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IIVTAHUPYEMBIE PE3YJIBTATBI OBYUYEHUSA OOII

Kon
pe3ysbTaTa

PesyabraT 00yuenus

Ipogheccuonanvnvie kKomnemenyuu

Pl

[IpumeHaThH IyOOKHe, MaTeMaTH4YECKHE, €CTECTBEHHOHAYYHEIE,
COLIMATIbHO-9KOHOMHUYECKHE U MPOo(ecCHOHANBHBIC 3HAHUS JUISI TEOPETHYECKUX U
AKCIICPUMEHTAIIbHBIX UCCIICIOBAHUNA B 00JIACTH HCIIOJIB30BAHUS SIICPHOM YHEPTUH,
SIEPHBIX MaTEPHATIOB, CUCTEM y4eTa, KOHTPOJISA U (PU3NICCKON 3alTUTHI SACPHBIX
MaTepHuaoB, TEXHOJOTUN paJdallMOHHON 0€301acCHOCTH, METUITMHCKOW (PU3UKU U
SIIEPHOM  MEIULMHBI,  H30TOMHBIX  TEXHOJOTMW U MaTepHalioB B
PO eCCHOHAITBHON JEATEIHHOCTH.

P2

CraBuTh M pemiaTb HMHHOBAllMOHHBbIE  WHXXEHEPHO-(QHU3WYECKHEe  3aJauu,
peaM30BBIBATh MPOEKTHI B 0OJIACTH MCTIOIB30BAHUS SICPHON DHEPTHHU, SIEPHBIX
MaTepuajoB, CHUCTEM Yyd4eTa, KOHTPOJs U (U3NYECKOM 3aIIMUTHl SIAEPHBIX
MaTepuaioB, TEXHOJOTUN paJuallMOHHON 0€301aCHOCTH, METUIIMHCKON (DPU3UKU U
SJIEPHON MEJIMIIMHBI, U30TOMHBIX TEXHOJOTHI U MaTepUAJIOB.

P3

Co3naBath  TeopeTHYecKue, (QU3MUECKHE W  MaTeMaTU4YeCKHUe  MOJIEIH,
OIMCHIBAIOUINE KOHJIEHCUPOBAHHOE COCTOSHUE BEILECTBA, PAaCHPOCTPAHEHHE U
B3aUMOJICHICTBUE MOHM3UPYIOIIUX M3JIyYCHHUM C BELIECTBOM M JKHBOW MaTepHew,
(GU3MKy KHUHETUYECKUX SIBJIEHUI, IPOLIECCHI B PEAKTOpaX, YCKOPUTEIISAX, IPOLECChHI
1 MEXaHMU3MbI IEpEHOCA PaIMOAKTUBHOCTH B OKpYKaIOLIEH cpesie.

P4

Pa3pabarbiBaTh HOBBIC aITOPUTMBI M METOJIBI: PaciyeTa COBPEMEHHBIX (DU3UYECKUX
YCTaHOBOK M YCTPOWCTB; UCCIEAOBAHMS M30TOIHBIX TEXHOJOTMH M MaTEpPHUaJOB;
W3MEpPEHHST XapaKTEPUCTUK IOJIEM HOHU3UPYIOIIUX U3JIYYEHUU; OLEHKHU
KOJIMYECTBEHHBIX XapaKTEPUCTUK SIIEPHBIX MaTepUaJIOB; U3MEpPEHUS
pPaIMOaKTUBHOCTH  OOBEKTOB  OKpYXKAOIIeH  Cpelbl;  UCCIENOBaHHN B
PaJMOIKOJIOTHH, METUIIMHCKON (DU3UKE U SICPHON MEIUITMHE.

P5

OneHuBaTh  NEPCHEKTUBBI  PA3BUTUSA  SJEPHOM  OTpaciu,  MEAMLHHBI,
aHAJIM3UPOBATh PAJAUALMOHHBIE PUCKH U CIEHApUU TMOTEHIHAIBbHO BO3MOXHBIX
aBapuii, pa3pabaTbIBaTh MEpbI [0 CHU)KEHUIO PUCKOB U 00ECIIEUCHUIO SEPHON U
paavanoHHONW O€30MacHOCTH PYKOBOJCTBYSCh 3aKOHAMH W HOPMAaTUBHBIMU
JOKYMEHTaMH, COCTABJIATh SKCIIEPTHOE 3aKIJIIOUEHHE.

P6

[IpoekTupoBaTh U OpraHU30BBIBATH MHHOBALIMOHHBIA OW3HEC, pa3zpabaThiBaTh U
BHE/IPATh HOBBIE BUJBI NMPOJYKLUU U TEXHOJIOTUH, HopMUpoBaTh 3PPEKTUBHYIO
CTPATEeTUIO M AaKTHBHYK IIOJIMTHKY PHCK-MEHEDKMEHTAa Ha MNPEINPUATUH,
IIPUMEHATh METOJbI OLICHKM KadecTBa M PE3YJbTATUBHOCTH TPYAA IMEPCOHAia,
IIPUMEHATh 3HAaHUE OCHOBHBIX IIOJIOKEHUH NATEHTHOIO 3aKOHOJATENIbCTBA M
aBTOpcKoro npasa Pocculickon denepaunu.

OouiekyibmypHsle KOMHEemeHyuu

P7

JIeMOHCTpUPOBATh TIYOOKHE 3HAHHS COLMAIbHBIX, 3TUYECKUX U KYJIbTYPHBIX
aCMEeKTOB MHHOBAIIMOHHOMN NPO(EeCCHOHATBHON JESITEIbHOCTH.

P8

CaMOCTOSATEIBHO YYUTHCSI U HEMPEPHIBHO TOBBINIATh KBATU(PHUKAIMIO B TCUYCHUE
BCEro neproia mNpodecCHOHAIbHON AEATSIbHOCTH.

P9

AKTHUBHO BIJIaJIETh MHOCTPAHHBIM S3BIKOM Ha YPOBHE, IMO3BOJSIOLIEM padOTaTh B
MHOS3BIYHOM cpeze, pa3padarbiBaTh JOKYMEHTAIMIO, MPE3EHTOBATh PE3yJbTaThl
npodeccunoHabHOM e TEIbHOCTH.

P10

D¢ dextuBHO paboTaTh MHIAMBHIYaTbHO M B KOJUJIEKTHBE, JIEMOHCTPHUPOBATh
OTBETCTBEHHOCTh 32  pe3yJbTaThl pabOThl M  TOTOBHOCTh  CJIE€IOBaTh
KOPIIOPAaTHUBHOM KYyJIbTYpE OpraHU3aIUH.
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Pedepar

Brinmycknas kBanmdukarmonHas padota conepxkut 101 crpanuiy, 3 pucyHka,
14 tabmun, 35 UCTOYHUKOB, 3 MPWIOKEHHS, | TUCT rpadUIecKOTO MaTepHaIa.

KiroueBbie ciioBa: TEeppUTOPUAIBHO — pacCHpeACICHHBIM OOBEKT, OIICHKA
3 PEKTUBHOCTH CHUCTEMBbI 0€30MacCHOCTH OOBEKTa, MOJEIb yrpo3 0e30MacHOCTH,
MIEPEUYCHb YTPO3, CTPYKTYPHBIE KOMIIOHCHTHI.

OOBEKTOM HCCIICIOBAHUS SBISIOTCS OOBEKTHI OTHOCAIIUECS K KaTerOpHH
TEPPUTOPHATBHO — PACIIPECIICHHBIX.

[enb paboThl — pa3zpaboTKa aIrOPUTMOB OIEHKU 3(H(PEKTUBHOCTU CUCTEMBbI
0€30IMaCHOCTH TEPPUTOPHATBLHO — PACIIPEETICHHOIO 00BEKTA.

B mporecce wucciaemoBaHWs TPOBOAMINCH MEPONPHUATHS TI0 HW3YYCHHIO
OCHOBHBIX  THUIIOB  CHCTEM  O€30IaCHOCTH,  IPHUHIMIIOB  OpTaHU3aINH,
(GYHKIITMOHUPOBAHUSA M CTPYKTYPHBIX KOMIIOHEHTOB CHCTEM O€30IacHOCTH,
dbopMHpOBaHUE TIEPEUHS yrpo3 B OTHOIICHHH OOBEKTa, pa3padOTKa METO0JIOTHH
MIOCTPOCHUS MOIEH yrpo3 Oe3omnacHoctH ajis TPO.

B pesymbrare wmcciemoBaHUS TMOMyYeHA METOJOJIOTHYECKUN TMOAXO] K
MTOCTPOCHHUIO MOJCIH yIPo3 O€30MaCHOCTH IS TEPPUTOPHUAIIBHO — PaCIPEACIICHHOTO
o0BeKTa.

OO6acTh IPUMEHEHUS: O0BEKTHI OTHOCSIINECS K KaTETOPUU TEPPUTOPHATBHO
— pacnpeAeIeHHbIX ¢ MHOTO(YHKITHOHATBHBIM I1€JICBBIM Ha3HAUCHHEM.

3HAYMMOCTh PabOTHI: MpeasiaraeMblii METOIOJIOTUUECKUN MOX0/I MO3BOISET
MPOBOJUTh aAHAJW3 BO3MOXKHBIX yIPO3 B OTHOIICHWH TEPPUTOPHAIBHO —
pacrpesieIeHHOTO 00BhEKTa, CIOCO00B MX HMJICHTHU(HUKAIIMHA, TEM CaMbIM IIOBHICHB

HaJAEeKHOCTH cucTteMbl Oe3onacuoctu TPO.



CHnMCOK UCMIOIB3YEMbIX COKPAILICHUMN:
TepputopuansHo — pacnpeneneHubii 00bekT; TPO
OOnekT uccnenoanus; OU
Cucrema 6e3onacuoctr; Chb
NurerpupoBannas cucteMa 6e3omacHoct; UCh
IToxazarens nucxona oneparuu; [IMO
[IpenBapurenbubiii ananu3 onacHoctei; [ITAO
OmnacHele BeniecTBa U Matepuains;; OBM
KommekcHas cucteMma odecrieuenus 6e3omnacHoct; KCOb

HopmatuHo-cnipaBouHast ungopmarms; HCU
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Beenenue

OcHoBa 3¢ dexkTnBHOrO o0ecreueHus O0e30MacHOCTH J000ro o0BeKTa —
CO3/1aHUE JOCTOBEPHOM MOJENHN yrpo3 OE30MacHOCTH, COAECpIKAIIEeH paHKUPOBAHHBIC
N0 BbIOpaHHBIM II0KA3aTeIsIM YIrpo3bl OE30MAaCHOCTH M UX HCTOYHHMKH, a TaKKe
OINpEAENSIONIEN BO3MOKHBIE MTOCIEICTBHS OT peasi3allii 3THX Yrpo3 — Bpel, yiepo.
B o6mem cinyyae Moxenb yrpo3 0Oe3omacHOCTH — HH(OpPMALMOHHAs MOJENb,
coJiep KaIasi COBOKYITHOCTb CBEICHUM, XapaKTEPU3YIOIINX COCTOSHUE 0€30MacHOCTH
O0BbEKTa TPU BO3HUKHOBEHUHU OIPEACTAEHHBIX OMACHBIX COOBITHUH, IPOIIECCOB,
SBJICHUN, a TakKe OTHOUIEHMH oO0bekTa ¢ BHEmHUM MupoM. Ilo cmocoOy
OpEJICTaBICHUS JTH MOJEIU OTHOCATCS, Kak TMpaBWio, K BepOaIbHBIM
MH(POPMALIMOHHBIM MOJIESAM, (POPMUPYIOLIUMCS B OIIUCATEILHOM BHUJIE B PE3YJbTaTe
JOTHYECKHUX YMO3aKIIOUEHUH U CONOCTaBUTEIBHOIO aHAIN3a MIPU CTPYKTYpPU3aLUU U
OTIpEICTICHNH B3aMMOCBS3H OCHOBHBIX KOMIIOHEHTOB — B HAIIIEM CIIy4ae MCTOYHHUKOB
yrpo3 0€e30MacHOCTH M OOBEKTOB B YacTH OOecleYeHHs] UX O€30MaCHOCTH. ITH
(dakTopsl TPeOYIOT CEHU(PUIECKOTO MOAX0Aa K METOAOJIOTUU MOCTPOCHHS MOJAEIIN
yrpo3 06€30MacHOCTH, K BBIPAOOTKE JIOTUKU MTPOBEIEHUS COMIOCTABUTENILHOTO aHAJIN3a
u (GopMUpOBaHUS MOCHENYIOMMUX yTBepkAeHUW. C TOUKM 3peHHus oOecredeHus
Oe3omacHOCTH, HauOoJiee CIOKHBIMH SIBJISIOTCS TEPPUTOPUATHHO-pACTIPEICIEHHBIC
OOBEKTHl (CHCTEMBbI) C MHOTO(MYHKIIMOHAJIBHBIM IIE€JIEBBIM MpeaHa3HaueHueM. K
COXKAQJIEHUIO, LIEJTOCTHOW M CBSI3HOW METOJOJIOTHMH IMOCTPOCHUS MOJAENEN Yrpo3 s
0I00HOTO PO/l CIOKHBIX OOBEKTOB B HACTOSIIEE BPEMS HE CIIOKHUIIOCH.

Jis  gocTukeHus OG€30IacHOCTH  CIEAYeT OCYLIECTBISATh BCECTOPOHHUI
aHaJu3 MOTEHIUAJIBHBIX YIPO3, TOMOTaoNui pa3padborath d3(PEeKTUBHBIE CpECTBA
3alUThl | MUHUMHU3UPOBATh BO3MOKHBIE PUCKHU.

KommiekcHast 0Ge30macHOCTh MNPEANpUsATHS — 3TO CHCTEMa BBISABIICHUS,
NpeIyNpPeKACHNS U MPECEUSHUs MOCATaTeIbCTB Ha 3aKOHHBIC TpaBa MPEIPHSITHS,
€ero  HMMYIIECTBO, MHTEJUIEKTYaJbHYI0O  COOCTBEHHOCTb,  MPOM3BOJICTBEHHYIO

JTVCHUIUIMHY, HAyYHBIE TOCTHXKEHUS U OXPaHIeMYr0 HH(pOpMaIIHIO.
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Konnenmmst cuctembr 6€30MacHOCTH OOBEKTA OMPEACNsIeT MeId W 3aJa4d
CUCTEMBI 0€30MacHOCTH, TPUHIUINBI €€ OpraHu3anud, (QYHKIIMOHHUPOBAHUSA,
IIPaBOBBIC OCHOBBI, BHJIBI yTP03 0E30MMaCHOCTH W PECYPCHI, MOJICIKAITUE 3allUTe, a
TaK’)K€ OCHOBHBIC HAMPABIICHUS pPa3pabOTKH CHUCTEMBI OE€30MacHOCTH, BKIIFOYAS
MIPaBOBYIO, OPTAaHU3AIMOHHYIO U MH)KCHEPHO-TCXHHYECKYIO 3alIIUTYy.

Llenpto paHHOW pPaOOTHI SABIAETCS pa3pabOTKa aJITOPUTMOB  OICHKH
9 ()EKTUBHOCTH CHUCTEMBI O€30MACHOCTH TEPPUTOPHAIBHO — PacHpeeICHHOTO
00BEKTA.

JIJ1st TOCTHKEHUS TIOCTABJICHHOM €M HEOOXOIUMO BBIMOJTHUTE CJICIYIONTHE
3aJ1a4H:

— cOOp WMCXOIHBIX JaHHBIX IS (OpPMUPOBAaHUS TpeOOBaHUN K
MIOCTPOCHUIO OCHOBHBIX THIIOB CHCTEM OC30MacHOCTH, MPHWHIIMIIOB OpTaHU3aIlHH,

(GYHKIMOHUPOBAHUS U CTPYKTYPHBIX KOMIIOHEHTOB CUCTEM 0€30I1aCHOCTH;

—  (GopMHpOBaHUE TMEPEYHS yrpo3 B OTHOIIEHHH OOBEKTA MCXOJS U3 €ro
XapaKTEPHBIX TapaMETPOB;
—  pazpaboTka/ajanrtanys TMOJTYyYEHHBIX METOAUK W WX MPUMEHEHHE ISt

OIIeHKH 3(P(HEKTUBHOCTH CUCTEMBI O€30IIaCHOCTH BBIOPAHHOTO 00BEKTA.
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1  MeToau4yeckasi 0CHOBA MOCTPOEHHS CHCTEM 0€30MACHOCTH

1.1 CucremMa 0e30IMaCHOCTH 00HEKTA

OcHOBHasl 1IeJTb CHCTEMbI KOMILJIEKCHOW 0€30macHOCTH — OO0ECIeYUTh IS
NPEINPHUITHS BO3MOXKHOCTH YCICIIHO OCYIIECTBIATh ACSITEILHOCTh B YCIOBHSIX
HECTaOUJIBHOCTH BHYTPEHHEH U BHEIIHEW Cpeabl OpraHu3allli, CBOEBPEMEHHO
pacro3HaBaTh W MPEAOTBPAIIATh BCE BO3MOXKHBIC YIPO3bI, OXPaHATh 370POBBE H
KU3Hb PAOOTHHKOB.

[log ©0e30mMacHOCTBIO OO0BEKTAa TMOHHMMAETCS COCTOSHUE 3allUIIEHHOCTU
WHTEPECOB BJIAJICIBIEB, PYKOBOJCTBA U KJIMUEHTOB MPEAIPUSITHS, MaTepUATbHBIX
[IEHHOCTEH 1 MH(POPMAIIMOHHBIX PECYPCOB OT BHYTPEHHUX M BHEIIHUX YTPO3.

Takum o00pa3om, KoHLENUHs O€30MaCHOCTH OOBEKTa — 3TO HAYYHO-
O00OCHOBaHHasi CHCTEMa B3IVISIOB HAa ONPEJEICHUE OCHOBHBIX HAlpaBICHMH,
YCIOBUM W TOPSJIKA MPAKTUYECKOTO PEIICHUs 3aaad 3alluThl, OOIIM 3aMbICel
oOecrieueHus: 0€30MacCHOCTH OOBEKTa OT MPOTHO3UPYEeMbIX yrpo3. Llemm cuctemsl
0€30MacHOCTH:

— obecrieyeHre  yCTOWYMBOTO  (DYHKIMOHHPOBAHUS  MPEATNPHUATHS |
IpeOoTBpalIEHHE YTPO3 €ero 0€30MacHOCTH;

— 3alUTa 3aKOHHBIX HWHTEPECOB OpPraHU3AIMH OT MPOTHUBOIPABHBIX
MOCATATENbCTB;

— HEIONYIICHWE XWINEeHUs (UHAHCOBBIX W MaTEPUATBHO-TEXHHUYECKUX
CPEICTB, YHUUTOXKCHUS UMYILIECTBA U [ICHHOCTEH;

— HEJOMYyIICHWE  paslJallieHusi, yTpaThl, YTCUKH, WCKAKECHUI W
YHUUTOXEHUS CIYKeOHOU nHPpOopMaluu;

— MpeAoTBpallleHuEe HapylleHHs padOThl TEXHHUYECKUX CPEACTB, CPEACTB
o0ecrieueHnss  MPOM3BOACTBEHHOM  JEATENBHOCTH,  BKJIOYas UM CPEICTBa

uH(pOpMaTH3aLIUY.
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— OXpaHa KU3HH U 370POBbS MTEPCOHATIA.

3amaun CUCTEMBI 0€30TaCHOCTH:

— TPOTHO3UPOBAaHUE, CBOCBPEMEHHOE BBISIBJICHHE W YCTPaHEHHE YTIpo3
0e30MacHOCTH MEPCOHAITY U pecypcaM o0bekTa uccienoBanus (ON);

— TMPUYUH © YCIIOBUM, CHOCOOCTBYIOIIMX HAHECEHHWIO (DMHAHCOBOTO,
MaTEepUaIbHOTO W  MOPAIBHOTO  ymiepba, HapYHMIEHHI0O €ro  HOPMAJIBHOTO
(GYHKITMOHUPOBAHUS U PA3BUTHIO;

— CO3/IaHHE MEXaHW3Ma U YCJIOBHI ONEPATUBHOTO PEarnpoBaHUs Ha YIPO3bI
0€30MacHOCTH 1 TIPOSIBJIICHUE HETaTUBHBIX TCHACHIINNA B pyHKITMOHUpoBanuu O,

— CO3/IaHM€ YCJIOBUM JUIsI MAaKCHMAaJbHO BO3MOXKHOTO BO3MEIICHUS U
JIOKaIU3allid HAaHOCUMOTO yiepba HEmpaBOMEPHBIM JEUCTBUSIM (PU3UYECKUX H
IOPUINICCKUX JIMI, OCia0JieHne HETaTUBHOTO BIWSHUS TOCICACTBUN HapYIICHUS
O0e3omacHOCTM Ha JOCTIKeHHE cTparermdyeckux 1eneidr OWM. OcHOBHBIMU
COCTaBJISIIOIIMMU 0OecrieueHrs 0€30MacCHOCTH 0OBEKTOB SBJISIOTCS:

— cucrema (U3MYECKOM 3aluThl (O€30MaCHOCTH) MaTEpUATbHBIX OOBEKTOB
1 (DMHAHCOBBIX PECYPCOB;

— cucrtema 0e30MacHOCTH HH(POKOMMYHUKAILIMOHHBIX PECYPCOB.

Cucrema obecnieyeHus 0€30MaCHOCTH HH(POKOMMYHHKALMOHHBIX PECYpPCOB
JOJDKHA ~ TPEAyCMAaTpUBaTh  KOMIUIEKC  OPraHHM3allMOHHBIX,  TEXHUYECKUX,
MPOTrPAMMHBIX M KPUNITOTpaUUECKHX CPEJCTB M Mep MO0 3amure MHPOpMaIuu B
mporecce TPATUIMOHHOTO JIOKYMEHTOOOOpOoTa TMpu paboTe WCIONMHHUTEICH ¢
KOH(HUICHIIMATTLHBIMU IOKYMEHTAMU U CBEICHUSIMU, TIPH 00paboTKe MHGOpMAIINH B
aBTOMATU3UPOBAHHBIX CHUCTEMaxX Pa3jIUYHOIO YPOBHS M Ha3HAYCHHS, MPH Iepeaade
M0 KaHaJaM CBSI3H.

CucremMa (Qusnueckoil 0€30MaCHOCTH MaTepHaIbHBIX OOBEKTOB JIOJDKHA
IpeIyCMaTPUBATh:

- CUCTEMY OXpaHbl (MHKEHEPHO-TEXHUYECKUX W OPTraHU3AIMOHHBIX
Mep);

- CUCTEMY PETYJIUPOBAHUS TOCTYIA;
14



- cucteMy Mep (peXuma) COXPAaHHOCTH WU KOHTPOJb BEPOSATHBIX
KaHaJIOB yTeUKH UH(OpMALINL;
— CUCTEMY Mep BO3BpaTa MAaTE€pHAJIbHBIX ILEHHOCTEH (WM

KOMIICHCAIIUH ).

1.2 CTpykTypHBIEe KOMIIOHEHTbI APXUTEKTYPbI CHCTEM 0€30I1aCHOCTH

OCHOBHBIMU CTPYKTYPHBIMH KOMIIOHEHTAMU apXHUTEKTYphl 0€30MacHOCTH
ABISIIOTCA ~ 0a30BbIE MPOTpaMMHO-aNMapaTHble W MPOTPaMMHO-METOINYECKHUE
KOMIUIEKCBI, KOTOpbIE MPOEKTHBIM IYTEM OOBEIUHSIOTCS B «HHAWBHUIYAIBHYIO»
cucteMy O€30MacHOCTU MJii KOHKPETHBIX YCIOBUM NPUMEHEHHUS Ha OJHOM WIIU
HECKOJIbKMX 0O0BEKTAaX M Ha PA3HBIX YPOBHAX UX YIPaBJICHUS.

OyHKIMOHAIBHO TOJHBIA HAO0Op KOMIIOHEHT CHCTEM KOMILJIEKCHOU
0€30MacHOCTH SABJISIETCSI OCHOBOM CO3JaHHUSl CUCTEMbl MOHUTOPHHIa O€30MacHOCTH,
UH(PACTPYKTYphl TOCYIAapCTBA, PErMOHOB, MYHHUUHUIAJIBHBIX O0pa3oBaHUN U
IIOCEJICHUI, KOPIOopauui U OTAENbHBIX npeanpusatuil. Co3naHue pacnpeneineHHON
CeTM ILEHTPOB MOHUTOPHHIa O€30MaCHOCTU  TEpPpUTOpUH  (OOILECTBEHHOM,
DKOJIOTOTUYECKOM, MPOTUBOMNOKAPHOM, AHTUTEPPOPUCTHUUECKOU, MTPOMBILIJIEHHOW U
1p.), paboTarouMXx Ha OCHOBE COIVIACOBAaHHBIX PErIaMEHTOB B3aUMOEHUCTBUS,

CTaHAAapPTOB OTKPBITBIX CUCTEM U ITPOTOKOJIOB oOMeHa JaHHBIMU.

1.3The hazards facing operators of critical infrastructures

The hazards facing operators of critical infrastructures can be broken down
into hazards relating to natural events, hazards relating to human error or technical
failure and hazards relating to terrorism or criminal acts. In this connection it is to be

noted that an entire facility or security-critical parts of a facility may also be affected
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by events outside of the actual facility, in neighbouring operational areas or traffic
facilities to which a special threat potential applies (domino effect). Possible impacts
in this respect include the spread of fire from neighbouring facilities, flying debris
after an explosion in neighbouring facilities, the failure of supplies after catastrophic
events outside of the facility, etc. Events occurring within a short time of each other,
such as a second, delayed explosion or several incidents occurring around the same
time at different locations, may also entail an exponential effect by preventing rescue
or restoration measures or causing resources to be concentrated in the wrong place,
for example (diversionary measures).

The following overview is intended to illustrate the complexity and
heterogeneity of the risk factors which require to be considered. It does not purport to
be an exhaustive synopsis:

— risk factor: People:
— Inadequate security consciousness;
— inadequately qualified personnel;
- human error ;
— criminal behaviour (sabotage, terrorist attacks).
— risk factor: Organisation:
- concentration of vital resources;
- outsourcing of infrastructures which are critical to the company.
— risk factor: Nature/environment:
- natural disasters;
— epidemics.
— risk factor: IT:
— complexity of systems;
— increasing IT-dependency;

- extensive, worldwide networking of IT systems;
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— short IT innovation cycles;
- standardisation of technology and components;
- networking/interdependencies of critical infrastructures;

- internet as nerve system of critical infrastructures (connection to

IT security).

1.3.1 Hazards through natural events

Extreme weather situations. According to information from the insurance
industry, a large proportion of elementary damage in Germany results from extreme
atmospheric events. These include events such as high water (incl. rising of the
groundwater level), flooding, storm tides, snow, ice, droughts and storms. Particular
hazards apply during flooding as a result of the massive erosive impact of water on
roads, bridges, dams etc. and from flotsam. The danger of drinking water
contamination and attendant substantial health risks is increased by leaking harmful
substances and refuse which are carried off in the floods. Rising groundwater levels
may also cause flooding in more distant areas.

Hurricanes and hail may result from heavy thunderstorms and give rise to
additional dangers. Air movements at a velocity of 75 km/h and over are defined as
storms, while air movements of 120 km/h and over qualify as hurricanes. In addition
to direct damage caused by wind pressure and subsequent gusts, storms and
hurricanes can give rise to additional hazards resulting from debris and dirt which are
entrained by the violently rotating funnel of a hurricane. Storms play a predominant
role in terms of both frequency and the percentage share of damage caused to the
economy.

In isolated cases, hailstones can measure over 10 cm and weigh more than a
kilogram. Apart from causing damage to property and crops, hailstones can also

inflict serious injury. Hailstones can also block water run-offs, resulting in flooding.
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Earthquakes. The level of danger resulting from earthquakes inevitably rises
according to the intensity of the earthquake. Depending on geological parameters
such as soil characteristics, however, weaker earthquakes can also cause extensive
damage to buildings and infrastructures. Secondary damage such as fires and tidal
waves may also require consideration.

Conflagrations can be caused naturally by lightning, by spontaneous
combustion or by wilful or negligent arson in combination with prolonged dry
periods. The primary threat is to wooded areas, agricultural land and heathland.

Mass movements. Mass movements are caused by geophysical events (e.g.
earthquakes, weathering), meteorological influences (e.g. heavy precipitation,
flooding, snow and ice melts) and by anthropogenic influences (e.g. building
measures, shock, deforestation). Examples of mass movements are avalanches,
mudflows, hillside landslides and liquefaction of the soil. Apart from direct damage,
mass movements can also give rise to indirect hazards, by creating tidal waves in
lakes or reservoirs or damming up rivers which subsequently burst free.

Epidemics. The term «epidemic» refers to the occurrence of an infectious
disease among humans or animals at high incidence within a short period of time
over a broad geographic area. An increased risk of epidemics results from the global
movement of goods, global tourism, intensive livestock farming, floods and droughts,
for example. A pandemic is an epidemic which spreads throughout several countries

or even worldwide.

1.3.2 Hazards through human and technical failure

Fires. A fire may spread out of control as a result of human error, technical
failure, arson , lightning, the release of hazardous substances or following explosions.
Fires are classified according to their size as small-scale, medium-scale (e.g. fires in
buildings) and large-scale fires (e.g. fires at industrial enterprises, large-scale plants,

warehouses).
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Release of hazardous substances. Hazardous substances include all
substances of an atomic, biological, chemical or radiological nature which can have a
harmful effect on the environment or humans and/or may lead to explosions and fires.
The properties of hazardous substances vary greatly, ranging from irritating through
highly inflammable to explosive, environmentally hazardous, chronically harmful
and toxic. The hazardous substances used at a company can be identified by means of
an individual register of hazardous substances.

Explosions. An explosion is caused by a sudden expansion in the volume of
gases due to the release of energy, leading to a blast wave and possibly also involving
the generation of heat. Explosions result from human error, technical failure, wilful
acts, lightning or the release of hazardous substances. Other physical impacts from
inside and outside Physical impacts from inside and outside can be caused by
accidents such as traffic or industrial accidents and plane crashes. Apart from
destroying facilities, accidents can also lead to fires and explosions, to the release of

hazardous substances and to other forms of damage.

1.3.3 Hazards through terrorism and criminal acts

Hazards relating to terrorism or criminal acts which are identified in the
analysis of a company’s general risk situation can be assigned to specific graduated
risk categories. The respective levels here provide an overview of potential
perpetrators, their possible or typical practices, their aims and motives and their
degree of criminal energy. These risk levels enable a clear overview of which risks
require to be considered.

While the assumptions within a risk category are based on empirical
criminological knowledge, they must not apply precisely to every single case.
Obviously, the question as to possible perpetrators and their mode of action cannot be
answered with complete certainty. On the basis of experience acquired in
safeguarding plants and facilities, however, it is possible to carry out rough
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classification in a table defining the given levels of risk according to perpetrator
groups, their typical motives and possible modes of behaviour. Acts of negligence
are not included in this assessment, as they fall under hazards relating to human error
and technical failure.

The extent to which potential perpetrators are actually able to cause serious
damage and where such damage is possible and probable must be examined in the
course of risk assessment, taking into account the points of danger identified in the
company’s environment. The risk categories contain a number of assumptions which
are intended to enable allocation to the determined threat level. These assumptions
primarily concern:

—  possible background circumstances relating to the offence;

—  possible motives and typical modes of action;

—  resources which are likely to be employed,;

— the level of criminal energy to be expected.

Interference options can also be identified as a means of differentiation,
establishing a link between perpetrators, their motivations and the options for action
offered by the nature of the infrastructures concerned. The following interference
options are conceivable in principle.

Deliberate maloperation. This option covers all intentional actions whereby
a malfunction could be triggered by simple means, without the use of any tools or
resources. Such actions could include, for example: switching facilities on/off,
opening/closing closures in piping systems (valves/gates), turning handwheels and
actuating levers in the course of a process. Deliberate maloperation can be carried out
by a companyis own personnel or by persons from outside the company.

Manipulation. Manipulation involves deliberately altering or adjusting parts
of a system with the aim of inducing a critical status in the plant concerned. Possible
examples here include programming control systems incorrectly, maladjusting

measuring facilities, suppressing process signals, fault signals or alarms or shutting
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down protective systems. Insiders with a precise knowledge of the facilities are the
primary suspects here.

Vehicle accident. Hazardous substances could be released or important parts
of facilities could be damaged or destroyed as a result of road or rail traffic accidents.
Examples here include leaking drums resulting from fork-lift accidents, derailing of
tank wagons, destruction of facilities by lorry impact.

Interference using simple tools. This category covers intentional
interference, usually of a spontaneous nature, in important parts of facilities, using the
tools and resources which are available at every plant. Examples here include
smashing glass parts of a plant, clamping moving parts of a plant or adding prohibited
substances or materials to the process. Company employees are the primary suspects
here.

Interference using heavy tools. The planned violent destruction of parts of a
plant is assumed for the purposes of this interference option. Possible tools employed
in such attacks include crowbars, electric drills, flame cutters, bolt cutters or
sledgehammers. Examples of such attacks include breaking open doors and
subsequently destroying facilities, smashing up measurement and control facilities
and smashing open containers and piping systems, resulting in large-scale leakages.
Instead of a specific attack, vandalism may also occur, e.g. out of anger following a
failed break-in.

Arson using simple resources. Simple resources cover ignition with
matches, lighters or cigarette ends. This interference option thus only applies when
sufficient quantities of combustible, highly inflammable materials are available.
Examples here include igniting combustible liquids from a process, setting fire to
storage locations to release hazardous substances, setting fire to peripheral rooms or
facilities with subsequent impacts on important plant components.

Arson using fire-promoting resources. This category concerns fire attacks
carried out with the aid of quickly and intensively burning materials. Examples of

such attacks include pouring out and igniting combustible fluids (e.g. petrol),
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throwing so-called «Molotov cocktails» (e.g. through windows) or installing
professional incendiary compounds with timing or remote ignition devices. Such
attacks can also be carried out from outside (throwing distance) and require a
pronounced level of criminal energy. Use of explosives Home-made, commercial or
military explosives could be used here. Possible forms of attack include setting off a
home-made «fire-extinguisher bomby inside sensitive parts of a facility or, more
probably, at the periphery of a building, blowing up containers and piping systems,
blowing away load-bearing components to cause containers to collapse, destroying
plant components. This type of attack generally involves a radical political
background and is carried out by perpetrators from outside the company.

Bombardment. Forms of bombardment can range from the simple use of air
guns or catapults (steel balls) to the use of heavy weapons - e.g. anti-aircraft missiles
- by terrorist perpetrators. Possible methods of interference here include causing leaks
in outdoor containers or in pipelines, inducing an explosion. Bombardment is
possible above all from outside the outer fencing of an operational area or industrial
estate, whereby facilities installed in the vicinity of the fence are at a greater risk.

Plane crash. Both the kinetic energy of crashing aircraft and the explosive
impact of the fuel or any explosives on board require to be considered here. An
aircraft can also be used as a means of transport to propagate ABCR substances.
Attacks leading to plane crashes may take place from outside, e.g. by rocket attack,
remote ignition of explosives, remote manipulation of the on-board electronics,
failure/abuse of air traffic control centres, or from inside by taking over/interfering
with the control system or by igniting explosives (suicide attackers).

Depending on the availability of corresponding agents and resources, there is
a broad range of conceivable possibilities requiring special discussion. Possible forms
of deployment range from the intentional spreading of diseases (mailing of anthrax
pathogens) or epidemics (introduction of highly infectious pathogens into supply

systems or the air we breathe) through the use of so-called «dirty bombs» aimed at
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causing sustained public disquiet to the use of poison gas at traffic junctions, for
example.

Combined effects. A broad spectrum of possibilities is conceivable here, too,
from the above-mentioned dirty bombs as a combination of explosive impact and
radioactive contamination through the destruction of a production plant combined
with the propagation of harmful substances to individual publicity grabbing actions

with far-reaching consequences for corporate activities or public utilities.

1.4 Endangered areas in companies

Critical infrastructures, as well as individual production or service areas
within a facility, are subject to different levels of risk from natural events, human
error, technical failure, terrorism or criminal acts. At company level, additional risks
can arise as a result of job cutting, the centralization and automation of control and
monitoring processes, shifts in areas of responsibility resulting from outsourcing or
the inadequate implementation of required measures as a result of cost pressure.

Areas especially endangered through natural events. Areas at special risk
from extreme weather conditions Storm tides and flash floods can lead to the
destruction of entire buildings and plants. Areas at particular risk include networks,
buildings, production, extracting and processing plants and non-electronic data
records. Slowly draining floods lead primarily to damage in lower-lying areas of
buildings (basement, ground floor). As damage resulting from the effects of water
generally leads to network failures, information and communication technology, the
(internal) power supply, supply networks and other networks are at particular risk.
Outside of flooded areas, such damage can be caused by rising groundwater levels.

All buildings and facilities are exposed to storms, irrespective of their
location. At particular risk, however, are buildings and facilities in exposed locations

(mountains, hills, mountain ridges, snow paths) and buildings and facilities whose
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design exposes them to storms. Storms, as well as droughts or extreme frost, can also
lead to supply shortages which threaten the continuation of normal operations.

Areas at special risk from earthquakes. Earthquakes can damage or destroy
buildings and entire complexes and lead to failures and breakdowns in all areas. The
risk of even minor tremors causing damage in the area of IT and in vibration-
sensitive areas of production, extraction and processing cannot be ruled out.

Areas at special risk from conflagrations. Conflagrations can cause damage
in all areas in which buildings or facilities are located. Conflagrations can
additionally lead to entire areas or traffic routes being closed off, as a result of which
facilities become difficult or impossible to access.

Areas at special risk from mass movements. Mass movements can damage
or destroy buildings and facilities as a whole or block access to such buildings and
facilities. Mass movements outside of a facility involving effects on external
networks can also lead to supply shortages which threaten the continuation of normal
operations.

Areas at special risk from epidemics. Epidemics can lead to unavailability
or shortages with regard to the specialist personnel which is required to operate
facilities. Production operations, computer centres and control centres would be
particularly seriously affected by such circumstances. In addition, the closing-off of
areas during human and livestock epidemics may render it difficult or impossible to

access facilities.
1.4.1 Areas especially endangered through human and technical failure
Areas at special risk from fires. Fires can act on facilities and buildings
from within and from outside. They can destroy or damage all areas, or they may

prevent further use due to the effects of smoke. Even small fires in exposed parts of

facilities (e.g. IT) may lead to failure of the entire facility.
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Areas at special risk from hazardous substances. In addition to the primary
risks of harm to the operating personnel and damage to the area surrounding the
facility concerned, the release of hazardous substances may also induce explosions
and fires. The further use of contaminated technical facilities, including IT
equipment, may be impossible or restricted.

Areas at special risk from explosions. Explosions can impact on facilities
and buildings from within and from outside. They may damage or destroy all areas
and induce chain reactions. The primary destruction results from the blast wave; the
initial explosion is often followed by fires. Even small fires in sensitive areas (IT,
power) may lead to failure of the entire facility.

Areas at special risk from other physical impacts from inside and
outside. Physical impacts from inside and outside may impair the functional
effectiveness of facilities or buildings and damage or destroy entire complexes. This
can lead to breakdowns and failures in all areas. Physical impacts in the area of

external networks can lead to internal supply shortages and production losses.

1.4.2 Areas especially endangered through terrorism and criminal acts

The graduated risk categories indicating conceivable threats initially apply to
the entire company. However, individual complexes within the overall company are
also comprised of units or plant components which differ in terms of risk potential,
design, form of usage, technical configuration and, above all, vulnerability to
interference and malfunctions. Points of special vulnerability generally also exist
within plant components. Where appropriate, these are to be ascertained by means of
a separate systematic examination. By way of analogy to the security report which is
to be drawn up in accordance of the Ordinance on Major Incidents, both the actual
risk potentials and the facilities operated to supply and control the facilities and the
materials transport systems, etc. are also of importance with regard to installation

protection.
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Consequently, it is generally expedient to break down the operational area
into a number of sub-areas of different types and risk categories. A complete analysis
of all potential weak points combined with the diverse scope of conceivable forms of
attack or impact would result in an unmanageable number of different variants. It
would thus appear expedient to group together areas and parts of facilities in a more
generalised manner. It may be useful, for example, to consider a continuous complex
as a whole, without considering in greater detail which individual components and
parts are vulnerable and what precise impact a potential attack on one or other of the
facility’s components might have. The complex concerned is then classified as
security-critical and secured as a whole in such a manner as to cover all the individual
components. Classification of security areas In the case of supply systems which are
deployed throughout the operational area, sub-segments concerning threatened
installations should ideally be established and the examination process should not be
extended unnecessarily to include comprehensive complete networks. At the same
time, a view extending beyond the company’s perimeters remains important, with
regard to both special risks in the area of the up- and down-stream value chain and
geographic interactions with neighbouring hazardous area.

It may be expedient to group together hazardous areas as follows, for
example:

—  Production, extraction and processing plants;

—  Control centres, IT systems;

—  (Unmanned) external facilities;

—  Service lines;

— Al kinds of power supply systems;

—  All kinds of emergency power units.
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1.5 Generalising recommendations for baseline protection

The aim is to present baseline protection requirements for different hazards,
which are to be regarded as representing the minimum level of protection required for
stationary facilities in the area of critical infrastructures. A multi-stage process based
on the approach described in section 1 is appropriate here, covering identification of
the given risks and the development and implementation of various protection
measures. Baseline protection defining minimum required level of proection

Firstly, the locations of the facilities are to be examined. This includes risk
assessment with regard to natural events, events resulting from technical failure and
human error, and terrorist attacks and criminal acts. Risk assessments regarding
dangers from natural events can be carried out on the basis of plans (flooding plans,
earthquake maps, regional development plans, risk maps) which can be Risk
assessment obtained from the competent authorities. With regard to dangers relating
to human error and technical failure, due compliance with relevant rules and technical
regulations (e.g. fire protection, Ordinance on Hazardous Substances, occupational
health and safety, training) is to be verified. Regarding terrorist threats, operators of
critical infrastructures can:

— undertake systematic assessments of critical areas of the company and
facilities in cooperation with the authorities which are responsible for internal
security in order to establish whether they may constitute a key target in principle, in
view of which the possibility of the impairment, interference with or destruction of

the facility concerned exists (danger analysis);

— examine in cooperation with the authorities responsible for averting
dangers outside of the company what concrete consequences are to be expected as a
result of the possible impairment, interference with or destruction of the given

facility, and whether these might lead to a serious danger (hazard analysis);
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— assess contrasting and common requirements pertaining to protection
from interference by unauthorised persons, from natural hazards and from human

error and technical failure.

Danger analysis and hazard analysis are to be accorded equal priority in
analysing protection requirements. It should be decided in each individual case which
of these steps is to be undertaken first. For the purposes of this concept it is suggested
to begin with a general danger analysis and then to determine the concrete
consequences of these dangers for the company by means of a hazard analysis. The
required level of protection can subsequently be discussed on the basis of this
analysis process and duly defined.

The analysis and the resultant measures should be documented. This
documentation is of a particularly confidential nature, however, and should only be
accessible to a limited group of employees even within the company. Documents
which are available to the personnel as a whole and to the public should, however,
verify that the operator has undertaken the necessary measures to secure the relevant
area of the company and the facilities. The analysis is furthermore to be repeated at
regular intervals and/or integrated into the company’s risk management process, in
order to enable the identification of new dangers, to carry out any reassessment which
may be necessary, to adapt the protection requirements accordingly and thus to

ensure that the basic protection remains up to date.

1.5.1 Consideration of dependencies and interaction

In addition to direct dangers pertaining to natural events, human error and
technical failure or terrorism and criminal acts, critical infrastructures are also
exposed to indirect dangers. These require to be considered in carrying out a
comprehensive analysis of protection requirements. Firstly, the so-called domino

effects are to be identified. These occur when external events, e.g. in neighbouring
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operational areas, in the surrounding area or in the traffic area, impact on the facility.
By way of example, natural events occurring some distance away, such as floods,
mass movements or earthquakes, can affect the functional effectiveness of the facility
as a result of backwater or blocked access and delivery routes. Malfunctions in
surrounding facilities, particularly such facilities as are subject to a special risk of
danger, may damage the facility as a result of an encroaching fire or flying debris
after an explosion. The failure of supply facilities such as energy and water supply
systems or of services from suppliers is also possible as a result of catastrophic events
outside of the facility.

Events occurring within a short time of each other, such as several incidents
occurring around the same time at different locations or a second, delayed explosion
may also entail an exponential effect by preventing rescue or restoration measures or
causing resources to be concentrated in the wrong place, for example (diversionary
measures). Beyond this, additional damage (secondary damage) may result from the
impairment of critical infrastructures, such as supply bottlenecks and shortages linked
to disruptions to the transport system following a power failure. Such secondary
damage is also to be considered in analysing the protection requirements, in order to
enable an adequate assessment of the effects of the complete or localised failure of

critical infrastructures on areas both within and outside of the facility.

1.5.2 Special consideration of terrorism and criminal acts

Previously drawn up danger and hazard analyses and security concepts should
be examined to ascertain whether they also accord due consideration to such dangers
which, according to the danger analysis, may result from interference by unauthorised
persons, even if these dangers have been largely ruled out in the form of
malfunctions, natural risks or accidents. If the hazard analysis has established that a

serious danger may exist for special objects of protection, it is to be examined to what
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extent the facilities may appear particularly «attractive» for terrorist attacks or
criminal acts. To this end, a systematic analysis is to be carried out, focusing in
particular on the following aspects which have already been mentioned in section 1:

— general risk assessment;
— geographic location of the operational area and the facilities;

— importance of the facilities to up- and down-stream production processes

and services;
— symbolic character of the enterprise and/or facilities;
— Interdependencies, i.e. interaction with other infrastructures;

—  type, typology and cooperative relationships of the risk management

structures implemented by the operator;

— structural nature of the cooperation between public facilities and

operators.

Operators will be required to obtain some of the information necessary for
this purpose from the authorities responsible for internal security. The involvement of
these authorities is generally recommendable at this stage. The general security
situation describes dangers such as generally apply to operational areas, where
appropriate with regional differences. An initial indicator of relevant criminality is
provided by police crime statistics and publications by insurance agencies. The
security situation with regard to politically motivated offences is defined by ongoing
appraisals by the authorities on the basis of their operations relating to judicial police
activities and the protection of the constitution. Regional aspects can also be allocated
a stronger focus on the basis of this information.

The scope, severity and nature of previously recorded offences in an

operational area can provide an indication of the level of danger. A period of around
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five years can be reviewed for this purpose. The following information should be
contained in such a review:

— general information on recorded minor offences, such as simple theft;
—  number of previously committed break-ins or serious cases of theft;
— identification of organised criminality in the operational area;

— number of previously perpetrated acts of sabotage, including unresolved

cases involving a substantial suspicion of sabotage;
— number of previous bomb threats or other threatening acts.

— number of previous arson attacks or attacks with explosives, including

suspected cases.

1.5.3 Definition of protection aim

To enable the stipulation and operationalisation of protection objectives and
to establish such objectives as an inherent part of corporate policy, it is
recommendable to define them as part of a security management system. In the past,
management systems have proven an effective instrument for the systematic handling
and examination of corporate processes and procedures, as long as they were able to
ensure a successful synthesis of top-down approaches (hierarchic, centralised),
bottom-up approaches (discursive, decentralised) and an open-minded approach
(innovative, networked). The systematic integration of various security-relevant
processes, including both mutual integration and integration with value creation
strategies, is particularly crucial in the context of corporate security. Many of these
measures are already in use or can be introduced comparatively quickly. If they have
not already done so, operators should appraise the effectiveness of existing measures

and take any necessary action on the basis of their findings.
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The quality and extent of personnel and technical resources for the company’s
internal and/or external security service (e.g. plant security) are of particular
importance in this context, appurtenant requirements are defined. Particular emphasis
is also to be attached to networking and harmonising elements of security
management which are often largely autonomous, such as IT security, installation
protection and personnel security. When the operational area under review belongs to
a larger enterprise (corporate division, subsidiary, majority-owned company, etc.),
the level of threat and danger facing the enterprise as a whole must additionally be
considered. This applies above all with regard to politically motivated crimes. Past
experience shows that this danger generally increases according to the size and
(global) significance of the enterprise as a whole. In this connection it should also be
established whether increased risks apply as a result of certain distribution links. This
could be the case if business links exist with politically instable countries, for
example. As export-oriented operational areas generally supply goods all over the
world, an increased risk applies above all when particularly prominent links exist
with such countries. Key protection objectives to secure facilities and installations
which are assessed as being security-critical can be described as follows:

— the boundaries of operational areas are to be secured by technical and
organisational measures such that unauthorised persons are unable to enter into these
areas without the use of force or malicious deceit and such as to ensure that any

forced entry will be detected within a reasonable time;
— jutsiders should be identifiable;

— the facilities themselves are to be secured such that no unauthorised

interference can be carried out without internal knowledge and/or technical resources;

—  financial resources should be deployed according to lists of priorities
(integrated security management).
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— industrial estates impose special requirements with regard to security
measures on account of the large number of legally and organisationally independent
operators alone. As a rule, the vulnerability of dangerous facilities can only be
minimised through jointly defined protection objectives and measures. Suitable

measures are most expediently selected by means of a systematic security analysis.

1.5.4 Measures to achieve the protection aims

Obijectives should be defined for the protection of facilities and installations
which are assessed as being securitycritical. In view of specific threat situations
(terrorism), it is also necessary to hinder the entry of unauthorised persons into
operational facilities of critical infrastructures which are not directly subject to the
Ordinance on Major Incidents. Effective measures here include monitored fencing,
the organisation of gate checks, patrols, video surveillance, etc. The risk of terrorist
attacks on operational areas/facilities is to be considered with due regard to the
probability of such attacks on the one hand and the potential consequences on the
other. Security measures which have been commonly employed to date continue to
offer substantial protection.

The measures to achieve the security objectives for the internal and external
protection of facilities include the following, for example:

—  particularly sensitive areas should not be built in regions which are
subject to a risk of flooding and earthquakes. If they are already located in such
regions, relocation to non-endangered regions should be considered; as a minimum
precaution, special measures should be undertaken to afford protection from flooding
and earthquakes (e.g. raising of IT facilities and power distribution installations,

cushioning against vibration, diking);
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— all facilities and particularly sensitive parts of facilities should be made
more robust, in order to reduce or avoid consequences of storm tides, flash floods,
earthquakes, of physical forces and of explosions. Adequate reserve resistance
capacities are to be incorporated into the lower storeys (pressure compensation).

Particularly sensitive areas should furthermore be located inside the facilities;

— locating facilities and installations requiring protection such that
accessing them requires a certain distance to be covered and takes a certain time is a
key aspect in preventing terrorist attacks and sabotage. Barriers and obstacles can
hinder or prevent access to sensitive areas (access zones, access controls, plant

security, gates, fencing, patrols, bollards, concrete elements, elevations);

— concealed areas can be monitored with electronic security systems (video
surveillance, motion detectors, noise sensors, thermal imaging cameras, night vision

devices);

—  the importance of gates to security generally extends beyond controlling
access. In this context, the question as to security for the gates themselves arises. If,
for example, the main gate is the sole point for receiving alarm and fault messages
(frequently after the normal service hours of the operating area concerned), it must
not be possible to prevent the relay of these messages to support centres by
interfering with the communication facilities or threatening the security staff at the
gate. This is to be ensured via appropriate protection measures. It is also of central

importance that the gate / security centre be continuously manned;

- anunderstanding of security considerations for the operating area is to be
instilled in the personnel, who are also to be involved in security processes through

team training, seminars, etc.

In most cases, the measures to secure the site as a whole serve to provide
basic protection; they provide an initial barrier to ward off unauthorised persons.
Special individual protection is additionally required for all points of danger.
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«Classical» measures to secure facilities and installations play a major role here.
Securing individual danger areas usually represents the most important preventive
measure, as the iexternali measures which apply to the entire operational area rarely
afford complete and adequate protection.

External protection measures will not affect any risk of wilful action on the
part of employees, for example. Similarly, 100 per cent control of access to the
operational area or installations is practically impossible. On the other hand, there is
scope for substantially more effective controls at individual points of the operational

area.
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2 Mertoabl  mnpoBegeHMsi  OUHeHKH  3(Q(PeKTHBHOCTHM  CHCTEMbI

0e30MacHOCTH TEPPUTOPHATILHO — pacnpeaeeHHOT0 00beKTa

2.1 IlpuHuunbl oOpraHu3anuu ©W  (QYHKIHOHWMPOBAHMS  CHCTEMbI

0€301MaCHOCTH

Opranuzanus 1 (QyHKIHOHUPOBAHUE CHUCTEMBbI O€30MACHOCTH MPEAIPUSTUS
JOJKHBI CTPOUTHCSI HA OCHOBE TaKUX MPUHIIUIIOB, KaK:

— KOMIUJIEKCHOCTb — PYKOBOJICTBO OOBEKTa JOKHO OLIEHWBATH BCE BO3MOXHBIC
yIPO3BI;

— CBOEBPEMEHHOCTh — BCE, 4TO Jenaercs s oOecredeHus Oe30MacHOCTH,
JOJDKHO OBITh HampaBiI€HO B IMEPBYIO Ouepelb Ha NPeayNpexIeHUue
BO3MOXHBIX Yrpo3, a Takke Ha pa3paboTKy 5>(PQEKTHUBHBIX MeEp
IpeIyNpexIeHUs OCATaTeIbCTB Ha MHTEPECHl KOMIIAaHUH;

— HEMpPEepPhIBHOCTD — 3aLTUTHBIC MEPHI TOJDKHBI TPUMEHSITHCSI IOCTOSIHHO;

— B3aKOHHOCTh — cHcTeMa O0€30MacHOCTH JOJDKHA CTPOUThCS Ha OCHOBE
JEHCTBYIOLIErO 3aKOHOJATENbCTBA C MCIIOJNB30BAHUEM BCEX JO3BOJIEHHBIX
METOJI0OB OOHApYKEHHUS U IPECEeUSHUsI PaBOHAPYILICHUH;

— IUIAHOBOCTh — JESATENBHOCTh M0 OCYIIECTBICHHIO O€30MacCHOCTH JIOJIKHA
CTPOUTHCSI Ha OCHOBE CIEIHUAIBHO pPa3paOOTaHHBIX IUIAHOB pPabOTHI BCEX
noJipa3ziesieHui NPeAnpUsTUs U €ro OTACIbHBIX COTPYIHUKOB;

— 11eJ1ec000pPa3HOCTh — HEOOXOAMMO COMOCTABIISATh pa3MeP BOZMOXKHOTO yiiepoa
U 3arpaThl Ha oOecrieyeHue Oe3omacHOCTU (KpuUTepuil «3P(HEKTUBHOCTh —
3aTpaTh»);

— COBEPIIEHCTBOBAaHME — MEPHI U CPEJCTBA 3alIUTHl HEOOXOIUMO H3MEHSTH U
JIOTIOJTHSATh, OTCJICKUBATh TMOSBJICHHE HOBBIX TEXHUYECKUX CPEACTB U
HOPMAaTHUBHO-TEXHUUYECKUX TPEOOBAHUIA;

— ©IWHCTBO W LIEHTPAU3allvs YIpaBICHUS — CHUCTeMa OE30MacHOCTH JOJDKHA

pa6OTaTB CaMOCTOATCIIbBHO IO CAWHBIM, YTBCPXKXIACHHBIM B OpraHU3alunu

36



IPUHLANAM, & PYKOBOAUTEIb KOMIIAHWM JOJDKEH BIIAJETh CUTyallUEHd U
IIPUHUAMATh PELICHUS.

K 3amumniaemMbiM 00beKTaM NPEAIPUATUS OTHOCSTCS:

— (uHaHCOBBIE CpeACTBA, MaTepHANIbHBIE IIEHHOCTH (3/1aHUs, COOPYKECHHUS,
XpaHWJINILA, TEXHUYECKOe 000pyI0BaHNE, TPAHCTIOPT U MUHBIE CPECTBA);

— uH(popMaMOHHBIE pecypcehbl (MH(pOpMalKs C OrPaHUYEHHBIM JIOCTYIIOM,
COCTaBJISIIOLIAs KOMMEpPUYECKYI0 TalHy, WHas KOH(UIEHIMalbHas HWHMOpMaLus,
Ipe0CTaBlIEHHAs B BUJIE JOKYMEHTOB M MAaCCUBOB HE3aBHUCHUMO OT (POPMBI U BHUJA HX
IPEJICTaBICHHUS).

Kaxxmomy o00BEKTYy 3allUThl COOTBETCTBYET HEKOTOpPBIE BHUIBI YIpPO3
Oe3omacHocTH. llenbro yrpo3 sBIIIETCS HAHECEHHE CEPhE3HOTO MAaTepUaIbHOIO
yiiep0a 1 CpbIB Ha JUIMTEIBHOE BpEMSI HOpMaIbHOIO (pyHKIHOHUPOBaHUS. OCHOBHAs
yIpo3a MaTepUaJbHbIM LEHHOCTAM - XHILIECHUE, MOBPEXKICHUE, YHHUUTOXKEHHE. B
OTHOLLIEHUU 3JaHUN U IIOMEILEHUN YTPO3bl IPOSBIAIOTCA B BUAE:

— II0’KapoB, IOJKOI0B, 3aTOIJICHUN;

—  TEXHOJIOTMYECKHUX aBapUM U MOBPEKICHUM;

— TIOBPEXACHUSA BXOAHBIX JIBEPEH, PELIETOK, OrPaXICHUH, JIUYHBIX H

CIIy’KEOHBIX TPAHCIIOPTHBIX CPEJICTB.

2.2 Ouenka 3¢ (peKTUBHOCTH CHCTEMBbI 0€30I1ACHOCTH

Hist onenkn 3(OPEKTUBHOCTH WHTETPUPOBAHHOM CHUCTEMBI 0O€30MacHOCTH
(UCB) cymiecTBYIOT METOJbI, Ha OCHOBE KOTOPBIX MOXKHO CpaBHUBATH
KoHKypupytomue Bapuantel HCB. DOd@dexTuBHOCT, cHucTeMbl 0€30MacHOCTU
XapaKTEPU3yEeT BEPOSTHOCTh BBIMOJHEHUS CHUCTEMOM CBOEl OCHOBHOM LEJIEBON
GyHKIMHA IO OOECHEYEeHMIO 3alIUThl 00BEKTa OT YIpO3, MCTOUYHHKAMHU KOTOPBIX
SBJISFOTCSL  YMBINUJICHHBIE TMPOTUBOMNPABHBIC (HECAHKIIMOHUPOBAHHBIE) JIEHCTBHUS

buszndeckux Ul (Hapymmrenei).
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Jisa  pemieHuss NOAOOHBIX 3a1ad  HEOOXOAMMO YYMTHIBATH IPHUHIIMIIBI
IrpaMOTHOTO U 3((EKTUBHOTO UCIOJIB30BaHUs JCHEKHBIX cpencTB. s pa3paboTku
CHCTEMBI 0€30MacHOCTH BBIOPAHHOTO 00BEKTa HEOOXOAMMO OCHOBOIIOJIATaThCS Ha
CIIEYIOIINX MPUHIUIAX:

—  HEO0OXOJIMMOCTH MPUMEHIEMBIX MEp;

—  NPaBOBOM OCHOBE;

—  OpraHu30BaHHOW CITYKOE OXpaHbI;

—  ONTHUMAJIBbHOM KOJMYECTBE MPHUMEHSIEMBIX TEXHUYECKUX CPEACTB
3aIUTHI.

CymiecTBytonye MOJEIN BO3MOXXHO KJIAcCU(UIUPOBATh HE TOJBKO IIO
YPOBHIO CIIOKHOCTH WX TOCTPOCHHSA, HO M K (PYHKIHMOHAIBHBIM, CTPYKTYPHBIM
coctaBistonM. Jlanee mpuBeneHbl OCHOBHBIE COCTABJISIONINE TMOKAa3aTed CBOWCTB
CUCTEM:

—  oOImmecucTeMHbIC CBOIICTBa (YnmpaBisieMoCTb, JTMHAMHYHOCTb,
Ha0II0JTaeMOCTb, IIEJIOCTHOCTh, YCTOMYUBOCTD, U T.11.);

—  CTPYKTYPHBIH COCTaB CHUCTEMBI (CIOKHOCTb, OpPraHU3AlMsl, CBS3HOCTD,
MacCIITaOHOCTh, IPOCTPAHCTBEHHOE paclpeesieHue, IEHTPAIM30BaHHOCTD U T.11);

—  (pyHKIMOHAJIbHBIE CBOMCTBA CUCTEMBI (MOOUIIBHOCTh, PECYPCOEMKOCTb,
POU3BOAUTENBHOCTD, aKTUBHOCTb, PE3yJIbTaTUBHOCTb, OIEepaTUBHOCTD,
ObIcTpoIelicTBHE, pabOTOCTIOCOOHOCTH, SKOHOMUYHOCTD U T.J.).

[Tpu naHHOM aHa/M3€e MOKa3aTellM KaueCTBAa MOKHO OTHECTH K 00yiacTu o01ie
CTPYKTYPHBIX CBOMCTB cucteM. CBOHCTBa ke, KOTOPbIE XapaKTEepPHU3YIOT MpOIlecc
(GYHKIIMOHUPOBAHUS CHCTEMbI, MOKHO Ha3BaTh ONEPAIMOHHBIMU CBONCTBAMH, Tak
KaK UCKYCCTBEHHO CO3/IaHHBIE CUCTEMbI IPUMEHSIFOTCS J1JIs1 UCTIOJTHEHHS] KOHKPETHBIX
ornepanuii. B o0meM ciaydae OlLEeHKa ONEpallMOHHBIX CBOMCTB MPOBOAMUTCS Kak
OILIEHKA JIBYX aCIEKTOB:

—  pe3ynbTara onepauuu;

—  o0ecrieuyeHne MOJyYCHHBIX PE3yIbTATOB (AJITOPUTMOB).
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KauecTBeHHass XxapakTepucTUKa pe3ylibTaTa OMNEpallMd U aJITOPUTM,
o0ecrieueHus MOTyYeHHBIX PE3yJIbTaTOB, PACCUUTHIBAIOTCS TI0 MOKA3aTEIsIM KaueCcTBa
omepanuy, K  KOTOPBIM  OTHOCSAT  PECYPCOEMKOCTh,  OINEPATUBHOCTh U
pEe3yJAbTaTUBHOCTh.  Pe3yJIbTaTUBHOCTh ~ METOAMKUA  NPOBEACHUA  OMEpaluu
XapaKTepU3YIOTCA TMOJy4eHHBIM 3 dekToM, paau KOToporo (yHKIMOHUPYET
cucrema. PecypcoeMKOCTh OILIEHMBAETCs pecypcaMy BCEX THUIIOB (YEIOBEUYECKHUMH,
MaTepUATbHO-TEXHUYECKUMH, (UHAHCOBBIMU, HWHOOPMAIMOHHBIMA H  T.1I.),
NpUMEHSIEMbIMU Il oOecrmedeHus  1meneBoro  dddexkra.  OnepaTUBHOCTH
OMPENICNIACTCS PACUETOM 3aTPAuCHHOTO BPEMEHHU, HEOOXOIMMOTrO JJIsi JTOCTHUKEHUS
MMOCTABJICHHOW LIEJIH.

OneHka BBINOJHEHUS ONEpPalMy YYUTHIBAET, UTO ONEpalrs IPOBOAUTCS IS
JIOCTHXKEHUS TIOCTABJIECHHOW 1enu — ucxoga onepamuu. [log mcxomom omnepanuu
MOHUMAETCSl COCTOSIHUE CHCTEMbI M BHEIIHEW Cpelibl, 00pa3yromascs Ha MEepHoJ] ee
3aBepuieHus. J[Ji1 KaueCTBEHHOM M KOJIMYECTBEHHOMN OLIEHKHU BBIMIOJHEHHS ONEpaluu
BBOJIUTCSl TMOHSTHE TMoKa3arens ucxona omneparuu (IIMO), cocrapnstomue yactu
KOTOpOro 00pa3yloT TMOKa3aTelu €ro OTIEIbHBIX CBOMCTB, OTpaKarolue
OnepaTuBHOCTh, PECYPCOEMKOCTD M PE€3yJIbTaATUBHOCTH ONIEPALIH.

MeTon OIEeHKH BBITIOJHEHHS] aJirOpuTMa (DYHKIIMOHUPOBAHUS CHUCTEMBI I10
CBOCH CyTH SIBJISIETCS OJHOM W3 BEIYIIMX METOJIOB MpU OIlEHKE 3(PPEKTUBHOCTH.
OCHOBOM  Takoro  yTBEpXKACHUS  SBISAECTCS ~ TEOPETUYECKUM  IOCTYJAT,
MOATBEPAKACHHBI HA TMPAKTHKE: CYUIECTBOBAHUE MPABWIBHOIO «AJITOPUTMAY
AKCIUTyaTallM CUCTEMbl OE€30MAaCHOCTH YBEIMYMBAECT YBEPEHHOCTh B IMOJTYYECHUU
HEOOXOJIMMBIX pe3yJbTaToB. JlaHHBIMI METOJ OIEHKH OCOOCHHO Ba)XeH s
OpPraHU3allMOHHO-TEXHUYECKHX CHCTEM, a TAKKE CHUCTEM, B KOTOPBIX pPE3YJIbTaThI
orepaiuu 0003HaA4Yar0TCs B PEXKUME PEaTbHOTO BPEMEHH.

B o6miem pesynbTaTe omepaTuBHOCTh, PECYPCOEMKOCTh M PE3yJIbTaTUBHOCTh
MTOPOXKIAIOT CBOMCTBO — 3((HEKTUBHOCTH Iporiecca. /J[aHHOe CBOHCTBO MPOSBISACTCS

npy GYHKIMOHUPOBAHUM CUCTEMBbI O€30MAaCHOCTH M 3aBUCHUT KaK OT CBOMCTB CaMoOM
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CUCTEMBI U OT CBOWCTB BHEIIHEW cpenbl. J[ns O0onpIMHCTBA oreparuii mporeaypa
oLieHKH () (PEeKTUBHOCTHU PEUICHUI HOCUT XapaKTep MPOTHO3UPOBAHUS.

Bo16op kputepusi 3pPeKTUBHOCTH — IIEHTPAJIbHBIN, CaMblii OTBETCTBEHHBIN
MOMEHT HcCCIeAOBaHUs cucTteMbl. (Cunraercd, YTO TOpa3lo Jydlle HaWlTu
HEONTUMAJIbHOE PEIICHHE BHIOPAHHOMY KPUTEPHUIO, YeM HAOO0OpOT — ONTUMAJIbHOE
pelieHre Mpu HENmpaBWIbHO BbIOpaHHOM KpuTepuu. [lpoiiecc BbiOOpa KpuTepus
3¢ (HEeKTUBHOCTH, KaK U MPOLIECC ONMPEACIICHUS LIEJH, SIBISICTCS B 3HAYUTEIILHON Mepe
CyOBEKTUBHBIM, TBOPUYECKHM, TpEOYIOIIMM B KaXIOM OTAEIbHOM Cllydae
WHIUBUIYAIBHOTO ToAXoAa. HawnOosplel CHOXHOCTBIO — OTIMYAETCs  BBIOOD
KpuTepus 3QQPEeKTUBHOCTH PEIICHUN B ONEpalUsX, pPEeaJTu3yeMbIX UEPAPXUUECKUMU
CUCTEMAaMH.

B 3aBuCHMOCTH OT THIIa CHCTEM M BHEIIHHMX BO3ACHCTBUU ONEPALMU MOTYT
ObITh  JI€TEPMUHUPOBAHHBIMH, BEPOSTHOCTHBIMM WJIM HEOIpelIeJIeHHbIMU. B
COOTBETCTBUM C OTUM BBIJCIAIOT TPU TPYHObl IIOKa3aTeled W KPUTEPUEB
3¢ (HEeKTUBHOCTH (QYHKIHMOHUPOBAHUS CUCTEM:

— B yclnoBusX ompeaeneHHoctd, ecau IO orpaxaror oauH CTpOro
ONPEIEIICHHBIA UCXO0 IETEPMUHUPOBAHHOMN OllEpalvu;

— B ycuoBusx pucka, ecau [IMO sABISIOTCS OUCKPETHBIMH — WIIU
HEIPEPBIBHBIMU CIyYallHBIMU BEJIMYMHAMU C U3BECTHBIMU 3aKOHAMU PaCIpeleIeHUs
B BEPOSITHOCTHOM ONEpaLIlH;

— B ycnoBusAX HeompeaeneHHocTH, ecnu [IMO sBistorest cityyallHBIMA
BEJINYMHAMM, 3aKOHBI PACIIPEAEIEHUS KOTOPBIX HEU3BECTHBI.

OcHoBHOIT TIpoOneMoil oreHKH A((HEKTUBHOCTH BEPOSTHOCTHBIX OIeparuit
SBJIIETCSI HESICHOCTh Crioco0a OmpeesieHHs] TpeOyeMbIX BEpOSTHOCTE. DTO CBA3aHO
C OTCYTCTBHMEM JIOCTATOYHOM CTATUCTUKU. M3BECTHO 4YTO NpPUMEHEHHE METOAOB
KJIACCUYECKOM TEOPUU BEPOSTHOCTEN IOMYCTHUMO IIPU IOBTOPSEMOCTH OIBITOB H
OJIMHAKOBOCTU YCIJIOBUM. DTH TPEOOBAHMS B CIIOKHBIX CHUCTEMAaX BBINOJIHSIOTCS HE
Bceraa. Haubounpime TpyJHOCTH BO3SHUKAIOT MPHU OLIEHKE 3(PGHEKTUBHOCTH CUCTEM B

YCIIOBUSIX HeomnpeaeneHHoCTU. [ pemenus 3Tol 3a7auu pa3padoTaHO HECKOJIBKO
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noxo0B. [lopsiaok oneHkr 3¢ (HEeKTUBHOCTH CUCTEM B HEOIPEAEIEHHBIX ONEpaIisIxX
COCTaBJISIET OJIMH U3 Pa3/IeJIOB TEOPUH NPUHATHUS perieHnid. Beibop mokasareneit ams
KOHKPETHOM CHCTEMBbl CBSI3aH C  aHAJIW30M  OOJIBIIOTO  0o0bemMa  IJIOXO
CTPYKTYpUPOBAaHHOM  uH(pOpManmuu, W TMOITOMY B CHCTEMHOM  aHau3e
chopMyaupoBaHbl TpeOOBaHUS, CIEAOBAHME KOTOPHIM TIO3BOJIIET OOOCHOBATH
MPUMEHUMOCTh MOKa3aTejlel B NaHHOM 3ajade oneHku. OO0mumMu TpeOoBaHUSIMU K
ITOKA3aTeIsIM UCX0/a OTIEPALUU SBIISIIOTCS:

—  cootBerctBue [1MO nenu onepaunu;

—  TOJHOTA;

—  HA3MEpPUMOCTb;

—  SICHOCTb (pU3MYECKOI'O CMBICIIA;

—  HEU30BITOYHOCTE;

—  YyBCTBUTEJIBHOCTb.

Cucrema cumutaercsi dS(PGEKTUBHOM, €CIM  BBIIOJHIIOTCS  CIEIYIONTUE
TpeOOBaHMUS:

— B 33J@HHBIX YCJOBHSX JKCIULyaTallUW MOJIHOCTBIO U B YCTaHOBJICHHBIE
CPOKH BBITIOJHSET CTOAIIME TIepe1 Hel 3a1aun (TexHuueckast 3ppeKTUBHOCTD);

—  3aTpaThl Ha CO3JaHUE M OIKCIUIyaTalHI0 CHCTEMBI HE IPEBBIIIAIOT
MOJIOKUTENIBHOTO (P (eKTa OT €€ UCI0JIb30BaHUS (IKOHOMUYECKast 3 PEKTUBHOCTB ).

BeposTHOCTHBIE METOIBI BKIIFOYAKOT TaKUE IapamMeTpbl Kak BEPOSATHOCTHU
peanu3anuy  yrpo3; OOHapyKeHUsi yrpo3; JIOKHBIX TPEBOI;  IPECEUCHHUs
HECAaHKIIMOHUPOBAHHBIX JEUCTBUN W Jp. YKa3aHHbIE MapaMeTpbl MOTYT OBITh
ITOJIy4YE€HbI HA OCHOBE CTaTUCTUYECKUX JAHHBIX U SKCIIEPTHBIX OLICHOK.

JIONIOJIHUTENBHYIO CJIOKHOCTh YKAa3aHHBIX METOJOB CO3JAaeT TO, 4YTO
IIPAKTUYECKHA OTCYTCTBYET CTATUCTUUYECKUN MaTepuall 10 BEPOSTHOCTIM pean3aluu
yIpo3,  BEPOSITHOCTHBIM  XapakTEpUCTHKaM  OOOpYyJIOBaHUA  OOECHeHEeHHMs
0e30MacHOCTH, @  JKCIEPTHbIE  OLEHKHM  NPEACTaBIAIOTCS  JOCTAaTOYHO
cyOBbeKTUBHBIMH. KOMOMHMpPOBAHHBIE METO/IbI, YUUTHIBAIONINE KaK YKOHOMUUYECKHE,

TaK W BCPOATHOCTHBLIC XapPAKTCPUCTHUKH, IMO3BOJIAIOT OIIPCACIUTD MaKCHUMaJIbHBIN
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OTHOCUTEJIBHBIA TPENOTBPAICHHBIA YyIIEepO OT peanm3aliid BCEX yrpo3 C y4eTOM
CIIy9aitHOTO XapakTepa uX mosBieHus. HaaekHOCTh CHCTEMBI MOYKHO PACCUUTATH 10
dbopmynam, KOTOpbIE TMO3BOJIAIOT ONpeneNuTh 3PPEKTUBHOCTh TEX WM HWHBIX
METOJIOB 3aJCPKKHM HAPYIIUTEIS. Y Ka3aHHbIE KPUTEPUH MOTYT OBITh TPUMEHEHBI KaK
K chcTeMe 0e30MacHOCTH B IIEJIOM, TaK M K OTJEIbHBIM IMOJCUCTEMAM, MOCKOJbKY
cUCTEMy 0€30MaCHOCTH, KaK CJIOXKHYI0 HMEpapXHUeCKyl CHUCTEMY, MOXKHO
JIeKoMIo3upoBaTh. OAHAKO, €CTECTBEHHO, OKOHYATEJIbHBIM U 00Jiee MOIHBIN BBIBOJL
MOXHO CJeJlaTh TOJIbKO Ha OCHOBE aHaiu3a 3(PGEeKTUBHOCTH (DYHKIIMOHUPOBAHUS
BCEX IMOJICUCTEM HE MO OTAEIBHOCTH, @ BO B3AaUMO/ICHICTBUH.

KomriuiekcHbll MOAX0 K pa3pabOTKe CUCTEMBI O€30MaCHOCTH MOIPa3yMEBAET
TaK)K€ U KOMIUICKCHBIM MOJXOJ K OIEHKE Ha CO3/IaHWE W IKCILTyaTallid CHUCTEMbI
(aHanu3 oO0BEKTa, MPOCKTUPOBAHME, MOCTaBKa OOOPYJOBaHUS, MOHTAX, ITYCKO-
Hajajaka, oOydeHHe IMepcoHalia, OOCTY>KHMBAHHE, PACIIMPEHUE, MOJCPHU3AIIMS).
OueBugHO, 4YTO B OOIIEM CiIy4ae JOJDKHBI YYUTBHIBATHCS PA3JIUYHBIC CTOPOHBI
s dextrBHOCTH. Bce Mepomnpusitus mno oOecrneueHut0 Oe30MacHOCTH MOXKHO
pa3eIUTh HA 5 KaTErOpHM:

—  TIPOTHO3UPOBAHKE BO3MOXKHBIX YIPO3;

—  OpraHu3anus IESITeIHHOCTH IO TPEIyNpPEKICHUI0O BO3MOXKHBIX YIpo3
(MpeBEeHTUBHBIE MEPHI);

—  BBISBJICHWE, aHAM3 W OIEHKAa BO3HHUKIIUX pEAIbHBIX  YIpo3
0e30macHOCTH;

—  TPHUHATHE PEIICHUA M OpraHU3alus ACATEIBPHOCTH 10 pearupOBaHUIO Ha
BO3ZHUKIIINE YIPO3bl U UX JTUKBUAAITHS;

—  TOCTOSIHHOE COBEPIIICHCTBOBAHME CUCTEMBbI OOecredeHus 0€30MacHOCTH
TIPEATPHUSITHSI.

[To BceM BBISIBICHHBIM yrpo3aM CIEAYET OIICHUTh BO3MOXKHBIC MOTEPU OT
peanuzanuy  Kaxaou yrposbl. JJig TOCTpoeHHs CHUCTeMBbl O€30MacHOCTH Ha
MPEANPUATAA HEOOXOIUMO JIUII Hadaja ONpeeinTh, Kakue QyHKIIUA OyayT Ha Hee

BO3JIOXKCHBI, 4TO 6yz[eT ABJTBCA IIOTCHLIHAJIBHO OIIAaCHBIM 06T>GKTOM, U IIPOBCCTH
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dHaJIn3 CTCIICHHM HNX 3alllUIIICHHOCTH. 3arem CJIeaAyCT pacCuuTarb CUJibl U CPCIACTBA,
KOTOPbIC HGO6XOI[I/IMLI JJIA oOecrieyeHUsT 0€30MacHOCTH: KOJIHMYECTBO JIOOCKHX,

MAaTCPUAIIBHO-TCXHUYCCKUX PCCYPCOB U ONITUMAJIBHBIC 3aTPAThl HA UX COACPIKAHUC.

2.3 MeToabl OLIEHKH PUCKOB

CyliecTBylOT MHOXECTBO METOJIOB OIICHKM BO3MOXKHBIX pPHCKOB B
OTHOIIICHHH O0BeKTa 0e30macHOCTU. METOMKH, MCIOJIb3yeMble B JJAHHOM cllydae,
MOT'YT OBITh CMEIIAHHBIMH, KAUECTBEHHBIMH, KOJTUYECTBEHHBIMU. CTENEHb U3YUYEHUS
M XApAKTEPHUCTUKA aHaJIu3a 3aBUCUT OT JOCTYIIHOCTHM MPOBEPEHHBIX MAHHBIX U
HEO0OXOIMMOCTH MPUHATHE PEIICHU opraHu3aiueid. HekoTopbele METOABI U CTEIICHb
MIyOMHBI aHaJIM3a MOTYT OBITh YCTaHOBJEHBI B COOTBETCTBUM C 00s3aTEIbHBIMHU
npaBwiaMd. [Ipr Ka4eCTBEHHON OLIEHKE OIPEACISIOTCS TMOCJIEACTBHUS, BEPOSITHOCTD
M YpPOBEHb pHCKa M0 MIKaJEe «HU3KUW», «CPEIHUN» U «BBICOKUI». OIEeHKa
BEPOSTHOCTA TIOCJEACTBUH  MOXET OBbITh OO0BbEAMHEHA B  CPABHUTEIBHYIO
XapaKTEPUCTUKY YPOBHS PUCKA, B JAHHOM CJIy4ae MPOBOJUTCA OLIEHKA B CPABHEHUU
C KA4eCTBEHHBIMM KPUTEPUAMHU. B CMEMIaHHBIX METOJax HCHOJB3YIOT YHCIOBYIO
IIKaJly OLIEHKHU IOCJIEACTBUNA, BEPOSTHOCTA W HUX COYETAHUA JUJIA ONPEACICHUSA
YPOBHSI pucka MO cooTBeTcTBYytomiel ¢gopmyine. lllkansr MoryT ObITH TUHEHHBIMH,
JOTapu(PMUYECKUMU WJIM MOTYT OBITh TOCTPOEHBI MO JPYTUM MPUHLMIIAM.
Hcnonb3yembie  (GOpPMYJIBI  COOTBETCTBEHHO MOTYT OBITh pa3iuuHbIMH. [Ipm
KOJIMUECTBEHHOM AaHAJIU3€ OIECHHUBAIOT MPAKTUYECKYIO 3HAYMMOCTH U CTOMMOCTH
MOCIECTBUA, KX BEPOSITHOCTM M TMOJY4YalOT 3HAYEHHWE YPOBHS pPHUCKA B
OTIPENICIICHHBIX €IMHMIIAX, YCTAHOBJICHHBIX TPH pa3padOTKe 00JaCTH MPUMEHEHHUS
MeHeKMeHTa pucka. [IoMHBIA KOJWYECTBEHHBIN aHadu3 HE BCErJa MOXKET ObITh
BO3MOXKEH WJIM KeJaTesieH M3-3a HEeIOCTAaTOYHOM mH(popManuu 00 aHaTU3UPyeMOn
CUCTEME, BHJAX [ICATEIBHOCTH OpraHW3alMy, HEIOCTATKa JaHHBIX, BIIWSHUSI
YeJioBe4YecKoro ¢aktopa U T. I. WK MOTOMY, YTO TaKOW aHaIu3 HE TpeOyeTrcs, WIn

TpyZAO3aTpaThl HA KOJMYECTBEHHBIN aHanu3 ciauiikoMm Benwku|[l1l]. B manHoil riase
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ObLT 0TOOpaHbl HanOosiee 2P GEKTUBHBIE U TIPOCTHIE B METOAAX aHAIN3a, METOIUKH
OLICHKH PHCKa.

AHaJu3 epeBa coObITHIl. AHANU3 JepeBa COOBITUH SIBISETCS rpaduyecKuM
METOJOM NPEACTABICHHUS B3aMMOMCKIIIOUYAIOIINX MOCIEA0BATEIbHOCTEN COOBITHIA,
CIENYIOUMX 32 TMOSBIICHUEM HMCXOAHOTO  COOBITHS, B  COOTBETCTBUU C
GyHKUMOHUPOBAaHUEM M HE (YHKIIMOHHPOBAHUEM CHCTEM, pa3pabOTaHHBIX IS
CMSITYEHHUSI TIOCIEACTBHM OMacHOro coObITus. MeTon aHanmusa JepeBa COOBITHH
MOXET OBbITh TMPUMEHEH [Jisi KAueCTBEHHOM W/WIM KOJIMYECTBEHHOW OIEHKH.
[TocnenoBaTenbHOCTh COOBITHI JIETKO NPEICTaBUTh B BHJE JI€pEBAa COOBITHHA H
MO3TOMY C IOMONIBIO JAHHOTO METOJa JIETKO YCTAaHOBUTh YXYJIIAIOLIUE WIH
CMSTYAIOLIUE IOCJIEACTBUS COOBITUS, NMPUHUMAasi BO BHUMAaHHUE JOMOJHUTEIbHbBIC
CUCTEMBI, (PYHKIIMHU WA Oapbepsl.

Meton ananmuza jaepeBa COOBITHM MOXKET OBITb HCIIOJIB30BAH JIs
MOJIEJIMPOBAHUS, BBIUMCICHHS U PAaH)KUPOBAHUS (C TOUKHU 3PEHUS PUCKA) Pa3IMUHbIX
CLIEHApHEB MHLU/IEHTA MOCJ€ BOZHUKHOBEHUSI HAYaJIbHOrO coObITHSA. MeTos aHanu3a
JiepeBa COOBITMII MOXET OBbITh MPUMEHEH Ha BCEX CTaUsAX JKU3HEHHOTO IMKJa
OPOAYKUMHA WM Tpouecca. JlaHHbII MeTox MOXET ObITh HCIONb30BaH Ha
KAUECTBEHHOM YypPOBHE IIPM MO3IOBOM UITYpME, OIIPEACIICHUH CLEHAPUEB U
NOCJIE€0BATEIbHOCTEN COOBITUI, KOTOpPbIE MOTYT BO3HHKHYTH IIOCJIE€ HAyaJlbHOIO
COOBITHS, M TPHU OINpPEACIICHUHM BO3JCUCTBUS Ha pe3yibTaT PA3JIMYHBIX BHUOB
00paboTKu pHcka, OapbepoB WU CPEICTB YIPaBIEHUS, NpPEIHA3HAYCHHBIX JIs
CHU)KEHUS HEXKEJIaTeIbHbIX MOCIEICTBHM.

IIpeaBapureinbHblii  aHaJU3 omacHocred. I[lpenBapurenbHbI  aHAIU3
omacHocted (ITAQO) sBnsieTcss MPOCTBHIM WHIAYKTUBHBIM METOJOM aHallu3a, b
KOTOPOTO COCTOUT B HJICHTU(UKAIIUU OMACHOCTEH, OMACHbIX CUTyalluid U COOBITHH,
KOTOpbIE MOTYT HapylIUTh pabOTy WM HAaHECTH Bpel JAaHHOMY BHUJY JESTEIbHOCTH,
obopynoBanuio win cucreme. [IAO OOBIYHO BBIMOJNHAIOT HAa PAHHUX CTaAUAX
pa3paboTKu MPOEKTa B YCIOBUSAX HEJAOCTAaTKa MH(MOPMAIMU O JIETalsX MPOEKTa WU

pabouux mporeccoB. [TAO yacTo mpeamecTByeT NaabHEHITUM HUCCIEAOBAHUSIM UK
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HampaBlieH Ha mModydeHue wuHpopMmanuu [Uisi  pa3paboTku TpeOoBaHUM K
IIPOEKTUpYEMOM cucrteme. lIpeaBapuTenbHbI aHaIW3 OMACHOCTEN TAKXKE MOXKET
ObITh TMOJIE3€H IMpPU aHaJM3€ CYLIECTBYIOLIUMX CHUCTEM, HAIPABIECHHOM Ha
paHXMPOBAHKUE OMACHOCTEH M pUCKA JJIA MOCIEAYIOIIEr0 aHalu3a pucka. BxoaHeie
JTaHHbIE BKJIIOYAIOT B CEOsL:

—  uH(popmanuio 00 OLEHUBAEMOW CUCTEME;

—  JIOCTYNHBIE U OTHOCAIIMECS K JIETy JETAIH MPOEKTa CUCTEMBI.

[Ipouiecc BBINOJIHEHHST METO/AA 3aKJIOYAETCS B IOCTPOCHHUHM NEpEeyYeHs
OMacCHOCTEW, OOUIMX OMNACHBIX CUTyallU W pHUCKa (QOPMUPYIOT Ha OCHOBE
cieayroieit nuHopMaluu:

— JaHHbIe OO0 HCHOJB3YEMBIX M H3rOTaBIMBAEMbIX MaTepuanax, HX
XUMHUYECKON WIJIM NHON aKTUBHOCTH;

—  TEpeyYeHb UCIOIB3YEMOT0 000PYAOBaAHUS;

—  cBejeHus o pabouelt cpeje;

—  CcXema pacloyIokeHus: 000pyJ0BaHUS;

- CBCACHUA O BSaHMOIICfICTBPIH KOMIIOHCHTOB CUCTCMbBI U T. 1.
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2.4 Meroauka omucanuga TPO um aHaau3 HeoOX0aMMOCTH B 3alIUTe

00BbEeKTAa

Bnauane HeoO0X0AMMO MpPOAHATM3UPOBATH MECTOHAXOXKICHHE OOBEKTa
KpUTHYECKOH HHPpacTpyKTyphbl. [Ipu mpoBeaeHMH ommcaHus (KATETOPUPOBAHWS)
00BEKTa HEOOXOAMMO PACCMOTPETh CIIEAYIONIUE UCXOIHbIC TaHHBIC:

—  CBEIEHHUS O pa3MEIIEHUU 00BEKTa, penbede OKpyKarolled MECTHOCTH,
MPUPOTHO-KIIMMATHYECKUX  YCJIOBHUSX, YIOAJICHHOCTH O0BEKTa OT  JPYrUX
MOTEHIIMATHHO OMACHBIX OOBEKTOB, HACEIEHHBIX ITyHKTOB, TyCTOHACEICHHBIX
paliOHOB MECTHOCTH, JKHWJIBIX M aIMHUHUCTPATHBHBIX 37aHU, MECT MacCOBOTO
CKOIUICHHS JIIOJIeH, aBTOMOOMIIBHBIX MarucTpaliei, »*KeIe3HOJAOPOKHBIX MyTel WIn
CTaHITUH, a3POJPOMOB M a3POTIOPTOB, MOPCKHUX MJIM PEYHBIX TTOPTOB U T.1.;

—  CBEICHUS O pa3MENCHUH H CHeru(UKEe IMOTEHIIHAIBLHO OMACHBIX
MPOU3BOJICTB OOBEKTA, MECTaX MCIOJb30BaHUS M XPAaHEHHUS OMACHBIX BEIECTB U
matepuanoB (OBM), o6bemax ux 3amacos;

—  BO3MOXHBIC YCIIOBUS BO3HHKHOBEHUS M Pa3BUTHS UYPE3BBIYANHBIX
CUTYaIllii, B TOM YHCJI€ BHIOPOCOB B OKPY>KAIOIIYIO CPEY BPEIHBIX BEIECTB;

—  Kareropuu, TPUCBOCHHBIE OOBEKTY IO TpakIaHCKOW 00OpoHe,
XUMHUYECKOHN OMMACHOCTH, PEKUMY CEKPETHOCTH;

—  KaTeropuu, TMPUCBOCHHBIE 3JaHUSIM U COOPYKEHHUSIM OOBEKTa IO
B3PBIBOIOKAPOOIACHOCTH;

—  XapaKTepUCTUKH CHCTEM KOHTPOJIsI O€30MacHOCTH TPOMBIIUICHHOTO
MPOU3BOJCTBA, CBEAEHUS 00 00beMax © COJICpPKAaHWUM OpPTraHU3AIMOHHBIX,
TEXHUYECKUX M UHBIX MEPONIPUATHI 1O MPEAYIPEKICHUIO YPE3BbIUANHBIX CUTYAIUH;

—  CBEICHUSA O COCTOSSHHHM CHCTEMbI (U3MUYECKOW 3aIllUThl U OXPaHbI
00BEKTa, MMEBIIMX MECTa CIydasX €€ HapyIICHHUsS, MOMBITKAX MPOHUKHOBEHHUS Ha
O00BEKT TIOCTOPOHHUX JIUIl, HECAHKIIMOHUPOBAHHBIX JCUCTBUSIX, HAMPABJICHHBIX Ha
MOBPESKJICHUE WJIM pPa3pylIeHWe 3JEMEHTOB IPOU3BOJICTBEHHO-TEXHOJIOTHYECKOTO

nporiecca.
46



Taxxe HEOOXOAMMO MPOTHOZUPOBAHUE PHUCKOB, UCXOANIUX OT CTUXHIHHBIX
SIBJICHUI, YEJIOBEUECKHX MPOCUETOB WM TEXHUYECKUX COOEB, a TAKXKE OT TEppOpU3Ma
WIA TPECTYyMHBIX JACsSHWA. J[Is MpOTHO3UPOBAaHUS PHUCKOB, HCXOIANINX OT
CTUXMUHBIX SIBIICHUH, MOXXHO HCTPEOOBATh WMMEIONIUECS Y COOTBETCTBYIOIIHUX
OpPraHoB IUIaHBI (KapThl 30H 3aTOIUICHWH, KapThl CEHCMUYECKOTO PAOHUpPOBAHUS,
CXEMBI TEPPUTOPHAILHOTO IJIAHUPOBAHUS, KapThl BEPOSTHBIX 30H pUCKa). B 1emsax
OTIPEICICHHS] YyTPO3, HCXOAAIMMX OT YEIOBEYECKUX IMPOCUETOB WM TEXHUYECKHUX
cO60eB HEOOXOAMMO TPOBEPHUTH COOIIOJCHHE COOTBETCTBYIOIIMX NPEIMUCAHUA U
TEXHUYECKUX MPaBWI (HaIpuMep, Mo MPOTHBOMOXKApHOU 3ammuTe, [locTaHOBICHHE O
MOpSIIKE OOpaIlleHHsT C OIMACHBIMH BEIIECTBAMHU, 10 OXpaHEe TPpyJaa, IPOBEICHHE
oOy4deHus 6€30MacHBIM METOIaM U prueMaM paboThI).

C yderoM yrpo3, TPOTHO3UPOBAHHE PHCKOB HCXOIAIIMX OT TEPpOpHU3MAa,
UHQPACTPYKTYpHBIE OpraHU3allMd MOTYT TIPU COTPYAHUYECTBE C OpraHami,
KypUPYIOIIMMU  BONPOCHI ~ BHYTpPEHHEH  0€30MacHOCTH,  CHUCTEMaTUYECKU
KOHTPOJIMPOBATh KPUTHYECCKUE 30HBI TPEANPUITHS ¥ YCTAHOBKH C IIEJIBIO
BBISICHEHHUS, MOTYT JIU OHU B MIPUHITUIIE MIPEACTABISTH COOON MPUOPUTETHYIO 11€JTb, U
CYIIECTBYET JIM B PE3ybTaTe BO3MOXKHOCTh COOEB B IKCIUTyaTallMd COOPYKEHUS
aM00 €ro TMOJHOTO WM YAaCTHUYHOTO pa3pylleHUs (aHAIW3 YSI3BUMOCTH) TIPH
COTPYIHUYECTBE C OpraHaMu, KypUPYIOIIUMH BOMPOCHI IPEIOTBPAIICHHS OTTAaCHOCTH
3a TmpeaeramMu TPEANPHUATHS, BBIACHHTHh, KaKW€ KOHKPETHBIC ITOCICACTBUS HAJI0
OKHJIaTh B pe3yJjbTaTe COOEB B DKCILIyaTallMd COOPYKEHHS JIMOO €ro MoJHOTO WA
YAaCTUYHOTO Pa3pyIICHUs, © MOTYT JIU OTH TIOCJIEICTBHS TPHBECTH K CEPHE3HOM
OMacHOCTH (QHAJIM3 OMACHOCTH) OMNPEACIUTh PACXOXKIACHUS U  COBIAJCHUS,
CYIIECTBYIOIIE MEXKIYy COOTBETCTBYIOIIMMU TPEOOBAHUSAMHU TIO 3alUTe OT
HECAaHKIIMOHUPOBAHHBIX JCHCTBUH CO CTOPOHBI MOCTOPOHHUX JIMII, TIO 3aIIUTE OT
CTUXMUHBIX SBJICHUH, a TakKe IO 3alUTe OT YEJOBEYECKUX TMPOCUYETOB WU
TEXHUYECKUX COOEB.

AHamu3 ysA3BUMOCTH W aHAJM3 OIACHOCTH SIBJISIIOTCS PaBHO3HAYHBIMHU

QJICMCHTAMH aHaJIn3a HOTpe6HOCTI/I B 3aIIUTC. HOCHGI{OB&TGHBHOCTB OCYHICCTBJICHHUA
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ATUX IIArOB CJIEAYET OINpPENeNATh Uil KaXIOro OTAENBHOro ciydas. B pamkax
HacTosamel KoHmenmuu mpesaraercs CcHavaida TMpPOBECTH  OOMIMM  aHAMU3
YSI3BUMOCTH, a IIOTOM IIyTE€M IIPOBEICHHUS aHAJIM3a OIACHOCTU BBISIBUTH KOHKPETHBIC
MOCTEACTBUS TSl IPEANPUITHS, BHITEKAIOIIUE U3 CYIIECTBYIOIINX yrpo3, YTOOBI Ha
ATON OCHOBE COIJIACOBATh M ONPEAEIUTh HEOOXOUMBINA YPOBEHb 3aIIUTHI.

@akT NpOBEACHUS aHAIU3a U CIEAYIOIIHME U3 HEro Mepbl JOJDKHBI IOIYy4YaTh
JNOKYMEHTAIbHOE MOATBEpkAeHHE. Ho 3Ta IoKyMeHTauus OCOOCHHO HYXAAeTCs B
KOH(QUAECHIMAIBHOCTH, U MO3TOMY OHa JIOJKHA OBITh JOCTYIHOM OTpaHUYEHHOMY
Kpyry JHUI W3 4YHUCIAa COTPYIHHUKOB mpeanpuatrus. OpHako U3 JOKYMEHTOB,
JOCTYITHBIX BCEMY MEPCOHAITY U OOIECTBEHHOCTH, JOHKHO JIOTHYHO CJIE0BAaTh, YTO
UHQpacTpyKTypHasi OpraHu3alus MpHUHsUIa HEOOXOAMMbIE Mepbl JUIsl oOecredeHus
0€30MacHOCTH COOTBETCTBYIOIIETO YYacTKa MPEANPUATHS U COOTBETCTBYIOIIMX
YCTAHOBOK. B 11€15X BBIABICHUSA BO3HUKIIMX HOBBIX YSA3BUMBIX MECT WIIM B CIlydae
HEOOXOJUMOCTH — B LENsIX TpeOyrolieics MEepeoleHKH CHUTyalluH, aJanTaluu
NOTPEOHOCTH B 3allUTE M TEM CaMbIM AaKTyaJU3alldd OCHOBHBIX MEpP 3allUThI
OpeIIpUsITUSL, KPOME TOTO, HEOOXOAUMO PErYJISIPHO MOBTOPATH 3TOT aHAJIU3 WJIU K€

HHTCTPUPOBATH €TI0 B ITPOICCC PUCK-MCHCIKMCHTA IIPCAIIPUATHA.
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4 DUHAHCOBbINI MEHEeIKMEHT, pecypco3dpPeKTUBHOCTD

U pecypcocOepeikeHHne

llenpto maHHOTO pa3zjiena SBISIETCS MPOCKTHPOBAHUE H  CO3JIaHUE
KOHKYPEHTOCTIOCOOHBIX pa3pabOTOK M TEXHOJIOTHA, OTBEYAIOIIUX IMPEIbSIBISIEMBIM
TpeOOBaHUSIM B 00J1acTH pecypcodhPEKTUBHOCTH U peCypcocOepeKeHN .

JlocTrkeHne e 00ecreynBaeTCs pEIeHHEM CIIEeIYIOIINX 3a1a4:

—  paspaboTka o0OIIeli SKOHOMHUYECKOW HACH TMPOeKTa, (popMupoBaHUE
KOHIICTIINH MTPOCKTA;

—  opraHuzanus padoT M0 HAyYHO-MCCIICIOBATEIHCKOMY IMPOCKTY;

—  OMpeNeNeHWEe BO3MOXKHBIX  albTEPHATHUB  TPOBEACHHS  HAYYHBIX
HCCIICIOBAHUN;

—  IUTAaHHPOBAHUE HAYYHO-UCCIIEAOBATEIBCKUX PadoT;

—  OIICHKM KOMMEPYECKOTO IMOTEHITMANA W MEePCIECKTHBHOCTH TPOBEICHUS
Hay4YHBIX UCCIIEIOBAHUI C MO3ULIUU PecypcodPHEKTUBHOCTH U PECYPCOCOEPEIKEHUS;

— ompedeneHue  pecypcHor  (pecypcocOeperaromieii), (HHUHAHCOBOM,
OIOPKETHOM, COLIMAJIBHON U 9KOHOMHUYECKOU 3(h(PEKTUBHOCTHU UCCIIEIOBAHHUS.

B nanHolt nuccepTallMOHHOW pa0oTe MpoBeAeHAa pa3paboTka METOJIUKHU
OlICHKH  J(PQPEKTUBHOCTU  CUCTEMBI  OE30MACHOCTH  TEPPUTOPHAIBHO  —
pacnpeneneHHOTO 00BekTa. [IpoBeaeHO W3ydeHHE OCHOBHBIX THIIOB CHCTEM
0e30MacHOCTH, MPUHIIMIIOB OpraHU3aluy, (YHKIIMOHUPOBAHUS U MX CTPYKTYPHBIX

koMrioHeHTOB. ChopmupoBaH nepeydeHs yrpo3 B orHomieHuu TPO.

4.1 lloreHuUAJbHbIC OTPEOUTEH PE3yJIbTATOB HCCIAEAOBAHUSA

PesynpraToM HCCleOBaHUSA  SABISIETCS  CO3JaHHE METOJUKH  OLEHKH
3¢ ()EKTUBHOCTH CUCTEMBI O€30MACHOCTH TEPPUTOPHAIBHO — pacHpeeICHHOrO

00BEKTA.
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[leneBbIM pPBHIHKOM J@HHOTO HCCIENOBaHUS OyayT SBIATHCA OOBEKTHI
OTHOCSIIIMECA K KaTETOPUH TEPPUTOPHAIBHO — PacCIpeieIeHHbIX, TOCYAapCTBEHHBIE
KOpIIOpAaIlM 0 aTOMHOM DJHEpreTHKe, aTOMHAas U CMEXHBbIE OTpacid Hay4YHOU
POMBIIIIICHHOCTH.

CermMeHTHpOBaTh PBIHOK yCIyr 1O pa3palOTKe METOJMKH OLIEHKU
3G (HEKTUBHOCTH CHUCTEMBI 0O€30MACHOCTU TEPPUTOPHAIBHO — paclpe/leICHHOTO
0o0BEKTa MOXKHO TII0 CTENEeHM NOTPeOHOCTH €€ UCHOoab30BaHus. Pe3ynpTaThl

CErMEHTHPOBAHUS MTPEACTABIICHBI B pUCYHKE 2.1.

Metoamnka O1leHKHA

OOBEKTHI
OTHOCSIIIIUECS K
kareropuu TPO

AToMmHas Hayunas
MPOMBIIIJIEHHOCTh | OTPAaCIlb

CwibHas

Cmabas

[ToTpebHOCTH

PI/ICYHOI( 2 — KapTa CCTMCHTUPOBAHMUS PbIHKA YCIIYT IO UCITOJIb30OBAHUTO

ONTUMAIbHOM MCTOJUKHU U3MCPCHUA

4.1.1 AHa/IU3 KOHKYPEHTHBIX TEXHUYECKHUX pPeleHu il

JleTanbHBI aHANMW3 KOHKYPHUPYIOIIMX pPa3paboOTOK, CYIIECTBYIONIUX Ha
PBIHKE, HEOOXOAMMO MPOBOJUTH CUCTEMATHYECKH, TTOCKOJIBKY PBIHKHA MPEOBIBAIOT B
MMOCTOSSHHOM JBW)KCHUHU. TaKoW aHajau3 IMOMOTaeT BHOCUTh KOPPEKTUBBI B HAyYHOE
UCCJIeIOBaHNE, YTOOBI YCIIEIIHEE NPOTUBOCTOSNTH CBOMM COINEpHUKaM. BaxkHO

PEATMCTUYHO OLIEHUTH CHJIbHBIE U cJ1a0ble CTOPOHBI Pa3padOTOK KOHKYPEHTOB.
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C 2T10i1 1enpio MOKET OBITh HCIONb30BaHA BCS MMEOIAsics MH(popMaius o
KOHKYPEHTHBIX  pa3pa0oTKax: TEXHUYECKHE  XapaKTEepPUCTUKH  pa3pabOTKH,
KOHKYPEHTOCIIOCOOHOCTh ~ pa3pabOTKH, ypPOBEHb  3aBEPIICHHOCTH  HAY4YHOI'O
UCCIIeIOBaHMs (HaJM4ue MakKeTa, MPOTOTUIIA U T.II.), OIOKET pa3pabOTKH, YPOBEHb
IPOHUKHOBEHUS! Ha PBIHOK, (PMHAHCOBOE MOJIOXKEHUE KOHKYPEHTOB, TEHJIEHIIUU €r0
U3MEHEHUS U T.[.

AHanM3  KOHKYPEHTHBIX  TEXHHYECKHX  pEHIeHHH ¢  TO3UIHH
pecypcodpPEeKTUBHOCTH U pecypcocOepeKeHUsl IMO3BOJIIET IPOBECTU OLEHKY
CpaBHUTEIHHON 3(PPEKTUBHOCTH HAYYHOU pa3paOOTKH U OMPEICIUTh HAIpaBICHUS
TSl €€ OyMyIIero MOBBIIICHHUS.

[To3unus pa3pabOTKU U KOHKYPEHTOB OLIEHUBAETCS M0 KaXXJA0MY IOKa3aTeto
AKCIEPTHBIM IMyTEM IO MATUOAUILHOM MmiKaie, rae 1 — Hamboliee crnadas MO3UIIMS,
a 5 —Haubosnee cuipHasi. Beca mokasareneil, omnpenensieMble SKCIEPTHBIM ITyTEM,
B CyMME€ JIOJKHBI COCTaBJIATh 1.

AHaJIN3 KOHKYPEHTHBIX TEXHUUYECKUX PELICHUN orpeensercs no Gpopmyne:

K =) B;-bj, (1)
rie K — KOHKypEeHTOCTOCOOHOCTh HayYHOU pa3padOTKU UM KOHKYPEHTA,;

Bi — Bec mokazatens (B JOJAX €IUHULIBI);

b — Gamn i-ro mokasareis.
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Tabmuma 2 — OueHoyHass KapTa JUIsi CPaBHEHMsS KOHKYPEHTHBIX TEXHHUYECKUX PEIICHHMN

(pa3paboToK)
K Bec baubr KonkypeHTocrnocoOHOCTh
PUTEPHH OIICHKH kprtepis | By | by | Ba | Ky K K,
1 2 314|565 6 7 8
TexHndecKue KPUTEPHUH OIEHKH pecypcodhHEKTUBHOCTH

1. IToBebIIICHUE

IIPOU3BOIUTEIILHOCTH TPYyAa 0,1 5141 4 0,5 0,4 0,4
TI0JIB30BATEIIS

2. YROOCTBO B 01 | 5|4 /3|05 04| 03
SKCILTyaTaIuH

3. DHEProdKOHOMHYHOCTh 0,04 51 3] 3 0,2 0,12 0,12
4. HamexHOCTD 0,05 5141 4| 025 0,2 0,2
5. YpoBeHb 1ryma 0,01 515 1]5 0,05 0,05 0,05
6. be3onacHoCTb 0,06 515 ] 5 0,3 0,3 0,3
7. orpebrocs B 004 | 4| a| 4016|016 | 016
MaTepHAIBHBIX pecypcax

8. PYHKUMOHATLHAS 005 | 5|4 /3|02 | 02 | 015
MOIITHOCTb ’ ’ ’ ’

9. [ToMexoyCTOMYNBOCTD 0,07 513]3] 03 | 021 0,21
10. Tpocrora 01 |5|4|4| 05| 04| 04
SKCILTyaTaI|u

DKOHOMHUYECKHE KPUTEPUH OIICHKH (D (PEKTUBHOCTH

1. KonkypeHTOCIIOCOOHOCTh 0,03 5|44 015 012 0,12
METO/1a

2. YposeH 005 | 5|4 3|02 | 02 | 015
MIPOHUKHOBEHUS Ha PHIHOK

3. IlpeanonaraeMplii CpOK 0.2 54 4 1 0.8 0.8
SKCILTyaTaI[uH

4. TTocnenpoaakHoe 0.1 53| 3 0.5 0.3 0.3
00CITy)KUBaHUE

Hroro 1 496 | 3,86 3,66

Ha ocHoBanuu MIpCACTAaBJICHHOI'O BBIIIC aHAJIN3a MOKHO CACJIIATh BBIBOA, YTO

pa3paboTaHHasi B JaHHOW JHCCEPTAIIMOHHOM paboTe METOJIMKa  SIBJISICTCS

ONTHUMAIBLHOU HJ1 HUCIIOJIB30BAHHA B IIPAKTHYCCKUX ILCIIIX. IIo pe3yiibTaTamM
MMPOBCACHHOI'O aHaJIn3a MOKHO CACIIATbL BBIBOJ, YTO npeﬂnaraeMmﬁ aHAJIUTUYCCKUHI

KOMIIJICKC SABIIACTCA Hauboiee OIITUMAJIBHBIM TCXHUYCCKUM pEUICHUEM

0€30MacHOCTH
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TEPPUTOPUANBHO — pachpenesneHHoro oObekra. Camplii  mHUpPOKUd  HAOOp
(YHKIIMOHATBHBIX ~ BO3MOXKHOCTE B COBOKYNHOCTH C  MHHHUMAaJbHBIMU
BHEpro3aTrpaTaMd M MPOCTOTOM OKCIUTyaTalluy JeJaeT IMpeajIaraéMbl MPOAYKT
0€3yCIIOBHBIM JIMAEPOM CpEIu KOHKYPEHTHBIX pelleHuid. LleHoBas monuTHkKa u
OTCYTCTBUE HEOOXOAMMOCTH B CHEIUAIU3UPOBAHHOM OOOpPYAOBAaHUM JI€JIAeT

KOMIUICKC JOCTYIIHBIM I IIUPOKOI'O UCIIOJIb30BAHUA.

4.1.2 SWOT-anaaun3

SWOT - Strengths (cumpHBIC cTOpOHBI), Weaknesses (cimaOble CTOPOHBI),
Opportunities (Bo3MoxkHocTH) U Threats (yrpo3sl) — TIpelICTaBiseT COOOM
KOMIUIEKCHBIA ~ AQHAJIM3 HAYYHO-HUCCJIEAOBATENbCKOro mpoekra. SWOT-ananus
MPUMEHSIOT JIJIs1 UCCJIEIOBAHUS BHEIIHEHW U BHYTPEHHEHN CpeJibl MMPOEKTA.

CusnbHble CTOPOHBI — 3TO bakTopsl, XapaKTepU3yIOIIHe
KOHKYPEHTOCTIOCOOHYIO CTOPOHY Hay4YHO-HCCIIENOBATENbCKOTO MpoekTa. CHIIbHBIC
CTOPOHBI CBHJICTEILCTBYIOT O TOM, YTO Yy TIPOEKTa €CTh OTJIWYUTEIHHOE
MIPEUMYIIECTBO MM OCOOBIC PECYPCHI, SIBISIFONTUECS OCOOCHHBIMU C TOYKH 3PCHHSI
KOHKYPEHIIUH.

Cnabble CTOPOHBI — OTO HEAOCTATOK, YMYIIEHWE WA OrPAaHUYEHHOCTh
HAyYHO-UCCIIEIOBATEIBCKOTO TMPOEKTa, KOTOPBIC MPEMITCTBYIOT IOCTHKCHHUIO €0
neseil. 3To To, YTO IJI0XO TMOJIyYaeTcsl B paMKax MPOEKTa WIM TIEe OH paciojiaraet
HEJI0CTATOYHBIMHA BO3MOKHOCTSIMHU WJIM PECYpCaMHM 10 CPABHEHHUIO ¢ KOHKYPEHTaMHU.

B03MOXXHOCTH BKIIIOUAIOT B c€0sl JTIOOYIO0 MPEANOYTUTENbHYIO CUTYalUI0 B
HACTOSIIIEM WK OyAylieM, BO3HHUKAIONIYI0 B YCJIOBHUSX OKPYXKAIOIIEH cpeibl
MPOEKTa, HANpHUMep, TEHICHIIUIO, U3MEHEHUE WM TPEANojaracMyr MOTpeOHOCTD,
KOTOpasi MOJICPKUBAET CIIPOC HA PE3YIbTaThl MPOEKTA M TO3BOJIIET PYKOBOJCTBY
MPOEKTA YIYUIIUTh CBOIO KOHKYPEHTHYIO TTO3HUIIUIO.

Yrpo3a mnpencraBisieT  coOOM  JIOOYHO  HEXENATEeNbHYH)  CHUTYalMIo,

TCHACHIUIO WJIM WU3MCHCHUC B YCIIOBUAX Oprxcanmeﬁ CpCAbl IIPOCKTA, KOTOPEIC
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UMEIOT  pa3pyLIMTEIbHbBIN 1SN0 YTPOXKAOIINAN Xapakrep U1 ero
KOHKYPEHTOCTIOCOOHOCTH B HACTOSILEM W OYIyIIEeM.

B Tabnuue 3 mnpeacraBieHa MHTEpAaKTUBHAs MaTpUlla IPOEKTa, B KOTOPOil
IIOKa3aHO COOTHOLIEHHE CHUJIBHBIX CTOPOH C BO3MOXKHOCTSIMH, YTO IIO3BOJISET Ooee

noAPOOHO PACCMOTPETh NEPCHEKTUBBI Pa3pabOTKH.

Tabnuna 3 — MHTepakTUBHASI MaTpHIIA IPOEKTA

BosmoxxHOCTH CusnpHbIE CTOPOHBI TPOEKTA
IIPOEKTA Cl C2 C3 C4 C5
B1 + + + + +
B2 + + + + +
B3 + + — + +
B4 + + + + +
B5 + + + + +

B wmarpume mnepecedeHHs CHIBHBIX CTOPOH W BO3MOXKHOCTEH HUMeeTcs
OIIpENIEICHHBI PE3YNbTaT: «IUIFOC» — CHUIIBHOE COOTBETCTBHE CHIIBHOW CTOPOHBI U
BO3MOYKHOCTH, «MHHYC» — CJIa00€ COOTHOIIICHHE.

B pesymbrare Oblma coctaBiena wuroroBas wMatpuna SWOT-ananusa,

npecTaBiIeHHas B Tabnuie 4.

Taomuua 4 — SWOT-ananus

CunbpHbIE CTOPOHBI MPOEKTA! Cnalble CTOPOHBI TPOEKTA:

Cl1. AkryansHOCTb BbIOpaHHOM TeMbl. | Cil. Y3koe cdepa BHeapeHUs

C2. IlpumeHeHNe COBPEMEHHOTO METOAUKH.

000py/IOBaHUs. Cn2. CnoxXHOCTh B IPOBEJICHUU

C3. brokeTHoe (hMHAHCUPOBAHUE aHanm3a.

C4. Hannune 1OCTOBEPHBIX Cn3.HenocTtatok

pe3yJIbTaToB. KBJIN(UIIMPOBAHHBIX KaJPOB JUIs

CS5. Bo3MOXKHOCTb IPUMEHEHHUS o0y4eHus.

MOJTY4YEHHON METOJIUKH. Cin4. HeobxoaumMocThb
(uHaHCHPOBaHMUSL.
CnS5.Beicokas CTOUMOCTh
000py/IOBaHUSI.
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[Tponomxenne Tadauiel 4 — SWOT-ananus

Bo3MoxHoCTH:

B1. Ucnons3oBanue
IIJIS MCCIIETOBaHMM
uHdpactpykrypsr HU
TIIV.

B2. Pazpabotka

Pe3ynbTaThl aHanM3a MHTEPAKTUBHOM
MaTpHIlbl TpoekTa mnojeil «CuabHbIe
CTOPOHBI M BO3MOYKHOCTH:
1. [Tonnoe oOecneueHue
MIPOBEICHUS aHAJIN3A.

2. IlosBaenune JIOTIOJTHUTEJILHOT'O

YCJIOBUI

Pe3ynbTaTel ananuza
WHTEPAKTUBHOU MaTpPHUIIBI
MPOEKTA nosjeun «Cnabblie
CTOPOHBI U BO3MOXKHOCTH:

1. ITpuBnedyenne  TPOPUIBHBIX
CHEIHUATUCTOB  JUIsi  OLCHKHU

Meroaa OLICHKH | crpoca u ¢dbunancupoBanus, | 3pGHEKTUBHOCTH TEPPUTOPUATIBLHO
PHUCKOB. 00€CTIeYeHHBIX aKTYaJIbHOCTBIO | — pacIpeieIeHHOro0 00BEKTa.

B3. Bo3moxHOCTb TEMaTHKH. 2. Kpynnabie 3aTpaThl Ha
CO3/1aHUS aJITOpUTMa o0opyoBaHue u
OLICHKH (yHKIIMOHUpPOBAHHE.
TEPPUTOPUATBHO-

pacupeneneHHOro

oOBeKTa.

B4. I[Tonnepxka

Pa3BUTHUS CUCTEM

0e30MacHOCTH

CTOPOHBI IOCYIapCTBa.

B5. JlonmoaHUTEIbHBINA

CIPOC Ha pPE3yJIbTaThl

HCCJIEIOBAHMSL.

Yrpo3sl: Pesynprarel aHanM3a MHTEPaKTUBHOU | Pe3ynbraTs! aHanusa
Vi Henocrarok MaTpulbl NpoekTa noieil «CuiibHbIe | THTEPAKTUBHOU MaTpHLbI
KBaJIM()ULUPOBAHHBIX | CTOPOHBI U YIPO3bI»: IpOeKTa noJieit «Cnabsie
KaJIpoB st | 1. AKTyanbHOCTh TE€MBI U LIMPOTA | CTOPOHBI U YTPO3BD):
peanu3anuy MpoeKTa. | pachpocTpaHeHusi ucciegoBaHuit Ha | 1. HeBO3MOXXHOCTH  OBICTPOTO
Y2  HenocraTtok JAHHYIO TEMATHUKY. pearupoBaHue€ Ha HU3MEHEHHUE
KBaJIM()ULIPOBAHHBIX pBIHKA TOTPEOHOCTEN B METOIUKE
KaJpoB Ha 0aze OLICHKH.

YHUBEPCUTETA. 2. Henocratok ¢uHaHCHUpOBaHUS
v3 Heycroiiunbas CO CTOPOHBI ToCydapcTBa I
HKOHOMUYECKas MIPOBEICHUS OLICHKHU
CUTyalus B CTPaHe. 3G EKTUBHOCTH.

¥4  HepocraTok

ayauTopHoro  ¢oHaa

Ha 0a3e yHUBEpCUTETA.

Y5 N3menenue

noTpeOHOCTEH

aTOMHOM OTpacid B

CHeIHaJInCTax.

Takum oOpazom, BeimosHUB SWOT-aHanu3 MOXKHO c/eiaTh BBIBOJ, YTO Ha

JAHHBI MOMEHT PEUMYIIECTBA pPa3pab0OTAHHON METOAUKHA U3MEPEHUIN 3HAUYUTEIHHO

npeo6naz:a}0T HaJ €€ HeOOCTaTKaMH. Bce HMCIOMKUCCA HCCOBCPIHICHCTBA MOXKHO

JICTKO YCTPAHUTDb, BOCIIOJIb30BABIIHCH IIECPCUYNCICHHBIMHU BbBIIIC BO3MOXHOCTAMMU.
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4.2 Il.iannpoBaHue yNpaBJieHUs HAYYHO-TEXHUYECKUM MPOEKTOM

4.2.1 Uepapxuueckasi CTPyYKTypa padoT NMpoeKTa

Uepapxuueckas crpykrypa pador (MCP) — nperanuzauusi yKpyHmHEHHOU
CTpYKTypbl paboT. B mporecce cozmpanusi UCP cTpykTypupyercss U Onpenaensercs

COACPKAHUC BCCI'O IIPOCKTA.

BrimyckHan
KBamTH)HUKAHOHHAA
paGota
|
I | | | |
PaspaloTka Bribop TeopeTHyeckne H OGobmeHne __ | Odopmnerme
TeXHHYECKOTO — HaIpaBIeHHT — JKCIepHMeHTansHEIe | [| H OICHKA or4éra mo HHP
3a0aHHA HCCIeNOBaHHA HCCIenoBaHHA Pe3YNRTATOR
CocTasneHHe H Cocraserie
: TonGop u Hsyserne Omnpenenenne || moscHuTennHOM
YIBEPAKICHHE || mH3ydeHHe || ocoGennocteli 1 | |memecoofpazHOCTH SaTIHCKH
TEXHHYECKOTO MAaTepHANOE OTpaHHYeHHH MIPOBENeHHA
3alaHuA 10 TeMe koma MGAU HCCIIeOOBAHIA
IIposepka
Orenra MIPaBIUIBHOCTH
Kanennaproe OcCEBoeHHe KOIa >beKTHBHOCTH | | ppmongenss TOCTa
' mnaHuposanue | ] MGAU Ha L s
TIOACHHTENBHON
TIONTy4eHHBIX
pabot [IPAKTHEE e —
Pe3yILTATOB
IIpoeeneHue
POBEA || IlonroToeka
3KCIEPHMEHTOB R—
Brinmonnenue
Pac4éToB 1
aHAaIH3 IOIy4eH-
HEIX JAHHEIX

Pucynoxk 3 — Mepapxudeckasi CTpyKkTypa padoT
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4.2.2 KoHTpOJIbHBbIE COOBITHS MPOEKTA

KaroueBnie coOBITHS HCCICOAOBATCIBCKOI'O IIPOCKTA, UX OATbl U PC3YJIbTAThI

IIPUBEIECHBI B TAOIMIE O.

Ta6mmma 5 — KoHTposibHBIE COOBITHS ITPOCKTa

Pesynbrar
Ne KontponbHOE coOBITHE Jarta (moaTBepKIAOIIUI
JIOKYMEHT)
1 Ea}/slflla%ma TEXHUYECKOTrO 3aJaHus Ha 1.02.2016 | TTpuxas o OTH
9 CocTaBiieHHE U YTBEPKICHUE 3.02.2016 3amanre Ha  BBIIOJIHEHHE
TEXHUYECKOTO 3aJaHUs T HUCCIIEeT0BaHUA
3 | BeiOop HampaBiieHUs UCCIICTOBAHUN 5.02.2016
4 THe(l)\fe6op Y U3y4Y€HHE MAaTEPUAJIOB TI0 10.02.2016 | Oruét
5 | KamengapHoe miaHupoBaHue padoT 12.02.2016 | Ilman pabot
5 N3ydenne ocoOEHHOCTEHN MOCTpOEHUs 13.02.2016 | Orur
cucrteM 0e30I1acCHOCTH
OcBOeHME METOIUKYU TOCTPOCHHUS
/ | aITOPUTMOB OLIEHKU CUCTEM 14.02.2016 | Otuér
0e301acHOCTH
8 | IIpoBeneHE DKCIEPUMEHTOB 15.02.2016- OTtuéTr
POBEA p 30.03.2016
9 Beimonnenne  pacuéToB W aHAIN3 98.03.2016 | Oruer
MOJTYYCHHBIX JAHHBIX
10 | O6061IeHNE U OIICHKA PE3YIHTATOB 30.03.2016 | OTuét
11 | Cocta i 3aIIMCK 14.02.2016- 11 ast 3aIMcKa
OCTaBJIEHHE MTOSICHUTEILHOM 3aIIUCKHU 25 04.2016 OSICHUTEJIbHAS 3aIIUC
19 [TpoBepka HpaBI/IHBHOC’fI/I BBITIOJTHEHUS 26.04.2016
I'OCTa 1ossCHUTEIBLHOM 3aIIMCKU
13 | [ToaroroBka K 3arure 27.04.2016-
a m 25.05.2016
4.2.3 Il1an npoexkra
B pamkax 1uiaHUpOBaHMS ~ MCCIENOBATEIBCKOTO  IPOEKTa  IMOCTPOEH

KaJICHIApHBIA TUIaH-Tpa@uK ¢ TOMOIIbI0 auarpammbl ['anta. JluneiHsli rpaduk

IIpeCTaBIICH B TabmIie O.
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Tabmuua 6 — KanenaapHslil mian nmpoexra

Kon
paboThI

Hassanue

JUIMTENbHOCTD,
JTHH

[ara
HaJaJa
pabor

[ara
OKOHYAHUS
pabor

CocraB
YYaCTHHUKOB

Pazpabotka
TEXHUYECKOTO
3aJaHMsI

1.02.2016

3.02.2016

PyxoBonurens

CocraBiieHue u
YTBEpKIACHUE
TEXHUYECKOT'O
3aIaHus

3.02.2016

5.02.2016

PykoBoaurens

Br16op
HaIPaABJICHUS
HUCCIIeI0BAaHNI

5.02.2016

10.02.2016

PykoBonurens,
CTYIEHT

[Tog6op n
U3YYCHHC
MaTepHaIOB 110
TEME

10.02.2016

12.02.2016

CryneHnt

Kanennapnoe
TUTAHUPOBAHUE
paboTt

12.02.2016

13.02.2016

PyxoBoauteins,
CTYACHT

N3yuenne
0oco0eHHOCTEN
MOCTPOCHHS
CHCTEM
0Ee30ITaCHOCTH

13.02.2016

14.02.2016

CryneHnt

OcBoenune
METOINKHU
MOCTPOCHHUS
aJITOPUTMOB
OLIEHKU CHUCTEM
0Ee30ITaCHOCTH

14.02.2016

14.02.2016

CryneHt

IIpoBenenue
aHaJIn3a
YSI3BUMOCTH
OTHOIIECHUH
TPO

45

15.02.2016

30.03.2016

Crynent

Awunanus
MOTYy4YE€HHBIX
JTAHHBIX

28.03.2016

30.03.2016

CryneHnt

10

O0o001IeHne U

OIICHKA
pe3yJIbTaTOB

30.03.2016

30.03.2016

PykoBoaurens,
CTYHCHT
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[Tponomxenne Tabnuupl 6 — KanenaapHslii ian npoekra

Kon JIMUTEeNnbHOCT®, Hara Hara Cocrasn
HasBanue Hayasa OKOHYAaHUS

paboThI JTHU pabor pabot YYaCTHUKOB
CocraBienue

11 MOSICHUTEIbHOMN 12 14.02.2016 | 25.04.2016 CryneHt
3aIUCKA
IIpoBepka
MIPaBUIIBHOCTH

12 | BRUIOTHCHIA 1 26.04.2016 | 27.04.2016 | FYKOBOHTCID,
I'OCTa CTYJICHT
MOSICHUTEILHON
3aIUCKA

13 ?a‘l’f;;’emm a 29 27.04.2016 | 25.05.2016 CrygeHt

Tabmuua 7 — Kanengapsslil mian-rpaduk NpoBeIeHHs] HAYYHOTO UCCIICIOBAHMUS.

Ne
pabot

Bun pador

Ucnonaurenu

TK!
KaJl.oAH.

HpOI[OJ'DKI/ITeIIBHOCTL BBITIOJIHCHUA pa6 oT

DeBpaib

Maprt

Ampeib

Maii Urous

112131

2

311/2]3

112(3]1]2

Pa3paboTka
TEXHHYECKOTO
3aaHusl

PykoBoautens

CocraBleHHe U
YTBEPKICHHE
TEXHUYECKOTO
3aIaHUs

PykxoBoautens

Bri6op
HaIpaBJIEHUS
HUCCIIEJOBAaHNN

PykoBoautens,

CTYICHT

[TonGop n
H3yUYeHHE
MaTepHaJIoB IO
TEME

CryneHt

Kanennapnoe
IJIaHUPOBAHUC
pabot

PykoBoauTtens,

CTYACHT

Nzyuenue
0oco0eHHOCTEN
MMOCTPOCHUS
CHCTEM
0e30macHOCTH

CryneHt 1

AN
N
B
N

|

OcBoenne
METOIUKHU
MOCTPOCHUS
QJIITOPUTMOB
OIIEHKH CHCTEM
0e30macHOCTH

CryneHt 1
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[Tponomxkenue Tabmuupl 7 — KanennapHelii mian-rpaduk npoBeeHus HAyYHOTO HCCIIEJOBAHUSI.

HpOBGI[eHI/IC aHaJIi3a

8 | ys3BUMOCTH B  OTHOIIEHUU CryneHt 45 _
TPO

9 | AHanM3 NoJy4yeHHbIX JaHHbBIX CryneHt 2 .
10 O06001IeHNEe U orieHka | PykoBoauTens, 1 o~y
pe3yJIbTaToB CTYJICHT
CocTaBiieHHe NOSICHUTEIIHLHOM
11 Cryzrent (72| | [
3aIIUCKHA
[IpoBepka NpaBUILHOCTH PYKOBOLITENE
12 | BemmoaHenus [ OCTa y 1 11
. CTYJIEHT
MMOSICHUTEILHON 3aITUCKHU
13 | [ToaroroBka K 3armre CryneHt 29 !
R} PykoBonurens [ Crynent

4.3 brogkeT HAyYHOr0 UCCJIeI0BAHUS

[Ipn nnanupoBaHuM OOJKETAa HCCIEAOBAHUS JOJDKHO OBITH 0OECeueHO
IIOJIHOE M JOCTOBEPHOE OTPAKEHHE BCEX BHJOB pAaCXOJIOB, CBS3aHHBIX C €ro
BbINOJIHEHHEM. B mpouecce ¢opmupoBanusi OroakeTa HCHOJIb3YETCs CleAyrolas
IPYNIIUMPOBKA 3aTPaT MO CTAThSM:

—  MaTepHaJIbHBIE 3aTPaThl;

— 3aTpaThl Ha  choeuuanbHoe  0o0OpyAOBaHWME Ul HAay4HBIX
(3KCnIEepUMEHTANIbHBIX ) padoT;

—  OCHOBHas 3apa0oOTHAas IUIaTa UCTIOTHUTENEH TEMBbI;

—  JIOTNOJHUTENbHAs 3apab0THA IJIaTa UCIIOJHUTEIECH TEMBI;

—  OTYHUCJICHUS BO BHEOIOKETHBIC (DOHIBI (CTPAXOBBIEC OTYUCIICHHUS).
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4.3.1 Pacuét maTepuaJIbHbIX 3aTpPaT

Pacuer maTepuallbHBIX 3aTPAT OCYIIECTBIACTCA MO Cienytouei hopmyse:

m
3 = (1+kT)'ZUi 'Npacxi g
i=1

()

rie M — KOJIMYECTBO BUAOB MAaTEPUAIBHBIX PECYpPCOB, MOTPEOISIEMBIX MPU

BBITIOJITHCHUH HAYYHOI'O UCCIICIOBAHMSA

Npacxi — KOJIMYECTBO MaTEpUAIbHBIX PECYPCOB I-ro BHJIA, IUIAHUPYEMBIX K

2
HCIIOJIB30BAHUIO ITPHU BBIIMIOJIHCHUH HAYYHOI'O UCCICIOBAHUA (HIT., Kb, M,M H T.Il.);

L] — nena npuoOpeTeHus SAUHULIBI I-TO BHIA MOTPEOIIEMBIX MaTePHAIBLHBIX

pecypcos (py6./wT., py6./Kr, py6./Mm, py6./M° 1 T.1.);

OCHOBHBIMH 3aTparTaMH B IIaHHOﬁ I[PICCGpTEl].IHOHHOI?I pa60Te SABJIIOTCA

3aTpaThl HA JIEKTPOIHEPIUI0 U MPUOOPETEHHUE KAHIICISIPCKUX TOBApOB. Pe3ynbTaTh

paC‘-IéTOB I10 3aTpaTaM Ha MAaTCpHUalIbl IIPUBCACHLI B Ta6J'II/II_IC 8.

3aTpatrhl Ha 3JEKTPOIHEPTHIO PACCUUTHIBAIOTCS 1O (hopmyie:

C=Il,; - P-Fyp=2,05-3,6-26+2,05-0,5-400=0601,

rae  [],; — Tapud Ha IPOMBILUICHHYIO 3JIeKTpo3Hepruto (2,05 py6. 3a 1 kBt u);
P — MomHOCTH 060pyn0oBaHus, KBT;

Fos — BpeMs ucnoinp30Banus 000pya0BaHMS, .

B utore 3arpaThl Ha 3EKTpOIHEPTrHUIo cocTaBuiau 601, pyOs.

Tabmuna 8 — MarepuanbHbIe 3aTpaThl

HanmeHnoBanue Mapia, KomuuectBo Hena sa epummuty, | Cymwa,
pasmep pyo. pyo.

DJIEKTPOIHEPTHs — 293,6 kBt'u | 2,05 601

bymara SvetoCopy 200 0,38 76

IleuaTs Ha aHCTE

Ad 200 15 300
Pilot fine

Pyuxka 0.7 Mm 1 111 111

Hloctym B - 4 vecsma | 350 1400

WHTCPHET

Bcero 3a maTepuasl 24388

TpaHCTIOPTHO-3arOTOBUTEIBHBIC PACXOIBI 0

Hroro o cratee C,, 2488
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4.3.2 OcHoBHas 3apadOTHAA NJIATA MCIIOJTHUTEJIeH TeMbl

Crathst  BKJIIOYAaET OCHOBHYH  3apa0OTHYH  IUIaTy  paOOTHUKOB,
HETOCPEICTBEHHO 3aHATHIX BBHITIOJHEHHWEM IMPOEKTA, (BKIItOUAs MPEMUH, JOTUIATHI) U
JIOTIOJTHUTENIBHYIO 3apabOTHYIO IIJIATy.

Csn = 3oen + 3o 3)
rae 3, — OCHOBHAS 3apabOTHAs IJ1aTa;
3,on — JAOTIOJIHUTEIbHAS 3apa0oTHAas TIjIaTa.

OcHoBHast 3apabotHass 1iata (3ocs) PYKOBOAUTENS PACCUUTHIBAETCA 10

cienyroieit hopmyie:
Zoen = 3+ T (4)
rae 3, — OCHOBHAsI 3apabOTHAs Ij1aTa OJHOTO paOOTHUKA;
Thas — TPOJOIDKUTENBHOCTH  pabOT,  BBIIONHAEMBIX  HAYyYHO-
TEXHUYECKUM PaOOTHUKOM, pal.IH.
3. — CpeHeHeBHAs 3apaboTHasl riata paboOTHHKA, PyoO.
CpennenneBHas 3apaboTHas TUIaTa pacCCUUTHIBACTCS 110 hopMyJie
3= Bu M) IFy, )
rae 3, — MECSYHBIN JOJDKHOCTHOM OKJIaJ paOOTHHKA, PYO.;

—  mpu oTiycke B 24 pa6. nast M =11,2 Mecsima, S-1HeBHAs HEICIS,

—  npu otiycke B 48 pab. nueit M=10,4 mecsina, 6-n1HEBHAs HEIEII;

F. — nedcTBUTENBHBIN TOMO0BOM (OHI paboyero BpEeMEHH Hay4dHO-

TEXHHYECKOTO TMepcoHaa, pad. au. (tadymia 9).

Tabmuna 9 — bananc pabodero BpeMeH!

[TokazaTenu paboyero BpeMeHu PykoBoautens | CTyaeHT
KanenngapHoe unciio gHei 365 365
KonunuectBo Hepabouux mHEH:

- BBIXOJIHBIC JTHH, 52 104

- Npa3AHUYHbIC THU 14 14
[ToTepu paboyero BpeMeHu:

— OTIYCK; 48 24

- HEBBIXOJIBI 110 OOJIE3HU 7 —
JleficTBUTENBHBIN T010BOM (HOH pabouero BpeMEeHH 244 223
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CtryneHT BO BpeMsl MOPOXOXKACHUS MNPEAJAUIUIOMHOM MPAKTUKU MOJy4aeT
cTuneHauto, pasHyro 5670 pyO/mecsn. CpeaHenHeBHas CTUIEHAMWS (orUiaTa)
COCTABIJISET:

3m=(5670-11,2)/223 =284,7 pyd/nensp.

OcHOBHOI 3apa0OTOK CTyJeHTa 3a BpeMs MPEIJAUILIOMHON MNPAKTUKU
COCTABIJISET:

3o = 284,7 - 45 =12811,5 py6.

OcHoBHasi 3apaboOTHas IJIaTa HAy4YHOTO PYKOBOJUTENS PACCUUTHIBACTCS Ha
OCHOBAaHUM OTpaCIIeBOM oruiatel TpyAa. OtpacneBas cucteMa omiatel Tpyaa B TIIY
MpeanojaraeT Caeayomuii CocTaB 3apad0THOM TIJIaThI:

—  okJan — onpenensiercs npeanpustueMm. B TIIY oknanel pacnpeneneHsl B
COOTBETCTBHUM C 3aHMMA€MbIMU JOJDKHOCTSMHM, HAlpPUMEpP, AaCCUCTEHT, CT.
MpenojiaBaresp, AOLUEHT, Ipodeccop.

—  CTUMYJIUPYIOIIME BBIJIATHI — YCTAHABJIMBAIOTCS PYKOBOJUTEIEM
nojapasieneHu  3a  Ad(PQPeKTUBHBIA  TPyA, BBHIINOJHEHHUE  JIOMOJHHUTEIbHBIX
00s13aHHOCTEN U T.1.

—  WHBIC BBIIUIATHI: pAOHHBIN KOYPDUITUEHT.

PykoBoguTenemM maHHOW IHUCCEPTAIMOHHOW pabOTHI ABISIETCS COTPYAHHUK C
JIOJKHOCTBIO JoneHTa. OKJIaa JIOLEHTa CO CTENEeHblo Kanauaata Hayk B HU TIIY
coctaBisieT 23265 pyOiei.

HanbaBku x 3apabotHoii miare coctaBiasitoT 10000 py6Gneit (magbaBku
Y4E€HOI'O COBETA), TAKXkKe paloHHBIN K03 duurent mo ToMcky paseH 1,3.

OcHoBHas 3apaboTHAs TUIaTa HAYYHOTO PYKOBOIUTEIIS:

3oeu = 23265 - 1,3 + 10000 = 40244,5 py6 / mecsu.
CpennenHeBHas 3apabOTHAs MJIaTa HAYYHOTO PYKOBOIUTETIS:

3. = (40244,5 - 10,4) / 244 = 1714,3 py6 / neHb.
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4.3.3 JlonoJiHUTeIbHAA 3apa0oTHAS MJIATA UCTIOJHHUTEJIeil TeMbl

3arpaThl 1O JOMOJHUTENIHON 3apabOTHON IUIaTe MCIHOJHUTEICH TeMbl
YUYUTBIBAIOT BEJIMYMHY IPEIyCMOTPEHHBIX TpynoBeIM KoaekcoM P® nmommar 3a
OTKJIOHEHUWE OT HOPMAJbHBIX YCJIOBHUWA TpyJa, a TAaKKE BBIILUIAT, CBSI3aHHBIX C
oOecrieyeHueM rapaHTUi U KOMITEHCAIIUH.

JlomomHUTENBHAS 3apaboTHAs TuTaTa paccuuThiBaeTcs ucxoas u3 10-15 % ot
OCHOBHOM 3apa0OTHOW IJIaThl PAOOTHHUKOB, HEMOCPEJCTBEHHO YYACTBYIOIIUX B
BBINIOJIHEHUH TEMBI:

311011 = knon " Bocus (6)
rae  3,on — JOMOJHUTENBHAS 3apaboTHas 1aTa, pyo.;
Ko — KOO PHUIIMEHT JOMOJHATEIBHOMN 3apab0THOM TIATHI;
3oci — OCHOBHas 3apaboTHas 11aTa, pyo.

[IpumeM k03P GUIIMEHT TOMOJHUTEIBLHON 3apaboTHOM MaThl paBHBIM 0,15
111 HaydyHoro pykosoautess u 0,1 ma cryaenTta. Pesynbrarsl pacyéra OCHOBHOM U
JIOTIOJIHUTENBHOM 3apa00THOM IUIaThl HUCHOJHUTENEH HAy4YHOIO MCCIIEAOBAHUS

npeacTaBieHsl B Tadmmie 10.

Tabmuma 10 — 3apaboTHast 1y1aTa UCTIOHUTENEH HCCIIeI0BATENbCKOM paboThI

3apaboTHas miarta, pyo. PykoBoautenn CryneHt
OcHoBHas 3apruiara 402445 12811,5
JlonoyiHuTEIbHAS 6036.7 1281.15
3apIuiaTa
3apriaTa UCHOJHUTES 46281,2 14092,65
Hrtoro no cratee C,, 60373,85
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4.3.4 OruyuciaeHns BO BHEOIOIKeTHbIE (POHIBI

Pasmep otuucienuii Bo BHeOwmkeTHble ¢GoHABI coctaBisier 27,1 % or
CyMMBI 3aTpaT Ha OIUIaTy TpyJda paOOTHUKOB, HEMOCPEACTBEHHO 3aHSTHIX
BBITIOJIHEHUEM HUCCIIEA0BATEIbCKON pabOTHI.

Benuuuna oturcieHuit BO BHEOIOKETHBIE (DOHIIBI ONPEACNIIECTCS UCXOAS U3
cieayroieit GopmyJbL:

CBHe6 = kBHe6 : (3OCH + 3;[0n)1 (7)

rje Kenesg — KOOPGUITUEHT OTYHMCICHUH Ha YIUIaTy BO BHEOIO/KETHBIC

dbouab! (meHCHOHHBIN GoHM, (OHJ 00s3aTeTHHOT0 MEAUIMHCKOTO CTPaXOBaHUSA U
np.).

Benuunna oturciienuit Bo BHEOIOIKETHBIC (DOH]IBI COCTABIISET:

Cones = 0,271 - (40244,5+ 6036,7) = 12542,21 py6.

4.3.7 Hakyiaauple pacxo/abl

B o1y crarhio BKIIOYWAIOTCS 3aTpaThl Ha YNPABICHUE M XO3SHCTBEHHOE
o0OcITy>)KMBaHUE, KOTOPBbIE MOTYT OBITh OTHECEHBI HEMOCPEJICTBEHHO KOHKPETHOM
temy. Kpome Toro, crojia OTHOCATCS pacxojbl MO COAEPKAHUIO, IKCIUTyaTallud U
PEMOHTY 00OpYyJOBaHUs, MPOU3BOJACTBEHHOIO MHCTPYMEHTA W WHBEHTAps, 3JaHUMH,
COOPY>KECHUH U JIp.

Pacdet HaknagHBIX pacxoJ0B BEAETCA MO ciaeayromiei hopmye:

CHaKJI = kHaKH : (300H + 3110n)1 (8)

e Kyaw — KO3 PHUIMEHT HAKIAIHBIX PACXO/I0B.

Hakmanneie pacxoner B TIIY cocraBmsror 25-35 % OT CyMMBI OCHOBHOM U
JOTIOTHUTEIHPHOM 3apIuiaThl paOOTHUKOB, YYaCTBYIOIIMX B BBIMOJHEHUU TEMBI.
[Mpumem Ko, = 30 %.

HaxknagHeie pacxobl COCTABIISIOT:

Coaen = 0,3 - (40244,5+ 6036,7) = 13884,36 py®.
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4.3.8 @opmupoBanne 0I0IKeTa 3aTPAT UCCIEA0BATEILCKOI0 MPOEKTA

PaccuntanHas BenWuWMHA 3aTpaT JAMCCEPTAIIMOHHOW pabOTBHI  SBISETCS
OCHOBOM s (GopMuUpoBaHHUS OIOHKETa 3aTpaT MPOEKTa, KOTOPBIM TpH
GbOpMUPOBaHUN JIOTOBOpPA C 3aKAa34MKOM 3alIHINASTCS HAyYHOW OpraHu3aifeid B
Ka4yeCTBE HIDKHETO Tpe/iea 3aTpaT Ha pa3padoTKy HAyYHO-TEXHUIECKON TIPOTYKIIHH.

Onpenenenue OrOKETa 3aTpaT HA HAYYHO-HCCIENOBATEIbCKUM MPOEKT IO

KaKJIOMY BapUaHTy UCIIOJHEHUS MpUBe/eH B Tabnuie 11.

Ta6muma 11 — Pacuér Oropkera 3aTpar quccepTalldOHHOW padoThI

HanmeHnoBaHue ctatbu Cymma, pyo

1. MatepuanbHble 3aTpaThl UCCIIEIOBAHUS 2488

2. 3aTpathl Ha CeIMAIbHOE 000PYI0BaHUE 9863

3. 3aTpathl IO OCHOBHOM 3apaO0OTHOM IJIaTE UCIIOJHUTEIICH TEMbI 53056

4. 3arpathl 1O JOMOJHUTEIBHON 3apabOTHOM IIaTe MUCHOJHUTENCH 7317.9
TEMBI

5. OTyncnenusi BO BHEOIOHKETHBIE (DOHbI 12542,2
6. Haxramaeie pacxoibl 13884,4
BrojixeT 3arpar ucciaeoBaHus 99151,5

4.4 Opranu3anuoOHHAsl CTPYKTYpPa MPOeKTa

OpranuzaiinoHHasi CTPYKTypa TNpPOEKTa MpPEACTaBIsieT CcOOOW BpeMEHHOE
CTPYKTypHOE 00pa3oBaHHe, CO37aBaeMOe ISl JTOCTHUKEHUSI TOCTABIICHHBIX IEJeH U
3aJa4 MPOEKTa W BKJIIOYAIOIIee B ceOsl BCEX YYAaCTHHKOB IPOIIECCA BBHIMOTHEHUS
paboT Ha KaXKIOM dTarle.

JlanHO¥ MccnenoBaTeNbcko paboTe COOTBETCTBYET (DYHKIIMOHANbHAsS
CTpyKTypa opraHum3zanuu. To ecTh opraHusanus pabodero mpolecca BBICTPOCHA
UEpapXUYECKU: y KaXJOro YYaCTHHKA TPOCKTa €CTh HEMOCPEACTBEHHBIN
PYKOBOIUTENb, COTPYAHHKH pa3[ENCHbl MO O0JIACTAM CHEIHaTN3alid, KaXKIoH

Ipynnoi pyKoBOAUT KOMIETEHTHBIN CrIeNUaIUCT ((PYHKIIMOHAIbHBINA PYKOBOIUTEND ).
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OpraHu3anMoHHasi CTPYKTypa Hay4HOro IpPOEKTa

pHUCyHKe 3.

npcaCTaBJICHA

KoHcyneTaHT 110
A3BIKOBOMY pazleny

Hay4Hb1it
PYEOBOIHTEND
Kooponaupyromas
rpyImna
I
KoHcynbTaHT paznena
«DHHAHCORBBIH MEeHETKMEHT, KoncynsTaHT paznena
pecypcoadeKTHEHOCTE H «ColHanbHas OTBETCTBEHHOCTh»
pecypcoclepekeHUe
HcnomHATEeNs:
CTYIOEHT

Pucynok 3 — OpranuszanmoHHasi CTpyKTypa HayqYHOTO MPOEKTa

4.5 MaTtpuua oTBeTCTBEHHOCTH

CreneHb OTBETCTBECHHOCTH KaXXIa0ro 4jiCHa KOMaHAbI

ITIOJTHOMOYHA PETIAMCHTHUPYCTCA MaTpun eu OTBCTCTBCHHOCTH.

OTBETCTBEHHOCTH JIaHHOTO MTPOEKTA Mpe/ICTaBlieHa B Tabiuiie 2.5.

Ha

34 IIPHUHATBLIC

Marpuna
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Tabmuma 12 — Matpuiia OTBETCTBEHHOCTH

o) A
S & 2 A
= Q o LH) o)
= =05 A 5 2 :
5 S 2 g o E DN
A a a5 5 o2 > g
Q = Q s =~ /M < O K o
= = g =] H A O f:)(
Orarnsl IpoeKTa = s 5 % 8 9 22X S
= S = 5 S (3 >~ F S =
= E = = = O B @)
o NI > B o ®
o o T S o 2 o
= oY T = N
: | g g8
asl 2
Pa3pa0oTka TEXHUYECKOTO 3a/1aHus O
CocraBieHne U yTBEpKI€HUE 0
TEXHUYECKOT'0 3a/1aHUsl
Br160p HanpaBieHus ucciae10BaHui O )41
[Ton6op u U3ydeHne MaTepuasIoB IO TEMe C )41
KanennapHoe miuanupoBaHue padot 0) n
N3yueHune ocobeHHOCTEl MOATOTOBKU C "

00pasioB

OcBoeHMe METOIUKH ITOCTPOCHMUS
QJITOPUTMOB OLICHKH CHCTEM
0€30MacCHOCTH

@
=

[TpoBeneHue anann3a ysa3BUMOCTHU B
otnoruenuu TPO

BrinosHeHue aHanusa noJry4YeHHbIX
JTAHHBIX

BeimosHeHue OlleHKH
pecypcordhPexTUBHOCTH U C
pecypcocOepexeHus

~

Brinonnenue paszaena 1no COnuaabHON
OTBETCTBEHHOCTH

Brinonnenue nepeBoia 4acTu padOThI Ha
AHTIINUCKUH A3BIK

O0600111eH1E U OLIEHKA PE3YJbTaTOB

CocTaBiicHHE TTOSACHUTEIIFHOM 3aITHCKH

[TpoBepka MpaBUILHOCTH BHITIOTHEHUS
I'OCTa nosacHATENbHOMN 3aIMCKH

SRR

ol O Ot

ITogroroBka Kk 3aiiuTe

CremneHb y4acTHsi B IPOCKTE XapaKTePU3YETCs CISAYIOIIUM 00pa3oM:
—  oTBeTrcTBeHHbIN (O) — INII0, OTBEUAIONIEE 32 peaau3alyio 3Tarna IpoeKTa

Y KOHTPOJMPYIOILEE €ro XO/I;
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— ucnonuurenb (M) — nuno (Jvia), BBIIONHSIOMIME PadOThl B pamMKax
JTana npoekta. Y TBepxaatomee Juuo (Y) — Juno, OCyIIECTBISIONIEE YTBEPKACHUE
pe3yibTaTOB 3Tara MPOeKTa (€CJIU 3Tal IpelycCMaTPUBACT YTBEPKICHHUE);

—  cornacymoiee Juio (C) — JauIo, OCyIecTBISIONIEe aHAINU3 PE3yIbTaTOB
MPOEKTAa U YYaCTBYIOIIEE B MPUHATHH PEIICHUS O COOTBETCTBUU PE3YJIbTATOB 3Tara

TpeOOBaAHUSIM.

4.6 Omnpenenenne pecypcHoii (pecypcocOeperarwoieii), (GpuUHAHCOBOIA,

OI0/I’KE€THOM, COUAIBbHON M IKOHOMUYECKOH 3P PeKTUBHOCTH UCCJIEI0OBAHMS

Onpenenenue  3P(HEKTUBHOCTH  MPOUCXOJUT HA  OCHOBE  pacyeTa
WHTETPabHOTO  TOKazaTenss A(OQPEKTUBHOCTH HayyHOro wucciefgoBanus. Ero
HaxXOXXJICHUE CBS3aHO C OMNPEACIICHHEM JIBYX CPEIHEB3BEIICHHBIX BEJIMYMH:
¢buHaHCcOBOM 3P(HEKTUBHOCTH U pecypcIPPEKTUBHOCTH.

WNurerpanbHbiii  mokasarens  (GUHAHCOBOM  A(h()EKTUBHOCTH  HAYYHOTO
WCCIICIOBaHUsI TOJy4aloT B XOJI€ OIEHKH OrojpkeTa 3arpar Tpex (uiau Ooree)
BApUAHTOB WCIIOJIHEHUS HAyYHOTro ucciefoBaHust (cM. Tabm. 2.6). [ns 3Toro
HauOONBIIMN MHTETPAJbHBIA  MOKa3aTeNlb peaju3alud TEeXHUYECKOW 3ajayu
npuHUMaeTcss 3a 0a3y pacuera (Kak 3HAMEHATeNb), C KOTOPhIM COOTHOCUTCSA
(¢brHaHCOBBIE 3HAYEHUS IO BCEM BapHaHTaM HCTIOJHEHUS.

WNuTerpanbHblil ((MHAHCOBBIN MOKa3aTeNb pa3pabOTKU ONPenesieTcs:

n.i @ i
Id’uup = @ i ) (9)

max

| ucni

rac Punp

— UHTErpajibHbIi (UHAHCOBBIN MMOKA3aTeNb pa3padOTKu;

@,; — CTOUMOCTb I-T0 BapUAHTA UCIOIHEHHS;

@Dmax — MAKCUMaJIbHAsi CTOMMOCTD MCHOJIHEHUS] HAYyYHO-UCCIEA0BATENBCKOTO
MpOeKTa (B T.4. aHAJIOTH).

[TonyuenHass  BeJIMYMHA  MHTErpaJIbHOTO  (UHAHCOBOTO  TOKa3aTess

p33pa60TKI/I OTpakacT COOTBCTCTBYIOHICC YMCIICHHOC YBCIMYCHHC 6IOI[)KeTa 3aTpar
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pa3paboTk B paszax (3HaueHHWe OOJbIIEe €AWHMIBI), OO0 COOTBETCTBYIOIICE
YHUCIICHHOE YJCIICBICHHE CTOMMOCTH pa3padOTKH B pa3zax (3HaUuCHUE MEHbIIES
SIUHUIIBI, HO OOJIbIIIE HYJIA).

Tak xak pa3paboTka UMEET OJTHO HCIIOJTHCHHE, TO

¢, _ 991515 _,.
99151,5

P

punp = 0e))

max

]_IJ'ISI aHaJIOT'OB COOTBCTCTBCHHO.

s P, 1455002

_ 147 | @, 161260,3
punal 09 99151’5 d ’

bl = T 991515

max max

WNHTerpanbHblil oKa3arenab pecypcoddPeKTUBHOCTH BapUAHTOB MCIIOJTHEHUS

00BeKTa HCCIICAOBAHUA MOKHO OIIPCACINUTD CICAYIOIIHUM O6pa3OM:
Loi =23 by, (10)

rae |, — uHTErpanbHbIi MOKasaTenb pecypcodPpOEKTUBHOCTH st i-TO

BapUaHTa UCIOJIHEHUS Pa3padOTKu;

a; — BecoBOH KO3(h(HUIHUEHT i-ro BapuaHTa UCIIOIHEHUS Pa3paboTKy;

b*,b°— OGampHast omeHka i-r0 BapuaHTa WCIOJHEHWs pPa3pabOTKH,

YCTaHABJIMBAETCS SKCIIEPTHBIM IyTEM I10 BEIOPAHHOM IIIKaJIe OIEHUBAHMS;
N — 4KCJI0 MapaMeTpPOB CPABHEHHS.
Pacuér wunHTerpampHOro mnokaszatens pecypcod(pPeKTUBHOCTU MpeACTaBieH

HMKC.
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Tabmuua 13 — CpaBHHUTENbHAS OLIEHKA XaPAKTEPUCTUK BapUAHTOB UCIIOJHEHHS TPOEKTa

1O Becosoii .
Texymuii Amnaior | Anaior
koaurmeHt
MIPOEKT 1 2
Kpurepuu rnapaMmerpa

1.Crioco6cTBYyeT pocty
MIPOM3BOIUTEIHLHOCTH TPY/Ia 0,25 5 3 3
I0JIb30BATEIS
2. Y1006CTBO B DKCILTyaTaIlu
(cooTBEeTCTBYET TPEOOBAHUSIM 0,2 5 3 3
norpeodurenei)
3. [ToMex0yCTOWYUBOCTH 0,05 5 3 2
4. DHeprocOepeKeHHE 0,2 5 2 2
5. Hapéxuoctn 0,15 5 4 3
6. MarepnaaoéMKOCTh 0,15 5 4 4
UTOIr'O 1 5 3,1 2,9

m = 90,25 +5.0,2 +5:0,05+5:0,2 +5-0,15 + 50,15 = 5;
Amnasior 1 =3-0,25 +3.0,2 + 3.0,05 + 2.0,2 + 4.0,15 + 40,15 = 3,1;
Amnanor 2 =3-0,25 + 3.0,2 + 2.0,05 + 2.0,2 + 3-0,15 + 4.0,15 = 2,9.

WNurerpanbHblii  moka3zaTelb 3(PQPEKTUBHOCTH BapHAHTOB  HMCIOJHEHHUS

ai
paspabotku (17, ) u anamora (| ,,,) onpenensercs Ha OCHOBAHHH MHTETPATLHOTO

Gunp

IIOKAa3aTCJIA pecprOB(i)(i)eKTI/IBHOCTI/I U UHTCT'PAJIBHOI'O (1)I/IHaHCOBOFO II0KAa3aTCJIAd 110

bopmyie:
poo_ lm . In .
Ic]me |7 d Ideaz T | 4i (11)
punp ¢unal
B pesyinbrare:
b 5 I 31 15229
p =~-5 |4 ——=——=295 =——=25.
dunp ~ punal = qbuHaZ ]
I £MHp 1 I @unal 1 05 I Quna? 1’16

CpaBHEHHE UHTETPAIBHOIO MOKa3aTeNs 3PPEeKTUBHOCTH TEKYIIErO MPOEKTa U
aHAJIOrOB MO3BOJIUT ONPEIETUTh CPABHUTENBbHYIO 3()(PEKTUBHOCTH MPOEKTA.

CpaBuurenbHas 3pPEeKTUBHOCTD MTPOCKTA:

| p
D,y =L (12)
15 qbuHaz
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Pesynbprar BbIUMCIEHUS CpaBHUTEIBHOW 3(G(EKTUBHOCTH MPOEKTa H

cpaBHUTEJBbHAS 3(PPEKTUBHOCTH aHAIM3A MPEACTABIEHBI B Tabuie 14.

Ta6muma 14 — CpaBHutenbHas 3QPEKTUBHOCTD pa3padOTKH

Aganor | Amnanor

[Tokazarenu 1 2 Pazpabotka
WuTterpanbHblil GUHAHCOBBIN TOKA3aTeNb Pa3pabdoTKU 1,16 1,29 1
WuTerpanbHblil moka3aTenb pecypcodddexruBHoCTH 31 29 5
pa3paboTKu ' ’
WuTerpanbHblil moka3aTens 3hheKTuBHOCTH 2,95 2,5 5
CpaBuurenbHas 3QpPEeKTUBHOCT BapUAHTOB 169 9 1
H

HUCIIOJTHCHUA

Takum 00pa3oM, OCHOBBIBASCb Ha ONPEIEICHUH pecypcocOeperarone,
¢buHaHCOBOM, OIOKETHOM, COLMAIIBHOM UM 3KOHOMHYECKOW d(deKkTuBHOCTU
WCCIICIOBaHMSI, TPOBEAS] HEOOXOAMMBIA CpPaBHUTENBHBIN aHalW3, MOXHO CIenaTh

BBIBO/I O MIPEBOCXO/ICTBE BHIMIOJIHEHHOM pa3pabOTKH HaJ aHAJIOTaMH.
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