoOHHLIX paboT npegsiaywiero roaa n pasrpysku bacceitvos ot ®°Co. Ho
KONNEKTUBHAR [03a He N3IMeHuNnach. ITo 0OLACHASTCA TONBKO NepepacnpeaeneHem nepcoHa-
na mexay rpynnamu, Bo3pactaHvueM Beca crapwux cybpacnpeaeneHnn 3a cueT BToporo. 1ot
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war BbiHY)XASHHBIA, BbLISBAHHLIW HEOBXOAUMOCTBIO 3HAMUTENHHOTO CHUXEHUA UHAUBUAYANbHLIX
AO03 B WECTON rpynne nepcoxana. B NpoTMBHOM cnyvae OTCYyTCTBYET BCAKAs BO3MOXHOCTL ANA
aToro nepcoxHana euinTy B 2000 r.  qanee Ha 4036l NpuMmepHo 20 M3B, kak Toro TpebywT HPB-99.

Takum 0OpasoMm, MOXHO CUMTaTDL, UTO B pamMkax nepexoaa Ha HPB-99 pabota no cHuxeHuio
A0308BLIX HArpy3oKk HavaTta snepesble B 1997 r. Haubonee cepbesHbie cABUIY B HANPaABNEHUU HO-
Bbix HOPM npousownu 8 1998 roay. MockONbKY AOCTUIHYTOrO CHUXEHUA UHANBKAYANLHLIX A03
noka HeaoCcTaToNHO, HeoBX0AUMbE TEXHUHECKNE Mepbl, aHANOTMYHbIE TeM, KoTopble Gbinu npea-
NpuHATH!I 8 1998 roay. Kak NnpoMeXyTouHbIA 3Tan, BO3MOXHO aAMUHUCTPATUBHOE BMEWaTEeNb-
CTBO ANA OrpaHnYeHnA 403 NepcoHana WeCcTon rpynnibl, HO NPKU 3TOM ByaeT Bo3pacTaHue Konnex-
TUBHLIX A03. B 3TOM cnyuvae 3toT pakT byaet ABNATLCA CNEACTBUEM He Kakoro-nNnbo yxyaweHus
ypoBHA 6e30nacHOCTY O0beKTa, a OTKNUKOM Ha 3T aaMUHNUCTPATUBHbBIE BO3AENCTBUA.
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