MunucreperBo odpasoBanns u Hayku Poccniickoi ®@egepanun
®enepanbHOE rOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHHE
BBICIIIETO 00pa30BaHUsA
«HAITMOHAJIBHBINA UCCJIEJJOBATEJIbCKUH
TOMCKHWI NOJUMTEXHUYECKHUIA YHUBEPCUTET»

HNuctutyr OU3UKO-TEXHUYECKUN
Hampasnenue noarotoku 14.04.02 SAnepuble GuU3nuKa U TEXHOJIOTHH
Kadenpa Ousnko-sHEPreTHISCKUX YCTAHOBOK

MATUCTEPCKASA IUCCEPTALIUA

Tema paéoTsl

AHaJIU3 BO3MOKHOCTH UCNOJIb30BaHUS OOPCOAEPKAIMX MATEPUAJIOB B TPAHCIIOPTHBIX
ynakoBkax ¢ PAO

V]IK 621.039.746
CryneHt
I'pynna DPHUO Hoanuce Jara
0AM4r boponait Anekceli FOppeBrnu
PykoBoguTens
Jlo/zKHOCTh ()7 (0] yqe“:;a:;liﬂeﬂb’ Hoanucey Jara
Jouent kad. POY OTU benenxo C.B. K.(h.-M.H.
KOHCYJIbTAHTHBI:
ITo pazneny «DUHAHCOBBIN MEHEIDKMEHT, pecypcod((HEKTHBHOCTE M PECYpCOCOCPEIKCHHE)
JlomKkHOCTH D®UO0 yqe";::;;;i“e“b’ Tonmuce JaTa
Houent kadp. MEH Bepxosckas M.B. K.9KOH.H.
HUCI'T
[To pazgeny «ConmanbHasi OTBETCTBEHHOCTDY
JloJKHOCTD oHuo quﬂ;ﬂa;;eenenb, Moanuck Jara
Accucrenr kad. [1O
I'oronesa T.C. K.(b.-M.H.
OTU ¢
JOITYCTUTD K 3AIIINTE:
3aB. kadenpoi ®UO yqe"::a:l:lee“eﬂb’ Moanuck Jara
K.p.-M.H.,
OOy Homnmatos O.10. ¢
JIOTICHT
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Ilnanupyembie pe3yJibTaThI 00yUYeHUsI

Kon
pe3ynbTaTta

Pe3yabTaT 00yueHus

Ipogheccuonanvuvie komnemenyuu

P1

[Ipumensaty rayOoOKHe, MaTeMaTU4YeCKHe, €CTECTBEHHOHAY4YHBIC, COIMAJIbHO-
DKOHOMHUYECKHE U TpodecCHOHANbHbIE 3HAHUA [N TEOPETUYECKHX U
AKCTIEPUMEHTAIBHBIX UCCIICOBAHUI B O0JIACTH UCIIOJIB30BAHUS SI€PHON YHEPTUH,
SIEPHBIX MaTEepPHAJIOB, CUCTEM y4eTa, KOHTPOJIS ¥ (PU3NYECKON 3aIIUThI IEPHBIX
MaTepuasoB, TEXHOJIOTHH paANaIllMOHHON 0€30MacHOCTH, MEIUITMHCKON (PU3UKHU 1
SIIEPHON MEAMIIMHBI, U30TOMHBIX TEXHOJIOTUI 1 MaTepHalioB B MPOdECCUOHATBLHOM
ESITENLHOCTH.

P2

CraBuTh ® pemaTh HWHHOBAIIMOHHBIE  HWH)XXCHEPHO-QU3MYECKHE  3aJ]ayH,
peann30BBIBATh MPOEKTH B 00JIACTH HCIIONB30BAHUS SIIEPHON SHEPTUU, SACPHBIX
MaTepuajgoB, CHUCTEM Yy4eTa, KOHTPOJS W (PU3NYECKOW 3alIUThl SACPHBIX
MaTepHaoB, TEXHOJIOTUH paTUAIlMOHHON 0e30MacHOCTH, MEAUIIMHCKONW (DU3UKHU U
SJIE€PHON MEIULIMHBI, H30TOMHBIX TEXHOJIOTUI U MaTepUasoB.

P3

Co3naBatbh TeOpeTHUecKHe, pU3NUECKUe U MaTEMaTHUECKUE MOIEIH,
OIUCBIBAIOLINE KOHIECHCUPOBAHHOE COCTOSIHUE BEILECTBA, PACIPOCTPAHEHHE U
B3aMMO/IEHCTBHE HOHNU3UPYIOIINX U3TyYEHHH ¢ BEIIECTBOM M KMBOM MaTepHeH,
(GU3MKy KHHETHYECKUX SIBJICHHUM, IIPOLIECCHI B PEAKTOpaX, YCKOPUTEISAX, POIECCHI
U MEXaHHM3MBbI IEpeHOca paI0OAKTUBHOCTHU B OKpYXKarolleH cpejie.

P4

Pa3pabatpiBaTh HOBBIE AJITOPUTMBI U METOJIBI: PacyeTa COBPEMEHHBIX (PU3HUECKUX
YCTAHOBOK M YCTPOWCTB; UCCIIEIOBAHUSA U30TOMHBIX TEXHOJIOTUI U MaTEPUAJIOB;
W3MEPEHUS XapPAKTEPUCTHK ITOJIENH NOHU3UPYIOIIUX U3JTYUEHUN; OLICHKH
KOJINYECTBEHHBIX XaPAKTEPUCTHK SAICPHBIX MATEPUATIOB; U3MEPEHUS
PaANOAKTUBHOCTH OOBEKTOB OKPYXKAIOIICH Cpebl; UCCIIEOBAHUIA B
PaIMOdKOJIOTHH, METUIIMHCKON (DU3HKE U SIACPHON MEIUITMHE.

P5

OueHuBaTh NEPCIEKTUBBI PA3BUTHS SJIEPHOM OTPACId, METUIIMHBI, AHATU3UPOBATh
palHalMOHHBIE PHUCKH W CLEHAapUM MOTEHUMAIBHO BO3MOXHBIX aBapu,
pa3pabaThiBaTh MEpHI MO CHIDKCHHIO PHUCKOB W OOECTIEUEHUIO SACPHOU U
paavalMoOHHONW 0E30MacHOCTH PYKOBOACTBYSCh 3aKOHAMH M HOPMATHUBHBIMU
JIOKYMEHTaMH, COCTABJIATh SKCIIEPTHOE 3aKIIOUYCHHUE.

P6

[IpoekTrpoBaTh U OpPraHMW30BHIBATH WHHOBAIMOHHBIN OW3HEC, pa3pabaTbiBaTh U
BHEJPSITh HOBBIE BUABI MPOAYKIHUU M TEXHOJOTUH, POpMUPOBATH 3PPEKTUBHYIO
CTPaTeTHI0 W AKTUBHYIO TMOJUTUKY pHUCK-MEHEI)KMEHTA Ha MNpeIIpUsITHH,
INPpUMCHATh MCETOJAbI OLUCHKHM Kad€CTBa W PEC3YJIBTATUBHOCTH Tpyda IICPCOHAA,
MPUMEHATh 3HAHUE OCHOBHBIX IIOJOKEHUW MMATEHTHOrO 3aKOHOAATENbCTBA U
aBTOpCKOro rnpasa Poccuiickoit denepannu.

ObugekynomypHvle KOMREMEHYUU

P7

JleMOHCTpHPOBATh TITyOOKHE 3HAHUS COLMAIBbHBIX, 3TUYECKUX U KYJIbTYPHBIX
aCTIEKTOB MHHOBAIIMOHHOM MPO(eCCHOHAIBHON AEITEIHHOCTH.

P8

CaMOCTOSITEILHO YUUTBHCA U HCIIPCPBIBHO IMMOBBINIATH KBaHI/I(bHKaI_[HIO B TCUCHUC
BCETo Mepuoja mpoheCCHOHATBHON e TEILHOCTH.

P9

AKTHBHO BJ1aJIeTh UHOCTPAHHBIM SI36IKOM HA YPOBHE, MO3BOJISIIOIIEM paboTaTh B
MHOSI3BIUHOM cpejie, pa3padaThiBaTh JOKYMEHTAIUIO, IPE3EHTOBATh PE3YJIbTaThl
pohecCHOHAIBHON JIeATETHHOCTH.




P10 D¢ dexTuBHO paboTaTh HHANBUAYAIHHO U B KOJJIEKTHBE, IEMOHCTPUPOBAThH
OTBETCTBEHHOCTbH 32 Pe3yJbTaThl paboThl M TOTOBHOCTD CJIE€I0BATh KOPIIOPATUBHOM

KYJIbTYpE OpraHu3aluu.

MunucTepcTBO 00pa3zoBanus M HayKu Poccuiickoit @enepanuu
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKIACHHE
BBICIIIET0 00pa30BaHuUs
«HAIIMOHAJIbHBIN UCCAEJOBATEJILCKUMI
TOMCKHM MOJIMTEXHUYECKWA YHUBEPCUTET»

HNucTuTyT @U3NKO-TEXHUYECKUN

Hanpasnenue noarorosku 14.04.02 SAnepHbie hu3mka U TeXHOIOTUU
Kadenpa ®uznko-sHEPreTHYECKUX YCTAHOBOK

YTBEPXIAIO:
3aB. Kadenpoit

Jloamatos O.10.
(ITonmmucy)  ([ara) (®.1.0.)

3AJAHHUE

HA BBINOJIHEHHE BBIIYCKHOM KBAIN(PUKANMOHHOI padoThI

B dopme:

‘ Marucrepckoi auccepTainuu \

(OakanaBpcKoi pabOThI, AUIIIIOMHOTO IPOEKTA/paboThl, MArMCTEPCKOM TUCCEPTALIN)

Crynenry:

I'pynna

PUO

0AMATI"

boponait Anekcelt FOpreBuu

Tema paboThI:

AHaJIM3 BO3MOKHOCTH HCNIOJIb30BaHUS O0opcoiep:KalliX MaTePUAI0B B TPAHCIIOPTHBIX
ynakoBkax ¢ PAO

YTBepkaeHa NpuKa3oM JUPEKTOopa (aaTa, HOMEp) \ 1618/c ot 26.02.2016
‘ Cpok c/1auu CTYJEHTOM BBITOJTHEHHOW PaOOTHI: ‘ 17.06.2016 \
TEXHUYECKOE 3AJIAHHUE:

Hcxonnbie naHHbIE K padoTe

— koHcTanTHbIe 0a3bl maHHbix ENDF/B-VI.8 u
ENDF/B-VII.0;

— moapoOHas wuHpOpManUs O JEUCTBYIOIIEM
3aKOHOJIATENBCTBE B 001acTu xpaneHus PAO.

IHepevyenb moaJiexammx
HCCJIeIOBAHUIO, TPOEKTUPOBAHUIO U
pa3padoTKe BONPOCOB

BBEJICHME: 1IeNIb padOThl, O0JACTh NPUMEHEHUS U
3HAYUMOCTbh PacCMAaTPUBAEMON MTPOOIIEMBI;

OCHOBHasl ~ 4acTb: 0030p METOJOB  pacuéra
paZManMoOHHON  3alUThl, 0030p MPOrPaMMHOIO
obecieuernss SCALE, cpaBHUTENbHBI  aHAIHM3

3alIUTHBIX XapaKTepUCTUK UCCIIETyeMOT0
MaTepuaga,  MOJAEIMPOBAaHHWE  KOHTEWHepa ¢
YCUJICHHOM  3alMTOM,  aHaiu3  MOJYYEHHBIX
pe3yabTaToB, pacdy€éT ce0EeCTOMMOCTH IPOBEICHUS
HCCIIeI0BATENILCKOM paboTsl, pa3paboTka

3



MIPOM3BOJICTBEHHON 0€30MacHOCTH TIPU IMPOBEIACHUU
9KCIICPUMCHTOB (B COOTBCTCTBUU CO CTaHAAPTaMH U
WHCTPYKIUSIMHU 10 TEXHUKE OC30MTaCHOCTH).

Ilepedyens rpaguyeckoro MarepuaJaa

— TIpe3eHTaIus,;
—  4epTEX MCCIEyeMOro KOHTEeHHEPA.

KoHcyabTaHTBI 110 pa3aejiaM BbINYCKHOH KBAJIH(HKANMOHHOI padoThl

Paznen

Koncyabrant

DuHaHCOBBIM MCHEIKMCHT,
pecypcodhHeKTHBHOCTE U
pecypcocOepekeHme

Bepxosckas M.B.

ConmanpHas
OTBETCTBEHHOCTD

I'oronesa T.C.

WMHoCTpaHHbIN A3BIK

Jembsinenko H.B.

HasBanus pa3aejioB, KOTOPbIC TOJKHBI ObITh HANIMCAHBI HA PYCCKOM U HHOCTPaAHHOM

A3bIKAX:

Tungsten tetraboride: superhard material / Tetpabopua Bosibhpama: cCBepXTBEPABINA MaTepHa

JaTa BpIIa4YM 3a/JaHUS HA BBINOJIHEHHE BbINYCKHOM
KBAJTH(UKAIMOHHOH padoThl 110 JIHHEHHOMY rpauKy

3axaHue BbI1aJ1 PYKOBOAMTE/Ib:

JloJIKHOCTD oHuo yqe";”ﬁ:;i“enb’ Hoanuce Jara
Houent kap. POY OTU benenko C.B. K.(p.-M.H.
3aganue NPUHAJT K HCIOJHCHUIO CTYACHT:
I'pynna DPHUO Hoanuce Jlara
0AMA4I’ boponait Anekceli FOppeBrny




3AJIAHME JUISI PA3JEJIA
«®AHAHCOBBIII MEHE’)KMEHT, PECYPCOD®®EKTUBHOCTD 1

PECYPCOCBEPEXEHUE»
CryneHry:
I'pynna DPUO
0AM4I’ boponait Anekceii FOpreBuy
HucrnTyT DU3NKO-TeXHHYECKHUI Kadenpa DY
14.04.02 Anepnsbie
duszuka u
Yposex MarHCTpaTypa HanpagsJieHue/cnenquajibHOCTh TEXHONOT KM/
obpasoBanus SInepHble peakTopbl
1 DHEPIre€TUYECKIUE
YCTaHOBKHU
Hcxoanbie 1anHble K pa3aeny «OPUHAHCOBBIIN MEHEIKMEHT, pecypco3(pGeKTHBHOCTD U
pecypcocOepe:keHue»:
1. Cmoumocmo pecypcog nayuno2o ucciedo8anus Pabota ¢ uadopmaruet, npeacTaBaeHHON B
(HH): mamepuanvho-mexnueckus, POCCUICKUX U MHOCTPAHHBIX HAYYHBIX
9Hepeemu4ecKux, (PUHAHCOBLIX, UHPOPMAYUOHHBIX U
. MyOJIMKAIUAX, aHATUTUYECKUX MaTepuaax,

CTATHUCTUYECKHUX OIOJUICTCHSIX U U3JaHUuAgX,
HOPMATHUBHO-IIPABOBLIX TOKYMCHTAX

2. Hopmbvl u Hopmamussl pacxo008anust pecypcos

3. HCI’IOJle’yEMCl}l cucmema H(UlOZOO6Jl09fC€Hu}Z,
CMmaeKu HAjllo2oe, omltuczzeﬂuﬁ, ()uCKOHWlupOGaHM}Z u

KpeoumoeaHus
IlepeyeHs BONPOCOB, MOMJIEKANIMX HCCJIET0BAHMIO, IPOEKTHPOBAHMIO M pa3padoTKe:
1. Oyenka rommepueckoeo nomenyuana, OreHOYHAs KapTa KOHKYPEHTHBIX

nepcnexmusHocmu u aromephamus nposeoerus HU \ray yirveckmx peleHuit
¢ nosuyuu pecypcos@gexmugnocmu u

pecypcocbepedicenust
2. Ianuposanue u opmuposanue 6100xcema Hepapxuyeckas CTpyKTypa paboT
HAYHHBIX UCCICO08AHUIL SWOT-anams
KanenmapHsiil maH-rpaduk peanu3aiiy npoeKTa
3. Oyenka pecypchoil, punancosoi, coyuanbHol, Omnpenenenne pecypcodpHeKTHBHOCTH MTPOSKTA
010021cemHuotl d¢hhexmusHoCmu HayUHO2O
uccnedo8amus

HepequL rpa(l)l/l'—leCKOFO MATEPHAJIA (c mounvim yrazanuem ob6sa3amenvublx yepmediceil)

OyeHounas Kapma KOHKYPEHMHbIX MEeXHUYECKUX PeuleHutl
Mampuya SWOT

Uepapxuueckas cmpykmypa pabom

Kanenoapnuwuii nnan npoexma

brooocem npoexma

Onpedenenue pecypcosgghexmusHocmu npoekma

Uk~ wd P

\ JlaTa BbIIauM 3a1aHud 1JI51 pa3jiesia no JUHeHHOMY rpauky ‘

3ana}me BbIAJI KOHCYJILTAHT:

Jlo/KHOCTD U0 Yuenan ctenens, Moanucn Jlara
3BaHHUE
ouent kap. MEH

A ¢ Bepxosckas M.B. K.OKOH.H.

UCI'T
3aianue NPUHSAJ K HCIIOJHEHUIO CTY/IEHT:
I'pynna [0)5(e) Hoanuck Jara
0AMA4r Bboponaii Anekceit FOpreBuu




3AJIAHME JUISI PA3JEJIA
«COIIUAJTBHASI OTBETCTBEHHOCTDb»

CryneHry:
I'pynna DPUO
0AMATI" boponait Anekceit IOpseBrny
HucruryT DuU3MKO-TeXHHYECKU I Kadeapa DY
14.04.02 SInepusbie
du3uka u
Yposeith Marwuctparypa HanpagiieHne/criequaabHOCTh TexHonoru/
obpasoBanust SlnepHble peakTophl U
OHCPICTUUCCKUC
YCTaHOBKH
I/ICXOI[HBIC JAaHHBIEC K pasaejy «COHI/IaJIbHaSI OTBETCTBEHHOCTDb)» .
1. Onucanue pabouezo mecma (paboueii 30Hwi, — BpenHBIX (PaKTOPOB ITPOU3BOACTBEHHOMN
MEXHONIO2UYECKO20 NPoYeccd, MeXaHu4ecko2o 0bopyooeanus) cpenbl (MHKPOKIMMAT, OCBEIICHHUE, IIIyMBI,
Ha npeomem 603HUKHOBEHUA: 9NIEKTPOMATrHUTHBIE TTOJIsI, HOHU3HUPYIOIIEe

U3JIy4eHUE);
- OIAacHBIX (haKTOPOB TIPOU3BOACTBEHHOI
cpelpl (IMEKTPUUCSCKON, TI0KAPHOH U B3PHIBHOM

TIPUPOJIBI).
2. 3nakomcmeo u omoop 3aKOHOOAMENbHBIX U HOPMAMUBHBIX AJIEKTPOOE30MMaCHOCTbD, 0’Kapo0e30MacHOCTb,
OOKYMEHMO8 NO meme TpeboBanus npu padbote Ha [IDBM

IlepedyeHs BONPOCOB, MOAJIEKAIIMX HCCIEI0BAHUIO, TPOEKTHPOBAHUIO H pa3padoTke:

1. Ananu3 evis6neHHbIX 6PEOHBIX (PAKMOPOE NPOEKMUPYEMOT — BO3JICIICTBUE HA OPraHU3M YEJIOBEKa,
NnpouU3800CMBEHHOU cpedbl 8 credyioujeli — TPHUBEAEHHUE JIOITYCTUMBIX HOPM;
noOCAe006amenbHOCU: — IpeajlaraéMble CpEACTBa 3allUThI.

2. AHanus3 6vis671EHHBIX ONACHBIX PAKMOPOS NPOEKMUPYEMOU — 23JIeKTp0o0e30MmacHOCTh (B T.4. CTATHYECKOE
npou3sedEnHol cpedbl 8 Credyioujell nOCi1e008amenrbHOCMU. JIEKTPHYECTBO, CPEIICTBA 3AIUTHI);

— TOXapOB3PHIBOOE30MACHOCTD  (TPUYHHBL,
NpOoQUIAKTUYECKHE MEpPOIPUATHS, MEPBUYHbBIC
CpelICTBA MOKAPOTYIICHHUS).

\ JlaTa BbIIa4YM 3alaHUdA NJId pa3jeia 0 JUHEeHHOMY rpauky \

3az[alme BbIJ1aJ1 KOHCYJIbTAHT:

YdeHnasi cTeneHb,

Jl0JZKHOCTD [(%(0] sBanme Monnmuck JaTa
Accucrenr kag. [1O
’ I'oronesa T.C. K.(p.-M.H.
OTU b
3a;[a1me NPUHAJT K HCITIOJTHCHUIO CTYACHT:
I'pynna DPHUO Ioanuce Jlara
0AMA4I" boponait Anexceit OpreBuu




MunucreperBo odpasoBanns u Hayku Poccniickoi ®@egepanun
denepanbHOE roCyJapCTBEHHOE ABTOHOMHOE 00Pa30BaTENIbHOE YUPEXKICHHUE

BBICIIIETO 00pa30BaHUs

«HAITMOHAJIBHBINA UCCJIEJJOBATEJIbCKUH

TOMCKHWI NOJUMTEXHUYECKHUIA YHUBEPCUTET»

HNuctutyr OU3UKO-TEXHUYECKUN

Hampasnenue noarotoku 14.04.02 SAnepuble GuU3nuKa U TEXHOJIOTHH

Ka(pez[pa DU3UKO-PHEPTETUYCCKUX YCTAHOBOK

[Mepron BeimoaHeHust (oceHHu# / Becennuit cemectp 2015/2016 yueOHoro roma)

dopma npeAcTaBICHUsT paOOTHI:

\ Marucrtepckas auccepranus

(bakamaBpckas paboTa, JUILIOMHBIH POEKT/padoTa, MarucTepcKast JUCcepTaus)

KAJIEHJIAPHBINA PEUTHHI -TIJIAH

BBINIOJIHCHH S BBIILY CKHOM KBATH(UKALMOHHON PadoThl

‘ CpoK c/1auu CTY/IEHTOM BBITIOJIHEHHOM paboThI:

| 17.06.2016

Jara Ha3Banue pa3aena (moayJs) / MaxkcuMaabHBIH
KOHTPOJISt BU/1 padoThI (MCCJIeJ0BAHUS) 0aJ11 pazaesa (MoayJisi)

3.02.2016 | Pa3zpaboTka TEXHHYECKOTO 3a/IaHUs 5

5.02.2016 | CocraBiieHHE U YTBEPKACHUE TEXHUICCKOTO 3aTaHHS 5
10.02.2016 | Beibop HanpaBiIeHMs HCCIETOBAHIHA 5
12.02.2016 | [TogOop v u3yyeHne MaTepuasnoB Mo TeMe 5
13.02.2016 | KanenmapHoe miaHupoBaHue paboT 5
14.02.2016 | U3y4yeHue MHKEHEPHBIX METOJIOB pacyeTa 10
15.02.2016 | Uzyyenue nporpammuoro koga SCALE 10
30.03.2016 | MoaenupoBaHue KOHTeHHEpa 10
14.02.2016 | BommonHenne pacy€ToB U aHAJIN3 MOJTYYCHHBIX JaHHBIX 10
25.04.2016 | OGoOmeHne u OlleHKa Pe3yIbTaTOB 10
26.04.2016 | CocraBneHue MOSICHUTEILHON 3aTUCKHU 5
27.04.2016 | ITpoBepka nmpaBuabHOCTH BhioHeHHUS [[OCTa 10

MOSICHUTEIIbHOW 3aITUCKH
25.05.2016 | [ToaroroBka K 3allUTe 10
CocTaBuil IpenoaBaTeb:
JL0JIZKHOCTH [0)7 (0] quﬂ;ﬂalc;;nem,, Hoanucey Jara
Honest kad. POY OTU benenko C.B. K.(.-M.H.
COI'JTIACOBAHO:
3aB. kadeapoii U0 yqe";:;ﬁ;i"em” Hoanuce Jara
OOV Honmatos O.10. KM,
JIOLICHT




PE®EPAT

BeinyckHast kBanu¢ukanuonHas padoTa BkitodaeT B ce0s: 126 ctpanun, 43 pucynka, 24
TaOIUIIBI, 5 TPUITOKESHHIA.

KitoueBbie cnoBa: TtpancnoptupoBka W xpanenne PAO, pacuérawii xom SCALE,
TeTpabopu]] Bosib(ppama, HOHUZUPYIOIIEE U3TydeHUe, HEHTPOHHAs 3alluTa.

OOBeKTOM UCCleIoBaHMs ABIseTCS TeTpabopu Boib(pama.

Ilenp paboThl — NpPOBEIEHUE MHOTOCTYNEHYATOTO aHAJIN3a BO3MOXHOCTH IMPUMEHEHHS
TeTpabopuga Boib(PpamMa B KaydecTBE Marepuana s YCWICHHS paTdalliOHHOW 3alluThl
KOHTEHHEPOB /1JIs1 TPAHCIIOPTUPOBKH U XpaHeHus PAO.

B nporniecce uccrnenoBanust ObIIH U3y4eHbl HHKEHEPHBIE U IPOTPaMMHbIE METO/IbI pacyéra
ocnalOJeHuss MOTOKOB pPAaJUAllMOHHBIX YacTHLl, [POAHAIU3UPOBAHBI PA3JIUYHbIE 3aIIUTHBIE
MaTepHuallbl ¢ TOYKH 3pEHUs 0CIA0ICHHS IPOXOASIIET0 Yepe3 HUX HOHU3UPYIOILETr0 U3JIy4eHHs.

B pesynbrare mccienoBaHus MOJTYYEHBI MOJPOOHBIE JaHHBIE O PaJUaAllMOHHO-3AIIUTHBIX
XapaKTepUCTHKaxX TeTpabopuia Bojabppama.

CreneHb BHEIPEHUS: BBICOKASI.

OO6nacTh NpUMEHEHHUS: AepHAs IPOMBILIUIEHHOCTb.

DxoHOMUYECcKas 3PPEKTUBHOCTH/3HAYUMOCTH PA0OTHI BHICOKASI.



OraaBJjieHue

|23 2T (=) &0 (T 11
1 Q030D JTATEPATYPDBI «eveeeeeiiiiuuurrtrrerteeeesssssasstrssserteeseesssssssstsseeertessessssnnssssssereeeseeens 14
1.1 MICTOUHHKH PAQ ... s 14
1.2. IIpeanochUIKU K YBEMUUEHUIO aKTUBHOCTH PAO ..., 15
1.3 TeTpaOOPUT BOIBMPAMA .....evreeiuirrereesiirreeeesssirreeeesssssreeeessannreeeessannneeessnnnneeees 16
2 ONMCaHUE METOMIOB PACUETA....vvvvvrreeeerrinnenes Oummoka! 3akiagka He onpenesneHa.
2.1 TTOCTAHOBKA BAMAUM ... .cvuveernerenneirnreirneeennnns Ommuodka! 3akiaaka He onpejaeieHa.

2.2 Be10bop KoHTeiHepa 711 MOAUPUKALUH......Ommdka! 3akiaaka He onpeaeseHa.

2.3 H>KeHEepHbIE METObI PACUETA................... Oummoka! 3akiagka He onpeneseHa.
2.3.1 mxeHepHble METOABI pacyéra ajibpa-u3iayyeHus. ....... Ommoka! 3akiaanka He
omnpeaeseHa.
2.3.2 lmxeHepHble METObI pacyéra 0eTa-u3JIy4eHHUS ........... Ommoka! 3akiaanka ne
omnpeaeseHa.
2.3.3 H)xeHepHbIE METOBI pacu€ra raMMa-u3iIy4eHus ........ Ommoka! 3akiaanka He
omnpeaeseHa.

2.3.4 lmxeHepHbIE METOABI pacuéTa HEUTPOHHOT O n3nydeHus.. Ommuodka! 3aknaaka
He onpe/iesieHa.

2.4 Pacuérsl ¢ nomomisio nporpammbel SCALE.Ommoka! 3akiagka He onpenesnena.

2.4.1 Onucanrie BXOAHbIX AaHHBIX nporpammbl SCALE ........ Ommoka! 3aknagka He
omnpeaesieHa.

3 Pacuérbl U aHaIU3 MOJYYCHHBIX IAHHBIX....... Ommuodka! 3akiaaka He onpejaeieHa.

3.1 CpaBHuUTENBHBIN aHaIU3 TeTpadbopuaa Bojdb(pama, CBUHLIA U CTANIM. ..... Omudka!l
3akiaaka He onpeaeseHa.

3.2 AHayiu3 BO3MOXKHOCTH 3aMEHBI 3aIlIMTHOT'O CJIOS U3 CBUHIIA HA CJIOM TeTpadopuaa

BOJTBRPAMA ..vviiieeeiitiieee e eibeee e e s e e e Oummoka! 3akiagka He onpeneseHa.
3.3 AHaiu3 BO3MOXKHOCTH YJIYUIIEHUS KOHTeHHepa J00aBIeHUEM 3aIlIUTHOTO CIIOS

U3 TeTPabOPHUIA BOTBAPAMA ...vvvveereriieeeeenieene Oummoka! 3akiagka He onpeeseHa.
3.3.1 Pacuér anbpa-u3ayueHUs .......ccceerrrrnnrnnnn Oummoka! 3akiagka He onpenesneHa.
3.3.2 Pacu€r 0eTa-M3IYICHHU ..uvvverreeeeeessiinnnnin, Ommuodka! 3akiaaka He onpejaeieHa.

3.3.3 AHanu3 3auUThl OT HEUTPOHHOTO U raMMa-u3inydeHus .Ommuodka! 3akinaaka He
onpeseJieHa.

3.3.4 Pac4€r n030BbIX XapaKTEPUCTHK ............. Omuodka! 3akiaaka He onpejaeJieHa.
4 OuHAHCOBBIN MEHEHKMEHT, pecypcoddPeKTUBHOCT, U pecypcocbepexenue. 17

4.1 IloTeHMaIbHBIE TOTPEOUTENH PE3YIBTATOB UCCIECTOBAHUS ....eveeeeerrreeeenininneeanss 17



4.1.1 AHann3 KOHKYPEHTHBIX TEXHUYECKUX PEIIEHMM ..eeerieiiinrreiieeeeeenssnnnnnnneeeas 18

O N VAV L@ B IR : v 1 1 c J S PRPOS PP PPPP 20
4.2 IInanupoBaHKE YIIPABICHUS HAYUHO-TEXHUUECKAM TTPOCKTOM ....vvvvvreeesnevnennsss 23
4.2.1 Nepapxudeckas CTPYKTYPA PAOOT IMPOCKTA ..vvvvrrrrereeesssssnrrrrrerresssessssssssssssseeees 23
4.2.2 KOHTPOIIBHBIE COOBITHS TIPOCKTRA +.eevvrreeeessnnreeeessannnneeesssnnneeeessannnneeeesannnnneess 23
4.2.3 TITAH TIPOCKTA. ..1vvveertteeeesssssuttrnseeteeeeessssasssssssseeeeaeessssanssssssseeeeeeessssanssssseeeeeeees 24
4.3 BIOJIKET HAYYHOTO UCCIIEIIOBAHUS «.cvvvvvveeeeeereeeneeeeeeneeeeeeeeseeeseesessssseeeeeseeeeeeeeeenees 27
4.3.1 PaCUET MATEPUAITBHBIX BATPAT +.vvvvrreeeesissnnrrrnrereeeeesssaaasssnnsseseeseesssssasnnnnnseeeeees 27
4.3.2 Pacuér 3aTpar Ha CreruaibHOE 000PYI0BaHUE ISl HAYTHBIX
(OKCTIEPUMEHTAITBHBIX PAOOT) +reuvrrireesiitreeeessantsrereesssnseeeessannnreeeesannneeeesaannnneeeesanns 28
4.3.3 OcHOBHas 3apa0OTHAS IJIATA UCTIOTHUTEIICH TEMBI .....vvvvvvrereeeeeessesssssnnnneeeeeens 29
4.3.4 JlononHutenbHas 3apa00THAs IJ1ATa UCTIOMHUTEIICH TEMBI ...vvvvveeeeeseesiiiveeenee. 31
4.3.5 OTuncneHust BO BHEOIOJKETHBIC (DOHIIBI .....vvvvreeeiiuiiieeeesaiiieeaeesainneeeesasenneeeens 32
4.3.6 HaKITQTHBIE PACKOBL ... ..vveveeesurreeeeesinrreeeesaansseeeessasnnneeeessnnnseesssannseeessansnnneeens 32
4.3.7 ®opmupoBaHue O0JKETa 3aTpaT UCCICAOBATEIBCKOTO TPOCKTA ..ovvvvvvvvvvvreee. 33
4.4 Opranu3auuOHHAS CTPYKTYPA IIPOCKTA ..vvvveesirnrrrrressssnrrrreesasnnreesssssnneeessassnneeeens 33
4.5 MaTpPHIIQ OTBETCTBEHHOCTH . .uvuvvvrrerrsesessssssssssssseesesesessssssssssssssesessesssssssssssseeees 34
4.6 Omnpenenenue pecypcHoi (pecypcocbeperaroreit), puHaAHCOBOM, OI0KETHOM,
COITMATBHON ¥ SKOHOMUYECKON 3P (HEKTUBHOCTH UCCHETOBAHUS «.eeeeeevvivvvvrnnennnennns 35
5 ConmanbHasg OTBETCTBEHHOCTD vvvvvvvrevrneennnsns Omuodka! 3akiaaka He onpeaeieHa.

5.1 AHanu3 omacHbIX U BPEIHBIX MPOU3BOACTBEHHBIX (hakTopoB Ommoka! 3akiiagka
He onpe/ieJieHa.

5.2 ObocHOBaHKE U pa3zpabOTKa MEPONPUITHI MO CHUKEHUIO YPOBHEH OMACHOTO U
BPEIHOT'O BO3JICUCTBUS U YCTPAHEHUIO UX BIUSHUS HA PAOOTAIONIUX. ......... Ommoka!
3akuagka He onpeaeseHa.

5.2.1 Opranu3alMOHHbIE MEPONIPUATHS............. Omuobka! 3akaaaka He onpeneJieHa.
5.2.2 TeXHUUECKUE MEPOIIPHUATHS ..o Ommuodka! 3akiaaka He onpeaeJieHa.
5.3 YcnoBus 6e30macHOM pabOThI ..................e. Ommuodka! 3akiaaka He onpejaeieHa.
5.4 DIIEKTPOOC3OTACHOCTD ..vvvvvvvvrerrreeaesssinnnnnens Ommuodka! 3akiaaka He onpejaeieHa.
5.5 IloxapHast 1 B3pbIBHAsI 0€30MMACHOCTb ........ Ommuodka! 3akiaaka He onpeaeieHa.
BAKITFOUCHHE .....ceeeeeeeeeeeeeaeeeeeeeaeeeaeeeeaaeaeaeaeaeaeeens Ommuodka! 3aknaaka He onpejaeJieHa.
(03517 (670) R 1 (001171 %: 11171 SO PP PPPPPPPPPPPPPPPPRPRS 39
CnucoK UCIOIb30BAHHBIX UCTOYHUKOB ............ Omuodka! 3akiaaka He onpejaeJieHa.
TIPUITOKEHHME A ..o Ommuodka! 3akiaaka He onpejaeieHa.
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[IpritokeHUE b........oovvvvviiiiiiiiiiiiiiiiii, Oummoka! 3akiagka He onpeneseHa.

ITprioKEeHNE B ..o, Ommuodka! 3akiaaka He onpejaeieHa.
IIpriokeHue I'........oovvvvviviiiiiiiiiiiiiiiiiiiii, Oummoka! 3akiagka He onpeneseHa.
TTpHITOKEHUE 1 .o Omuodka! 3akiaaka He onpeaeieHa.
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BBenenue

Mopepau3anysi KOHTEHHEPOB Ui TPaHCHOPTHPOBKM M xpaHeHus PAO
ABJISIETCS AKTyaJIbHOM 3aJadell B COBPEMEHHOM MHpe. BaXHOCTh AaHHOM 3amadu
o0ycCIIoBIIeHa €XKeroMHbIM yBenndeHueM o0pEéMoB PAO B Poccuu u Bo Bc€ Mupe, a Tak
KE Y)KECTOUEHUEM 3aKOHOJATeNbCTBA B 00JacCTM OOpalleHus C  SIEpPHBIMU
marepuanaMu u ¢ PAO B yacTHOCTH.

[Tpo6iemy yBenuuenust 00EM0B PAO MOXHO MOMBITATHCS PELIUTH HE TOIBKO
MyTEM MOJIEPHU3ALIMEN UMEIOIIUXCS KOHTEUHEPOB, HO U MYTEM CO3/I1aHUSA HOBBIX. Y
BTOPOI'O0 IIYTM €CTh CBOM MPEUMYIIECTBA, B YAaCTHOCTU OTCYTCTBUE KECTKOU
OTPaHUYEHHOCTU NPU MPOCKTUPOBAHUH, HEN30EKHOM Npu padoTe ¢ JEeHCTBYIOUIUMU
MOJEJISIMU, BO3MOKHOCTh CO3JaHUs NPHUHIIMINAIBHO HOBBIX BUIOB KOHTEHMHEDPOB.
Onnako 3TOT nyTh OoJjiee 3aTpaTHbIM, T.K. JJII HOBBIX KOHTEMHEpPOB MOTpeOyeTcs
pa3paboTKa HOBBIX TEXHOJIOIMSI MX CO3[IaHUs, HOBOE€ 00OpYyIOBaHUE ISl pabOThI C
HUMH, TOMEHSIOTCS MHOTME pa3pa0OTaHHbIE paHee periaMeHTbl. MoaepHHu3auus
CYWIECTBYIOIMX KOHTEMHEPOB IMPAKTUYECKU IOJHOCTBK  JIMIIEHA JaHHBIX
HEJOCTATKOB IIPU ONPENEIEHHBIX YCIOBUAX, HAIIPUMEDP IPU HEU3MEHHOCTH BHEIIHUX
rapaMeTpoB KOHTEWHEpOB. M3 aroro cieayer, 4To MOIEpHU3ALNS CYILIECTBYIOIIUX
KOHTEHHEPOB dKOHOMUYECKU OoJiee 3(h(PeKTUBHA, YTO OYEHb BaXKHO B COBPEMEHHOM
MHpE.

Jlist TmyOOKOM MOAEpHU3AIUHU CYIIECTBYIOMIMX MOAU(MUKAIMN KOHTEHHEPOB
IUIsl TpaHcnopTUpoBKkU M XxpaHeHuss PAO TpeOyroTcs wuccinegoBaHusi B 001acTH
NOJIyYEHNT W TPUMEHEHUS HOBBIX MAaTEpPUAIOB, C XOPOIIMMHU 3allUTHBIMH
XapaKTEpUCTUKaMHU, a TaK K€ HCCIeAoBaHUs B O0JacTH pacy€ToB JIA
MaTeMaTUYECKOro 00OCHOBAHUS MPUTOJHOCTU PA3IUYHBIX MOAUPUKALIUH.

HoBble 3amuTHbIe MaTepHUaIbl TOMKHBI 00J1aaTh TAKUMHU XapaKTePUCTHKAMU
KAaK BBICOKMH YPOBEHb OCTAaHABJIIMBAIOLIETO BO3JCHCTBUS HA PAa3JIUYHBIE BUIBI
PaJIMOAaKTUBHOIO W3JIyYEHHMs, PaAUallMOHHAsl CTOMKOCTb, & TaK JX€ CTOMKOCTh K

Pa3JIMYHBIM BHELIHUM Pa3IpaxuTelsiM (MEXaHUYeCKas U XUMHUYECKas CTOMKOCTB).
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Tak e BaXHbl TaKUE€ MApaMeTPbl Kak HU3Kash CTOMMOCTb MATEPUAJIOB U HX
TEXHOJIOTUUHOCTb.

[Ipu monmepHM3alUU KOHTEMHEPOB BaXXEH HE TOJBKO BHIOOp 3aIMTHOTO
MaTepualia, HO ¥ TEOMETPUS €0 UCIIOIb30BaHMs. B 4acTHOCTH, HOBBIMHM MaTepHaliaMu
MOYKHO 3aMEHHTh YaCTh MATEPHUAJIOB, UCITOJIB3YIOIIUXCS B KOHTEUHEPE, TaK K€ MOXKHO
CO3/1aTh JIOMOJHUTEIbHBIC 3allUTHBIE CJIOM KAaK BHYTPH, TaK W Ha ITOBEPXHOCTH
KOHTECUHEPOB.

BapuaHTbl 4aCTUYHOM 3aMEHBI CTAPBIX MAaTEPUATIOB KOHTEHHEPOB U CO3JaHUs
HOBBIX BHEIIHHMX 3aIIUTHBIX CJIOEB SABJISIOTCS HAaMMEHEE TEXHOJOTMYHBIMHU. 3aMeHa
MaTepuaioB NPUBEIET K CHIIbHOMY M3MEHEHUIO TEXHOJIOTMHU CO3JIaHMsl, TaK KE 3TO
notpeOyeT 0OoJjiee BBICOKMX MOKaszaTelell y HoBoro marepuana. Hampumep, mnpu
VCIIOJIb30BAHUHY HOBBIX MATEPUAJIOB B KAUECTBE JOMOIHUTEIIBHOTO BHYTPEHHETO CIIOS
3alIUTHI, TAKUE XAPAKTEPUCTHUKH, KAK MEXAHMYECKAS W XMMHUYECKash YCTOMYHUBOCTH
MOTYT OBITh HU3KMMHM Y HOBOro MaTepuana. T.K. JaHHBIX 3alllUTHbIC (DYHKIHUU
OCTalOTCSl y CTapol OO0OJOYKH, a TO BpeMs Kak NpH Moadope marepuana s
BHYTPEHHETO CJIOI MOYHO COCPENOTOYMTHCS HA  PaJUANUOHHO-3AIUTHBIX
XapakTepuCcTUKax. llpW co3maHWM BHEIIHErO 3allUTHOIO CJ0S MOTYT CHJIBHO
U3MEHUTBCA YCIIOBUS JKCIUTyaTallud KOHTEWHepa. BHEmHW 3aluTHBIN CJIOU
NPUBEIET K YBEJIUUCHUIO rabapuTOB, a TaK K€ MOTPeOyeT CO3/IaHUsI HOBBIX CHUCTEM
KperuieHuid W CcToeK. KpoMe TOro 3TO BHECET HW3MEHEHHUA B TEXHOJOTHIO
TPAHCHOPTUPOBKH JAHHOI'O KOHTEMHEpA.

Jiist o6ocHOBaHuA 3(DPEKTUBHOCTH MOJIEPHU3ALIMHN MOTPEOYETCsl MPOU3BECTH
PAL YUCIIEHHBIX YKCIEPUMEHTOB.

HoBu3zna panHOM pabOThl 3aKjIOYaeTCs B MCCIEAOBAHMU B KayeCTBE
3alIUTHOrO MaTepuiana Terpadopuaa Boidb(dpama, a Tak K€ IMPOBEIACHHE PacCUETOB

paHHaHHOHHOﬁ 3alIUThI U JO30BbIX XaPAKTCPUCTUK C UCII0JIB30BAHNCM IIPOIPaAMMHOI'O

makera SCALE-6.0.
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[lens paboOThI: MPOBECTH MHOTOCTYIEHYATHIM aHAJIW3 BO3MOXKHOCTH
npuMeHeHus TeTpabopujaa Boib(ppaMa B KauecTBE Marepuana [Jjs YCHIICHUS
paaalvOHHON 3aIIUThl KOHTEHHEPOB ISl TPAHCIOPTUPOBKU U XpaneHus PAO.

JUis JOCTHKEHUS MTOCTABIICHHOM L€ HEOOXOIMMO PEIINTD Psijl 3a/1ay:

—  U3Y4HThb METOAbBl pacu€ra ociabieHus IMOTOKOB YacTHULl IpHU
IIPOXOXKACHUU X YEPE3 Pa3INYHbIE MAaTEPUAJIBI,

—  chenarhb CPaBHUTEIIBHBIN aHaIu3 pagualOHHO-3aIUTHBIX
XapaKTEpPUCTUK MCIHOJb3yEMbIX B HACTOSIIEE BPEMs 3alUTHBIX MaTE€pUAlOB H
UCCIIEAyEMOr0 MaTepraa;

—  IPOAHAIU3UPOBATH BO3MOKHOCTH 3aMEHBI HEKOTOPBIX HCIOJIb3yEMBIX B
HACTOSAIEE BpeMs 3alUTHBIX MAaTEpPHAJIOB HA HCCIEAyEMBbI Marepual B
CYILIECTBYIOLMX KOHTEHEpax Jyisi TpaHcopTupoBku PAO;

—  IPOAHAJIU3UPOBATH BO3MOKHOCTh MOJEPHM3ALMKA  CYILIECTBYIOIINX
KOHTEHHEPOB METO/I0M CO3/1aHMsI JOTIOJHUTENBHOIO BHYTPEHHET O 3aLIUTHOTO CJI0S U3
UCCIIElyEMOI0 MaTepuajla ¢ pacy€éToM IIOTOKOBBIX XapaKTEPUCTUK M JTO30BBIX

XapaKTEPUCTHUK.
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1 O030p auTEpaTYypbI
1.1 Ucrounuxku PAO

Exeronno B Poccum yBenuuuBatorcsi o0bEMbl PAO. Mcrounukamu PAO
spisiiotcst 10 medictBytormux  ADC, coxepkamue 35 9HEproOJIOKOB  OOIIeH
MOIITHOCTBI0 25 443 MBT, moaBOIHBIN W HAABOAHBIM aTOMHBIA (uioT (cBbIE 70
€AVHULL, BKJIIOYAst CIIMCaHHbIC HEYTUJIN3UPOBAHHbBIC CyOMapuHBbI),
nepepadaThIBAIONIME 3aBOJIbI U BOGHHO-TIPOMBITINICHHBIN KOMILIEKC.

Tax e yBenuuenuto 06béMoB PAO crniocobcTBoBana ¢enepanbHas 1eseBast
nporpamma «ObecrniedeHre SAepHON U paaranonHon 6e3onacHoct Ha 2008 roa u Ha
nepuon 1o 2015 roma» (®ILII APb-1), Bxoae koTopoi ObLT Tpou3BenéH cOOp
PaIUOU30TONMHBIX HMCTOYHUKOB JHEPTUM C CEBEPHBIX PETHOHOB, YTUIM3UPOBAHO
MHOKECTBO aTOMHBIX CYOMapuH U MPOU3BECHA JAE3aKTUBAIUS PA3TUYHBIX SJIEPHBIX
00BEKTOB COBETCKOT0 Hacnenus [1].

Ctout ormetuth, uTo utorom OIIII SAPb-1 crano obmee cHmkeHnEe 00HEMOB
PAO: na 01.01.2015 r. o6bem HakomeHHBIX PAO cocrasun 431 mun M3 XKPO u
76 mua T TPO (coorBercTBeHHO 486 MitH M 1 87 MJIH T Ha MOMeHT npunsTus OLII).
Onnako paHHble [HGPBI OBUIM TIOJYYEHBI 3a CUET 3HAYMTEIBHBIX OOBEMOB
nepepabOTKU  HACHIEOusi COBETCKOTO  BOEHHO-TNIPOMBIIUIEHHOTO  KOMILIEKCA.
ITepepabotrka PAO 3HaUMTENBHO CHUKAET €ro 00BEMBI.

OnHako pa3BUTHE aTOMHOM SHEPreTUKU MPUBOJMUT K YBEIUYCHUIO 00BEMOB
noctyrieauss PAO. B mmanax PocAToma cTaBUTCS LIENBIO OTKPBITHE HE MeHee |
HOBOT0 3Heproosioka ADC KaxAblid roji, TaK K€ €KEroJHO YBEJIMYUBAETCS aTOMHbBIN
ot Poccum.

Tabmuma 1 HaraggHO AEMOHCTPUPYET TEMIIBI YBEJIMYEHUS CKOPOCTH

obpazoBanus PAO B Poccuu
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Tabmuma 1 — Exeronnoe oobpazoBanue PAO B Poccun

JKPO TPO
I]?Xg MITH M° % MJIH T %
2010 r. 2014r. | 2010r. 2014r. | 2010r. | 2014r. | 2010r. | 2014 1.
HAO 2,82 1,17 92,69 89,91 1,38 1,18 99,22 99,91

CAO 0,21 0,12 6,84 9,32 0,01 0,001 0,45 0,08
BAO 0,01 0,01 0,47 0,77 0,01 0,0001 0,33 0,01
Htoro 3,04 1,29 100 100 1,39 1,18 100 100

Kpome Ttoro, texnomormueckoe iuaepctso Poccum Ha MUPOBOW apeHe B
obnactu mepepaboTku u 3axopoHeHus PAO mo3Bonser u3BIEKaTh MNPUOBLUIL U3
OTXOJIOB U3 JIPYTUX CTpPaH, MyTEM B3STHS Ha ce0s 0053aTeNbCTB M0 00CTY>KUBAHUIO
PAO nocraBmuka. 9To Tak e MOXXET BHECTH BKJIaJl B yBelnueHue 00bémMoB PAO Ha

teppuropuu Poccuiickon denepanuu.
1.2. IlpeanochblIKH K yBeJIHYeHHI0 akTuBHOCTH PAQO

Kpome yBennuenust 00béMoB PAO cTOUT OTMETUTH U yBETUUEHUE AKTUBHOCTHU
PAO.

B Hacrosimiee BpeMs BBOAUTCS IIPAKTUKA YBEIHMYEHUS JJIUTEIBHOCTH
KaMITAaHUA YHEPTeTUYECKUX SIIEPHBIX PEAKTOPOB. DTO TO3BOJISIET Oosee 3PPEeKTUBHO
UCIIOJIB30BaTh SAEPHOE TOIUIMBO. OIHAKO 3TO MPUBOAUT K YBEIUYEHUIO AKTUBHOCTH
OJIT. Ceiiuac JJIUTEIHPHOCTh KAMIIAHMI BO MHOTOM 3aBHUCHUT B TOM YMCJIE M OT TOTO,
HAa Kakyl BBICOKYI0 akTUBHOCTh PAQO paccuuTaHbl TpaHCHOPTUPOBOUHBIE
KOHTEHHEpBI, T.K. 0accelHbl BpeMeHHOU Bbiiepk kU Ha ADC He OECKOHEYHBI, HTO
BBIHYKJIA€T C OlNpenenéHHoN yacToTol BeiBO3UTh OMAT co cranumii. OTcroaa cienyer,
YTO YBEIUYEHUE PAAUALIMOHHON 3aIUILEHHOCTA KOHTEUHEPOB ISl TPAHCIIOPTUPOBKHU
PAO cmoxer mocrnocoOCTBOBaTh YBEIUYEHHUIO JIUTEIHLHOCTH KaMITAHUH SIIEPHBIX
PEaKTOPOB.

Tax xe crouT oTMmeTuTh, uTo mpu mepepadborke PAO, 00bEM 0OTX0I0B
YMEHBIIAIOTCA, OJHAKO BO3PACTAET YAECIbHAS aKTUBHOCTh. [3yueHne HOBBIX
paauaIMOHHO-3alUTHRIX MaTepUalioB TaK »>K€ TMOoJe3Ho Oymer u B o0nactu

nepepabOTKu paInOaKTUBHBIX U SIEPHBIX OTXOJIOB.
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1.3 TerpaGopuna Boabppama

Terpabopun BoibPpama — TBEPAOE KPUCTATUIMUECKOE BELIECTBO CEPOro
neera. O0nazaeT XOpOIIMMHU XapaKTEPUCTUKAMU KaK BEIECTBO, UCIONb3YEMOE IS
3allUThI OT paJvalIiu.

Hannuue B coctaBe Oopa MO3BOJSET MCHOIB30BaTh TeTpadbopu Boib(dpama
JUISL 3a1UTHI OT HEUTPOHOB. bop SBJISIETCS OUEHb CUIIBHBIM MOTJIOTUTENIEM TEIUIOBBIX
HeHUTpoHOB. Tak >ke MajieHbKasi aToOMHasi Macca Oopa MOMOTaeT €My 3HAaYUTEIbHO
3aMEISITh HEUTPOHBI.

Bonbsdpam — Tsaxénblid MeTasu, ¢ 3apanoMm sapa +74. Beicokuil 3apsij sapa
MO3BOJISIET BOJIb()paMy 3HAUUTENbHO CHIXKATh YHEPTHUIO 3apSXKEHHBIX PaAOaKTUBHBIX
YacTHWIll, B YacTHOCTH aib(pa- u Oera-yacTuil. Tak >Ke BBICOKHH 3apsj sjapa
oOecrieynBaer OONBIIOE KOJUYECTBO BJIEKTPOHOB HAa IOBEPXHOCTH AaTOMOB
BoJIb(Ppama. bosbI10€ KOIMYECTBO 3JIEKTPOHOB ITOMOTaeT XOPOUIO pacCceuBaTh raMMa-
U3JTy4EHUE.

Takum o0pazom, Terpabopun BoJdb(PpamMa OTIMYHO PACCEUBAECT BCE BUJIBI
paauaruu. Tak ke CTOUT OTMETHTh, YTO Y TeTpabopuaa BolibppamMa BeCbMa BBICOKAS
WwioTHOCTh: 15,73  r/cm®. [lmoTHocTh  BemiecTBa  MPSAMOIPOMOPITMOHATIbHA
MaKpOCKOMMYECKOMY CEYEHHUIO MOTJIOMIEHUSI HEUTPOHOB.

Temneparypa mnaBiaeHus Terpabopuna Bosibdpama npeswimaer 2800 °C, a
3HAYUT OH UMEET BHICOKYIO CTOMKOCTH K MEPErpEBaHMUIO.

Croutr OTMETUTh, 4YTO TeTpabopua BoJibpamMa B MOPOIIKOBON ¢dopme
UCIIOJIb3YETCS B TEXHOJOIMH CaMOIOEPKUBAIOIIETOCS BBICOKOTEMIIEPATYPHOI'O
CUHTE3a. DTO YIPOILIAET CO3/aHHME W3 HEro pa3judHbIX HEOOJbIIMX JeTale IS
KOHTECUHEPOB.

Nmenno terpabopun Boiab(paMa HCIONH30BAH B KAYECTBE COBPEMEHHOTO
Oopcojiepkalero Mareprana JJjis MOASPHHU3AIMU KOHTEHHEpa.

[TonpoOHee MexaHWYECKHE CBOMCTBA W METObI MOJNY4YEHHs TeTpadbopuaa

BOJIb(Ppama OIMMCAHbI B IPUIIOKECHUH A.
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4 DUHAHCOBBII MEHE/IKMEHT, pecypco3¢PeKTUBHOCTH

U pecypcocOepe:xxeHHne

Llenpt0o nmaHHOrO pasfena SBISETCA IMPOEKTUPOBAHHE UM CO3JAaHUE
KOHKYPEHTOCIIOCOOHBIX Pa3pabOTOK M TEXHOJOTHH, OTBEYAOMINX MPEIbIBISICMBIM
TpeOOBaHUSIM B 001aCTH pecypcodhPEeKTUBHOCTH U peCcypcocOepekeHUSI.

JlocTrkeHue ey 00ecieurBaeTCs PeICHUEM 3a/1a4:

—  pa3paboTka oOIIel HSKOHOMUYECKOW HJeH NpPOeKTa, (OpMUPOBAHUE
KOHIEMIIUHU MTPOEKTa;

—  opra"u3anus padboT Mo HayYHO-UCCIIEA0BATEIbCKOMY MPOCKTY;

—  ONpeACNICHHEe BO3MOXHBIX  albTEPHATHUB  MPOBEICHUS  HAYIHBIX
HCCJICIOBaHUM;

—  TUTAaHUPOBAHHWE HAYYHO-UCCIIEIOBATEIHCKUX PAOOT;

—  OILIGHKHM KOMMEPYECKOTO TOTEHIIMAJIa U MEePCIEKTUBHOCTH TMPOBEACHUS
HAyYHBIX UCCIEAOBAHUN C MO3UITNH pecypcodrDPEeKTUBHOCTH U pecypcocOepeKeHNUS;

—  OompeAelieHHe  pecypcHor  (pecypcocOeperaromieii), (HUHAHCOBOH,
OIO/KETHOM, COIIMAIBHON M DKOHOMHYECKOH () PEKTUBHOCTH UCCIICIOBAHMUS.

B  nmanHoil  muccepTanMoHHOW — paboTe  TPOBENEHBI  HCCIEIOBaHUS
paauaIMOHHO-3alUTHRIX CBOMCTB Oopuja BoJibpama, CpaBHEHUE C APYTHUMH
3aIIUTHBIMU MaTepUalaMH, a TaKKe CMOJACIUPOBAH MOANGDUIIMPOBAHHBIN KOHTEHHED
mii CAO ¢ ynydllIeHHBIMM — XapAaKTEPUCTUKAMHU, PACUYEThl  MPOU3BEICHBI

WHXEHEPHBIMU U MMPOTPaMMHBIMU METOaMHU.
4.1 IloreHUUAJbHbIE MOTPEOUTETH PE3yJIbTATOB UCCJIEI0BAHUSA

PesynbraToM wuccneqoBaHus — SIBISIETCST OOOCHOBaHHWE MEPCHEKTUBHOCTHU
UCTIOJIb30BaHUs O0pr/Ia Bodb(paMa B KAa4eCTBE 3alIUTHOTO MaTeprasa B KOHTEHHEpax
JUIs1 XpaHeHus u TpaHcnoptupoBku PAO.

[{eneBbIM PHIHKOM JAHHOTO MCCIIEOBAHUS OYIYT SBISTHCS TOCYIapCTBEHHBIE

KOpPIOpalMi [0  aTOMHOM  DHEPreTHKE, CMEXKHBIE  OTPACIM  HAY4YHOU
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INPOMBIIIJICHHOCTH, a TaKXKe YacTHbIE MPEANpPUATHS, CHEIHATH3UPYIOIIUecs: Ha
OKa3zaHWM ycayr B o0nactu xpaHenus PAO.

CerMeHTHPOBATh PBIHOK YCIYT MO pPa3pabOTKE HOBBIX paAHAIMOHHO-
3aIIUTHBIX MAaTEpUANIOB MOXXHO IO CTEMEHU MOTPEOHOCTU HCIOJIBb30BAHUS JTAHHOU

TEXHOJOrMU. Pe3yapTaThl CErMEHTUPOBAHUS NIPEICTABIICHbI B pUCYHKE 4.1.

Co3anue HOBBIX PaIMAIIMOHHO-3AITUTHBIX MAaTEPUAJIOB

Crenuanu3upoBaHHBIC YaCTHBIE
PEITPUITHS

Hayunas
oTpacib

ATtomHuas
MIPOMBILIUIEHHOCTb

CuinpHasg

[ToTpeOHOCTH

Pucynok 4.1 — Kapra cerMeHTHpOBaHUS PbIHKA YCIYT MO pa3padOTKe HOBBIX

paaualMOHHO-3AUTHBIX MaTEPUATIOB
4.1.1 AHATU3 KOHKYPEHTHBIX TeXHUYECKUX PeleHuil

Kak yxke ymoMWHAIOCH BBINIEC, B JAHHOW pabOTe€ WM3y4YEHBI PagHAIlIOHHO-
3aIUTHBIE CBOMCTBA OOpuaa Bob(pamMa U CMOJIETUPOBAH IPUMED €ro MPUMECHCHUSI.
Takum 00pa3om, mJisg aHamM3a KOHKYPEHTHBIX TEXHHMYECKUX peIIeHud Tpedyercs
CPaBHUTHh  3alllUTHBIE  XapaKTEPUCTUKH  PaA3IMUYHBIX  MaTEPHAIOB, KOTOpPBIC
UCITONB3YIOTCS B 00sactu oocinykuBanus PAQO. JIiist cpaBHeHUS OyIyT PEICTaBICHBI
CTajdb M CBHUHEI[ — 3alllUTHBIE MAaTEpHAIbl, KOTOpPhIE TaK K€ HM3y4aluCh B XOJe
MOJICJIMPOBAHUS MOAUDUIIIPOBAHHOTO KOHTEIHEpa

OueHoyHas kapTa aHaiau3a npejacrasieHa B Tadaue 4.1.1. [To3umus kaxaoro
Marepuajga OILEHUBAETCS M0 KaXXJOMy IIOKa3aTeNl0 »JKCHEPTHBIM IMyTEeM IO
MATHOAUILHOM IIKaje, rae 1 — Hauboee cnabas Mmo3uiys, a 5 — HauboJiee CUIbHas.
Beca noka3sarenen, onpenensieMble SKCIEPTHBIM ITyTEM, B CYMME JTOJIKHBI COCTABIIATh

1. AHanmM3 KOHKYPEHTHBIX TEXHUYECKUX PEIIeHUN onpeaensercs no Gopmyie:
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K=Y BB, (4.)
rie K — KOHKYpEHTOCIIOCOOHOCTh MaTepHaa;
Bi — Bec moka3zarens (B 10X €AUHUIIBI);

bi— Oaur i-ro mokasares.

Tabmuua 4.1.1 — OueHouHast kKapTa Jisl CpaBHEHUS! KOHKYPEHTHBIX 3aIIUTHBIX

MaTepUaoB
KOHTEDIIH OLEHK Bec basel KOHKYpeHTOCTIOCOOHOCTh
paTCpHH Ol kpurepusi | bwe | ber | beo | Kwa Ker Kpp
1 2 3 |4 1|5 6 7 8
TexHuueckne Kputepuu oreHkH 3 ekTnBHOCTH

1. 3ammTa OT raMMa-M3TyICHHUS 0,15 5 2| 4 1 0,4 0,8

2. 3ammTa OT HEHTPOHHOTO 0,15 5 3|1 1 0.6 0.2

U3ITY4EHUs

3. Y106cTBO B 00paboTke 0,1 3 4 15 0,3 0,4 0,5

4. CTOFIKOCTI: K MEXaHUYECKOMY 0,05 5 4| 3 0,25 0,2 0,15

BO3JICHCTBUIO

5. CTOHKOCTh K TEPMUUECKOMY

BO3IEHCTRIIO 0,05 5 | 4] 2 0,25 0,2 0,1

6. Pa3BUTOCTH TEXHOJIOTUU 01 3 5| 4 03 05 04

NOJyYEeHHUs ' ’ ' '

DKOHOMUYECKHE KPUTEPHH OLIEHKU Y (PEKTUBHOCTH

1. CroumocTs MaTepuana 0,15 3 51 4 0,45 0,75 0,75

2. YpoBeHb AOCTYNHOCTH MaTepHraia

Ha phIHKe 0,1 3 5|5 0,3 0,5 0,5

3. [Ipeanonaraemslii cpok 005 5 4| s 025 02 025

IKCIUTyaTaIuu ' ’ ' '

Hroro 1 41 3,75 3,65

Ha ocHOBaHUM Tpe/ICTaBICHHOTO BBINIC aHAIA3a MOXKHO CHENaTh BBIBOJ, YTO
UCCIIeyEeMbI MaTepuall, Oopus Bodb(ppama, SBISETCS KOHKYPEHTOCIIOCOOHBIM W
NEepCeKTUBHBIM. MccnenyeMblii  MaTepwaln coderaer B cebe Kak BBICOKHE
paauaIOHHO-3alUTHBIE XapaKTEPUCTUKH, TaK U BRICOKME MEXaHUUECKHUE 3aIIUTHBIC
XapaKTepUCTUKU. JloCTYITHOCTh U IIeHa — OCHOBHOM He0CcTaToK MaTepuana. OmgHako
M 0 OTUM IIYHKTaM HCCIIElyeMbIi MaTephall CMOXET BBIUTPHIBATh KOHKYPCHTOB
HEKOTOPBIX, €CITM YYUTHIBATh, YTO HEOOXOAMMAs TOJIIMHA 3aIIMTHOTO CJIOS Oopuia
BOJIb(ppamMa Bcerja OyImeT HIDKE, YeM y KOHKYPEHTHBIX MaTEpHaJIOB, a 3HAYUT H

norpedyercst ero Menble. lLlenecooOpa3HOCT, HMCHOJIB30BAHMS — JIIOOOTO U3
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BBIIICTICPCUMUCIICHHBIX MaTCPHUAJIOB CHJIBHO 3aBUCUT OT paIrallMOHHbIX CBONCTB PAO,

KOTOpOE TpeOyeTcst XpaHUTh.
4.1.2 SWOT -ananu3

SWOT - Strengths (cunpHBIE cTOpOHBI), Weaknesses (ciiabble CTOpPOHBI),
Opportunities (Bo3MoxkHocTH) U Threats (yrpo3pl) — TIPEICTaBIsIET COOOMU
KOMIUIEKCHBI ~ aHaIM3 Hay4HO-HCCleoBaTelbckoro mpoekra. SWOT-ananus
IPUMEHSIOT JUIsl UCCIIEA0BAaHUS BHEUIHEN U BHYTPEHHEH CpeJibl TPOEKTA.

CunbHble CTOPOHBI — 3TO bakTopsl, XapaKTepU3yIoIne
KOHKYPEHTOCIIOCOOHYIO CTOPOHY Hay4YHO-HCCJIEA0BATENbCKOro mpoekta. CuibHbIC
CTOPOHBI CBHUJIETENLCTBYIOT O TOM, 4YTO Yy TIPOEKTa €CTh OTJIWYUTEIbHOE
NPEUMYIIECTBO WJIM OCOOBIE PECYpPCHI, ABIISIONIMECS OCOOCHHBIMH C TOYKH 3pPEHUS
KOHKYpEeHIMH. J[pyrumu cjaoBamu, CHIbHBIE CTOPOHBI — 3TO pECYpChl WU
BO3MOXHOCTH, KOTOPBIMH PacCIoNaraeT pyKoBOJCTBO MPOEKTA U KOTOPbIE MOT'YT ObITh
3¢ ()EeKTUBHO UCTIOIB30BaHbI JIsl TOCTHKEHHSI TIOCTABJICHHBIX LIETEH.

Cnalble CTOPOHBI — 3TO HEJOCTATOK, YIYIIEHNUE I OTPAaHUYEHHOCTh HAyYHO-
UCCJIEI0BATEIBCKOIO IMPOEKTA, KOTOPHIE NPEMSTCTBYIOT JOCTHXKEHHUIO €0 LENed. DTO
TO, 4YTO IUIOXO TIOJIy4aeTcsd B paMKaxXx IMPOEKTa WM TAE€ OH pacrojiaraer
HEJ0CTaTOYHBIMU BO3MOKHOCTSIMU WJIM PECYPCAMHU 110 CPABHEHUIO C KOHKYPEHTaMHU.

B03MOXXHOCTH BKIIIOYAIOT B c€0sl JTIOOYIO MPEANOYTUTENbHYIO CUTYAIMIO B
HACTOSILIEM WM OyIyIIeM, BO3HUKAIOIIYIO B YCIOBUSAX OKpPY>KAIOUIEH cpebl MPOEKTa,
HanpuMep, TEHACHIMIO, U3MEHEHUE WIHM MPEANojaraeMyr MoTpeOHOCTb, KOTOpas
NOJIEPKUBAET CHPOC HA PE3YJIbTAaThl MPOEKTAa M MO3BOJISIET PYKOBOJACTBY IMPOEKTA
YJIYYIIATH CBOKO KOHKYPEHTHYIO MO3UIIHIO.

Yrpo3a npeacTaBiseT co0oii TH00YI0 HeXENaTeNbHYIO0 CUTYalNI0, TEHICHIUIO
WIM W3MEHEHHE B YCJIOBHMSIX OKPYXAIOLIEH Cpeapl NPOEKTa, KOTOPbIE HMEIOT
Pa3pyIIUTEIBHBIN WM YTPOXKAIOIINKA XapaKTep NIl €ro KOHKYPEHTOCTIOCOOHOCTH B

HACTOSIIEM U OYIYIIEM.
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B Tabnuue 4.1.2 npeacraBieHa MHTEPAaKTUBHAS MaTpUIIa POEKTA, B KOTOPOUH

IMOKa3aHO COOTHOHMICHHUC CHJIbHBIX CTOPOH C BO3MOXHOCTAMH, UTO ITO3BOJIACT Oonee

HOJPOOHO PACCMOTPETH NEPCIEKTUBBI PA3paOOTKHU.

Tabnuna 4.1.2 — IHTepakTUBHASI MaTPHIIA TPOCKTA

Bo3smoxxHocTu CunpHbIE CTOPOHBI IPOEKTA
MIPOEKTa Cl1 C2 C3 C4
Bl + + + +
B2 + + + +
B3 + + - +
B4 + + + +

B wMmarpune nepecedyeHus

CUIIbHBIX CTOPOH U BO3MOXHOCTEH HMEET

OHpeI[eJIeHHBIP’I peE3YyJIbTaT: «IUJIKOC» — CHUJIBHOC COOTBCTCTBHC CHJILHOU CTOPOHBI U

BO3MOXHOCTH, «MHUHYC» — ci1ab0e COOTHOIIICHHE.

B pesymprare Obuta cocrtaBiena wutoroBas Marpuma SWOT-ananmsa,

npeacTaBieHHas B Tabiuie 4.1.3.

Taomuna 4.1.3 — SWOT-ananus

CuipHBIC CTOPOHBI ITPOCKTA:

C1. AxTyanbHOCTb BEIOPAaHHOM TEMBI.

C2. [IpumeHeHne COBPEMEHHBIX
METOJIOB pacu€ra U NpOrpaMMHOTO
KoZa.

C3. broketHoe (huHAHCHPOBAHUE.
C4. BrIcokue 3aluTHEIE
XapaKTEPUCTUKU UCCIETYEMOTO
MaTepuana.

Cnalble CTOPOHBI TPOCKTA:
Cal. OrcyrcTBUE
AKCTICPUMEHTAIBHBIX IIPOBEPOK
IaHHBIX.

Cn2. OTHOCUTENIBLHO BEICOKAS
CTOMMOCTb UCCIIETyEMOrO
Marepuasa.

Cn3. HegocTaTOUHBIN OIBIT
JKCILTyaTaIuH.

Cn4. HeBrpicokas
pacrpoCcTpaHEHHOCTh
Marepuana.
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[Iponomxenue Tadmuiel 4.1.3 — SWOT-ananus

Bo3moxxHoCcTH: Pe3ynbpratel ananmsa PesynpraTel ananmsa

B1. Ucnonb3oBanue MHTEPAKTUBHOIN MaTPHUIBl IPOEKTa | UHTEPAKTUBHOW MaTPHIIbI
JUJIST UCCJIeIOBAaHUIMA nosiet «CUiTbHBIE CTOPOHBI U npoekTa nojiei «Cradbie
uHppacTpykTypsl HU | Bo3aMOXXHOCTI»: CTOPOHBI M BO3MOKHOCTH»:
TITY. 1. Ilonnoe obecrnieyeHue ycaoBUi 1. CroumocTs MaTepuana He
B2. Bo3M0oXkHOCTB HPOBEICHUS SKCIIEPUMEHTOB. CHJIBHO BJIMSIET Ha

CO3/IaHUS] HOBBIX 2. IlosiBIIeHNE TOTIOTHATEIILHOTO UCCIIEIOBaHUS.

YCIIOBUH 17151 cnpoca U GUHAHCUPOBAHMS, 2. [Ipobnema oTCyTCTBUA
IIPOBEICHUS 00€CTICUCHHBIX aKTyaIbHOCTHIO MOJTBEPKICHUS pACUETHBIX
IKCIEPUMEHTA. TEMaTUKH. JTAaHHBIX YKCTIEPUMEHTOM

B3. Bo3MO)KHOCTB pemaercs GUHAHCUPOBAHUEM..
IPUBJICUCHUS 3. Bricokast cToUMOCTb
(brHaHCUPOBAHUS Martepuana He Oy/eT urparthb
YaCTHBIX OOJIBIION POJU MPH YCTICHIHBIX
PEANPUATHI. pe3yabTaTax UCCJIEeA0BaHUM.
B4. Bo3moxxHOCTB

MIPUBJICYCHHUSI

(duHAHCUPOBaHUSA

roCy/1apCTBEHHBIX

IPEAIPUATHI.

Yrpo3sl: Pesynbratel ananmsa Pesynbratel ananmsa

V1. IlosiBnenne Oosiee | MHTEPAKTUBHON MATPHIIBI TPOCKTA | HHTEPAKTUBHON MaTpPHIIBI
NEePCIEKTHBHOTO noJyielt «CUJIbHbIE CTOPOHBI U npoekra nosei «Cnadbie
MaTepuana. YTPO3BI»: CTOPOHBI M YTPO3BD»:

¥2. BeposiTHOCTB 1. Cnpoc u ¢puHAHCHpOBAHHE B 1. Co3nanue marepuana c emge
MIPOBEICHUS MEPBYIO OYEpeb 3aBUCST OT 0oJsee nMepcreKTUBHBIMU
OJJOOHBIX paboTHI HcceoBaTeNe B JaHHBIX | XapaKTePUCTHKAMU — TJIaBHAs
UCCIIeTOBaHUM HanpasneHusx. [lonoousie yrpo3a MpoeKTy.

JIPYTUMH HCCIICIOBAaHHSI CTOPOHHUMH

OpraHu3ausIMU. OpraHu3aIUsIMU MOYKHO CUUTATh

V3.3anepxka YCKOPSIOIUM (haKTOPOM.

(uHAHCUPOBAHMUS.

V4. Hu3zkuii cipoc Ha

pe3ynbTaThl

UCCJIEIOBaHMs WU €T0

OTCYTCTBHE.

Takum o6pazom, BeimonuuB SWOT-ananu3 MOXKHO CAenaTh BBIBOA, YTO HA

JAHHBI MOMEHT MPEUMYIIECTBA Pa3padOTKU U3MEPEHUI 3HAUUTEIBHO MPe00I1alatoT
HaJl €€ HegocTaTkaMH. Bce mMerolmecss HECOBEPILIEHCTBA MOXKHO JIETKO YCTPAHUTh,

BOCIIOJIb30BAaBHINCH IICPCUHHNCJICHHBIMHA BBIIIC BO3MOXKHOCTAMU.
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4.2 TlianupoBaHue ynpaBjieHUsi HAYYHO-TEXHUYECKHUM MPOEKTOM
4.2.1 Nepapxuueckasi CTpPyKTypa padoT nmpoeKra

Uepapxuueckast ctpykrypa padbor (MUCP) — neranmuzanus yKpymHEHHOMN
CTpyKTypbl pabot. B mporecce cozmanuss UCP cTpykTypupyercs U onpeaensiercs

COJCPIKAaHHUEC BCCIO IPOCKTA.

BrimyckHan
KBaTHHKAHOHHAA
paGota
|
| | | | |
PaspaloTka BriGop TeopeTHHecKHe H OGoGmenue —1 Odopmnerne
TeXHHYECKOTO —| HampaeneHns —| SKCIlepHMeHTansHEle | [| H OLICHKA or4€Ta no HIP
3aIaHHA HCCNeN0BaHHA HCCNEeN0BaHHA PE3YNBTATOB
CocTaBneHHe Wzyuenue Coctapneiie
TaBTeEIe § TozGop u HH)KZ:e i Onpenenenue || moscHHUTeNEHOM
VIBEp | | maydenne N P |_|menecoobpaznocTi 2 ATIHCKH
TEXHHYECKOTO MATEPHATIOB METOJIOB IpOBeIcHUA
3aaHHA o TeMe pacuéra HCCIeNOBaHHA
IIporepka
ABHIBHOCTH
Vsvaern Onerga 1p
KanennapHoe 3y4CHHC >DdEKTHBHOCTH - Brmondenns TOCTa
—| IUNTaHHpOBaHHe | | I[POrPaMMHOIO — MOACHHTENBHO
TIOJTY4EeHHEIX
paboT kona SCALE 3AMHCKH
Pe3yIbTAaTOB
Mo;[enH}:u)OBaHI/Ie | | Doaroroska
KOHTelHepa K 3aIHTe
Brimonnenune
Pac4éToR H
AHAITH3 TIONy9eH-
HBIX JIAHHBIX

Pucynok 4.2.1 — Uepapxuueckas CTpykTypa paboT

4.2.2 KoHTpOJIbHbIE COOBITHS MPOEKTA

KitroueBbie COOBITHS MCCIIEIOBATEIIBCKOTO MPOCKTA, UX JAAThl U PE3YyIbTaThl
npuBe/IeHbI B Tabnule 4.2.2.

Tabnuma 4.2.2 — KoHTpoJIbHBIE COOBITHS MPOEKTA

PesynbTar
Ne KonTponbHoe codbiTHe Mara yHbTE
(monTBEePK AN IOKYMEHT)
Pa3palOoTka TEXHHYECKOTO 3aJaHus Ha
1 P A 1.02.2016 | ITpuka3 no ®TU
HUP
2 CocraBieHue U yTBEPKICHUE 3.02.2016 3aaHue Ha BBIIIOJIHEHHE
TEXHAUYECKOTO 3aJaHU T HUCCIIEI0BaHUA
3 | Be1Oop HampaBiieHHs UCCIIeTI0BAaHUI 5.02.2016
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[Tponomxenue Tadmauibl 4.2.2 — KoHTponbHBIE COOBITHS MPOSKTA

PesynbTar
No KonTponsHoe cobbiTHE Jara (moTBEpPKAAOIIHIA
JIOKYMEHT)
4 {[;;ffop Y U3y4eHHUEe MaTepHaJIOB 110 10.02.2016 Oruir
5 | Kanennapuoe mianupoBanue padboT 12.02.2016 [Tnan pabot
6 I/Isyq"eHHe WHXCHEPHBIX METOJIOB 13.02.2016 Oruét
pacuéra
7 | Msydyenne nporpammuoro koga SCALE 14.02.2016 OTtuér
8 M « . 15.02.2016- Orud
OJIeTMPOBAHUE KOHTEIHEpa 30.03.2016 TYET
9 BrimonHeHue pacuéToB v aHamu3 28.03.2016 Oradr
MOJTYYCHHBIX JTAHHBIX
10 | O6001IeHNE 1 OIIEHKA Pe3yJIbTaTOB 30.03.2016 OTtuér
11 | CocraBieHue MOSICHUTEILHOM 3alIUCKHA 14.02.2016- loacHurensHas
25.04.2016 3amncKa
12 [TpoBepka HpaBI/IJ'IBHOC"EI/I BBITTIOJTHEHUS 26.04.2016
I'OCTa nosscHUTENHLHOM 3aIIMCKU
13 | [ToaroroBka K 3amure 27.04.2016-
A = 25.05.2016
4.2.3 Il.1aH npoekTa
B pamkax IUIaHUpOBaHHMS ~ MCCIIENOBATEIBCKOIO IMPOEKTa  IMOCTPOEH

KaJ'IeH)IapHBII\/'I HHaH-Fpa(l)I/IK C IIOMOHIbKO JHAr'PaAMMBbI I'anTa. B JaHHOM cCliy4dac

pa6OTBI nmo TEMCE IMPCACTABIAIOTCA MPOTAKCHHBIMHM BO BpPEMCHH OTpPE3KaMU,

XapaKTCPUIYIOMUMHUCA JaTaMX HadaJla 1 OKOHYaHUS BBIITOJTHCHUA pa60T.

JluneitHbii rpaduk npeacTanieH B Tadbaure 4.2.3.

Tabnuma 4.2.3 — KanengapHslii 1aH mpoexTa

Kon JIIUTENIbHOCTD, Hlata Jlata CocraB
paboTe! Ha3Banwue . Hayaja OKOHYaHUS JIACTHHKOB
pabot paboT
Pazpabotka
TEXHUYECKOTO 2 1.02.2016 | 3.02.2016 | PykoBoautenn
3a1aHUS
CocrapieHue 1
YTBEPHICHIC 2 3.02.2016 | 5.02.2016 | PykoBomuteis
TEXHHYECKOTO
3aaHus
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[Tponomxenue Tadmuib 4.2.3 — KanennapHplii 11aH MpoeKkTa

Br16op
HaIpaBJICHUS
HUCCJIETOBAHUNI

5.02.2016

10.02.2016

PykoBonurens,
CTYJEHT

[TonGop u
U3YYCHHE
MaTEPHUAJIOB 11O
TEME

10.02.2016

12.02.2016

CryneHt

Kanennapnoe
IJIaHUPOBaHUE
pabot

12.02.2016

13.02.2016

PykoBonurens,
CTYJEHT

N3yueHnue
WHKEHEPHBIX
METO/IOB
pacuéra

13.02.2016

14.02.2016

CryneHt

N3yuenue
POrpaMMHOI0
koma SCALE

14.02.2016

14.02.2016

CryneHt

MonenupoBanue
KOHTENHEpa

35

15.02.2016

30.03.2016

CryneHt

Brmmonnenue
pacy€roB U
aHaJIn3
MTOJTYYECHHBIX
JTAaHHBIX

28.03.2016

30.03.2016

CryneHr

10

O0001IeHE U
OLIEHKA
pe3yJabTaToOB

30.03.2016

30.03.2016

PykoBonurens,
CTYAEHT

11

CocraBieHue
HOSICHUTEIbHON
3aUCKUA

72

14.02.2016

25.04.2016

CryaeHt

12

[IpoBepka
MIPAaBUJIBHOCTHU
BBITIOJTHEHUS
I'OCTa
MOSICHUTECIbHOM
3aKUCKU

26.04.2016

27.04.2016

PykoBoaurens,
CTYIEHT

13

I[Toaroroska x
3allnTe

29

27.04.2016

25.05.2016

CryneHt

HAaY4YHOI'O UCCJIICAOBAHMA.

B Ttabmume 4.2.4 mpencraBiieH KaJCHAAPHBIA TUIAaH-TpaQUK TPOBEICHUS
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Tabmuma 4.2.4 — KanennapHbii 1miaH-TpauK MpOBeIeHUS HAYTYHOTO UCCIISOBAHMS

Ne
pabot

Bun pabot

HUcnomaaurenn

Tk,
KaJI.JH

Hp OJOJDKHUTCIIBbHOCTD BBIITOJIHCHU A pa60T

®eBpan
b

Mapt

Arnpenb

Mait

Hron
b

1123

1

2

3

1123

2

3

1|2

Pazpabotka
TEXHUYIECKOTO
3a1aHusl

PykoBogurens

%

CocTaBieHue 1
YTBEPKICHHE
TEXHUYECKOIO
3aJaHus

PykoBonurens

Bei6op
HamnpaBICHUA
HCCIEIOBaHUHN

PykoBoguTens,
CTYICHT

[TonGop u
U3y4YcHUE
MaTepralioB Mo
TeMe

Crynenr

Kanennapnoe
IJIAaHUPOBAHUE
pabot

PyxoBogutens,
CTYICHT

Nzyuenue
WHKEHEPHBIX
METOJ0B
pacuéra

CryneHr

N3yuenne
MIpOrpaMMHOI0
kona SCALE

CryneHr

N

h
N
!

MopaenupoBaHue
KOHTEHHEepa

CryneHr
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Brmmonnenue
pacuéToB u
aHaJmn3
MOJTYYeHHBIX
JTAHHBIX

Cryaent

10

0O06001menne u
OLIEHKA
pE3yJITATOB

PykoBoguTens,
CTYICHT

11

Cocrasiienue
MOSACHUTEIBHOMN
3aMMCKA

Cryaent

72

12

IIposepka
MPaBUIILHOCTH
BBIIIOJIHEHUS
I'OCTa
MOSCHUTEIBHON
3aMUCKH

PykoBonurens,
CTYJEHT

13

IToaroroBka k
3allNTe

CryneHt

29
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4.3 broa:KeT HAYYHOr 0 UCCJIeJ0BAHUS

[Ipn mnnanupoBaHuu OOKETAa HCCIEAOBAHUS JOJKHO OBITH 0OECIeueHO
NOJJHOE M JOCTOBEPHOE OTPAKEHHE BCEX BHUJIOB pACXOJ0B, CBS3aHHBIX C €ro
BhIMOIHEHUEM. B mporecce ¢dopmupoBanusi OOJKETa HCIONb3YETCs CIEAYIoas
IPYNIIMPOBKA 3aTPaT MO CTATHSM:

—  MaTepUaIbHbIE 3aTPaThl;

— 3aTpaThl Ha  CIOeUUAJIbHOE  00OpyAOBaHWE  JUIsi  HAYYHBIX
(9KCTIEpUMEHTANIbHBIX ) Pa0OT;

—  OCHOBHad 3apaboTHas IUIaTa UCIIOJIHUTENEH TEMBI;

—  JIONOJIHUTEJIbHASA 3apa0O0THAs IJ1aTa UCIIOJIHUTENEH TEMBI;

—  OTYMCJIEHUS BO BHEOIOKETHBIE (DOHBI (CTPaXOBbIE OTYUCIICHHUS);

—  3arpaThl Hay4YHbIE€ U IPOU3BOJICTBEHHbIE KOMAaHIUPOBKU;

—  KOHTpAareHTHbIE PacXO/bl;

—  HaKJIaJHbIE PACXO/IbI.
4.3.1 PacuéTr maTepuajbHBIX 3aTpaT

Pacuer maTepHanbHbIX 3aTpaT OCYIIECTBISETCA MO CIeayoned hopMye:

m
3u :(1+kT)'ZUi 'Npacxi , (4.2)
i=1
e M — KOJMYECTBO BHIOB MAaTE€PHAIBHBIX PECYpCOB, MOTPEOISIEMBIX MpH

BBITIOJITHEHUY HAYYHOTI'O UCCIIEIOBAHUS;
Npacxi — KOJIMYECTBO MaTepHAIbHBIX PECYpCOB I-TO BUAA, IUIAHUPYEMBIX K

HCITIOJIb30BAHHIO ITPH BBIIIOJIHCHHUH HAYYHOI'O NCCICAOBAHUA (H_IT., KT, M, M2

U T.J.);
L] — neHa npuoOpeTeHus SAMHHUIIBI I-T0 BUA MOTPEOISIEMbIX MaTepHAIbHBIX
pecypcos (py0./mr., pyo./kr, pyo./M, pyo./mM? u T.11.);
Kr— k03¢ GUIIMEHT, yIUTHIBAIOIIMIA TPAHCIIOPTHO-3aTOTOBUTEIILHBIC PACXO/IHI,

NpUHUMAIOTCA B nipeAenax 15-25 % oT ctouMocT MaTepuaios.

28



OCHOBHBIMM 3aTpaTaMHl B JAaHHOW HCCIEI0BATEIbCKON paboTe SBISIOTCS
3aTpaThl Ha DJIEKTPOIHEPTHUI0 U MPUOOPETEHHUE KAHIICISIPCKUX TOBApOB. Pe3ynbTaTh
pacy€ToB 10 3aTpaTaM Ha MaTepHUasbl MpUBEACHBI B Tabmuie 2.3.1.

3aTpathl Ha JIEKTPOIHEPTHIO PACCUUTHIBAIOTCS TI0 (hopmyIie:

C=I,; - P - Fos=2,05-0,5-960 =984, (4.3
rie  [[,;, — Tapud Ha MPOMBINUICHHYIO dJIeKTpodHepruto (2,05 py6. 3a 1 kBT u);

P — MomHOCTE 000pyIOBaHUs, KBT;

Fos — Bpemsi ucnosib30BaHusi 000py0BaHUs, Y.

3aTpaThl Ha 3JIEKTPOIHEPTHIO cocTaBmiK 984 pyos.

Tabnuma 4.3.1 — MarepuanbHbie 3aTpaThl

HanmenoBanue Mapka, pasmep | Konmnuectso | llena 3a equnmuity, py6. | Cymma, pyo.
DJIEKTPOIHEPT U — 480 xkBtu 2,05 984
bymara SvetoCopy 110 0,38 41,8
IleuaTs Ha HCcTE A4 - 110 15 165
Pyuxa Pilot BPS-GP 1 50 50
JlocTym B UHTEpHET — 4 mecsita 350 1400
Bcero 3a marepuaisl 2640,8
TpaHCTIOPTHO-3arOTOBUTEIIEHBIC PACXOIBI 0
Wroro no craree Cy 2640,8

4.3.2 Pacuétr 3aTpar Ha cHenuajJbHOe 00OpyAOBaHMe ISl HAYYHbIX

(3KCIepUMEHTAJILHBIX PadoT)

B naHHyI0 CTaThi0 BKJIFOYAIOT BCE 3aTpaThl, CBS3aHHBIC C MPUOOpPETEHUEM
CHeuaIbHOr0 000PyI0BaHUS, HEOOXOIUMOTO JJI TPOBEICHUS PAOOT MO0 KOHKPETHOM
TEME.

B nanHO# nccnenoBaTenbcKoi padoTe K Crenodopy10BaHIi0, HEOOXOIUMOMY
JUIS TIPOBEACHHS DKCIEPUMEHTATbHBIX PabOT, OTHOCUTCS T€PMAHHUEBBIA JETEKTOD,
cTOMMOCTh KoTOporo coctanisieT 900000 pyOieii, Ha3HaYEHHBINA CPOK CITY>KOBI — 5 JIeT.

3aTpaThl Ha aMOPTHU3ALMIO 00OPYI0BaHUSI PACCUUTHIBAIOTCS 1O (hOpMYyIIE:

CaMopT = C06 / T ) (44)

raie  Cy — CTOUMOCTH 000pya0oBaHus (pyo);

29



T — cpok ciyx0bl (JHEN).
Cavopr = (900000 / 1825) = 493,15 py6/aH.

O06opynoBaHKE UCIIOJIB30BAJIOCH B TeUEHHE 45 THEHN, TAKUM 00pa3oM, 3aTpaThl

Ha 000pyJOBaHHE:
Camopr(oom) = 493,15 - 45 =22191,75 pyo.

4.3.3 OcHoBHasi 3apadoTHas IJIaTa UCTIOJHUTEJIE TeMbI

CraTtbsi  BKJIIOYA€T  OCHOBHYI  3apabOTHyI0  IUiaTy  paOOTHHKOB,

HCMMOCPCACTBCHHO 3aHATHIX BLIIOJIHCHUCM IIPOCKTA, (BKJ'IIO‘-IaH IIpEMHHU, I[OHJ'IaTI)I) n

JOTOJTHUTENIBHYIO 3apa00THYIO TIIaTy.
Csn = 3oen + 3rom, (4.5)
rae 3o — OCHOBHAS 3apabOTHAS IJ1aTa;
30n — JOTIOTHUTENbHAS 3apaboTHAas TUIaTa.
OcHoBHast 3apaborHas 1wiaTa (3oci) PYKOBOIUTENSI PACCUUTHIBACTCS IO
cienytouieit hopmysne:
3oen = 3un * Tpas, (4.6)
rae 3o — OCHOBHAS 3apabOTHas IjIaTa OJHOrO pabOTHUKA;
Thas — TPONOKUTEIBHOCTh DPA0OT, BBINOJHAEMBIX HAyYHO-TEXHHUYECKUM
pabOTHUKOM, pald.jaH.
3 — CpemHeAHEBHAS 3apa00THAs TuTaTa paboTHHKA, PYO.
CpennenneBHas 3apabOTHa IJIaTa PACCUUTHIBACTCS 1O (hopMyIie
3w = Bu- M) [ Fy (4.7)
rae 3y — MECSYHBIN JOJDKHOCTHOU OKJIaJ paOOTHHKA, PYO.;
M — xonu4ecTBO MecAIleB paboThl 6€3 OTIMyCcKa B TEUEHHE rojia:
—  npu otiycke B 24 pal. aas M =11,2 mecsinia, S-1HeBHAs HEIEIS;
—  npu otiycke B 48 pal. naeit M=10,4 mecsnia, 6-1HEBHAS HEIEIS;
F. — neiictBuTenbHbId r0om0BOM (QoHA paboyero BpEeMEHH Hay4dHO-

TEXHUYECKOTr0 MepcoHaia, pad. au. (tadmauma 4.3.3).
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Tabnuua 4.3.3 — bananc paboyero BpeMeHH

ITokazarenu pabouero BpeMeHH PykoBonurens | CtyneHT
Kanengaproe uuciio gaei 365 365
KonnyecTBo HEpabounx qHEH:

- BBIXOJHBIE JHH; 52 104

— Mpa3AHUYHbIE THU 14 14
[Motepu paGouero BpeMeHH:

— OTIIYCK; 48 24

— HEBBIXOJIbI 110 00JIC3HU — —
JlefictBuTenbHBIN rogoBoM GoH paboyero BpeMeHu 251 223

CtymeHT BO BpeMsl MPOXOXKACHHS MPEITUINIOMHON MPAKTHKH IOTy4aeT
ctunenanio, paBHyro 5070 py6/mecsi. CpenHenHeBHas CTHNCHIUS (OTUIAaTa)
COCTaBJISIeT:

3m=1(5070-11,2) / 223 =254,6 pyO/nens.

OcHOBHOI 3apa0OTOK CTyACHTa 3a BpeMsl MPEIAUILIOMHON MPAKTUKU

COCTaBIISICT:
3oen = 254,6 - 45 = 11457 pyo6.

OcHoBHast 3apa0oTHas IJlaTa Hay4YHOI'O PYKOBOJUTENSI PACCUMTHIBAETCA Ha
OCHOBaHUM OTpaciieBoil oriarel Tpyaa. OTpacneBas cuctema ormiatel Tpyaa B TITY
IpeanoaraeT CIeyINUi COCTaB 3apab0THOM MJIaThI:

— oknanx — onpexnersercs npeanpuatueMm. B TIIY oxkiaael pacupeneneHsl B
COOTBETCTBHM C 3aHUMAEMbIMU JOJDKHOCTSIMH, HampuMep, acCHUCTEHT, CT.
IperoaBaTeib, JOIEHT, Ipodeccop.

—  CTUMYJHPYIOIIME BBHIIUIATHI — YCTAHABJIHMBAIOTCA PYKOBOAUTEIEM
nofpasfeneHuii 32 A(O(EKTUBHBIA  TPyA, BBHINOJHEHUE  JOMOJHUTEIHHBIX
00s13aHHOCTE U T.J.

—  UHBIC BBIIJIATHI: paHOHHBIN KO3 DUIIUEHT.

PykoBoauteneM naHHOW Hay4YHO-UCCIEAOBATENbCKOM padOThl  SIBISETCS
COTPYIHHMK C JOJDKHOCTBbIO cTapiuero mnpenogaBarens. Okxiaa — cTapiiero
npenojaBatens coctasiser 16752 pyOasi.

Han6aBku k 3apabotHoii uare coctasiisaroT 10000 pyOneit (HagoaBku y4€HOTO
COBETa), TaKke pailoHHbI Kod(uimeHT no Tomcky paseH 1,3.
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OcHoBHas 3apaboTHas IJ1aTa HAYYHOI'O PYKOBOJUTEINS:
3oen = 16752 - 1,3 + 10000 = 31777,6 pyd / mecsu.
CpenHenneBHas 3apa00THas IUIaTa HAYYHOTO PYKOBOJUTEIIA:

3m=31777,6 - 10,4) / 251 = 1316,68 py6 / news.
4.3.4 JlonoJiHUTE/IbHAS 3apa00THAS IJIATA UCMIOJHUTEJIEH TeMbl

3aTparbl MO JOMOJHUTENHHON 3apabOTHON IIaTe€ WCIOMHUTENCH TEeMBbl
YUYUTBIBAKOT BEIIMYMHY MPEIYCMOTPEeHHbIX TpyaoBeiM komekcom P® nommar 3a
OTKJIOHEHUE OT HOPMAaJbHBbIX YCJIOBUW TpyJa, a TaKK€ BBIIJIAT, CBSA3AHHBIX C
obOecricueHUEM rapaHTUH U KOMIICHCAIIUM.

JlononHuTenbHas 3apaboTHas Iuiata paccuuthiBaercs ucxonas u3z 10-15% or
OCHOBHOW 3apa0OTHOW IJIaThl pPaOOTHHUKOB, HEMOCPEACTBEHHO Y4YacCTBYIOLIUX B
BBITIOJTHEHUU TEMBbI:

3}1011 = kaon : 300Ha (48)
rae  3yon — JAONOJHUTENbHAS 3apa0doTHas 1U1aTa, pyo.;

Kzon — KOG OHUIIMEHT TOMOJHUTEIBHOM 3apab0THOM IIJIaThL;

3ocn — OCHOBHAs 3apalboTHas 1uIaTa, pyo.

[Ipumem ko3 PUIUEHT MOMOTHUTENBHONU 3apaboTHOM TuIaThl paBHBIM 0,15
1 HaydHoro pykoBoautens u 0,1 mna cryaenta. Pe3ynprarsl pacyéra OCHOBHOM U
JIOTIOTHUTENIBHONW  3apa0OTHOM IUIaThl HMCIOJHUTEIEH HAyYHOTO MCCIEI0BaHUSA

npeacTaBiieHbl B Tabauie 4.3.4.

Tabnuua 4.3.4 — 3apaOoTHas 1U1aTa UCMIOJIHUTENEN UCCIIeI0BATEIbCKONU PabOThI

3apaboTHas 1uiara, pyo. PykoBonurens CryneHt
OcHoBHas 3apruiata 31777,6 11457
JlonmonHuTeIbHAS 3apIiiaTa 4766,64 1145,7
3apruiaTa UCTIOJTHUTEIIS 36544,24 12602,7
Hroro no cratee Ciy 49146,94
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4.3.5 OTuuciennsi BO BHeOW/I:KeTHbIe GOHIbI

Pa3mep oTuncnenuii Bo BHeOOKeTHbIE (poHABI cocTaBisieT 27,1 % oT cyMMBbI
3aTpaT Ha OIUIATY TpyJda pabOOTHUKOB, HEMOCPEIACTBEHHO 3aHATHIX BBHITIOJHEHHUEM
UCCJIeIOBATEIHCKON paOOTHI.

Bennuuna otuncieHuii Bo BHEOIOMKETHBIC (DOHIBI OMPENENICTCS UCXOMIS W3
clenyromei GopMyJIb:

CBHe6 = kBHeG : (3OCH + 3;(011); (49)
rIe Kenes — KOP(D(PHUIIMEHT OTYMCIICHUI Ha YIUIATy BO BHEOIOKETHBIC (DOHIBI
(meHcuoHHBIN GoH, GOoHA 00s3aTETLHOIO0 MEIUIIMHCKOTO CTPAXOBaHUS U TIP.).

BenunuuHa otyncieHui Bo BH€6IO,Z[}K€THI)IC (1)OH,Z[BI COCTaBJISICT .

Cines = 0,271 - (31777,6 + 4766,64) = 9903,48 pyO.
4.3.6 HaksagHbie pacxoabl

B 3Ty crarhio BKIIOYAIOTCS 3aTpaThl Ha YINPABICHUE U XO3SUCTBEHHOE
00CITy’KUBaHHUE, KOTOPbIE€ MOTYT OBITh OTHECEHBI HEMOCPEICTBEHHO HAa KOHKPETHYIO
teMy. Kpome TOro, croa OTHOCSATCSI pacXojbl MO COAEPKAHUIO, SKCIUTyaTallu U
PEMOHTY 000OpYyIOBaHUs, MPOU3BOJCTBEHHOI'0O MHCTPYMEHTA M WHBCHTAPS, 3JaHUM,
COOPY>KECHHUH U JIp.

Pacder HakmagHBIX PacXo0/I0B BEACTCS IO CICAYIONICH dhopmyIie:

CHaKJ'I = kHaKJ'[ : (3001{ + 3[10n)1 (410)
e Kuyaxn — KOOPOUIMEHT HAKIIATHBIX PACXOIOB.

Haxnagneie pacxonsl B TIIY coctaBisitor 25-35 % OT CyMMBbI OCHOBHOW U
JOTIOJTHUTENIBHOM 3apIijiaThl PA0OTHUKOB, YYacCTBYIOIIMX B BBITOJHEHUH TEMBI.
[MpumeM Kyan = 30 %.

HaxkmanHbie pacxojbl COCTaBIISIOT:

Cran = 0,3 - (31777,6 + 4766,64) = 10963,3 pyb.
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4.3.7 ®opMupoBaHue OI0IKeTA 3aTPAT UCCIIEA0BATEIHCKOI0 MPOEKTA

Paccunrtannass BenmMuMHA 3aTpar  HAYYHO-HCCIIENOBATENLCKOW  pabOTHI
SIBJISICTCSI OCHOBOW JuIsl (DOpMHPOBaHUs OOJDKETa 3aTpaT IMPOEKTa, KOTOPBIM TpH
(GopMUpPOBaHUU [IOrOBOpa C 3aKa34MKOM 3alIMINACTCSl HAyYHOM OpraHu3aiuei B
KauyeCTBE HIDKHETO TpeJIeNia 3aTpaT Ha pa3paboTKy HAyYHO-TEXHUUECKOU MPOTYKITHH.

Omnpenenenue OroKeTa 3aTpaT HA HAYYHO-UCCIIENOBATEILCKUM TMPOEKT IO
Ka)KJIOMY BapUaHTy MCIIOJIHEHUS IpUBEeH B Tabnuie 2.3.7.

Tabmuma 2.3.7 — Pacuér 6roKeTa 3aTpat UCClIeI0BATEIbCKOTO MIPOCKTA

HanmenoBanue ctatbu CymmMma, pyo

1. MarepuanbHble 3aTpaThl UCCIIECTOBAHUS 2640,8

2. 3aTpaThl Ha clielajIbHOE 000PYAOBaHUE 22191,8
3. 3aTpaThl 1O OCHOBHOM 3apabOTHOH IJIaTe€ UCTIOJHUTENICH TEMBI 43234,6
4. 3aTpathl 110 JOMOJHUTEIBHOM 3apab0THOM miate ucnonuuteneit temol | 49146,9
5. OTuncneHust BO BHEOIOKETHBIE (DOHIBI 9903,5

6. HakyagHble pacxoisl 10963,3
Bro/ukeT 3aTpat ucciae10BaHus 138080,9

4.4 Opranu3auMoHHAas CTPYKTYpa NMPoeKTa

OpraHu3alMoHHass CTPYKTypa MpPOEKTa MPEACTaBiIsieT coOOW BpeMEHHOE
CTPYKTypHOE 00Opa3oBaHME, CO3/1aBaeMO€ JUIsl JOCTHUKEHHsI MOCTABIICHHBIX ILIeJed U
3aJ1a4 [IPOEKTa U BKIJIIOYAIOLIEE B CE0sI BCEX YUACTHUKOB MPOIIECCa BBIMOIHEHUS PadoT
Ha Ka)XJ0M JTalle.

JlaHHOW wucclenoBaTeNnbCKo padoTe COOTBETCTBYET (YHKUHMOHAIbHAs
CTpyKTypa opranuzauuu. To ecTb opraHuzauus pabodero Ipouecca BBICTPOEHA
UEPapXUUECKU: Yy KAXKIOr0 YYaCTHMKAa IIPOEKTa €CTh HENOCPEACTBEHHBIN
PYKOBOJIUTENb, COTPYIHUKHM pa3ieieHbl MO O00JacTsAM CHEUUaIN3alnd, KaKIou
IPYNION pyKOBOAUT KOMIETEHTHBIH crienuanucT (GyHKIIMOHATBHBIA PYKOBOIUTEND).

OpranuzaiiioHHasi CTpyKTypa Hay4HOI'0 MPOEKTa Mpe/icTaBieHa Ha pucyHke 4.4.
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Hay4Hgrit

PYKOBOIHTENb
Koopanuupyronas
TpyIIa
|
KoHcynsTaHT pasnena
«DHHAHCOBBII MEHEIIKMEHT, KoHcyneTadT pasmena KoOHCYIBTAHT IO
pecypcoadPekTHBHOCTE H «ConHanbHaA OTBeTCTBEHHOCTE A3BIKOBOMY paznerny
pecypcocOepeskeHHe
JICTIOMHHUTETE:
CTYIEHT

Pucynok 4.4 — Opranu3aioHHasi CTPYKTypa HAy4YHOT'O MPOEKTa
4.5 Matpuiia 0oTBETCTBEHHOCTH

CrereHb OTBETCTBEHHOCTH KaXJOTO 4YjeHAa KOMAHIBI 3a TPUHSATHIC
MOJTHOMOYHS ~ PETVIAMEHTHPYETCS ~ MaTpHUIleil  OTBETCTBEHHOCTH.  Martpuia
OTBETCTBEHHOCTH JaHHOT'O MTPOEKTA MpeJICTaBieHa B Tabnuie 4.5.

Tabnuia 4.5 — Martpuiia OTBETCTBEHHOCTHU

o A
= < < A
o = 5 &
= [P} O O o
=~ Ho A = o =
e < 4 £ s g =
& o | 5 ST T2 > =
o [ 8 S = M < O B 5)
X T 5 ol =) =H A O =
DTanbl IPOeKTa 2 s = § S 9 22X S
2 o 3 S =
= 5 B I =5 A Q & = o
) > O > = T
jas Q N4 2 o 9 o
= T T g o
2 | 2 <39
an ¥
Pa3paboTka TeXHUUECKOTO 3aJaHuUsl O
CocraBiieHHE U YTBEPXKICHHE 0
TEXHUYECKOI0 3aJaHUs
Br100op HanpaBieHus ucciae10BaHul O n
[ox6op n U3yyeHne MaTepuaIoB Mo C "
TEME
KanennapHoe mianupoBanue padoT 0) )41
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[Iponomxenue Tadmauibl 2.5 — MaTpuiia OTBETCTBEHHOCTH

N3yuenne ocobeHHOCTEN M OTpaHMYCHHUN
nporpamMmuoro koga MGAU

OcBoenue nporpamMmmuoro koga MGAU
Ha TPAKTHKE.

[IpoBereHnE SKCIEPIMEHTOB O
BeinmonnHenue pacyé€ToB U aHAIU3
MOJTYYEHHBIX JIAaHHBIX
Breimonnenue oneHku
pecypcordPexTHBHOCTH U C
pecypcocOepexeHus

BrimonHenue pasnena mo conuaabHOU
OTBETCTBEHHOCTH

Brinonnenue nepeBojia yactu paboThl Ha
AHTJIMHACKUN SI3bIK

O0600111eH1E U OLIEHKA Pe3yJbTaTOB
CocTtaBneHre NOSCHUTEILHON 3aITUCKH
[TpoBepka MpaBUIILHOCTH BBITIOJTHEHHS
I'OCTa nosicHUTENbHOM 3aMUCKU
IloaroroBka K 3amure

~

=

SRR

o O O

CreneHp y4acThs B IPOEKTE XapaKTEPU3yeTCs CIEYIOIUM 00pa3oM:

— orBercTtBeHHbIN (O) — MU0, OTBEYAIOLIEE 32 PealIu3alMIo dTana MpoeKTa
U KOHTPOJIMPYIOLIEE €ro X0

—  ucnonuutens (M) — nuio (yuia), BRIMOTHSAIONIME paOOThl B paMKax
sTana npoekrta. Y TBepxaaroniee Juuo (Y) — Mo, OCYIIECTBIISIIOIIEE YTBEPKACHUE
pE3yNbTaTOB 3Tara MPOEKTa (€Cau Tal NPeayCMaTPUBAET YTBEPKICHHE);

—  cornacytomiee uio (C) — au1o, OCyIIECTBISAIONIEE aHATU3 Pe3yIbTaTOB
MPOEKTA U YYACTBYIOIIEE B IPUHSATUU PEUICHUS O COOTBETCTBUU PE3YJIHTATOB ATalla

TpeOOBaHUSIM.

4.6 Onmnpenenenne pecypcHoii (pecypcocOeperaroineii), ¢GuUHAHCOBOIA,

0I0/IKE€THOM, COLUAIBHON U IKOHOMUYECKOH 3(PPEeKTUBHOCTH MCCIIETOBAHUSA

Onpenenenue  3((PEKTUBHOCTH  MPOUCXOAMT HA  OCHOBE  pacuera
UHTErpajbHOro rmokazatens d(QPEeKTUBHOCTH Hay4yHOro wucciefoBanus. Ero
HaXOXJEHUE CBS3aHO C OIpPEACICHUEM JBYX CPEIHEB3BEIICHHBIX BEIUYUH:

(bunaHCcoBOM 3P dekTUBHOCTH U pecypcrhPEKTUBHOCTH.
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Wurerpanbhblii  mokazarenb  (UHAHCOBOM  A((EKTUBHOCTH  HAYYHOTO
UCCJIEJIOBAaHUS TOJyYalOT B XOJIe OIEHKH Orojpkera 3aTpaT Tpex (wim Oosee)
BapUaHTOB HCIOJIHEHHsSI HAy4dyHOro wuccieaoBanuss (cMm. Tabm. 2.6). [dns 3toro
HAaMOONBIINI HHTETpaJbHbIA [OKa3aTelb pealu3aluud TEXHUYECKOW 3ajauu
npuHUMaeTrcss 3a 0a3y pacuera (Kak 3HAMEHATelb), C KOTOPBIM COOTHOCHTCS
(buHAHCOBBIC 3HAYCHUS TI0 BCEM BapUaHTaM MCTIOTHEHUS.

WNHTerpanbHblil pUHAHCOBBIN MMOKa3aTeNb pa3pabOTKU OMPEIEIseTCs:

Iucn.i _& (4 11)
dunp — @ | :
max

I ucni

rac punp

— MHTErpajibHbIi (PHAHCOBBIN MMOKA3aTeNb Pa3padOTKy;

@i — CTOUMOCTbH 1-TO BapHaHTa UCTIOTHEHUS;

@Dmax — MAKCUMaJIbHASE CTOUMOCTh MCIIOTHEHHS] HAYYHO-UCCIIE0BATEIBCKOTO
OpoeKTa (B T.4. aHAJIOTH).

[Tony4yeHHas BeNMUMHA UHTETPATHLHOTO (PMHAHCOBOTO MOKa3aTeNs pa3paboTKu
OTpa)kaeT COOTBETCTBYIOIIEE YHCICHHOE YBEIMYEHUE OI0KeTa 3aTpaT pa3paboTKH B
pazax (3HaueHue OOJNbIlle €IWHHUIBI), JIMOO COOTBETCTBYIOIIEE YHUCICHHOE
yIIEIIEBIICHUE CTOMMOCTH pPa3pa0OTKH B pa3ax (3HAYCHHE MEHbIIE EAWHHMIIBI, HO
OoJibIIIe HYJIS).

Tak xak pa3zpaboTka UMEET OJTHO HCIIOTHEHHE, TO

(» _ Pp _138080,9
bup . 138080,9

1. (4.12)

I[J'I?I AHaJIOI'OB COOTBCTCTBCHHO:

o _ Py 1455002 o a Py 1612603
Qunal — - — Y% Vdunal — -
@, 1380809 @, 138080,9

=116; (4.13)

WHTerpanbHblil noka3areiab pecypco3(dPEeKTUBHOCTA BAPUAHTOB UCIIOJTHEHUS
00BEKTa HCCIEAOBAHUS MOKHO OMPEIEIUTD CISTYIOIINM 00pa3oM:

i =>4 -y, (4.14)
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rae | ;i — MHTErpabHBIN MOKa3aTenb pecypcodPpdEKTUBHOCTH JUIs I-TO BapHaHTa

UCTIOJTHEHHUS Pa3pabOTKu;

a; — BeCOBOM KO HIIMEHT I-r0 BapuaHTa UCIIOTHEHUS pa3padoTKH;

b®,b°— GampHast omeHka i-ro BapWaHTa KCIOMHCHHS pPa3paboTKH,

YCTAHABJIMBAETCS HKCIIEPTHBIM ITyTEM IO BHIOPAHHOM IIKAJIE OLICHUBAHUS;

N — YKCII0 MapaMEeTPOB CPABHEHHS.

Pacuér wuHTerpanbHOro mnokasarens pecypcodr(hHEeKTUBHOCTU IMpeCTaBiIeH
HUDKE.

Tabnmuna 4.6 — CpaBHUTENbHAs OILIEHKA XapaKTEPUCTUK BAPUAHTOB HCIIOJHECHUS

IpOeKTa
1o Becosoii Texkymmit | Ananor | AHanor
KodhuueHT
IIPOEKT 1 2

Kpurepun rapaMmeTpa
1.CnocobcTBYET pocTy
IIPOU3BOJUTENIEHOCTH TPYAA 0,25 5 3 3
TI0JTE30BATEIISI
2. Y100CTBO B 9KCILUTyaTaIllun
(cooTBeTCTBYET TpeOOBAHUSIM 0,2 5 3 3
noTpedurenei)
3. [TomMexoyCTONYNBOCTH 0,05 5 3 2
4. DHeprocOepexeHue 0,2 5 2 2
5. HagéxHocTth 0,15 5 4 3
6. Marepuano€MKOCTh 0,15 5 4 4
NTOI'O 1 5 3,1 2,9

l., =5-0,25 +5.0,2 + 50,05 + 5.0,2 + 5-0,15 + 5-0,15 = 5;
Amarnor 1 =3-0,25 + 3.0,2 + 3.0,05 + 2.0,2 + 4-0,15 + 4-0,15 = 3,1;
Amaytor 2 = 3-0,25 + 3-0,2 + 2.0,05 + 2.0,2 + 3-0,15 + 4-0,15 = 2,9.
WurerpanbHblii  moka3zarenb A(OQPEKTUBHOCTH  BAPUAHTOB  HUCIOIHEHUS

ai
Qunai

p

(bqu) u anajora (|

pa3pabotku ( | ) onpeaensieTcss Ha OCHOBAHMH MHTErPajIbHOTO

nokaszatelns pecypcoddHEeKTUBHOCTH U UHTETPATLHOTO (PMHAHCOBOTO MOKA3aTess 10
dbopmyie:

p Irﬁ ai Irchf
Iqbqu = | P : Id)uﬂai = Iai ’ (4.15)
Qunp Qunai
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B pesynbrare:

P I al I a2
Ié)juﬂp = :,m = § = 51 chll)%mal = a:[n = 3’1 = 2,95, Ig)iHaZ = a;n = 2’9 = 2,5
o 1 s 105 192 ., 116

CpaBHEHUE UHTETPAILHOIO MoKa3zaTess 3(PPEeKTUBHOCTU TEKYIIEro MPOEKTa U
AHAJIOrOB MO3BOJIUT ONPENETUTh CPABHUTENBbHYIO 3(P(PEKTUBHOCTD MPOEKTA.

CpaBuutenbHast 3pGEKTUBHOCTD MPOEKTA:
'y
_ UHD
Oy = TR (4.16)
Qunai

Pe3ynpTaT BBIYMCIICHUS CpPaBHUTEIBHOW JA()PEKTUBHOCTH TMPOEKTa U
cpaBHUTENbHAS 2P (HEKTUBHOCTH aHAJIN3a TPEICTaBIeHbI B Tabmuie 4.6.1.

Tabnuna 4.6.1 — CpaBauTenpHas 3G HEKTUBHOCTH pa3paboTKU

No [Tokazarenu AH?_HOF AHZ‘HOF Pa3zpabotka

1 | MnTerpanpHblii GMHAHCOBBIN MOKA3aTENb Pa3pabOTKH 1,05 1,16 1

9 WHTerpaabHbIA moKa3aTens pecypcodPPpeKTHBHOCTH 31 29 5
pa3paboTku ' '

3 | UnTerpanpHblii mokazatenb 3 HEKTUBHOCTH 2,95 2,5 5

4 CpaBnurenbHas 3pPEeKTUBHOCTb BApUAHTOB 169 5 1
WCTIOJTHEHUS '

Takum 00pa3oM, OCHOBBIBAsSCH Ha OMPEICICHUH peCcypcocOeperarome,
(bUHAHCOBOM, OFOHKETHOM, COIMMAIBLHOM W OSKOHOMHYECKOHW 3(PdeKTUBHOCTH
WCCJICOBAHUS, TPOBEAS HEOOXOJMMBIN CpaBHUTCIBHBIN aHAIM3, MOXKHO CJelaTh

BBIBOJI O TIPEBOCXOJICTBE BBHIMOIHEHHON pa3paOOTKX HaJ aHAJIOTaMH.
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