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BBICIIET0 00pa30BaHUs
«HAIIMOHAJIbHBIA UCCJIEJJOBATEJbCKHUI
TOMCKHWI NOJJUTEXHUYECKWIA YHUBEPCUTET»

[Ixona UHKeHepHas N1KOJIa IPUPOJIHBIX PECYPCOB
Hamnpasnenne noarorosku 18.04.01 Xumunueckasi TEXHOJIOTUS TOIUIMBA U ra3a
Otnenenne mkoibl (HOLL) OtneneHne XMMUYECKON MHKCHEPUH

MATUCTEPCKASA JTUCCEPTALUA

Tema pa6oThl

MopaeanpoBaHue ¥ ONTUMHU3ALMS NPOIECCa MPOMBICJIOBOH MOATOTOBKH HepTH HA
11eJ1bOBBIX MeCTOPOKIEHUSIX

VK 622.276.8:551.351.2(47+57)

CryneHt
I'pynna [07(0] Hoanucp Jlara
21AM72 3onoayesa Omus CepreeBHa
PykoBogurens
J0/2KHOCTH [ %(0] Yuenas cTeneHs, Moanucey JaTa
3BaHHUE
JlouieHT oTaeneHus ITonox EBrenuit K.T.H.
XAMUYECKON WHXECHEPUU Brnagumuposuu
KOHCYJIbTAHTHBI:
ITo pazneny «OUHAHCOBBIN MEHEIKMEHT, pecypcod((HEKTUBHOCT U PECypCOCOEpeKEHUE)
J0KHOCTH [(%(0] Yuenas cTeneHs, Moanucey JaTa
3BaHHUE
JlolieHT oTaeneHus Kpunwniisina 3os K.T.H.
COLIMaIbHO- Bacunnesna
T'YMaHUTAPHBIX HAYK
Ilo pazpeny «CounaiibHasi OTBETCTBEHHOCTbY
JokHocTH [5(0] Yu4eHnas creneHb, Moanuch JlaTa
3BaHHUE
Crapmnit ArenaeBa -
MpEenoaaBaTeilb Haranbs
OTHEJIEHUSI AnekcaHapoBHa
OOIIETEXHUYECKUX
JUCIHUNIINH
JOITYCTUTD K 3AIIINTE:
Pykosoauteas OOII ®UO Y4enasi crenens, Hoamucen Jara
3BaHUE
JIOLIEHT OTAeneHUsS IOpreB Erop K.T.H.
XUMHUYECKON MHKEHEPUH Muxainosud
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NJIAHUPYEMBIE PE3YJIbTATbHI OBYUEHMUSI 11O OOII (18.04.01)

Kox
pe3yJbTara

Pe3yabTaT 00yueHus
(BBIIYCKHUK J10JI7KeH ObITh I'OTOB)

Ipogheccuonanvnvie komnemenyuu

P1

HpI/IMeHSITB 2./1_)/607(‘146 CCTCCTBCHHO-HAYYHBIC, MATCMATUYCCKUC U NHKCHCPHBIC
SHAaHUA NJIA CO3JaHUS HOBbIX MAaTCPUAJTIOB

P2

[IpumensTe enybokue 3HaHusi B OOJNACTH COBPEMEHHBIX TEXHOJIOTUH
XUMHYECKOTO  MPOU3BOJCTBA  JUIS  PEUICHUS  MeHCOUCYUNTUHADHBIX
WHXXEHEPHBIX 3aJ1a4

P3

CraButh 1 peliaTh UHHOBAUUOHHbLIE 3a[JaYN UHICEHEePHO20 aHalu3a, CBA3aHHbIC
C CO3JaHUCM MAaTCpraJIOB U I/I3I[CJII/II7I, C HCIIOJIb30BAHUECM CHUCTCMHOI'O aHaJIkn3a
U MOIACIIMPOBAHUA 00BEKTOB U IIponecccoB XHUMHYECKOU TEXHOJIOTHH

P4

Pa3pa6aTBIBaTB XUMHKO-TCXHOJOTHUYCCKUC TMPOUCCChI, npoekmupoeamsb U
HUCIIOJIBb30BAaTh Hoe0¢€e O60py,[[OBaHI/Ie JJIA CO3JaHusA Marcpuraios,
KOHKypeHTOCHOCO6HI)IX Ha MUposomM PBIHKE

P5

HpOBO,I[I/ITL TCOPCTUYCCKHUEC U SKCIICPUMCHTAJIbHBIC uccneoosanuss B 001acTu
CO3daHuA HOoeblX MATCpPUaIOB, COBPCMCHHBIX XHMHYCCKHUX TGXHOHOFI/IfI,
HAHOTEXHOJIOTHI

P6

Buenpsarte, askcnayamuposams COBpEMEHHBIE BBICOKOTEXHOJIOTMUHBIE JMHUU
ABTOMATU3MPOBAHHOTO  MPOU3BOJCTBA,  OOeCleYHBaThb  UX  GbICOK)IO
aghpexmusnocme, COONIONATH TPAaBHUJIA OXPaHBI 370POBBS U 0E30MACHOCTH
TpyJa Ha XHUMHYECKOM IPOU3BOJICTBE, BBHIMOJIHATH TPEOOBaHHS IO 3alIHUTe
OKPYKaIOILEeH CpeIbl

Yuueepcaﬂbubte Komnemenuuu

P7

Vcnonb30Bath enybokue 3Hauus N0 NPOEKMHOMY MeHeOdCMeHmy Ul BeACHUs
UHHOBAYUOHHOU NH)KEHEPHOU NESITEIBHOCTH C YYETOM OPUJUYECKUX aCIEKTOB
3alllUThl HHTEJJIEKTYaJIbHON COOCTBEHHOCTH

P8

Axmueno BJIAACTDb UHOCMPAHHBIM A3blKOM HA YPOBHC, MMO3BOJIAIOIIEM pa6OTaTB
B HMHOS3BIYHOM cpeae, pa3pa6aTLIBaTL AOKYMCHTAIlUIO, IIPE3CHTOBATL U
3alIIIaTh PE3YyJIbTAThI MHHOBAIIMOHHOM I/IH}KeHepHOﬁ JACATCIIBHOCTH

P9

D¢ dexTuBHO pabOTaTh MHIMBUAYAIBHO, B KaUE€CTBE WleHA U PYKOBOOUMEIs.
epynnel, COCTOAIIEH W3 CHEHUATNCTOB pAa3IMYHBIX HAMpPaBICHUH W
KBaJTM(PUKALUN, TEMOHCTPUPOBATh OTBETCTBEHHOCTD 3a Pe3yJbTaThl paboThI U
TOTOBHOCTb C1€008amb KOPHOPAMUGHOU KYibmype OpraHn3aIiu

P10

JIeMOHCTPUPOBATE 21YOOKUe 3HAHUA COYUATLHBIX, IMUYECKUX U KVAbMYPHLIX
acnekmog VHHOBALMOHHOW WH)KEHEPHOM JEATEIbHOCTH, KOMIIETEHTHOCTh B
BOIIPOCAX YCMOUYUUBO20 PA3GUMUSL

P11

Camocmosmenvho yuumosci 1 HCIIPECPBIBHO noeviidamo Keaﬂu(j)ukauwo B
TCYCHHC BCCI'O IICPUOJa HpO(l)eCCHOHaHLHOﬁ ACATCIBbHOCTH




TOMSK TOMCKNNA
POLYTECHNIC MNONMUTEXHUYECKUN
UNIVERSITY INBBB YHUBEPCUTET

MWHWCTEPCTBO HayKM 1 Bbiclwero obpasosaHmAa Poccuinckon Gegepauun
bepepanbHoe rocygapcTBeHHOE aBTOHOMHOE
obpasoBaTefibHoOe yupexkaeHune BbicLiero obpasoBaHumA
«HaumoHanbHbIN nccnegosaTeibCKNi TOMCKUIN MOAUTEXHMYECKNA YHUBepcuTeT» (TT1Y)

[IIxona UHkeHepHad 1IKOJIa IPUPOIHEIX PECYPCOB

Hamnpasnenue noarotoku (cnernuanbHocTh)18.04.01 «Xumuyeckast TEXHOIOTH, TPObUIL

«XuMpdecKas TeXHOJIOTHS TOIIJIMBA 1 Ta3ay

Otpenenue mkonbl (HOLL) OTaeneHne XuMudeckol HHKCHEPUU

YTBEPXIAILO:
PyxoBonutens OOII
(IMommuce)  (Mara) (®.11.0.)
3AJAHUME
HA BbINOJIHEHH e BbINYCKHOM KBAJIN(PUKAIMOHHOH PadoThI
B dopwme:
Marucrepckon Iuccepranuu
(baxanaBpckoli pabOTHI, AUITIOMHOTO NIPOEKTa/paboThl, MAarUCTEPCKOH TUCCePTALNN)
CryneHry:
I'pynna ouo
2]IM72 3oaoayesa Oumsa CepreeBHa
Tema paboThI:

MO)IeJII/IPOBaHI/[e H onITUMHU3AalUA Mpoiecca l'lpOMbICJ'lOBOﬁ NnoAroTOBKH Heq)Tl/[ Ha
HIeJIb(l)OBbIX MECTOPOKIACHUAX

YTBepxieHa IPUKa30M JUpeKTopa (1ata, HoMep) otr 21.03.2019 Ne2190/c
Cpok c1auu CTYJIEHTOM BBITIOTHEHHON paOOThI: 21 mass 20191
TEXHUYECKOE 3AJIAHHUE:

Hcxoanbie 1aHHbIE K padoTe

(H[ILLUEHOBLZHME 00BeKma ucciedo8anus il NPOEeKMuUpoeanusi,

NPOU3BOOUMETLHOCHIb UNU HASPY3KA, PEHCUM PAbOmbl
(Henpepbl8HbILL, NEPUOOUYECKULL, YUKIUYECKUL U M. 0.), 8UO
CHIPbsL UMY MAMEPUAT U30enust; mpeboeanusi K npoOYKny,
u30enuIo U npoyeccy, 0cobvle mpebosanus K 0COOeHHOCMAM
@ynkyuonuposanus (IKCnayamayuu) 06veKma unu u3oenus 6
niane 6e30nacHoCmu YKCHIYAMayuu, 6AUsHUs Ha
OKPYIHCAIOWYIO CPEOY, IHEP2O3AMPAMAM,; IKOHOMUUECKULL

TexHonornueckass cxemMa U TEXHOJOTMUECKUN
periaMeHT YCTAaHOBKHM MOJTOTOBKM HE(PTH MOPCKOH
CTallMOHAPHOM JIEJOCTOMKOM MIaTGopMbl:

e AmnHanu3 pexxuMma paboThl CUCTEMBI MTOJITOTOBKH

HepTn MJICII,
e MonenupoBaHle CHUCTEMBI TOATOTOBKUA HedTH
C TOMOIIBIO MPOTrPaMMHOIO  KOMIUIEKCA

3




aHanuz u m. 0.).

UniSim Design;

e [IloBbimenne d3ddexTuBHOCTH  pabOTBHI |
YPOBHSI 0€30MaCHOCTH SKCILUTyaTallud CUCTEMBbI
HOATOTOBKH HE(TH Ha OCHOBE pa3pabOTaHHOMN
MO/ICJIH.

IlepeyeHb MOAJIEKAIMX HCCIIETI0BAHUIO,
NPOEeKTHPOBAHUIO U Pa3padoTKe
BOINPOCOB

(ananumuyeckuii 0630p No AUMePAMypPHbIM UCMOYHUKAM C
Yenvlo BbIACHEHUsL OOCIUICCHUT MUPOBOU HAVKU MEXHUKU &
paccmampusaemoti 061acmu; NOCMaHo8KA 3a0a4u
uccnedo8anust, NPOEKMUPOBAHUs, KOHCIMPYUPOBAHUSL;
codepaicanue npoyeoypsl UCCIeO08AHUSA, NPOCKMUPOBAHU,
KOHCMPYUPOBAHUsL; 00CYIHCOHUE Pe3yIbMAaANno8 GbINOJHEHHOU
pabomol; HAUMEHOBAHUE OONOIHUMENLHBIX PA30e08,
noonedcawux paspabomxe; 3aKOYeHue no pabome).

AnanuTHueckuii  0030p MHPOBOTO OMbITA JOOBIYH

HepTH Ha 1eIb(OBBIX MECTOPOKIACHUSIX.
OcobenHoctu pa3paboTku m1eNb(HOBBIX
MECTOPOXKICHHUM. Ocobennoctu MIPOMBICJIOBO

IIOJATOTOBKH He(bTI/I Ha I_HCJ'II)(I)OBI)IX MCCTOPOKICHUSAX.

Ilepeyensb rpaguyeckoro marepuaja

(Cc mouHbIM yKazanuem 0653amenvHbIx yepmedicell)

TexHonornyeckast cxeMa CUCTEMBI MOJTOTOBKH He(TH
MIJICII

KOHchIbTaHTbI 1o pasaejgam BbIHyCKHOﬁ KBaJII/I(l)I/IKaIII/IOHHOﬁ paﬁoTbl

(c ykasaHuem pazoenos)

Pazgen

KoncyabTant

Dunancoswvlii MeneoHcMeHm,
pecypcoshexmurnocme
u pecypcocbepedicerie

Kpununbsina 3osi BacuiabeBHa, K.T.H., [JOLEHT OTIeJeHHUS
COLMAJILHO-TYMAHUTAPHBIX HAYK

Coyuanvras
omeemcmeeHHOCb

ATemnaeBa
npenoiaBaTe/b OT/AeJIeHUsI 001eTeXHNYECKUX JUCITUTIIINH

Haranbsa AJIeKCaHPOBHA, crapumi

Ha3Banus pa3aejaoB, KOTOPbIC JOJIKHbI ObITh HANMCAHBLI HA PYCCKOM H HHOCTPAHHOM

A3bIKAX:

JlaTa BbI1a4M 32JaHHUA HA BBINOJTHEHUE BBINTYCKHOM 14.01.2019
KBAJIH(HUKAIUOHHOHI padoThI 10 JIMHEHHOMY rpadpuky
3aganue Bb11aJ PYKOBOAUTENb:
JoKkHOCTD (0115 (0] Yuenas creneHs, Moanucey JaTa
3BaHHE

Homear OXUW UIIITP [Torrok E.B. K.T.H. 14.01.2019
3anaHue NPUHSAJ K MCIIOJHEHHIO CTY/ICHT:

I'pynna (07 (0] Hoanuch Hara
2]IM72 3onoayesa 10.C. 14.01.2019




_ 3AIAHME JJISl PA3JIEJIA
«@UHAHCOBBII MEHE/UKMEHT, PECYPCOD®®EKTUBHOCTD U

PECYPCOCBEPEXEHHUE»
Crygnenry:
I'pynna ouo
2]IM72 3onoxyeBoit KOmmu CepreeBHbl

IIkoaa NP Otnenenne mkoabl (HOL) oxXH1
18.04.01 «Xumuueckas

YpoBeHb 00pa3oBanus MarHCTpaTypa HanpagJjenne/cnenuanbHOCTb
TEXHOJIOTH»

pecypcocoepe:keHmne»:

Hcxonnbie nanHble K pa3neny «OHHAHCOBBINH MEHEIKMEHT, pecypco3(GeKTHBHOCTD H

1. Cmoumocms pecypcog nayunozo ucciedoganus (HH):
MAMePUATbHO-MEXHUYECKUX, IHEPSeMUYECKUX,
DUHAHCOBBIX, UHPOPMAYUOHHBIX U YETOBEUECKUX

2. Hopmbl u HOpMamuebl pacxo008anus pecypcos

3. chozzwyema;z cucmema Ha/lOZOO6JZ09lC€Hu}Z, cmaeku

HAJlo2coe, omuumenuﬁ, OMCKOHWZMPOSCIHM}Z u erdumoeanuﬂ

Paboma ¢ ungopmayueii, npedcmasnentol &
POCCUTICKUX U 3aPYOEHCHBIX HAYUHBIX NYOIUKAYUSX,
AHATUMUYECKUX MAMepuanax, CmamucmuyecKux
OrONIeMeHAX U U3OAHUAX, HOPMAMUBHO-NPABOBHIX
OOKYMEHmax.

IlepeyeHnb BONPOCOB, MOJIEKANMX HCCTEIOBAHNIO, TPOEKTHPOBAHMUIO U Pa3padoTKe:

1. Oyenkxa kommepuecko2o u UHHOBAYUOHHO20 NOMEHYUANA
HTH

Ilposedenue npeonpoeKxmnozo aunanusa.
Onpedenenue yene6ozo pelHKa U npogedeHue e2o
ceameHmuposanua. Ananuz npuvuH U Creocmeusl
npobiem, OYeHKa KOMMEPYUAIu3ayuy npoexkma.

2. Pa3pa60m1<a ycmaea Hay4YHo-mexHu4ecKko2o npoekma

Yemas npoexma, opeanusayuonnas cmpykmypa
npoexma, 02paHuyeHus u OONnyweHus npoeKmd.

epagux nposedenust, OI00Hcem, PUCKU U OP2AHUZAYUSL

3. IInanuposanue npoyecca ynpasienus HTH: cmpykmypa u

Paspabomxa  epajuxa  npogedenuss  Hayunozo
uccreoosanusi. Onpedenerue 0100xicema HAYUHO-

3aKYNOK MeXHUYecKo20 UCCIe008aHUS.
4. Onpedenenue pecypcHou, UHAHCOBOU, IKOHOMUYECKOU IIposeoenue oyenKu 9KOHOMUYECKOU
ahpexmusnocmu apexmusnocmu  UCCIE008aAHUSL  KOMNbIOEPHO-

MoOdenupyrowel npocpammol npOMBLCTI0B01
no020moeKu Heghmu Ha wenb@osvix
MECMOPOAHCOCHUSIX.

Hepeqenb rpa(l)nlleucoro MAaTEPHUAJIA (c mounvim ykazanuem 06a3amenvHbIX epmediceil).

1. Juacpamma Hcuxasor

2. Ceamenmuposanue puiHka

3. Oyenxa KonKypenmocnocobHoCmuU MeXHUYECKUX petuenuil

4. Mampuya SWOT

5. I'pagux nposedenus u 6r00xcem HTU

6. Oyenxa pecypcnoii, runancosoii u sxonomuueckoi >¢pgpexmusnocmu HTH

7. Iomenyuanvuvie pucku

‘ JlaTa Bpl1a4u 3aJaHus VIS pa3jiesia 1o JuHeiHoMy rpaguky
3agaHue BbIIAJ KOHCYJIbTAHT:
Jo/KHOCTH [%(0] Yuenas crenens, Moanucey JaTa
3BaHUE
Houent OCTH Kpunuupiaa 3os K.T.H.
BacuineBHa
3ana}me NPUHAJT K HCIOJHCHUI0 CTYAECHT:
T'pynna (07 (0] Hoanuch Hara
2]IM72 3onoxyesa FOnusa Cepreesna




3AJJAHUE JUISI PA3JEJA
«COILIUAJTBHASI OTBETCTBEHHOCTb»

CryneHry:
I'pynna DPUO
2J]IM72 3ononyesoit FOmmn CepreeBHbI
IIkoaa Ixoaa OTtaenenue (HOII) Ot1nenenue
NPUPOTHBIX XUMHUYeCKOH
pecypcoB HHKEHEePUH
YpoBeHb Maructparypa | HanmpasJjieHue/crnenuajibHOCTh 18.04.01
oOpa3zoBaHust Xumuueckas
TEXHOJIOTHSI
TOILJIMBA M rasa

Hcxoanble 1aHHbIe K pa3aeny «CouuaiabHasi 0TBETCTBEHHOCTDY !
1. Xapakrepuctuka 00beKTa HCCIICTOBAHMS Obvexm uccneoosanus — MJICIT
(BemiecTBo, MaTepuall, Ipuoop, aropuTM, «lIpupaznomuan»

METO/IMKa, paboyast 30Ha) U 00JIaCTH €ro
IPUMEHEHHUS

Obaacmv npumeneHus: —
HeghmedoOvIBAIOWASL OMPACTIb.

HepequL BOITPOCOB, NOJICKAIIKUX UCCIICAOBAH

110, TPOCKTUPOBAHMIO U pa3pabOTKe:

1. I[IpaBoBbIe ¥ OPraHU3alUOHHBbIEC
BOIIPOCHI 00ecneyeHus1 0e30MACHOCTH:

— cCHeuualibHble (XapakTepHbIE MpHU
AKCILTyaTaluu 00BbeKTa
VCCIIEIOBAHUS,  NPOCKTUPYEMOU
paboueil 30HbI) MPAaBOBbIE HOPMBI
TPYAOBOIO 3aKOHOJATEIbCTBA;
OpraHU3allMOHHBIE  MEPOIPUATHS
IPY KOMIIOHOBKE paboyeid 30HBbI.

IIpasosvle Hopmbl MPYO08020
3aKoHO00amenbCcmed, pecyiupyrouue
cobnrodenue bezonacnocmu npu pabome 8
nPOU3BOOCHEEHHBIX NOMEUJCHUSX.
Tpyooeoti kooexc Poccutickoti @edepayuu
om 30.12.2001 N 197-®D3 (peo. om
31.12.2014

2. IIpousBoacrBeHHas 0€30MACHOCTh:
2.1. AHa3 BBISIBIICHHBIX BPEIHBIX U
OMACHBIX (PaKTOPOB

2.2. O60cHOBaHNUE MEPOIPUSIITHI 110
CHIDKEHHIO BO3JIEUCTBUSA

1. Onacnvimu eéewyecmeamu 6 6yposom u
9KCNILYAMAayUOHHO-MEXHOI02ULECKOM
komnnexce MJICII asnaomces:
€epo8000po0 8 cocmase NONymHo20 2asd,
V2neeo00poobl, cooepicawjuecs 8 Hegpmu
U NONYMHOM 2a3e, CONAHAsA KUCTIOmA,
aHmughpus, 6X00AUWULL 8 OXIANCOAIOULVIO
HCUOKOCMb U MENIOHOCUMENb, YeMeHM,
oapum.

2. Ilpesviuienue yposHs wiyma

3. Omcymcemaue unu HedoCmamox
ecmecmeenHo20 ceema

4. HeoocmamouHas 0c8eujeHHoCb




paboueti 3016l

5. Iogviwennoe 3Hauenue HanpsCeHUs 8
INEKMPUUECKOU Yenu, 3aMbIKaHue
KOMOPOU MOICEem NPOU30Umu uepes meio
yenogekd

3. DKoJiornuyeckast 0€30MacHOCTh:

Bpeonoe 6o30eticmaue
PACNPOCMPAHAEMCsL RPEUMYUIECMBEHHO
Ha ammocgepy. /s 60pvobl ¢
3aepsazHeHuemM 8030yxa ciiedyem
NPUMEHAMb NO2NOMUMENU
Y211e8000P00CO0ePIHCAUUX 2308,
ompabomaunHwvle 2a3zvl N008ep2amb
corcueanuto. Bosoeticmaue na euopocgepy
u aumocgepy omcymemayem, max Kax:
Hem Cu8a 8PeOHbIX Geujecms, Hem
8b1OPOCA MBEPOBIX OCMAMKOB

4. be30nmacHOCTb B Ype3BbIYAWHBIX
CUTYALUAX:

Bosmoorcnvie YC  Ha  ycmanoske:
XuMudeckuu Ui  Qusuyeckull  63pbis,
noaicap, paspyulets coopydiceHull,
MeXHU4ecKux  ycmpoucme — uiu — ux
9/1eMEeHMO8, ABaAPULIHbILL Pa3iue Heghmu.

Haubonee munuunoin 4YC  sensemcs
asapuiinvliL.  pasiue Hegmu npu
axcnayamayuu MJICII «Ilpupaznomnasny

JlaTa BbIIa4YM 3aIaHNUs AJIsl pa3/ieJia 1o JUHeiiHOMY

rpauxky
3aianue BbIIAJ KOHCYJIbTAHT:
JoKHOCTD 1017 (0] Yuenas Moanmucen Hdara
CTelNeHb,
3BaHHe
Crapumnii ArtenaeBa
MIPEIOIaBATEIb Hartanes -
OTJIEJICHUS AJleKcaHIpOBHA
OOIIIEeTEXHUUECKUX
JUCHUTUTAH
3aiaHue NPUHSAJ K UCTIOJTHEHUIO CTY/eHT:
I'pynna OPHUO IMoanuck Jlara
2J]IM72 3onoxayesa FOnus CepreeBHa




Pedepar

Marucrepckas auccepranus coxepxut 113 c., 27 pucynkos, 38 Tadmuir,
55 UCTOYHUKOB.

KiroueBbie cioBa: He(Th, MPOMBICIOBAs MOATOTOBKAa HEPTH, MIENb(,
11enb(oBblE MECTOPOXKICHUS, CEeTapaliysi, 00€3B0KUBAHNE U OOECCOIMBAHUE.

OOBEKTOM HCCIeOBaHUs SABISETCS MOpPCKas JIEAOCTOMKasi CTallMOHApHas
wiatdopma (MJICII) «Ilpupaznomuasn.

lenp pa®oThl — ONTUMH3ALMS TEXHOJIOTMYECKOIO pexuma padboThl
cuctembl noarotoBku HeTu Ha MIICII «IIpupasznomuasy ¢ npuMEeHEeHHEM MEeToa
KOMITBIOTEPHOT'O MOJEIIMPOBAHUA.

B 1npouecce wuccnenoBaHus NPOBOJWIMCH MOJEIMPOBAHHE IIpolecca
IIPOMBICIIOBOM MOJATOTOBKM HE(PTU Ha MIENb(OBBIX MECTOPOKICHUAX, MPOBEPKA
pa3paboTaHHOM MOJIENM Ha aJ€KBATHOCTb, BAPbUPOBAHHE MApaMETPOB, KOTOPHIE
OBUIM B3SITHI U3 IIPOTHO3a PEXKUMA IKCILTyaTallud MECTOPOXKICHUS.

B pesynbrare wucciieoBaHUS COCTaBJI€HA aJe€KBaTHAs MaTeMaTHYecKas
Mojienb ycTraHoBKkH noarotoBku Hept MIICIT «IIpupaznomuasy, naHHas MOZAEIb
IIPOBEpEHa Ha aJEKBATHOCTh, C MCIOJb30BAHHEM IJAHHOW MOJENU pa3pabOTaHbl
PEKOMEHIAllMU [0 ONTUMHU3ALMU TEXHOJIOTMYECKOTO PEeXHUMa pabOThl yCTaHOBKU
noarotoBku HedTu MIICII «ITpupaznomuas.

O6nactp mpumeHeHusi — HedTenoObIBarOIIas OTpPacib Ha IIEIb(OBBIX

MECTOPOXKICHUSX.
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BBenenne

«borarctBo 3emmu pycckoit CuOupbIO TpupacTatb OyaeT U MOPSMHU
CTYJIEHbIMU», — CKazan Korja-to Mmwuxaun JlomonocoB. OcBauBas OOraTtcTBo
3€MJIM, MbI YaIlle BCErO OIYCKAJIM MOCIEAHUE CI0BA JAaHHON LUTAThI. 3aTO KaK ke
3HAUUTEIBLHO OHHU 3By4YaT B JaHHOE BpeMsl, KOTJa M3y4YeHa IeoJIOTHsl HE TOJIbKO
Cyllld, HO U 1menbda, TO €CTh NPUOPEKHOM MEITKOBOJHOM YaCTH MOpEH.
[TpakTruecku Bech menbd Poccum pacnosnaraercss B X0I0HbIX MOpsix CeBepHOTO
JlepoButoro okeana u Oxorckoro mopsi. Ero npotsikeHHocts y 6eperoB Poccun
cocraBisier 21% Bcero menbha MupoBoro okeana. Okoso 70% ero miomaau
NEPCIEKTUBHBI C TOUKHU 3PEHHUS MOJE3HBIX UCKOMAEMBIX, B IEPBYIO OYEpeab HEPTHU
U rasa.

Pa3Benannbie 3amacel Ha menbdpe CeBepHoro JlegoBUTOTO OKeaHa
COCTaBISIOT 25% MUPOBBIX 3aMacoB YIJIEBOJOPOJHOTO ChIpbs. st TOro 4roObl
NOHATh, YTO 3TO 3HAYUT I 3KOHOMHYECKOTO MOTYIECTBAa HallEd CTpaHbl,
npuBeneM omnpenenenusie (pakTel. Hedth 1 ra3z odbecneunBaror 20% BHYTpPEHHETO
BaJoBOro nmnpoaykra Poccuiickoit @enepanuu, OHU SBISAIOTCS TJIaBHBIMU
pecypcaMy HaIllero 53KCIOpTa, JaBas OoJblle MOJOBUMHBI ero noxonoB. Ho
OCHOBHBIE MX MECTOPOXKICHHMsSI Ha CyIlIe YK€ YacTUYHO BbIpaOOTaHbl, a B
Tartapcrane u 3amannoit Cubupu — ucromensl. COramacHO MOHUTOPUHTAM, MPHU
MMEIOIINXCS TeMIMax JOObIYM IKCILUTyaTUPYEMBIX MeCTOpoxJaeHuid Poccun HedTn
xBatuT npudnu3urensbHo Ha 30 net. [Ipupoct pa3BeaHHBIX 3aM1acoB B HACTOSIIEE
BpeMs HE MTOKPBIBAET 100BIBAEMOTO KOJIMYECTBA.

OcBoeHue apkTHYecKoro uenbpa — MPEANnOoChUIKa IKOHOMHYECKOTO
MOTYILIECTBA CTpaHbl W 37€Ch, IMOMHUMO BOBJEUEHHUS B TMpoOIecC JOOBIUU
He(Tera3oBbIX KOMIAHUN, BAXKHBIM (PAKTOPOM ONTHUMU3AIMHU MPOLIECCOB T0OBIYU
U CHIDKEHHUS CONYTCTBYIOIIMX JIOObIY€ PHUCKOB SBISETCS TIpaMOTHas U
OpoAyMaHHasi TOCyAapCTBEHHAash MporpaMma MO J00bide HePTH U JIpYyrux

MIPUPOIHBIX PECYPCOB.
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1 JIutepaTtypHslii 0630p

1.1 CocraB u cBolicTBa 100bIBaeMOii HepTH

Coipas HedTb — ITO KMIKas MPUPOJHAS HCKOMaemasi CMECh
YTIEBOAOPOJOB IHUPOKOTO (PH3UKO-XMMHUYECKOTO COCTaBa, KOTOpPAs COIEPIKHT
PacTBOPEHHBIN r'a3, BOAY,MUHEPAIbHBIC COJIM, MEXaHUYECKUE TTPUMECH.

OCHOBHBIMHU 3JIEMEHTaMH, COCTABJISIIOIIUMU HE(PTh, SBISIOTCS YTIEpPO],
MacCoOBOE CoOJIepKaHNe KOTOpPOTo Kojebyercs B npenenax 83 — 87 %, u BOIOpoO.
(12 — 14 %). U3 npyrux 31eMEHTOB B COCTaB HE(ITH B 3aMETHBIX KOJIMYECTBAX
BXOMAT cepa, a3oT u kuciopoa. CopepkaHue cepbl B HeTAX KoeOIETCS B
HIMPOKUX TPEJeiax: OT HECKOJIbKUX COTBHIX M AK€ THICAYHBIX 10Jier 10 6 — 8%, B
OTACHBHBIX chaydasx 10 9,6 u gaxe a0 14 % [1]. Cepa B Hacrosdiiee BpeMs
CUMTACTCA BAXKHEUIIMM M3 TeTepoaTOMOB, TaK KaK BXOJUT B cOCTaB HedTeil B
HaMOOJIBIINX KOJIMYECTBAX, & CEPHUCTHIE COCIMHEHUS OKAa3bIBAIOT CYIECTBEHHOE
(dame BCEro OTpPHUIIATETBLHOE) BIMSHHUE Ha KauyecTBO HE(PTEMPOIYyKTOB. A30T H
KHUCJIOPOJ BXOJST B cocTaB HedTel B MEHbIIUX KojnuecTBax: azoT 0,02 — 1,7%,
kuciopox 0,06 — 3,6 % [2].

Tabnuua 1 — ['maBHBIE TOMOJIOTUYECKUE PSAAbI KOMIIOHEHTOB HedTel [2]

I'pynna Psaabi
Yenesooopoowi

ATKaHbI CnHan+2
[Muknoankansl

MOHOILUKITNYECKHE CnHan

MOJUIUKINYECKHUE CnHonp (p=2,4,6,8,10)
Apensl

MOHOIIMKJINYECKHE CnHaons

HOJIUIUKINYECKUE CnHaons (p=12,14,18,20,24,30,36)
[{uknoankaHo-apeHbl CnH2ns (p=8,10,12,14,16,18,20,22)

Cepocoodepoicawue coeourenus
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I'pynna Psaabi
Hacpienneie
AIHUKITYECKHE CnH2n+2S
LIUKJINYECKUE CnHznp (p=0,2,4,6)
Tuodenonsie ChHon6S
TuodeHo-nuKI0aIKaHO-aPEHOBBIC CnHa2npS (p=6.8,10,12,14,16,18,20,
22,24,26,28,30,32)
Azomcoodepacawue coeouneHus
Hacrlme sble anuKiInyecKue ChHoneoN
[eteporukinyeckue (MUPUIMHBL 1 CnHznpN (p=6.11)
XUHOJIMHBI)
[{ukoankaHo-apeHOBBIC CnHznpN (p=7,11,13,17)
Kapbonosvie kuciomoi
Anukinnueckue CnH2n+1COOH
[uknoankaHoBEIe CnH2npCOOH (p=1,3,5)
[{ukoankaHo-apeHOBbBIE CnH2n,COOH
(p=7,9,11,13,15,17,19,21,23,25,27,29)

Kpome Ha3BanHbiX, B HedTAX OOHApyKEHbl B HE3HAYUTEIHHBIX
KOJIMYECTBaX OYCHh MHOTHE DJICMCHTEHI.

OcHoBHYIO  Maccy  HeE(PTH  COCTABJSIIOT  YIJIEBOJAOPOABI  TpeX
TOMOJIOTHYECKUX PSAOB- aJKaHblI, IHMKJIOATKAHBI W apEHbI; OJHAKO HamOoJee
IIUPOKO TPEACTABIEHBI YTIEBOJIOPOJbI CMEIIAHHOTO (TUOPUIHOTO) CTPOCHUS
(npencraBneHsl B Tabnuie 1). ATKEHBI U alKaIUueHBI, KaK MPaBUJIO, B HEPTIX HE
COJZIEPIKATCS, XOTSI B KpallHE PEIKUX CITydasx MPUCYTCTBHUE UX OBLIIO OOHAPYIKEHO.

1.2 TpeboBanus Kk TOBapHOH HeQTH

ToBapnast HedTh - HEPTh, MOATOTOBIICHHAS K MOCTAaBKE MOTPEOUTETIO B
COOTBETCTBUHM C TpPEOOBAaHUSIMH JCUCTBYIOIIMX HOPMATHBHBIX M TEXHHYECKHX

JOKYMCHTOB, IIPUHATBIX B YCTAHOBJICHHOM ITOPSAAKE.
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[To ¢u3UKO-XUMUYECKUM CBOWMCTBAM,CTETICHH MOATOTOBKH, COJEPKAHHIO
CEpOBOZIOPO/IA M JIETKMX MEPKANTaHOB HE(PTh MOAPA3ACIAIOT Ha KIACCHI, THIIHI,
rpymsl, Buael [TOCT P 51858-2002. [3]

Cormnacno atomy I'OCT, Ha TOBapHYIO HEPTH MPEABSBISIIOTCS CIETYIOIINE
TpeboBaHUs. B 3aBUCUMOCTH OT MacCOBOM J0JIM cepbl HEDTH MOApa3aeISIeTCs, KakK
[MoKa3aHo B Ta0iuie 2 Ha 4 Kiacca.

Tabmuma 2 - Knaccel Hedtu

Kace HaumenoBanue MaccoBas n0J1s1 cepbl, %o
HePpTH
1 MaJIOCEpHUCTAS 1o 0,60 BKIIOYNUTEIEHO
2 CEpHHCTast ot 0,61 mo 1,80
3 BBICOKOCEPHHUCTAS ot 1,81 mo 3,50
4 0Cc000 BBICOKOCEPHHUCTAS cBbitie 3,50

Tabnuua 3- Tunsl HeDTH

ITapameTpsI Hopma nuist Tuna Hepru
0 1 2 3 4
1. [TmoTHOCTB, KI/M3, TIpH He 6onee | 830,1- 850,1- 870,1- Boiee
temneparype 20°C 830,0 850,0 870,0 895,0 895,0

2. Beixon ¢pakuuii, % macc.,

HE MEHee, 710 TeEMIepaTyphl,

oC:
200
300
30 27 21 — —
350
52 47 42 — —
62 57 53 — —
3. MaccoBas nois napadu 6,0 6,0 6,0 — —

Ha, % Macc., He 0oJiee

[To mmoTHOCTH, a TakKe 1O BBIXOAY (hpakiuii U MaccoBOM joJie mapaduHa
(B cimyyae MOCTAaBKM Ha AKCIOPT) HEPTh MOAPA3AEISIOT Ha 5 TunoB (Tadi. 3).

O—ocobo neckas, I-neexkas, 2—cpeousasn, 3—msaxcenas, 4—oumymunosnas. Ilo
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CTETICHU TOJATOTOBKH HE(PTHh MOAPA3ACISIIOT Ha 3 TPYyMIbl, KOTOPHIE MOKAa3aHbI B
tabmume 4. Ilo comepkaHWi0 CEpOBOMOpOJA M JIETKUX MEPKANTaHOB HE(DTh
noApa3aeisatoT Ha 3 Buaa (Tadi. 5).

Ecnu mo omHOMy 13 mokasateneld He)Th OTHOCUTCS K TUITY WM TPYIIIE C
MEHBIIUM HOMEpPOM, a IO JAPYyromMy — K HETH ¢ OOJBIINM, TO HE()Th MPHU3HAIOT
COOTBETCTBYIOIIICH THITY WUIH TPYIIIIE ¢ OOJIBIITUM HOMEPOM.

Tab6muma 4 - ['pynmel HeGTH IO CTETIEHU MTOATOTOBKU

Hopma pi1s Tuna Hepru
HaumeHoBaHue moka3areJist 1 2 3
1. MaccoBas goas Boasl, %, He
0,5 0,5 1,0
boinee
2.KoH1eHTpanus XJ0pucThIX
coJeH, 100 300 900
Mmr/am3, He Ooee
3. MaccoBas 10JII MEXaHU4YECKHUX
0,05 0,05 0,05
npumecei, %, He Oolee
4. JlaBieHHE HACBIICHHBIX ITAPOB,
66,7 (500) 66,7 (500) 66,7 (500)
kIla (MM pT. cT.), He Gonee
5. Conepxanue
XJIOPOPTaHUYECKUX 10 10 10
coequHeHui, MiaH-1 (ppm)
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Tabmuia 5- Buaer Hedtr

HauMeHoBaHHe oKa3aTeis Homepa nist HedTu Buga
1 2 3
MaccoBas nosist cepoBoaopoaa, MiaH-1 (ppm), He
20 50 100
boiee
MaccoBas 1015 METHII- U STUJIMEPKAIITAHOB
40 60 100

B cymme, MitH-1 (ppm), He Gostee

Hedtr umeer ycnmoBHoe o6o3Hauenne. Ono coctoutr u3z 4 uudp,
COOTBETCTBYIOIIUX O0O3HAYCHHUSIM Kjlacca, TUIA, TPYIbl U Buaa. [Ipu mocraBke
HeTH Ha HKCIOPT K 0003HAUCHHIO J00aBisieTcss uHAEKC «O». CTpyKTypa

YCIIOBHOT'O 0003Ha4Y€HMS HE)THU BBITIISUT CIETYIONIUM 00pa3zoM: [4]

['pynna
bl |

& | TOCT P 51858-2002

Twun

Kiace

1.3 Oco0ennocT MOATrOTOBKHU HeTH Ha mIeab(e

B Mupe yxe maBHO W3BeCTHO O OONbIIUX pe3epBax He)TH W Taza B
ApKTHKE, HO TOJBKO JHIIbL B HEJaBHEE BpeMsl peub 3allia O Mepexolie K
rIIyOOKOMY OCBOCHHIO apKTUYECKUX YIIIEeBOAOPO0B. OcBoeHue 3amacoB HepTH u
razda B ApKTHKE CTaJO BO3MOXHBIM BCJICJCTBUE Ppa3BUTUSI TEXHOJIOTUN U
rJ100aJIbHOMY M3MEHEHHMIO KJIMMaTa, B CBS3UM C YeM J100blYa YIJIEBOAOPOJIOB B
ApKTHKE U TpPaHCHOPTUPOBKA UX 110 CeBEpHOMY MOPCKOMY IIyTH B CTPAaHbl A3UU U
EBpoIbI 5KOHOMUYECKH BBITOIHA.

Poccus 3annmaeT nepBoe MecTo 1o 3aracaM HeTH U Ta3a Ha apKTUIECKOM
menbde. Tak, Ha gomo Poccuiickoit @eaepammu npuxoautcs 10 41 % 3amacos
Hed T Ha menbde (CIIA — 28 %, Janus — 18 %, Kanaga — 9 %, Hopserus — 4 %)
u 70 % raza (CILIA — 14 %, Janus — 8 %, Kanana u Hopserust — o 4 % [5]

ABTtop nyOnukauuu [6] chopmynupoBail psl BBIBOJOB, COTJIACHO KOTOPHIM

3HAa4YCHUC KOHTHHCHTAJIBHOI'O menb(ba «KaK MOPCKOro JgHa, BKJIIO4as €ro Hcapa,

16



IPOCTUPAIOIIETOCs OT BHEIIHEW TPaHUIIbl TEPPUTOPUAIBEHOTO MOPS MPUOPEKHOTO
rocygapctea B CTOPOHY MOps JO YCTAHOBJIEHHBIX NPENENIOB)» CEroJHs
3HAUUTEIBLHO BO3POCIO. DTO CBA3AHO MPEXKIE BCETO C TEMU BO3MOKHOCTSIMH,
KOTOpPBIE CKpBITBI B €ro Heapax. Peanuzanus DOCTaBICHHOW Uend Oblia
JIOCTUTHYTA MIPHU MOMOIIM OOIIEHAYYHBIX (IMaeKTUYECKUM, aHaI13a U CUHTE3a) U
YaCTHOHAYYHBIX ((pOpMaIbHO-IOPUINYECKHM, CPABHUTEIHLHO-TIPABOBOM) METO/IOB.

OcBoeHne MOPCKUX HE(PTAHBIX U Ta30BBIX MECTOPOKICHUN OTINYACTCS OT
pa3BeIKu U pa3pabOTKM HUX Ha cymie. bomblmas ClI0KHOCT W XapaKTepHbIC
OCOOCHHOCTH TPOBEACHHUSA ITUX pabOT B MOpE OOYCIOBIMBAIOTCS OKPYXKaromlei
Cpelloi, MH)KEHEPHO-T€OJOTUYECKUMU H3BICKAHUSIMU, BBICOKOH CTOMMOCTBIO M
YHHUKAJIbHOCTBIO TEXHUYECKUX CPEJCTB, MEIUKO-OMOJIOrMYECKUMHU MpodiIeMamu,
BBI3BAHHBIMH HEOOXOAMMOCTBIO TTPOU3BOJICTBA pabOT MO BOJOM, TEXHOJOTUEH U
OpraHu3alMel CTPOUTENIBCTBA U HKCIUTyaTallil 0ObEKTOB B MOpE, OOCITYKBaHUEM
paboT u T.1.

ABTOpPBI CTaThbu [7] ONKMCBHIBAIOT MPOEKTHI OCBOCHHUS MECTOPOXKIACHUN Ha
menbde, KOTOpble 3HAUUTEIBHO OTJIMYAOTCS OT MPOEKTOB pa3pabOTKN Ha3eMHBIX
MecTopoxaeHu. Tunuunble padoThl Ha WENb(pe ONpenesaoTcs pa3HO00Opa3HbBIMU
(dakTopaMu, BKIIIOYAIOUIMMH, B TEPBYIO O4epe/b, CreUUu(UUYHbIE TEXHOJOTHIO U
OpraHM3alMI0 JKCIUTyaTallid M CTPOUTENbCTBA OOBEKTOB HA MOpE, 3aKaHYUBas
BBICOKOM CTOMMOCTBIO M YHUKAJIbHOCTBIO HCHOJIB3YIOIIUXCA TEXHUYECKUX
cpenctB. Pabora [7] HocuT o0O030pHBIM XxapakTep. ABTOpPHI J1adud  OOIIYIO
XapaKTEPUCTUKY POCCUHCKOro mienb(a, ONUCATU COBPEMEHHYIO CTPYKTYpPY
Mopckoil 1o0bun HedTH B Poccuu, BeIIETWIM 3Tanbl pa3padOTKU MENb(OBBIX
MECTOPOXKACHUN. AHAN3 pa3Iuduii B pa3pad0TKe MECTOPOKIECHUN Ha CyIlIe U Ha
menb@e TMO3BOJIMII 0003HAUYUTh OCHOBHBIE TMPEUMYIIECTBA W  HEJOCTATKU
menb(oBbIX He(PTEra3oBhIX MPOMBICIOB. OTAEIbHOE BHUMAHUE aBTOPHI yIEIHIN
CPaBHUTEIHLHOMY aHAJIU3y MapaMeTPOB Pa3IUYHBIX CIIOCOOOB MEXaHU3UPOBAHHOMN
n00bIYM, TpolLlecCaM MOHHUTOPUHTA, YHOPABICHUS W KOHTPOJSI pa3paboTKoOU
MECTOPOXKACHHUSI TPUMEHUTENbHO K YyciaoBusM Iuenbda. IlpoBeneHusiit 0030p

MO3BOJIWJI BBIICIUTH HauOojiee 3HA4YMMBbIE (AKTOPBl pUCKA MpPHU pa3padOTKe
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MeIb(POBBIX MECTOPOXKICHUA U OMPEACTUTHCA C JATBHEWIINM HampaBlIeHUEM
WCCIICIOBAHUM.

Taxke aBropbl myOnukauuu [8] Jaid  OLEHKY  MEpPCIEKTUB
He(TETra30HOCHOCTH TeppUTOpUU PD, KOTOPHII CBHIETEILCTBYET, YTO OCHOBHEIC
00BEMBI  TPUpPOCTA  3aMacoB, VYBEJIMYEHHE M  CTaOWIM3aIUI0  JOOBIYM
YTJIEBOJIOPOJHOTO ChIPbSl IIAHUPYETCA OCYLIECTBIATh 3a CYET MPUBICYCHUS
pecypcoB apkTuuecko 30HBI Poccuu. OpraHuzaiusi mMOMCKOBO-PAa3BEIOYHBIX U
HKCIUTyaTallMOHHBIX pPAa0OT Ha apKTUYECKOM Iieiabde B 0OlEeM 3aBUCUT OT
MPUPOTHO-KIMMATHUECKUX (DAKTOPOB, TAKUX KaK TIyOMHA BOJbI, HATMYHUE JIbJIA U
IPOJOJDKATENRHOCTE MEXK  JIEAOBOro mnepuona. Pa3zpaboTka menb(poBBIX
MECTOPOXKACHUM YIVIEBOJOPOJHOTO CBIPpbS HECOMHEHHO SBISETCS CIIOKHOM
TEXHUYECKON MpoOJeMOH, MPU PELIEHUH KOTOPOMl HEOOXOOUMO HCIOIb30BaTh
CUCTEMHBIN Moaxon. OCBOEHHE PECYpCOB YIJIEBOJOPOIOB KOHTMHEHTAIBHOIO
mienbda 1Mo CPaBHEHUIO C OCBOCHUEM MECTOPOKICHHUM Ha CYIIe UMEET LEJIbIN Psif
MPUHIUNHATBHBIX OTJIMYMM, 00YCIaBIMBAIOIIUX HHBIE MOJIXO0JbI K COCTaBJICHUIO
MPOEKTHBIX TEXHOJOTHYECKUX JOKYMEHTOB.

Paszenka u paszpaboTka menb(OBBIX MECTOPOXKIACHUN — TEXHUYECKU
CJIOKHBIE€ OIEpalny, JOPOrOCTOSIINE W CBA3AHBI CO 3HAYUTEIbHBIM PHCKOM.
['maBHBIE TIPOOJIEMBI TIPU OCBOCHUH MIETH(OBBIX MECTOPOXKIACHUN — TPOOIEeMbI
TEXHUKHU U TEXHOJIOTUHU MTPOU3BO/ICTBA JAHHBIX PadOT.

B Tabnuue 6 mpeacTtaBieHbl OCHOBHBIE DPAa3IvYUsl MEXIAY pa3pabOTKOM
HeTera3oBbIX MECTOPOXK/ICHUI Ha cyie U Ha menbde [8]:

Tabmuua 6 — Paznuuus B pa3pabOTKEe MECTOPOKIEHUM Ha Cylle W Ha

menbghe
leab(poBbie MECTOPOXKACHHUS MecTopoxKaeHHs HA cyle
3arpyaHeHHbIN cOop HETH B ciiyyae ee B ciyuae pa3znuBoB He(TH BO3MOXKEH ee cOOp
Pa3JIMBOB IIPY BOJIHEHUSAX HA MOpE
CpaBHUTENBHO NPOCTAast ONEPALNS TOTPY3KU Heob6xoauMocTs TpyOOIpoOBOIHOTO
He()TU Ha TaHKEPHI TpaHCIOpTa

OtcyTcTBUE 3aTPYAHEHUM B HAJTMYHUU BOJIbBI Habmtonaercs neperpeB 060opynoBaHus B

JUISL OXJIAX/IEHUS] 000PyI0BaHUS CUJIy OTCYTCTBHS IOCTOSIHHOTO JTIOCTYIIA K
BOJIE

BonHOBBIE HArpy3KH, TBHKEHHE ToJIbKO BETpOBasi HArPYy3Ka BIMSIET HA
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COOPY)KEHH, JIEZIOBBIC HATPY3KU 3aTPYAHSIIOT npouecc pa30ypuBaHUs
npoliecc pa30ypruBaHHs

CnoxHOCTb MOTy4eHUs UH(OPMALIUHU TTO JlocTynmHOCTh HH(pOPMAIIH 110
XapaKTEpUCTUKE TPYHTOB XapaKTEPUCTUKE TPYHTOB

CrpoutenbCcTBO MIENb(OBBIX HEPTEIPOMBICIOBBIX COOPYKEHUH Tpedyer
IPOBEJCHUS MHKEHEPHO-TE0JIOTMYECKUX U3bICKAaHUM MOPCKOTO JHA.

Brienstor cienyromme BUAbI melb(oBbIX He(TEra3oBbIX MPOMBICIOB [8]:

* HaJ[3€MHbIE IPOMBICIIBI;

* HA/IBOJHBIE IPOMBICIIBI;

* IOJIBOJAHBIE TPOMBICIIBL;

* I0A3€MHbIE (IIaXTHO-TOHHEIbHBIE) TPOMBICIIBI;

* KOMOMHUPOBAHHBIEC TPOMBICIIBI.

K HanzeMHBIM mpombIciIaM OTHOCHTCS OypeHue HaKJIOHHO-HalpaBJICHHbBIX
CKBOXMH C Oepera, 3achlllka JHAa MOpS W OCYLUIEHHME JHAa MOps Ha
HeTerazoHocHoM yuactke. Bce mpombicioBbie omeparuu (OypeHue, n00bIua,
HOJIFOTOBKA, XpaHEHHUE, OTIPY3Ka U T.J1.) BBIIOJHAIOTCS Ha HaJJBOJIHBIX IJIOLIaIKaX
CIIEIYIOUIEr0 THUIA: 3CTaKaabl C MPUICTAKATHBIMH ILUIOIIAJKAMH; HOTPYKEHHBIE
w1aT(opmbl; MIaByYue MOIYNOrPYKEHHbIE TUIaT(HOPMBbI; HCKYCCTBEHHBIE OCTPOBA;
CTallMOHApHbIe MIAaTGOpMbl; OypoBble U TeXHOJOrHMueckue cyna. Kaxaplii Tun
HAJBOJHBIX TUIOIIAIOK MOKET MPUMEHATHCS MIPH PA3HBIX MPUPOIHBIX YCIOBUAX. Y
KaXI0ro M3 He(PTEHpOMBICIOB HMEIOTCS CBOM IMpPEUMYIIECTBAa M HEAOCTaTKU
(Tabmuie! 7, 8, 9).

Tabnuua 7 — [IpeuMy11iecTBO U HEJOCTATKU HAA3EMHBIX POMBICIIOB

IIpenmyiecrBa Henpocrarku
1. OTnanaer HEOOXOJUMOCTh COOPYKEHHUSI B 1. bonee ynanenHsle oT 6epera y4acTku
MOp€ CTaJIbHBIX, XKee300€TOHHBIX 3aJ1e’KM HEBO3MOKHO OCBOUTH 3TUM METOJIOM
mIaTdhopM, YTO 3HAYUTEIIBHO CHUKAET
CTOUMOCTh
2. UckiroyaroTcst XapakTepHbIE TPYIHOCTH 2. 3aChINKY JHA TPYHTOM MOKHO

P CTPOUTENHCTBE OOBEKTOB B MOPE U MPHU OpPraHU30BaTh TOJBKO B CIOKOMHBIX OyXTax
OypeHUHU IKCIUTYaTaIMOHHBIX CKBAKIH

3. He TpebyeTcst CTpOUTENBCTBO JIMHUIMA 3. s o6pa3oBaHus CyIu TpedyeTcs
CBSI3H, DIIEKTPOIIEpeaay, TOABOIHBIX HaJn4yre OONBIINX KaMHs U TPYHTA 3aracoB
TpyOOIIPOBOJIOB
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4. 3HaunTEeIHLHO O0JIETUAIOTCS YCIOBHS TpyAa
OypoBoit OpuTaasl U 00CTYKUBAIOLIETO
MepCcoHala, MOBBIIIAETCA CTENEHb X
0€e301acHOCTH

4. CIOXXHOCTH M KallMTaJOEMKOCTh padoT 10
COOPYKCHHIO OTPaXKTAroIIei JaMObI

5. UckmrouaeTcst yrpo3a BO3MOKHOTO
3arpsAA3HEHUS MOPCKOU Cpebl

5. OnacHOCTh 3aTOIUIEHUS! TEPPUTOPHUH
IIpOMBICIIa

Ta6numa 8 — [IpenmyiecTBO U HETOCTATKU HAJIBOIHBIX MPOMBICIIOB

IIpeumyecrBa

Henocrarku

1. Bece paboThl HAa MOPCKOM IPOMBICIIE MOTYT
BBINOJIHATHCS HE3aBUCUMO OT COCTOSIHUSA
MOroJIbI (3CTaKAa/Ibl)

1. TexHMKO-9KOHOMHUYECKAs
HeIeJeco00Pa3HOCTh UCII0Ib30BAHUS B
CJIOKHBIX JIEJOBBIX YCIOBUSX (ICTaKa/Ibl)

2. Het HEOOXOIMMOCTHU TIPOKITAJIKK
MOJBOJTHBIX TPYOOIIPOBOJIOB (3CTaKaza)

2. lnTeHcuBHAs KOppo3us (3CTaKaIbl,
CTaJIbHBIE TIIAT(POPMBI)

3. meeTcst BO3MOXKHOCTh
pacHIMpeHus naryobl

3. Hu3kas conpoTHBIIsAEMOCTh JIeHICTBUIO
JMHAMHYECKUX Harpy3okK (3cTaxajipl)

4. KpynHoG6104HOE CTPOUTENHCTBO

4. C yBenuueHueM riyOouH MOBbIIIAeTCS
JTUHAMHYHOCTbD, YTO OTPAHUIUBACT
MpUMEHEeHHe 1aThopM Ha OOJIBIIHUX
ri1yOuHax

5. HTErpaibHOE CTPOUTEIHCTBO

5. 3HauMTeNbHbIE TPYAHOCTH UCIIOJIb30BAHUS
[IBY, IIIIBY, BC u ap. B CIOXKHBIX JIEJOBBIX
YCIIOBHSIX

6. O0ecrieunBaeTCs BHICOKASA HAIEKHOCTD 11O
KOHCTPYKIIMOHHBIM OCOOCHHOCTSIM

Ta6nuna 9 — [IpeumyIiecTBO U HEAOCTATKU MOABOIHBIX MPOMBICIIOB

Ilpeumymecrsa

Hepocratku

1.Her TpynHOCTEH, CBA3aHHBIX C CYpOBOM
Je10BOi 0OCTaHOBKOM, IITOPMOBBIMU
BETpaMH U BOJIHCHUSMU

1. HeoO6x0auMOCTh HAJUYHS B 30HE
CTPOUTEIHCTBA TOHHENEH MOIIHBIX IJIACTOB
IJIOTHBIX TJIUH | JIP., 00J1a1al0IKUX HU3KOH

BOJONPOHUIIAEMOCTBIO

2. Tlo cpaBHEHHUIO C HAJIBOJHBIMHU
MIPOMBICIIaMU HE3HAYUTEIbHBIE KalUTaIbHbIC
BJIOJKEHUS

2. Ilo cpaBHEHHUIO C HAIBOJIHBIMU
IPOMBICTIAMH HE3HAUUTEIbHBIC KallUTAIbHbBIE
BIIO>KCHUS

3. TpyOonpoBOIbI MPOKIAABIBAIOTCS TAKKE,
KaK ¥ B YCIIOBUSX CYIIH

3. BeINoJIHEHHE BCEX TEXHOIOTHYSCKUX
OHepaI_II/Iﬁ B 3aMKHYTOM ITPOCTPAHCTBE

4. Ucnonb3yercs cTaHAapTHOE OYpOBOE U
TEXHOJIOTHYECKOe 000pyI0OBaHKE /TSl CYIIU

4. Bo3HHKAIOT YCJIIOBUS, HCIIPUTOAHBIC JIJIA
JACATCIIBHOCTH HIOHCﬁ

5. Uckirogaercs 3arpsa3HEHAE MOPS U
aTMocdepsl B pe3ynbTaTe HeTerazogo0sau

5. ImeeTcs BO3MOXKXHOCTE MEXAHUYECKOT'O
pa3pyllieHHs] TOHHENEN U MIaXT OT
3eMJIETPSICEHHI

6. CII0O)KHOCTh CHUCTEMBI 3BaKyallUd JOJeH
IIPU TI0KApE WM B3pbIBE

OcHoBHass 1100bIYa HEDTU U3 MECTOPOKIACHHM, PACIOIOKEHHBIX B

MHpOBOM OKC€aHC, IMPOU3BOJUTCA IPHU IIOMOION CICHUAIBHBIX TCXHOJOTIHMYCCKHX

COOPY’KE€HUMW, Ha3blBaeMbIX He(TAHbIMU MIaTGopmMamMu. OTO CJIOXKHBIE U
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JIOPOTOCTOSIINE MHXCHEPHBIE KOMILJIEKCHI, KOTOPhIE TMO3BOJISIFOT MPOBOJUTH Kak
camo OypeHHe, TaK M HEMOCPEJCTBEHHYIO TOOBIYY YTIEBOIAOPOJOB W3 TOPHBIX
MOPOJT MOPCKOTO JTHA.

[lepBoii HedTaHON maTdhopMoil, KoTopas Oblla HUCHOIb30BaHA B
NPUOPEKHBIX MOPCKUX BOJIax, Obuta riaTdopma, 3amyiieHHas B 1938-om romy
BOJIM3M moOepexbs mrara Jlynsnana (Coenunennbie [ltatet AMepukn). [1epBas B
MHpE HWMEHHO MopcKas joObiBaromas tiatgopma HaszpiBasack «Hedrtsabie
Kamun». E€ BBenmm B skcruryaramuio B 1949-om romy Ha azepOaiipkaHCKOM
menbhe Kacrmiickoro mopsi. [9]

HedrenobriBatoime Mopckue miaTdopmbl ObIBAIOT CIAEAYIOIIUX TUIIOB:

. CTaIMOHAPHOTO;
. CBOOOJIHO 3aKPEIIEHHOTO;
. MOJIyIOTPY>KHOTO (ITOATUITBI pa3BEIOUHbIN, OypOBOU U
JIOOBIBAIOIIINN );
. CaMOIOABEMHOTO OYpOBOTO;
. THII C PACTSIHYTHIMU OTIOPaMUu;
. TUII TJIaBy4Yre He(pTeXpaHUIHILA.

Bb160p KOHKPETHOTO THIIAa MOPCKOW MIaT(POPMBbI MPOU3BOJIUTCS C yUETOM
KOHKPETHBIX 3aJ1a4, BBIIOJHEHHE KOTOPBIX OHA JOJKHA 00ECIeunBaTh, a TAKKE C
y4eTOM OCOOEHHOCTEH KOHKPETHOIO0 MeCcTOpokaeHusa. [losToMy roBOopuUTh O
CYLIECTBOBAHMU KaKUX-JIMOO TUIMOBBIX IIAT(HOPM, MPOU3BOJICTBO KOTOPBIX MOKHO
OBLJIO OBl MOCTABUTH HA MOTOK, HE MPUXOIAUTCS.

KoHncrpykuus camoit He(TsHOM T1aTGopMBbl PEACTaBIsET COO0H YeThIpe

OCHOBHBIX 3JieMeHTa: 1-kopryc, 2-nany0a, 3-cuctema skopei, 4- 6ypoBas BBIIIIKa
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b6ypoeasn evtuuxa

sKopHas
cucmema

Pucynox 1 - Mopckue miatgopMbl

Kopnyc mnpexacrtaBisger coOOM TpEyroibHBIM WM YETHIPEXYTOIBHBIN
MOHTOH, KOTOPBIA OMUpaeTCs Ha HIeCTb KOJOHH. Ha maBy BCS KOHCTPYKIIUS
JEpKUTCS 3a CYET TOro, 4YTO caM TMOHTOH HAIMOJHEH Bo3ayxoM. [llanyba
MpeaHa3HAYeHa I pasMEIICHHus OypWiIbHBIX TpyO, TMOABEMHBIX KpPaHOB U
MEXaHHU3MOB, a TAK)K€ BEPTOJETHOM IUIOIIAAKU. byposas viuika, KaK IOHSTHO U3
Ha3BaHUs, MpeAHA3HA4YEHA I OMyCKaHWs OypOBOr0 WHCTPYMEHTA Ha MOPCKOE
JTHO U €ro OOpaTHBIM MOABEM B CIIydae BO3SHHUKHOBEHHS TaKOW HEOOXOIMMOCTH.
AHxopuas cucmema yAEpKUBAET BECh TEXHOJOTHUECKUN KOMIUIEKC Ha MecTe. OHa
COCTOHUT U3 JICOEMOK, PACTIONOKEHHBIX Ha OOpTaxX mIaT(GOpMBbl, CHCTEMBI CTATLHBIX

TPOCOB U KPCIAIIMUXCA K HUM HKOpCﬁ. Bec OJHOI'O AKOPA MOIKET NOCTUT'ATH 13-t

TOHH.
[Nonynorrysmas [Mnagyuas CraLmoHAPHAR
MNATSOPMA YCTAHOBKA MNATSOPMA,
1--'.- .f:gi:':_i = ;|
s “—uﬂ. _-:._!. 1.

Pucynok 2 - Tumnbl HeTe100bIBAIOIITUX MOPCKUX TIaThHOpPM
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Crabunm3anuio COBpeMEHHBIX He(TsHbIe TIaTGopM B 3alaHHOM MECTE B
HACTOSIIEe BpeMs OOECIEYMBAIOT HE TOJBKO CBaW W SKOPS, HO M MPUMCHCHUE
NEPEeIOBbIX TEXHOJOIUMH To3ulMoHupoBanus. [lmargopma MoxkeT ocTaBaThCs
3aKOPEHHOM B OJJHOM M TOW € TOYKE B T€UCHUE HECKOJIBKHX JIET, U BCE 3TO
BpeMs OHA JIOJKHA BBIJIEPKUBATH IEPEMEHUHUBBIE MOPCKUE TTOTOAHBIC YCIOBHUS.

PaGoty Oypa, BBINOJHSIOWIETO  pa3pylIeHHE  JIOHHBIX  TOPO/,
KOHTPOJIMPYIOT CTICIIMATbHBIC ITOABOIHBIE POOOTHL. byp coOupaeTcs u3 oTAeIbHBIX
CTIbHBIX TPYOHBIX CEKIMH, JUIMHA KaXIOH U3 KOTOpPHIX — 28 METpOB.
CoBpeMenHbIe Oypbl 00J1aaI0T MUPOKUM CIIEKTPOM CBOUX BO3MOYKHOCTEH.

CtpouTtenbcTBO OypoBOM TIATGOPMBI 3aKITFOYACTCS B JOCTaBKE Ha MECTO
npeanojaraeMond JoObIYM U MOCJEAYIONIEro 3aTOIJICHUSI OCHOBAHMS IUIaBy4ei
KOHCTpyKImu. Ha 3ToT cBoeoOpasHOM «(]yHIaMeHTe» 3aTeM HaJACTPanBalOT
OCTaJIbHbIE HEOOXOIUMbIE KOMITOHEHTHI.

N3navanbHo Takue miaTdOpMbl U3TOTABIMBAIUCH MPU MOMOIIM CBapKU
pereTyaThix OamieH, UMEIIHX (PopMy yCEeUeHHON MUpaMUIbI, W3 METAJUTHYCCKUX
TpyO U npoduseit, KOTophle 3aTéM HaAMEPTBO MPUOUBAIIA CBasIMU K MOPCKOMY HIIU
OKEaHCKOMY JHY. Ha Takmx KOHCTPYKIIUSX BITOCJICJICTBUHA YCTaHABIUBAJIOCH
HE00X0IMMOe OypOBOE MIIM IKCILTyaTallMOHHOE 000PYI0BaHHE.

Korma mosBmiach HEOOXOAUMOCTh  pa3pabOTKA  MECTOPOKICHUH,
pacmoJIOKCHHBIX B CEBEPHBIX  IIUPOTaX, IMOTPEOOBAIUCH  JICIOCTOMKHE
m1aTGOpMbI. ITO TIPUBEIIO K TOMY, YTO UHKEHEpAMH ObLIIN pa3paboTaHbl MPOEKTHI
COOPY)KEHUS KECCOHHBIX OCHOBaHHWH, (AKTHUECKH TPEACTABISIONINX COOOH
UCKYCCTBEHHBIC ocTpoBa. CaM TakoW KECCOH 3aroJHSAIOT O0aJIaCTOM, B Ka4eCTBE
KOTOPOTO, Kak TMpaBWjIO, BBICTymaeT Tecok. Ko JHy Mopsi Takoe OCHOBaHUE
MPYKAMAETCS TI0JT ISHCTBUEM CBOETO COOCTBEHHOTO Beca, Ha KOTOPBIN JCHCTBYIOT
cuJIbl TpaBuTanuu. [9]

OpnHako, co BpeMEHEM pa3Mephl MOPCKHX IUIABYYHX COOPYXKEHUUN CTaH
YBEIMYHUBATHLCS, YTO BBI3BIBAIIO HEOOXOJAMMOCTH IMEPECMOTPETh OCOOCHHOCTH HMX
KOHCTPYKIUH. B cBsi3u ¢ 3TUM, pa3paboTunkaMu aMepuKaHckor kommanuu Kerr-

McGee Obll1 CcO34aH MPOEKT IUIABYy4Yero O0ObEeKTa, wuMewonero G¢opmy
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HaBUraumoHHOW Bexu. CaMa KOHCTPYKUMS SIBJISIETCA LMIMHAPOM, HMKHSS 4acTh
KOTOPOTI'O 3a0JHEHA OAJIIIACTOM.

JIHuIEe 5TOro LWIMHAPA KO AHIO KPENUTCA C MOMOIIBIO CIEIUATbHBIX
JOHHBIX ~ aHKEepoB. Takoe TEXHHYECKOE pelIeHHWEe Jajlo  BO3MOXKHOCTH
CTPOUTEIBCTBA JOCTATOYHO HANEKHBIX IJIATGOPM BOUCTUHY TUTaHTCKUX
pa3MepoB, KOTOPbIE UCTIOIB3YIOTCS JUIsl IOOBIYM HEPTSHOTO M ra30BOTIO CHIPbs Ha
CBEpXO0JIbIION TITyOHHE.

CrpaBeITMBOCTH pajid CTOUT CKa3aTh, YTO KAKUX-THOO MPUHIIMITHATBHBIX
OTIIMYMI MEXJy TMPOLECCOM H3BICYECHHUS YIVIEBOJOPOJHOIO CBIPDbS U  €ro
MOCJEAYIOMIEH OTIPY3KU MEXIy J0ObIBAIOIIMMHM CKBaXKWHAMU MOPCKOTO U
CYXOILyTHOI'O THIIA HET.

Hampumep, OCHOBHBIE 3JEMEHTHI CTALMOHAPHON MOPCKOW ILIaTGOPMBI
COBIAJAOT C OCHOBHBIMU JIEMEHTAMH CYXOITyTHOTO IIPOMBICIIA.

['maBHast 0COOEGHHOCTH MOPCKOM OYypOBOM — 3TO, B TEPBYIO OYEpEb,
aBTOHOMHOCTb €€ paOOoThlI.

YroObl 1OCTHYD TakoW aBTOHOMHOCTH, MOPCKHE OypOBBIE YCTaHOBKHU
00OpYyAyIOT OYE€Hb MOIIHBIMH JJIEKTPUUYECKUMHU TIE€HepaTopaMu, a TaKke
ONIPECHUTESIMU MOPCKOM BOJBI. 3amachl Ha ynajeHHbIX OT Oepera ruiatdopmax
BO300HOBJISIIOTCS C TIOMOILBIO 00CTYKHUBAIOLUX CY/0B.

Takxe NMpUMEHEHHE MOPCKOr0 TPAHCIOPTa HEOOXOAMMO MJisi JTOCTaBKU
BCEM KOHCTPYKLHH K MECTy JOObIUM, B CIy4yae IpPOBEJICHHs CHacaTelbHBIX U
MIPOTHUBOIOKAPHBIX MeponpuaTuil. TpaHCcOpTUPOBKAa AOOBITONO C MOPCKOTO JTHA
ChIpbSl OCYLIECTBISIETCA MOCPEICTBOM JIOHHBIX TPYOONpPOBOJOB, a TaKXe C
MOMOIUIBIO TAHKEPHOTO (JI0Ta UK Yepe3 IUIaBarolre HedTeXpaHInIa.

B pa6ote [10] akTyaibHOCTh TEMBI ONPEEACTCS €€ HAPaBJIECHHOCTHIO Ha
pellieHre OJHON M3 BaKHEHUIINX MpoOJIeM MUPOBOTO CyJ0XOJACTBAa — OOecIeueHe
Oe30macHO JKcIUTyaTalliu CyJoB. BbICOKMI ypoBeHb aBapUWHOCTH CY/OB,
KaTtacTpodbl HA MOPCKOM TPAHCIOPTE, MPUBOASIINE K THOENHN JIIOIeH, CEPhE3HBIM
HSKOHOMHYECKUM IOTEPSIM M HETaTUBHBIM JKOJIOTMYECKUM IIOCIEICTBHUSIM, — BCE

3TO CBUAETEIBCTBYET O TOM, YTO IpoOseMa Oe30MacHOM 3KCIUlyaTallud CyIOB
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TpeOyeT NpPUCTATbHOIO BHUMAHUS K HEH Kak YYEeHbIX, TaK M TPAKTHKOB,
paboTaIIKUX HaJ W3YYEHUEM U PEIICHUEM 3a/1ay, CBS3AHHBIX C 0€30MaCHOCTHIO
CYZOBOXKICHMUSL.

Kpome TOro, oyeHbp BaKHbIM IYHKTOM SBJISIETCS Y4Y€T YE€JIOBEYECKOIrO
(dakTopa ¥ NpoPecCUOHANBHBIX PUCKOB MPHU MPOECKTUPOBAHUN MOPCKUX OOBEKTOB
Ha menbpe. B crarbe [11] aHanm3mpyeTcs KOMIUIEKC OpraHU3alMOHHO-
TEXHUYECKUX  MEpONPUATHI,  HANOpaBICHHBIX HAa  CHW)KEHHUE  PHUCKOB,
OOYyCIIOBJIEHHBIX YE€JIOBEYECKUM (PAKTOPOM: PHUCKH IO YNPABICHUIO CYAOBBIMU
cucTeMaMu, po¢ecCHOHaIbHBIE PUCKH, CBSA3aHHBIE C OE30MACHOCTBHIO TPYIOBOM
NEATEIbHOCTH U COCTOSIHHEM CpeIbl OOMTaHHMs Ha MOPCKOM oObekTe. Takxke
paccMaTpuBalOTCS OCOOCHHOCTH CO3JaHUsl TaKOro KOMIUIEKCa MPUMEHMUTEIBHO K
YCIIOBUSIM apKTHYECKUX MOPEM.

1.4 IIaTeHTHBINH 0030p

CerojHsi akTUBHO MATEHTYIOTCSI OTKPBITUS U U300pETEHUs], CBSI3aHHBIE C
n00bIYel  yIJIEBOJOPOAHOTO  ChIpbSl Ha Menbpe: MOPCKUE IUIAT(HOPMBI,
IPOMBICIIOBasl MOATOTOBKAa HePTH Ha Iienb(de, OypoBble YCTAaHOBKHM, TEXHHKA
OypeHus U T.JI.

Tabmuma 10 — O630p 1 KpaTKoe copepKaHnue MaTEHTOB

IIatent | I'ox mareHTa Baageien Kpartkoe conep:xanue
(cTpana)
2529683 12.02.2013 I'epacumoB EBrennii | OnucaHne  TEXHMYECKOrO  pEIIeHHS,

YTJIEBOIOPOIHBIX MECTOPOKICHUMN
ApKTUYECKOTO mrenbda ¢
HCIIOJIb30BAaHHUEM  KOMILIEKCAa  HOBBIX
TEXHUYECKUX peleHui o

BOCCTAHOBJICHUS.

2530921 | 11.06.2013 Poccuiickas Onucanue n300peTeHus, KOTOpoOe
denepanus, OT UMCHU | OTHOCHUTCS K OO0JAcTH CYJAOCTPOCHHUS, a

KOTOPOH BBICTYIIA€T | UMEHHO K MOPCKHM

MunucTepcTBo TEXHOJIOTHYECKUM I1aTGopmam pa3inyH
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Muxaitnosuu (RU) | koTopoe saBisiercs pazpaboTkoil cnocoba
HKOJIOTMYECKH O€30MacHOro OCBOEHUS

MPEIOTBPAIICHUIO 3aTrPsI3HEHUS BOJHOTO
U BO3JYIIHOTO OacceiiHOB peruoHa B
YCIIOBHAX ApKTHUKH, 00Tamaronmx
MHHUMAJbHBIMA BO3MOKHOCTAMU ISt

NPOMBIIUIEHHOCTH U | OTO  Ha3HA4YeHUs M  MOXKeT  ObITh
TOProBJIM POCCHICKON | MCIIOJIB30BAHO NPH CO3JAHHUM ILIABYYHX,




ITaTent

T'ox marenta

Baanesen
(cTpana)

Kparkoe cogepxanue

denepanun (RU)

MOTPYXKHBIX u
CTAIIMOHAPHBIX MOPCKUX MIATPOPM ISt
OCBOEHHS MECTOPOXKACHUMN 1menbda.

2480557

31.08.2011

O6mecTBO €
OTpaHUYECHHOU
OTBETCTBEHHOCTBIO
"T"azmpom mo0bIua
mensd" (RU)

Onucanue n300peTeHusl, KOTOpOe
OTHOCHUTCS K obnactu
TUAPOTEXHUYECKOTO CTPOUTEIIbCTBA.
Taxxe OTHUCaH crocob
MOCTAHOBKH MJIaT(HOPMBI Ha TTHO,
KOTOpO€ IMpeaycMaTpUBaeT YCTAHOBKY
CBall B KOHTEHHEPHI, PACIIOJOKECHHBIEC B
OCHOBaHUU

naaTGopMel , MOTPYKEHUE TIATHOPMBI C
BBIBEJCHHBIMHU B BEpTUKAIbHOE
MOJIOKEHUE II0J] €€ OCHOBAHHE CBasMH
nyTeM MNpuHATUS naatdopmoii 6annacra,
3aJlaBJIMBaHMEe CBailT B  TPYHT H
MOCTAaHOBKY  OCHOBaHHS MJIATHOPMBI Ha
JTHO.

104359

13.01.2011

Poccuiickas
®enepanus, OT UMEHU
KOTOPOU BBICTYIAET
MuHHCTEPCTBO
MPOMBIIIEHHOCTHU U
ToproBiu Poccuiickoi
denepanun (RU)

Onucan

TpEeHaXXep MOPCKHUX He(TeI00BIBAIOIIUX
naatgopM, KOTOPBIM  OTHOCHUTCS K
TEXHUKE TPEHAXEpPOB, a HUMEHHO K
TpeHaxepam

MOPCKHX HEPTET00BIBAIOIINX

ninatrgopMm, U TpeIHa3HadYeHa s
o0ydeHus OIepaTopoB
naaTGopM TEXHOJOTHUYECKUM OTepalusimM
npu 00paboTKe YriI€BOJOPOTHOTO CHIPhSA
U JOBEIEHUM €ro JO0 SKCIOPTHOTO
Ka4yecTBa.

Tpenaxxepsl MOpCKUX He(DTeA00BIBAIOIIN
X mIaTGopm SABIAIOTCS HEO0OXO0UMBIM
CpelCTBOM TSt MOJATOTOBKH
KBaJIU(QUIUPOBAHHOIO IepcoHala,
CIIOCOOHOTO BBIMOJHATE CBOM (DYHKIIMU
O0ezomacHO U 3(P(EKTUBHO B CBETE
COBPEMEHHBIX TpeOoBaHU no
MOJITOTOBKE oTnepaTopoB "
HKOJIOTHUYECKOM 6€30MaCHOCTH.

2626152

25.04.2016

Benpos Aunpent
[TaBnoBuu (RU),
Homb6posckuit FOpuit
EprenneBuy (RU)

Onucanue YCTpOMCTBA

3aIIUThI MOPCKOT'O CTAIlHOHAPHOTO
COOPYXKEHUS OT aper(yromero Jibaa Uiu
JIeIOBOTO MOKPBITHS, KOTOPOE OTHOCHUTCS
K ob0mactu TO0BIUM [IOJIE3HBIX
HMCKOIMAaeMbIX KOHTHHEHTAJIBHOTO IIesbda
3aMep3aloluX MOpPeW W TpeaHa3HAuYeHO
JUIS  3allUTBl  OMOp  CTAllMOHAPHBIX
MOPCKUX WHKCHEPHBIX COOPYKEHHUH OT
BHEIIHETO JICJOBOI'O BO3JCHCTBHUS, B
YAaCTHOCTH, JpeHdyromero JbjJa B

JJIA
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IMaTtenr | I'ox mareHTa Baanenen Kparkoe cogepxanue
(cTpana)
apKTHYECKHUX u CyO0apKTHYECKUX
palioHax, TIJ€ MPUCYTCTBYET JIEJOBOE
nokpeitue. M300pereHue  mo3BOJISIET
pemuTh  3adady  3amuThl  OypOBOW
apKTHYECKOM nmiaaTopmsl OT
JIperdyronero jpjaa, 4To 00eCIeUHBACT
KpYIJ0TOJMYHOEe  OypeHHEe  CKBaXHH,
CMOHTHPOBAHHBIX HEMOCPEACTBEHHO B
Mope.
2652366 06.04.2017 denepanbHOE [IpennoxeHo cracaTeabHOE YCTPOWCTBO
rocyJ1apcTBEHHOE IS IBaKyalu nepcoHana
YHUTapHOE MOPCKUX He()TEra30BbIX COOPYKCHUH B
HpeanpusTue JI€TIOBBIX YCIOBHUSIX, cojepxaniee
"KpblnoBckuit CITyCKOBYIO mraThopmy ¢
rocy1apCTBEHHBIN YCTAHOBJICHHOW Ha HEW cracaTelbHOMI
HAay4YHBIN HEHTp" OUTIONKOM, a TakXe pa3MEIICHHBIA B
(RU) 3alIMTHOM KOpIIyce, 3aKpelJIeHHOM Ha
He(Tera3oBOM MOPCKOM COOPYKEHHH,
NJaBydYuii  MOAaynb, Ha  KOTOPOM
YCTaHOBJIEHA cryckoBas miardopma.
N300peTeHre  MO3BOJSIET  MOBBICUTH
0e30macHOCTh  JBaKyallUd IepcoHaia
C MOPCKUX 00BEKTOB B J€I0OBBIX
YCIIOBUAX npu obecrieueHU N
OTHOCUTENHHO KOM(OPTHOTO KOHTAKTa
CIlacaTeIbHOM LUIIONKHA C BOJHOW HIIH
JI€T0BOY MOBEPXHOCTHIO.
2162044 20.01.2001 denepanbHOE .
FOCY/IAPCTBEHHOE Onucanue yCTpoWcCTBa I Mepedaadyu
VHHTApHOE KHJKOTO  TPy3a,  MPEHMYIIECTBEHHO
MpeanpusTue ¢ Mopekon
«KoHcTpykTopckoe | STALLHOHAPHO m1aThopMBl Ha TaHKep.
G100 CHEMHATHHOTO N300peTeHne OTHOCUTCS K ycTpoiicTsaM
MammHOCTpoeHHsy | AP TIOTPY3KH JKUJIKOTO Ipysa ¢ MOPCKOH
CTallMOHApHOH MIaTGOPMBI HA TaHKEP B
YCIOBUSX KUJIEBOM M OOpPTOBON Kauku U
pPBICKaHUSI Ha BOJHAX W MOXET OBbITh
HCII0JIb30BAHO B YCTPOMCTBAX,
paboTarmux B pailoHaX yMEpeHHO-
XOJIOHOTO KJIuMara ¢ oOpa3oBaHueM
JIEOBBIX IOJIEH.
2442626 | 20.02.2012 3akpbITOE OnucaHue CUCTEMBI u crocoba
AKIHOHEPHOE UMITyJIbCHOTO TYIIEHHS TOXapoB Ha
O6mectBo HITO MOPCKHUX CyAaX, MOPCKHUX IJIaTdpopmax u
«comot» (RU) 00BeKTax MOPCKOTO OeperoBoro
0a3upoBaHUsl.
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IMaTtenr | I'ox mareHTa Baanenen Kparkoe cogepxanue
(cTpana)
2016138 | 24.04.2018 Kapmumuatu Credano | I[Ipemyoxen u OTnHMCaH croco6
402 (1m), MpeI0TBpAIlCHUs 00pa30BaHUS THAPATOB
[famnato MaccuMo | B TEKy4YUX cpelax, COJAepKalluX ra3 uiu
(IT) ra3oBbIi KOHIEHCAT.
2680154 | 18.02.2019 babunopuu Makcum | MU300peTreHne OTHOCHUTCA K  CIOCOO0y
NBanoBuu (RU), YTUIU3ALAN MOIYTHOT'O rasa,
[TonsxoB Kupunn obOpaszyromierocs npu
Muxaitnosud (RU), | Mmopckoit qoosiue Hedhtr. TexHuuyeckui
['onuapenko Mapusi | pe3yiabTaT - HCKIIOUYEHUE BBIOPOCOB
Brnanumuposna (RU), | monyrHoro raza B atmochepy B BHJE
PeyroBa Omnbra NPOAYKTOB €T0 CXKUTaHHS U CHUXKEHUE
AnronoBna (RU), 3aTpar Ha YTHJIM3ALUUIO MO CPAaBHEHHIO C
JlanTeB ANeKCaHAp | CYHUIECTBYIOIIMMHU METOJAaMU
Cepreesuu (RU)
2679464 11.02.2019 | CayrBuk Hdxeddpu Onucanue uU300peTeHUs, KOTOpOE
Txopmx (US), OTHOCHUTCS K CIIOCO0Yy n00bIYu HE(TH U3
Ban [len Ilon Ocrep | mmacta. B wacTHocTH,  Hacrosiiee
(NL), n300peTeHne OTHOCUTCS K  crmocoly
Henwscon Puuapn MOBBIIICHNS HeTeoT1auu miacra.
Yapiass (US)
2659159 19.02.2015 Ban Jlep Har, Onucanue cmocoba HM  CHCTEMBI
Knemenc I'epapnyc, | mepeHoca TEKy4ux cpel MEXIY MEepPBBIM
Moxanuec Mapus CyIHOM H BTOpPHIM cyaHoM. Llenbro
(NL) HACTOSIIET0  HM300peTeHHs  sABISETCS
CO3/IaHHe  AJIbTEPHATUBHOTO  CIlOcoba
nepeHoca TEeKyUYHuX Cpell MEXAY MePBbIM
U BTOPBIM CyJaMH, KOTOPHIH TO3BOJISIET
OCYIIECTBIISITh MEPEHOC TEKYYUX Cpell B
0oJiee TSDKENBIX YCIOBHAX (Hampumep,
NpU CHJIBHOM BOJIHEHHMH MoOps) 0e3
HEOOXOAUMOCTH UCIIO0JIb30BaHUs
CIleIMaIbHO CKOHCTPYHUPOBAHHOTO
(«cmenunanu3upPOBaHHOT0Y) BTOPOTO
CyAHa ® TIO3BOJISIET  HCIOJb30BaTh
CTaHJIapTHOE
(«HECTIeTINaTU3UPOBAHHOEY) CYZIHO,
HanpuMep OOBIYHBINA TaHKED.
2566162 31.10.2014 OO0mecTBO € Onucanue M300peTEHUS OTHOCHTCS K
OTpPaHUYCHHOU HedTera3o100bIBAOIICH
OTBETCTBEHHOCTHIO | IPOMBIILJIEHHOCTH, a  HMEHHO K
"TromenHUWrunpora | KOHCTpYKUIUIM MHTEJUIEKTYaJIbHBIX
3" (RU) ra3oBbIX CKBaXXWH, OJKCIUIyaTUPYIOLIHX

MOpCKHE U IeTb(OBBIE MECTOPOKICHUS,
BKJIIOYAsl U apKTUYECKYIO 30HY.
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3 DuHAHCOBbIH MEHEIKMEHT, pecypcod(pPeKTUBHOCTH "
pecypcocOepexenne

IIpeanpoeKTHLIA aHAJIU3

Hedrexumuueckas  MpPOMBIIIICHHOCTs  —  BaXKHEHIIas  OTpacib,
(dopMupyrolas 3KOHOMHMKY CTpaHbl. YTJIEBOAOPOAbl HE(PTH HAXOIAT LIMPOKOE
OPUMEHEHUE B BHJE HCTOYHUKA CBIPbS [UIsI IPOM3BOJACTBA HEOOXOIUMBIX B
XO035MCTBE BELIECTB. PazmuyHbIMM crOCOOaMHM W3 HUX MOIYYarOT KOMIIOHEHTHI,
HEOOXOJUMBbIE I IPOU3BOJCTBA IUIACTMACC, CHHTETHUYECKOIO TEKCTHIIBHOTO
BOJIOKHA, CUHTETHYECKOI0 Kay4dyKa, CIHPTOB, KHCIOT, CHHTETHYECKUX MOFOIIHNX
cpeactB (CMC) u T.1.

IleneBoii ppIHOK — HEPTEXUMHUYECKHE NPEINPUITHS, HA KOTOPHIX OyAeT
npojaBaThcsi B OyaymieM pa3paborka. B cBoro ouepenb, CETMEHT pbIHKA — 3TO
0COOBIM 00pa30M BbIACNICHHAs YaCTh PbIHKA, TPYMIbI HOTpeOUTENEH, 00Ia1at0uX
OIpeieICHHBIMU OOIIMMHU MTPU3HAKAMHU.

CerMeHTHpOBaHUE — 3TO pa3leleHUE IOKynarejled Ha OJHOPOJHBIC
IpYNIbl, IS KaXA0H U3 KOTOPBIX MOXET MOTPeOOBAaThCS ONpPEIEICHHBIN TOBap
(yemyra) [X].

3.1.1 lloreHUMANbHBIA MOTPEOUTEN Pe3yJIbLTATOB UCCJIEI0BAHUSA

Jnga anHanuza noTpeOuTeNnel pe3yabTaTOB MCCIEAO0BaHUS HEOOXO0IUMO
pPaccMOTPETh LEJIEBOM PHIHOK M MPOBECTU €0 CETMEHTUPOBAHUE (X).

Ha oreyectBeHHOM  pblHKEe Haubosiee  JOCTYNHBIMH  IaKeTaMU
MOJCIIMPYIOMIMX MPOrpaMM SIBJIIIOTCS TPOAYKThl HHOCTpPaHHBIX (upM: Aspen
Technologies, Chemstations, Invensys. B cmnucke HauOosiee MOMyJISPHBIX
nporpamm unciastes: CHEMCAD, Aspen Plus, Pro I u Hysys. Bce onu
OpUEHTUPOBaHbl Ha MOJCIUPOBAHUE TIPOLIECCOB HE TOJBKO MPOMBICIOBOM
NOJIFOTOBKM He(PTU U ra3a, HO M Ha MPOIeCChl XUMHUECKOM nepepadboTku. JlaHHbIe
NAKeTbl  MPEJHA3HAYEHbl B  OCHOBHOM  JUIi  NPOEKTHPOBAaHUSA  HOBBIX
INPOMBIIIUICHHBIX OOBEKTOB, a HE MJisi MPOTHO3UPOBAHUS U ONTUMH3ALUU

I[CﬁCTBYIOHIHX. Taxxe nMMeeTcss BO3MOXKHOCTH BBINOJIHSTH pacucTbl OCHOBHBIX
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KOHCTPYKTUBHBIX  XapaKTEpUCTUK,  OIEHKY  CTOMMOCTH  OOOpyJOBaHUS,

pa3palaThIBaTh U OTIAXKHUBATH CXEMbI PETYJIUPOBAHUS MTPOIIECCOB U T.JI.

, Bun yciyru
[Iponaxa Oxkazanue ycnyr no | Ilpomaxa TpeHaxepa
MIPOrPaMMHOTO MOHHUTOPHHTY U
MIPOJYyKTa ONTUMU3ALNHI
Kpynusie HIT3
Cpennue HII3
Menkue HII3
OO6pa3oBarenbHbIC
YUpEXKICHUS
[IpoexTHbIE
OpraHu3aluu

Pucynok 22 — Kapta cerMeHTHpOBaHUS PHIHKA YCIyT

Aspen Tech. _ Chemstations _ Invensys

TpeHnaxepHass cuctema, pa3paboTaHHass B TMporpaMMme [UIsl aHaln3a
OTKJIOHEHUU B paboTe mpoiiecca MPOMBICIIOBON MOATOTOBKUA HEPTH , U TECTOBBIE
3aJlaHAs TIO3BOJIAT PACHIMPUTH TIEJIEBOM PBIHOK 3a CYET 0O0pa30oBaTEIbHBIX
yUpexAeHUN 1 HEPTIHBIX MIaTHOPM.

3.1.2 AHaan3 KOHKYPEHTHBIX TeXHHYECKHX PpelleHuil ¢ TMO3UIUH
pecypco3¢PeKTUBHOCTH U pecypcocOepexeHust

JleTanbHBIA aHAM3 KOHKYPHUPYIOIIUX pa3pab0TOK, CYIIECTBYIOIIMX Ha
pBIHKE, HEOOXOIMMO TPOBOAUTH CHCTEMATHYECKH, MTOCKOJIBKY PBHIHKH MPEOBIBAIOT
B TOCTOSHHOM JBMKEHUHU. TakoW aHalu3 TOMOTaeT BHOCUTH KOPPEKTHUBBI B
HAyYHOE HCCIIEIOBAHNUE, YTOOBI YCTCIIHEE MPOTHBOCTOATH CBOMM COTICPHHUKAM.
BaxxHO peanucTUYHO OIIEHUTh CHJIbHBIE U cCi1abble CTOPOHBI pa3pabOTOK
KOHKYPEHTOB [X].

AHamu3  KOHKYPEHTHBIX  TEXHHYECKMX  PEHICHHH C  TO3WIUH
pecypcoddHEeKTUBHOCTH M PeCcypcocOepekeHUs] TMO3BOJSET MPOBECTH OICHKY
CpaBHUTENbHOW  A(PGEKTUBHOCTH  HAYyYHOW  pa3pabOTKH U ONPEICIHTH

HaIpaBJICHUS 1J1s1 €€ Oy IyIIero MOBBIIIEHHUS.



bein  mpoBeneH CpaBHUTENBHBIM aHANMM3 PA3JIMYHBIX MPOTPAMMHBIX
o0ecrneueHni, MO3BOJISIONIUX CMOIETUPOBATH Mpoliecc HedTenepepadoTKH.

Jlupupyromye TO3WIIMM B HACTOSAIIEE BpPEeMs 3aHUMAIOT MPOTYKTHI
kommanuii — Aspen Technologies, Chemstations, Invensys. IIporpamMHbie
OPOAYKTHl  MPOTPaMMHBIE  TPOAYKTHI ~ TEPEYUCICHHBIX  KOMIIAHWUH  JaloT
BO3MOXKHOCTh BBITIOJIHATH PacueThl OCHOBHBIX KOHCTPYKTHBHBIX XapaKTePHCTHUK,
OLIGHKY CTOMMOCTH OOOpYyIOBaHUS, pa3padaTbiBaTh W OTJIAXKHBATh CXEMBI
perymupoBanus npoueccoB u T.1. [Iporpammber DESIGN IT (WinSim), KOM®OPT
(ChemFort), GIBBS (TomsHepoOu3Hec) NMPEeIOCTABISIOT 3HAYUTCIIEHO MEHBIIE
BO3MOKHOCTEH ¥ TIO3BOJISIIOT PACCUMTHIBATH JIUIIh OTPAHUUYCHHBIM KPYyr 3aaad
WHXKEHEpa — TexHoJjora. [ J1aBHbIM HEIOCTAaTKOM TAaKUX CHUCTEM SBIISIETCS TO, YTO
OHHM JIUIICHBI IPOTHO3UPYIOMICH CITOCOOHOCTH, U HE SBJSIOTCS YyBCTBUTEIHHBIMHU
K COCTaBy IepepadaThIBAEMOTO ChIpbs. A i MOJECIMPOBAHHUS IPOIECCOB C
y4acTUeM XUMHUYECKUX TPEBpalllEHUA HEoOXoauM Habop KHHETHUYECKHX
apaMeTpoB, KOTOPBIE OMPEICNSIOTCS C HCIOJb30BaHUEM pa3padaThiBaeMOi
cucteMbl. OlleHOYHasT KapTa JJId CpPaBHEHUS KOHKYPEHTHBIX TEXHUYECKUX
pelieHuii npeacrapieHa B Taomumie 1

Tabmuua 14 — OueHouHas KapTa JUisi CpaBHEHUS KOHKYPEHTHBIX

TEXHUUYECKHUX pa3paboToK

Baisl Konkypenro-

Bec

CIOCOOHOCTR

Kpurepun ouenku
KpuTepus B(b by | be K(b Ky Ky

1 2 3 4 5 6 7 8
TexHH4YecKHe KPUTEPUH OLEHKHU pecypcodPexTUBHOCTH
1. Beixox nmpoaykra 0,25 5 5 4 1,25 1,25 1,0
2. DHEpProeMKOCTh MPOIIECCOB 0.05 5 4 4 | 025 02 0.2
3. KagectBo mpoykTa 0,3 4 5 3 1,2 15 0,9

JKOHOMHMYECKHE KPUTEPHH OLeHKH 3(PPEeKTHBHOCTH

1. Ilena 0,2 5 3 4 1,0 0,6 0,8
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Kpurepun oueHkun

Basibl Konkypento-

Bec

CIHOCOOHOCTR

Kpurepus E(b by | be K(b Ky Ko

1 2 3 4 5 6 7 8
2. KoHKYpeHTOCTIOCOOHOCTh
IpOayKTa 01 4 4 3 0,4 0,4 0,3
3. ®uHaHCUpPOBAaHUE HAYYHON
0,1 2 5 4 0,2 0,5 0,4
pa3paboTku
Hroro 1 4,3 4,45 3,6

bd — npoayKT npoBeIeHHOM HCCIIeI0BATEIbCKON PabOTHI;
bkl — DESIDNI II;
bx2— KOM®OPT;

Ananuz KOHKYPCHTHBIX TCXHHUYCCKHUX pCHICHI/II;’I OIIpCACIACTCA  IIO

dbopmyie:

K= B;-b;,
> : (1)

rie K — KOHKypeHTOCIIOCOOHOCTh HAyYHOM pa3padOTKU MIIM KOHKYPEHTA;
B; — Bec mokazarens (B 101X CAUHUIIBI);
bj — 6amt i-ro mokasarers.

OHCHO‘IHaH KapTa IIO3BOJIACT caciaTb BBIBO, qTo IMPOAYKT

MICCIIEIOBATENILCKOW pabOThl OTHOCUTEIHHO KOHKYPEHTOCIIOCOOEH Ha POCCHICKOM

PBIHKE.

MOI[CJ'IB ABIIACTCA LI}’BCTBI/ITGJ'H)HOI‘/II K COCTaBy CbIPbi, adallTUPYCTCA IOA

W3MEHEHHUE YCIIOBUN mpouecca. LleHa Ha JaHHBIA NPOAYKT 3HAYUTEIIBHO HUXKE

ICHBI, KOHKYPCHTOB. OI[HaI(O, cC (bYHI(I_[I/IOHa.TH)HOCTB 3HA4YUTCIbHO OIpaHW4CHA, B

TO BpPCMA KaK APYTruc IMpoOrpaMMHBIC ITAKCTHI ITO3BOJIAIOT PACCUUTHIBATHL IOpas3io

OoJIbIIIEE YHCIIO IMpoueCCOB. Tak)ke He CTOMT 3a0BIBAaTh O BBEICOKOM ABTOPHUTCTC

paccMaTprUBaeMbIX KOMITAHUM, KOTOPBIM MPUCYTCTBYIOT HA PBIHKE HE OJUH TO/I.
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3.1.3 Inarpamma Ucukasbl

Juarpamma npuuanHbi-ciaenctBus Vcukapel (Cause-and-Effect-Diagram) -
9T0 Tpaduyeckuii METOA aHanu3a W (HOPMUPOBAHUSA MPUUMHHO-CIICACTBEHHBIX
CBSI3Ci, WHCTPYMECHTAJIBHOE CPEJCTBO JJIS CHCTEMATHYECKOTO OMpEICICHHUs
IPUYHH TPOOJIEMBI U TIOCIIEAYIONIETO rPpahUUECKOro MPEICTaBICHHUS.

OO0macTh MMPUMCHCHHNA JUarpaMMBbl:

° BrisiBeHrE TPUYMH BOSHUKHOBEHUS MPOOJIEMBI;

° Ananns u CTPYKTYPHUPOBAHUE MPOLIECCOB  Ha
MPENPUAITUH;

° OueHka NPUYMHHO-CIICICTBEHHBIX CBA3CH.

Jnarpamma VcukaBel peICTaBIEH B IPUIOKEHUN A

3.1.4 SWOT-ananu3

SWOT - Strengths (cunmpHbIe cTOpoHBI), Weaknesses (ciabble CTOPOHBI),
Opportunities (Bo3moxkHOCTH) u Threats (yrpo3bl) — mnpeactaBisieT coOoi
KOMIUIEKCHBIN aHaJu3 Hay4HO — HccaeaoBarenbekoro mpoekra. SWOT- anamus
IPUMEHSIOT JJIsl UCCTIEIOBAHUS BHEIIHEW W BHYTPEHHEH Cpe/Ibl MPOCKTA.

[lepBbIil ATam 3akitoyaeTcs B ONMUCAHUM CUJIBHBIX U CIAOBIX CTOPOH
IPOEKTa, B BBISIBJICHUH BO3MOKHOCTEH M YIpo3 Ui pealli3aliy IPOeKTa, KOTOphIe
NPOSBWIINCH WJIK MOTYT TOSIBUTBCS B €T0 BHELTHEH cpene [25].

Brtopoii stam coCcTOUT B BBISBICHHH COOTBETCTBUS CUJIBHBIX U CIAOBIX
CTOPOH HAYYHO-HCCJIEIOBATEIBCKOTO MPOEKTa BHEITHUM YCIOBUSM OKPYXKAIOIICH
cpelpl. DTO COOTBETCTBHE WJIM HECOOTBETCTBHUE JIOJDKHBI TIOMOYb BBISIBUTH
CTENEeHb He0OXOJUMOCTH IPOBEJCHUS CTPATETUYECKIUX N3MEHEHUH.

B pamkax Tperbero 3tama qoiKHa OBITH COCTaBIIEHA WTOTOBAs MaTpHIIA

SWOT-aunanu3a.
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Tabnuna 15 - Martpuna SWOT.

CujibHbIE CTOPOHBI
HAY4YHO-
HCCJIET0BATEIbCKOTO
NMpoeKTa:

C1 Bricokas
TOYHOCTb MaTEMAaTHUCEKOU
MOJICIIN

C2. bornee Hu3kas
CTOMMOCTD IPOU3BO/ICTBA 10
CPaBHEHHUIO C JPYTUMHU

C3. Hannuyue
OIOPKETHOTO
(hMHAHCHPOBAHUS

C4. KomnbroTepHast
peanu3anusi MoJIeIn

C5. binsocth

pa3paboTKU K 3aBEpPUICHHOCTH

Cia0ble CTOPOHBI
HAY4HO-
HcC1e10BATEIHCKOI0
NnpoeKTa:

Cinl. OrcyrcrBHE y
MOTEHIIUATIbHBIX
norpedureneit
KBTM(DUIIMPOBAHHBIX KaJIPOB
o paboTe ¢ HAYYHOU
pa3paboTKOi

Cn2.
Heo6xoaumMocTs 60bImx
KOMITBIOTEPHBIX PECYPCOB U
BpPEMEHH ISl pa3paboTKu

MOACIHN

Bo3moxnocTn:

B1. Ucnons3oBanue
MHHOBAIlMOHHOM
uHdpactpyktypsl TITY

B2. Bo3aMOXHOCTB
MOJEPHU3ALUNA MOJIETN TS
nepexo/ia Ha HOBBIE
TEXHOJIOTUHU

B3. Poct
3aMHTEPECOBAHHOCTH
IIPOU3BOJUTENIEH B HAYYHO-
TEXHUUYECKUX pazpaboTKax
MOJIEJIEN Pa3InYHbIX
IIPOLIECCOB

B4. lonrocpounas

CTPATCrus pa3BUTHUA OTpaACIn

1. Pa3zpaboTka
MaTeMaTUYECKON MOJEIHN
Mpo1uecca MpOMbICTIOBON
MOATOTOBKH HE(TH C IEIBIO
nepexoja k 6osee
COBEPIICHHBIM TEXHOJIOTHSIM,
KOHCTPYKIUSIM 000PYIOBaHHUS

2. IIpoBenenune
JKCIIEPUMEHTOB B
naboparopusix TITY mist
MIPOBEPKH MOJICITH Ha
a/IeKBaTHOCTh

3. Coznanue
ynoOHoro uHTepdeiica
MPOrpaMMEbI Ha OCHOBE

MOJENIN

1. ITocTeneHHBIN
nepexo]] K HOBIM
TEXHOJIOTHSIM

2. IloBeImeHne
KBaJTM(DUKAIIMH KaJIPOB Y
noTpeduTens

3. Ucnonb30BaHusA
KJlacTepa Kubep — eHTpa
TIIY nns cHMKEHUS
BPEMEHHBIX 3aTpaT Ha
CO3JaHHE MOJICITH

4.Ilpuobpetenue
HE00X0AUMOro 000pyI0BaHUS

OTIBITHOTO 00pa3ia
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Ha TOCY1apCTBEHHOM YPOBHE

Yrpo3ssr:

V1. BBenenus
JIOTIOTHUTEIBHBIX
roCy/1apCTBEHHBIX
TpeOoBaHuH K cepTuduKanum
MPOIYKIIUH

¥2. ¥Yrpoza

CHIKeHHus crpoca Ha JIAB

1.IIponBuxenue
HOBOM TEXHOJIOTHH C 1IEJbI0
TIOSIBJICHHUS CIIpOCca Ha
YCOBEPIICHCTBOBAHHYIO
MO/IETIb

2. CokpareHnue
BPEMEHHBIX 3aTpaT Ha

CO3JaHUEC MOACIN

1.Pa3pabotka
HAy4YHOTO HCCIIeI0BaHUS

2.11oBbIICHUE
KBaJTH(HUKAIMN KaJPOB Y
oTpeduTeNs

3.Ilpuobperenue
HE00XO0MMOT0 000PYAOBaHUS
OTIBITHOTO 00pasia

4 IlpoasuxeHue
HOBOM TEXHOJIOTHH C LEIbI0

IMOSBJICHHUS CIIpOCa

3.15 OIIeHKa TOTOBHOCTH IIPOCKTA K KOMMEpIIHaJIN3alluu

Ha xaxoii OBl CTaIun JKHU3HCHHOI'O IHOHWKJIa HC HAXO0JAWJIaCbhb Hay4dYHasdA

pa3pa60TKa ITOJIC3HO OLCHUTH CTCIICHb €C 'OTOBHOCTH K KOMMCPpIUAJIU3allH. I[JBI

ATOr0 HEOOXOAMMO 3aIlOJIHUTH CHIEHUATBHYI0 (OpMY, COAEPKALTYIO MTOKA3ATENH O

CTCIICHHU HpOpa6OTaHHOCTI/I IIPpOCKTa C

KOMITETEHLIUSM pa3padoTurMKa HAyYHOTO MPOEKTA.

ITO3UIINH

KOMMCpOUaJIn3allil H

Tabmuuma 16 — OreHka cTeneHd TOTOBHOCTHM HAYYHOTO TMPOEKTa K
KOMMeEpLHAaIU3aluu
Ne Crenenn YpoBeHb
n/n popaboTaHHOCTH | UMEIOIIIUXCS
HanmenoBanue .
HAYYHOTO 3HaHUH y
POEKTa pa3paboTunka
1. OnpenenieH UMEIONIMNCS HAYYHO-TEXHUYECKU I 4 4
3ajen
2. OmnpeneneHbl NEPCIEKTUBHBIC HATIPABICHHUS 4 4
KOMMEPIHUAIN3ALNN HAYYHO-TEXHUYECKOTO
3ajena
3. OnpeneneHsl OTPACIu U TEXHOJIOTUHU (TOBApHI, 5 3)
YCIYTH) IS IPEJIOKCHHS HA PhIHKE
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4, Omnpenenena ToBapHas ¢opMa HAy4HO- 5 4

TCXHUYCCKOI'0O 3aj1cjia JJId NpCACTABICHWA Ha

PBIHOK

5. OmnpeneneHpl aBTOPHI M OCYIIIECTBIICHA OXpaHa 3 3
UX MpaB

6. [IpoBeneHa orieHKa CTOMMOCTH 3 3

MHTEJJIEKTYalbHON COOCTBEHHOCTH

7. IIpoBeneHbl MapKETUHTOBBIE UCCIIEIOBAHMS 4 4

PBIHKOB cObITa

8. Pa3zpaboran Ou3HEC-TUIaH KOMMEPITHATHU3AIHH 3 3

Hay4YHOU pa3paboTKH

9. Ornpeznenensl MyTH TPOJIBIKEHUSI HAYYHOU 3 3

pa3pabOTKU Ha PHIHOK

10. |PaspaGotana ctparerus (popma) peanu3anuu 4 4

Hay4YHOU pa3paboTKH

11.  |{IIpopaboTaHbl BOIPOCHI MEKTYHAPOIHOTO 4 3
COTPYIHUYECTBA M BBIXOJIa HA 3apyOeKHBIH

PBIHOK

12.  |IIpopaboTaHbl BOPOCH UCIIOJIB30BAHUS YCIYT 4 4
UHPPACTPYKTYPHI MOAAEPHKKHU, MTOTYUCHUS

JIBI'OT

13. |IIpopaboTtanbl BOpochl (PMHAHCUPOBAHUS 4 4

KOMMepIHaIn3alii HayqYHOU pa3paboTKu

14. |Mmeercs koMaHaa 11 KOMMEPIUAIU3aIlluu 4 4

Hay4YHOU pa3paboTKH

15.  |IIpopaboTaH MexaHHM3M peain3alnuy HAyYHOTO 5 4
MPOEKTa
HUTOI'O BAJUIOB 59 56

OneHka TOTOBHOCTM HAyYHOTO MpPOEKTa K KOMMepUUadu3auuu (Wiu

YPOBEHb UMEIOIINXCSI 3HAHUH y pa3padoTunKa) onpeensercs mo Gopmyie:

B, =D b;. 2)
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rae beyy — cyMMapHOe KOJIMYECTBO OAIOB 110 KaXKJIOMY HaIlPaBICHHMIO;

bi — 6ayu1 1o I-My rmokasaresro.

3nauenue by, 10 060uM HalpaBiIeHHUAM IONAJIO B UHTEpBad OT 59 10 45,
CJIeIOBATEILHO, JaHHAs pa3pabd0TKa CUNTACTCS MEePCIEKTUBHOM.

3.1.6 MeTtoabl KOMMePIHATIU3AIHU pe3yJibTaToOB
HAYYHO-TEXHUYECKOT0 HCCJIeI0BAHUS

3.2 UHnumanus npoexkTa

YcTaB  mpoekTa  JOKYMEHTHpPYET  OW3HeC-IOTPEOHOCTH,  TEKyIlee
MOHUMAaHUE MOTPEOHOCTEH 3aKa3ynKa MPOEKTa, a TAKKE HOBBIM MPOIYKT, YCIYTY
WM pe3yJIbTaT, KOTOPBIA IIAHUPYETCS CO3/1aTh.

3.2.1 Hean u pe3yabTaT NpoeKTa

Ilenpr0 MaHHOTO MPOEKTAa ONTHMH3AIUS W MOJCIMPOBAHUE IpoIiecca
MPOMBICIIOBOM  MOJATOTOBKM  Heptn HA  menab(OBBIX  MECTOPOKICHUSX.
Nudopmarust mo 3amHTEpEeCOBaHHBIM CTOPOHAM MPOEKTA MpECTaBIcHa B TaOIUIE
17.

Tabnuua 17 — 3anHTepecoBaHHbIE CTOPOHBI IPOEKTA

3aI/IHTepeCOBaHHLIe CTOPOHBI MPOEKTA O)KI/II[aHI/IH 3AUHTEPECOBAHHBIX CTOPOH

Pa3paboTka pekoMeHanuii 1Mo ONTHUMH3AIUN
00O «l"a3nmpom HedTh mETbdh» (F0UepHEee
OJ0Ka IMPOMBICTIOBOW IOJATOTOBKM HE(PTH Ha
obmectBo OAO «l"a3zmpom HEPTH
m1eTb()OBBIX MECTOPOXKICHUSX.

HanunonanpHbIN
. COTpyIHUYECTBO, pa3BUTHE  MAPTHEPCKUX
HCCIIeN0BaTEILCKUN
OTHOILIEHUHN hiae: TOCTUKEHUS 001X
ToMmcknil moNMTEXHUYECKUI
SKOHOMHUYECKHUX U CTPATETUUECKUX LIEIICH.
YHUBEPCUTET
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Tabnuma 18 — Llenu u pe3ynabTaThl IpoeKTa

Iesn mpoekTa:

He(dTH Ha MIETb(POBBIX MECTOPOKICHUSX.

OHTI/IMI/I3aI_[I/IH U MOJCINPOBAHUC HpOMBICJ'IOBOﬁ IIOArOTOBKH

O)RI/I)IaeMLIe pe3yJabTaThl

npoeKTa:

TloBrIIenue

3¢ (HEeKTUBHOCTH npoiiecca

MIPOMBICIIOBOM
MOATOTOBKU HE(PTH, IMyTeM pa3pabOTKU peKOMEHAALNN 10 mo1aye

CBIPpbS U BAPpbUPOBAHNU TCXHOJIOTHYCCKHUX ITapaMETPOB.

Kpurtepun npueMKku

pe3yJabTaTa npoeKTa:

AIEKBaTHOCTH

(MUHUMAaIBEHOE

menee 90%

MOJTyYECHHOMN MaTeMaTU4YECKON

MOACIIN

pacxoKIeHUe  MEXIy  pacyeTHbIMM U

OKCIICPUMCHTAJIbHBIMHU 3HaLIeHI/I5[MI/I) JOJDKHa COCTaBJIIThb HC

TpeGoBanus K

pe3yJIbTaTy NpPOeKTa:

TEXHOJIOTMYECKON MOJIETUPYIOIIEH CUCTEMBI.

Bo3MoxHOCTB BHCOAPCHHUA MOJCIM Ha IIPOMU3BOJACTBO B BHIC

3.2.2 Opranu3ainuoHHas CTPYKTYpPa MpoeKTa

Ha nmanHoM »tame pa®oTbl HEOOXOAMMO PEIINTh, KTO OYyJIeT BXOIUTH B

pabouylo TPYIIy AaHHOTO MPOEKTAa, ONPEACTUTh POJb KaXKJIOr0 y4acTHUKA B

JaHHOM IIPOCKTC, a TAaKXC IIPOIIMCATb CI)YHKI_[I/II/I, BBIIIOJIHACMBIC KaXIbIM H3

YYaCTHUKOB M UX TPYA03aTPaThl B IPOEKTE.

Tabnuua 19 — Pabouas rpynmna npoekra

Ne DHUO, Poub B mpoexTe DyHKIUH Tpyno-
n/n 3aTparhl,
OCHOBHOE MeCTO gac.
padoTsl,
JAOJIKHOCTh
1 OTBeuaer 3a peann3aluio
[Tonox EBrennit MIPOEKTa B IIpeleiax 3aJaHHbIX
PykoBogurens o
Bnagumuposuu, DOEKTA OrpaHMYEHUH 10 pecypcam, 98
K.T.H., TOLIEHT P KOOPJAUHUPYET AEATENBHOCTh
YYaCTHUKOB IIPOEKTA.
2 Koopaunupyet nestenbHOCTh
MarvcTpaHTa MpH BBIOJHEHUU
Kpununeina 3o4 .
Dkcenept pazaena «DOUHAHCOBBIN
BacunneBHa, K.T.H., 2
MIPOEKTa MEHEKMEHT,
JIOLIEHT
pecypcorhHEeKTHBHOCTD U
pecypcocOepekeHne»
3 Atemaesa Haramsst | Jxcrept Koopaunupyet nestenbHOCTh 2
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Ne DUO, Poub B mpoexTe DyHKIUH Tpyno-

n/n 3aTparkl,
OCHOBHOE MeCTO qac.
padoThI,
JOJIZKHOCTh
AnexcaHnpoBHa, IIPOEKTa MarucTpaHTa IIPH BBIITOJIHEHUU

pasnena «CouuaibHast

ACCHCTCHT OTBETCTBEHHOCTB»

3onoayesa Onus

Ucnonuurens
CepreesHa, DOEKTA Brimonaenue padot no npoekty | 1386
MarucTpaHT p

HUTOI'O:

3.2.30rpaHuy4eHus U JOMYyIIeHNs MPOEKTA

OrpaHuueHus MpoeKkTa — 3TO Bce (PAKTOPBI, KOTOPHIE MOTYT MOCIYKUTh
OTPaHUYCHHEM CTEMEHW CBOOOABI YYACTHHKOB KOMAHIBI TIPOCKTa, a TaKkxKe
«TpaHUIlBl TPOEKTa» - MapaMeTphl MPOEKTa WIH €ro MPOoJyKTa, KOTOPbIe HE OyIyT
peann30BaHHBIX B paMKax JaHHOTO MPOEKTA.

Tabmuma 20 — OrpannyeHust IpoeKTa

daxkrtop Orpanuuenus/ TOMyIEeHUs
3.1. brogxeT mpoekTa 200000 py®.
3.1.1. UcTrounuk (pvHAHCUPOBAHUS HU TIIY
3.2. Cpoku mpoeKTa: Mapt 2019 — maii 2019
3.2.1. Jlata yTBep KI€HUS MIIaHa 25 032019
YIPABJICHHS IPOEKTOM
3.2.2. JlaTa 3aBeplIeHUs NPOEKTa Maii 2019

3.3 [lnanupoBaHue ynpapjieHUs HAYYHO-TEXHHYECKHUM MPOEKTOM

3.4 Uepapxuueckasi CTPyKTypa padoT npoexra

Uepapxuueckas ctpykrypa padot (MCP) — netanuzaiust yKkpynmHeHHON
CTpYKTYpbl padot. B npouecce coznanust UCP cTpykTypupyercs u onpenensercs

COACPKAHUC BCCIO IIPOCKTA.
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1. MNonyyeHuna 3agaHns u
cocTaBfeHne nnaHa
pabot

2. MpoBeaeHne
nutepaTypHoro o63opa

OnTtumasauus npouecca

I'IpOMbICJ'IOBOVI noaroToBKu

Hed TV Ha Wwenbde

3. O3HakomMmneHue ¢
nporpammMom
KOMMNbIOTEPHOTO
MOZEeNMpOBaHuWs

4. O6paboTka
pes3ynbLTaToB
uccriegoBaHus

1.1. O3HakomneHue ¢
NCXOAHBIMWN JAaHHBIMW

1.2. N3yyeHune
TEXHONIOHMYeCKoW
CXEMbI

3.1. MNMposeaeHune
pacyeTa B nporpamme

(& J

( N\
3.2. lMposepka moaenu
Ha afjeKBaTHOCTb,

BapubUpoBaHne
napmMaeTpoB
\ J
4 N\
3.3. AHanus
paspaboTaHHbIX
BapuaHToa.
\ J
4 N\

4.1 OdhopmneHve
NOSICHATENBHO 3anuUcKn

4.3. MNMogrotoBka
npeseHTaumm un
pasgaTtoyHoro
MaTepuana
\ J

Pucynox 23 — Mepapxudeckasi CTpyKTypa padoT 10 IPOEKTY

3.4.1 KoHTpoJibHBIE COOBITHS MPOEKTA

CrnucoK KOHTPOJIBHBIX COOBITUH —CITUCOK BaKHBIX MOMEHTOB WUIH COOBITUI

IIPOEKTA.

Tabnuima 21 — KoHTponbHbIE COOBITHS MPOEKTA

PesyabTaTt
Ne KonTpoibHoe
Hara (moaATBepPKAAIOLIM A
n/n co0bITHE
JOKYMEHT)
1 [Tonyuenue 3ananus u cocraienue | 08.09.2019- Otuer o mane paboT
u1aHa paboT 08.09. 2019
2 O3HaKoMJIEHUE C 9.09. 2019- Otuer
JKCNIEPUMEHTAIbHBIMU JaHHBIMU 18.09. 2019
3 N3y4yenune TeopeTHuecKux 19.09.2019- Otuer
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MaTepuaIoB 27.10.2019
4 PaGora ¢ nmurepatypoit 28.10.2019- JlutepaTypHBIil 0030p
10.12.2019
5 Pacuét mapameTpoB Ha 11.12.2019- Otuer
MOJIETTUPYIOILEN TPOrpaMme 1.02.2019
6 O6paboTka pe3yabTaToB 2.02.2019- Ortuer
15.03.2019
7 Odopmienue TabIHIl TaHHBIX, 16.03.2019- Otuer
rpaduxoB 30.03-2019
8 OO6cyxaeHne pe3ynbTaToB 1.04.2019- OTtyeT o pe3ynpTaTax
6.04.2019 HTU
9 OdopmiieHue NOICHUTETHHOM 6.04.2019- [TosicHuTeNnbHAS 3aMUCKa
3aMUCKH 21.04.2019
10 Pa3zpaboTka npe3eHTanum u 21.04.2019- [IpesenTarusi,
pa3aaToOvYHOTO MaTepuasa 20.05.2019 pa3aaTOYHBIA MaTepral

3.4.2 Ilnan npoekTa

B pamMkax nimaHupoBaHHs HAYYHOTO MPOEKTa HEOOXOIMMO MTOCTPOUTD

KaJICHJApHBINA rpaduK MPOEKTa.
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Tabnuma 22 — KanennapHslil Mi1aH IpoeKTa

Cocras

Kon Jlara Hara Y4aCTHUKOB

pabotet | HazBanme Aaureanroct Hayaja oxkonvyanu | (OPHO

(u3 UICP) adene pador i1 padot OTBETCTBEHHBIX

HCTIOTHUTEIICH )

1 [Tonyyenue 1 08.09.2019 | 08.09. [Torox E.B.,
3a7aHus U 2019 3omoayesa 10.C.
COCTaBJICHHE TUIaHA
pabor

2 O3HaKOMJICHHE C 9 9.09. 2019 | 18.09. 3omnoayesa 0.C..
AKCIICPUMEHTAJIbHBI 2019
MU JTaHHBIMU

3 Nzyuenue 38 19.09.2019 | 27.10.2019 | 3omonyesa 1O.C.
TEOPETUICCKUX
MaTepHAJIOB

4 PaGora ¢ 43 28.10.2019 | 10.12.2019 | 3onoxyesa FO.C.
JIUTEPaTypou

5 Pacuér napamerpon | 50 11.12.2019 | 1.02.2019 | 3onoxayesa FO.C.
Ha MOJICJIUPYIOLIEH
porpamMmme

6 O6paboTka 41 2.02.2019 | 15.03.2019 | 3osmoxyesa 1O.C.
pe3yIbTaToB

7 Odopmienune 14 16.03.2019 | 30.03.2019 | 3omoxyesa FO.C.
TaOJIHUI TaHHBIX,
rpaukoB

8 OO6cyxnenue 5 1.04.2019 | 6.04.2019 | ITomok E.B.,
pe3yIbTaTOB 3onoayesa 10.C

9 Odopmienue 15 6.04.2019 | 21.04.2019 | 3ononyesa FO.C.
MOSICHUTEIbHON
3aMHUCKH

10 Pazpabotka 29 21.04.2019 | 20.05.2019 | 3omomyesa 1O.C.
Mpe3eHTAINH U
pa3aaTouyHoOro
MaTepuasna

Hroro 245
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Tabnuua 23 — Kanengapusiit an-rpaduk nposeaenuss HUOKP no teme

Kon Bun pabor Hcnonnurenu | Ty [TpoOMmKUTETLHOCTD BEITIOTHEHHS paOoOT
paboThI Kall, | CeH OKT HOSI0 | ek STHB deBp | MapT |anp | Mail | UIOH
(u3 ICP) JIH. b
1|2 12 1|2 112031231231 2312312
1 [Tomydyenue 3amanus u PykoBoguren | 1
COCTaBJICHUE IJIaHa padoT | b
Marwuctpant
2 O3HaKOMJICHHE C Maructpanr | 9
SKCIIEPUMEHTALHBIMH
JTAaHHBIMHU
3 Uzyuenue Teopetnueckux | Maructpant | 8
MaTepHaioB
4 PaGora c nureparypoit Maructpaar | 10
5} Pacuér napameTrpoB Ha Maructpaar | 20
MOJEIUPYIOLIEH
porpamMme
6 O06paboTka pe3yabTaToB Maructpant | 13
7 Odopmnenue Tabmuir Maructpanr | 14
JAHHBIX, TPAPUKOB
8 Ob6cyxnenue pe3ynbraTtoB | PykoBonuten | 5
b
Maructpasr
9 Odopmnenue Marwuctpant | 15
NOSICHUTENIFHON 3aITMCKH
10 Paspabotka npesenranuu u | Maructpanr | 7

pa3dgaTOuYHOTrO MaTcpualia
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3.4.3 BroKeT HAYYHOT0 HCC/IeI0BAHUSA

Pacuér cTroMmMocTHM  MaTepHalbHBIX ~ 3aTpaT  MPOU3BOAMUTCA  TIO
NCHCTBYIOIIMM TPEHCKypaHTaM WM JOTOBOPHBIM IeHaM. B crouMocTb
MaTepUaIbHBIX 3aTPaT BKIIOYAIOT TPAHCIIOPTHO-3arOTOBHUTENbHBIE pacxonbl (3-5
% oT 1eHsl). Pe3ynpTaThl 110 TaHHOW cTaThe 3aHECEM B Tabnuiy 24

Tabnuua 24 — Ceipbe, MaTepuaibl, KOMILIEKTYIOLIUE U3/IETUS U TIOKYITHbIE

nosrypabpuKaThl
HaumenoBanue En. N3mepenus Kon-Bo Ilena 3a enuHuLy, Cymma, py0.
pyo.
Bymara rmayka 2 300 600
Pyuxa mT 4 60 240
Kaprpumxk ms IIT 1 600 600
MIpUHTEPA
Terpans mis T 2 50 100
3anuceu
TpaHcnopTHO-3ar0TOBHUTENBHBIC pacxo/bl (3-5%) 77
Uroro: 1617

JUis  BBINOJIHEHMsS JAaHHOIO IHPOeKTa HEoOXOAMMO MpUOOpEeTeHHE
NEPCOHAILHOTO KOMIIbIOTEPA JUIsl IBYX Y4aCTHUKOB MpoekTa, [10 MicrosoftOffice
365 nas co3maHus TOKYMEHTOB, JIMIICH3MOHHOTO MporpaMMHoro makera UniSim
Design i KOMIBIOTEPHOH peanu3aiuu Mojenu. Takke HEOOXOIMMO HMETh
IKCIIEPUMEHTAIbHBIC JaHHBIE C 3aBOJA, KOTOPHIE MOTYT OBITh TOJYYEHBI IBYMSI
cocobamu: 1) 3ampocuTh JaHHBIE C JIAOOpAaTOpUM 3aBoja; 2) MPOBECTH
HEO0OXOAMMBbIE UCCIIEIOBAHMS B JIa0OpaTOpuu Kadeaphl.

CroumocTh 000pyI0BaHMs, UCHIOIB3YEMOTO IPU BBIMOJIHEHUN KOHKPETHOTO
HAYYHOTO MPOEKTa U UMEIOIIETrocsl B JaHHOW HAayYHO-TEXHUYECKON OpraHU3alllH,
YUUTHIBACTCSI B BUJE AaMOPTH3AIMOHHBIX OT4HMcleHuil. Tak, cTOMMOCTb
NEPCOHAIBHOTO KOMIBIOTEpPA MPU CPOKE aMOpPTHU3alMU 25 MECALEB U U €ro
HCIIOJIb30BaHUM B TE€UCHHE 9 MeCsIIeB COCTaBUT 18 ThicsAu pyOIei.

Tabnuna 25 — 3aTpatsl Ha 000pyA0BaHUE
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No HawnmenoBanue o0opyoBaHus Kon-Bo en. Lena en. OO01mas CTouMoCTh

/o oOopyznoBaHust | 000pyIOBaHUS, o0opynoBaHus
THIC. PyO.

1 [lepconanbHBIN KOMITBIOTED 2 18 36

2 [TpunTep 1 3 3

3 Microsoft Office 2016 Home and 2 10 20
Business RU x32/x64

4 JluneHsuss Ha MOPOrpaMMHBIA ITaKeT 1 100 100
UniSim Design

HUroro: 159

OcHoBHas 3apa0oTHas 1JIaTa
CraTtbsi  BKIIOYAET OCHOBHYKO  3apabOTHYK IUIaTy  pabOOTHHKOB,
HEIMOCPEICTBEHHO 3aHATHIX BBIIIOJIHEHUEM MPOEKTA, (BKIIIOYask MPEMUH, JTOTIIATHI)

Y JIONIOJTHUTENIbHYIO 3apaboTHYIO IJIaTy.
C3H - 3OCH + 3IIOH
rae 3o — OCHOBHAS 3apaboTHas MiaTa;
300 — JOTIOJTHUTENbHAS 3apaboTHas IJ1aTa
OcHoBHas 3apaboTHas miaTa (3..;) pyKoBoauTens (J1abopaHTa, HHKEHEPA)

OT mpeANnpusTUst (IPU HAUTUYUU PYKOBOJIUTENS OT MPEATPUSTHS) PACCUUTHIBACTCS
0 cleayromiei hopmyie:
Bon = 31_11{ ) Tpa61 (14)
rae 3o — OCHOBHAs 3apa0OTHas IjlaTa OAHOTO PaOOTHHKA;
T, — NpOOOIKUTENBHOCTE PAaOOT, BBHINTOIHAEMBIX HAYyYHO-TEXHHYECKUM
paboTHUKOM, pad. aH. (Tada. 19);
3.m— CpeaHeIHeBHas 3apaboTHas riata paboTHHUKA, PYO.

CpennenneBHas 3apaboOTHasI IIaTa pacCUUTHIBAETCS 10 hopmylie:

3.-M
B =", (15)

pig
rae 3, — MECSYHBIN JOKHOCTHON OKJIaa pabOTHHKA, PYO.;
M — koM4ecTBO MecsIeB pabOThl O€3 OTITyCKa B TEUEHHE ro/1a:

npu otycke B 24 pad. qus M =11,2 mecsia, 5S-qHeBHas HEENs;
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nipu otnycke B 48 pad. nueii M=10,4 mecsiia, 6-1HEeBHAsI HEJETS;
F. — neiicTBUTEeNnbHBIM ToM0BOM (OHA paboyero BpPEeMEHHM Hay4dHO-
TEXHUYECKOTO MepCoHaa, pad. JaH.

Tabnuia 26 — bananc pabouero BpeMeHU

IToxa3aTean paﬁoqero BPEMECHHU PyKOBOIlI/lTeJIb I/Imlceﬂep

Kanennapnoe uucio nuei 365 365

KonuuecTBo Hepabounx JHEH
- BBIXOJHBIE JHU 44 48

- [Opa3aHAYHBIC THU 14 14

[ToTepu paGovero BpeMeHH

- OTITYCK 56 28
- HEBBIXOJBI IO OOJIE3HU 0 0
JleificTBUTENBHBIN TOA0BOM (HOHI paboYero BpeMeHH 251 275

33664-10,4

Buir == = 139530
26300-10,4
=—————=995py6
nH(Mmar.) 275 py

MecsuHbIi TOJKHOCTHOM OKJ1a] paOOTHHKA:
3, =35 (k,, +k) -k

rae 3¢ — 0a3oBhIi okitan, pyo.;

Kip — TpeMuanbHbIi Kodduiment, (onpenenserca Ilonoxenuem 00
oriate Tpyjaa);

k, — ko3 dunment momnat u HamdbaBok (B HUM m Ha mpOMBIIUICHHBIX
NPEANPUATUSIX — 3a paciuperue cdep OoOCTy)KMBaHHS, 32 MPOPECCHOHATBHOE
MacTepCTBO, 3a BpeIHbIC yCIOBUS: onpeaensercs [lonoxennem o6 omiare Tpyaa);

K, — paiionnsIif Koaddunment, pasusii 1,3 (s Tomcka).

Ta6nua 27 — Pacuetr oCHOBHOM 3apab0THOM TJIaThI
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Hcnonnurenu 36, Kup Kz Kp 3w 3 T,, 3o,
pyo. pyo py6. | pabl. pyo.
TH.
PykoBoaurens 33664 1,1 - 1,3 |48139,5| 1395 | 40 55800
Umxenep 26300 - - 1,3 34190 | 995 90 89550
Hroro: 145350

JlonosiHUTE IbHAS 3apa0oTHASI IVIATA HAYYHO-TIPOU3BOJCTBEHHOI0
NepcoHasa
JlonoyiHuTENbHAS 3apa0O0THAs TIaTa paccuuThiBaeTcs ucxonas uz 10 - 15%
OT OCHOBHOM 3apa0OTHOM IIaThl, pAOOTHUKOB, HEMOCPEACTBEHHO YYACTBYIOIIHX B

BBIIIOJTHCHHUC TCMBI:
300 =Kon3 (17)

rae  3,; — JOTOJHUTENbHAs 3apaboTHas 1iaTa, pyo.;

Kion — KO (PHUIIMEHT TOMOJHUTEIIBHOM 3apIliaThl;

30ci — OCHOBHAas 3apaboTHas 1iarta, pyo.

B Tabn. 28 mpuBenena dopma pacd€éTa OCHOBHOM W JIOMOJHUTEIHLHOMN
3apa0OTHOM TJIATHI.

Tabnuua 28 — 3apaboTtHas miata ucnonuurenein HTU

3apaboTHas nJiara PykoBoaurenn Huxenep
OcHoBHas 3apruiaTa 55800 89550
JlononHuTenpHas 3apriaTa 8328 13433
Htoro o cratbe Cyy 64128 102983

OTuncjienus Ha COMHAIBHBIC HYK/bI

Cratbs BKJIIOYACT B €Ol OTUMCIICHHUS BO BHEOIOKETHBIC (DOH/IBI.

CBHe6 - kBHe6 ) (3001-[ + 3;{011) ) (18)

e Kyes — KOI(DOUIMEHT OTYMCIACHHH Ha YIUIAaTy BO BHEOIOKETHBIC

dboHabl (MeHCHOHHBIN (oHA, POoHA 00s3aTEILHOIO0 MEIUIIMHCKOTO CTPAXOBAaHUS U

np.).
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Tabmuma 29 — OTuncnenust BO BHEOIOKETHBIE (POHTBI

HcnmoaauTens OcHoBHas 3apaboTHas IJIaTa, JonomauTenpHas 3apaboTHAS
pyo. miara, pyo.

PykoBoauTens mpoekra 55800 8328

Wnxenep 89550 13433

Koaddumment otumncnenuss Bo 27,1 %

BHEOIOPKETHBIC (DOH/TBI

Otuucnenus, pyo. 17379 27908

Hroro 45287.,4

Haxnannasie pacxoasl coctaBisitoT 80-100 % oT cymMMBl OCHOBHOW U
JIOTIOJITHUTEIPHOM ~ 3apa00THOM  TIaThl,  paOOTHUKOB,  HEMOCPEIACTBEHHO
YYaCTBYIOIIHUX B BBITIOJIHEHUE TEMBI.

Pacder HakmaHBIX pacxoJ0B BEAETCSA IO CleAyromel hopMmye:
C aAKII = kHaKJ'I : (3OCH + 3,I[OH) ) (19)
e Kyar — KOPPHUIMEHT HAKIIATHBIX PACX0JIOB.

C...=0,8-167111=133688,8 py6.

HaKJI

Ta6nuna 30 — ['pynnupoBKa Mo CTaThsiM

Bun pabor 1.
Ceipbe, MaTepuanbi(3a BBIYETOM BO3BpaTHBIX OTXOJ0B), | 1617
MOKYIHBIE U3/eNnA U 1ony(hadpuKarel, pyo.

CrnennanbHoe 000pyI0BaHUE I HAYYHBIX padoT, pyo. 159000
OcHoBHas 3apaboTHas 1iaTa, pyo. 145350
JlonmonmHuTEeIbHAS 3apab0THAS IJ1aTa, pyo. 21760
OTunciaeHus Ha COLMaIbHbIE HYKIbI, PYO. 452874
Haknamgueie pacxoisl, pyo. 133688,8
Hrorosas cedbecTouMoCTb, pyo. 506703,2

3.4.4 OpraHnu3alnuoHHAas CTPYKTYpPa NPOeKTa

Hanbonee moaxossias opraHu3aliMoHHasi CTPYKTYp MPOEKTa UMEET BUI:
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PyKOBOOMTEND
MarucTpadTt € > CTy0eHTbl
P npoekTa VA

[

KoMmaHaa npoekTa
h
Hay4Ho-
HCCNELoBaTENLCKNEE— MpoekT *  3asepleHue
Lend npoekTa

Pucynoxk 23— OpranuzaiimoHHasi CTpyKTypa MpoeKTa

3.4.5 PeecTp pUCKOB NPOEKTA

I/IIIGHTI/I(i)I/IIII/IpOBaHHBIG PUCKH IIPOCKTAa BKIIIOYAIOT B ce0sI BO3MOJKHBIC

HCONIPCACIICHHBIC CO6BITI/151, KOTOPBIC MOTI'YT BO3HHKHYTH B IIPOCKTC U BbI3BATb

MOCJIEJICTBUS, KOTOPBIE TOBJIEKYT 32 CO00I HexenaTeabHbie 3PPEKTHI.

YpoBeHh pHCKA MOXKET OBITh:

BBICOKHH,

CpEIIHUA WM HU3KHM B

3aBUCUMOCTHU OT BCPOSATHOCTH HACTYIUICHHA M CTCIICHU BJIMAHHWA PUCKA. Pucku c

HauOOIbIICH BCPOATHOCTBIO HACTYIUICHUA H BBICOKOM CTCICHBIO BJIUSHUS 6y,Z[YT

UMETh BBICOKHUU YPOBCHL, pPUCKH KC C HauMEHbIICH BCPOATHOCTBIO HACTYIIJICHUA U

HHU3KOM CTECICHBIO BJIMSHUSA COOTBETCTBEHHO HU3KHUU YPOBCHbB.

Ta6muma 31 — Peectp puckos

BepositHo-cTb | BiusiHue CrnocoOsl
YpoBeHb Ycnosus
Ne Puck HacTyIuieHust | pucka (1- CMATYEHHUS
pucka* HACTYIIJICHUS
(1-5) 5) pHCKa
1 | Ipekpamen 4 4 Cpennnii | IlpuBiedyenue OtcyrcTBUE
ue VMHBECTULUI UHTEpECca COo
buHaHCUpPO CTOPOHBI
BaHUS MOTEHIIUATIbHBI
X
notrpedureneit
2 | TpymHocTH 5 4 Beicoknii [IpoBecTn OrtcyrcTBHE
BHEJPEHUs aHaJIU3 phIHKA peKJIamsbl,
MPOAYKTa BBICOKA
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Ha PBIHOK KOHKYPCHIIUS B
o0OJactu
MOJICITAPYIOIIH

X MPOTpamMM.

3.5 Omnpenenenne pecypcHoii (pecypcocoeperaromieii), puHaAHCOBOIA,
OI0/I2KE€THOI, COUAIbHON U IKOHOMUYECKOH I(PPEeKTUBHOCTH UCCIIEIOBAHUS

O PexTHBHOCTh HAYYHOTO pecypcocOeperaromiero nmpoekTa BKIIOYAeT B
cebst  conuanbHyr0  3(P(PEKTUBHOCTh, OSKOHOMHUYECKYI0 U  OIOKETHYIO
sbdextuBHOCTh. [loKazaTenu oOmEecTBeHHOW A()PEKTUBHOCTA  YUUTHIBAIOT
COLIMAJIbHO-DPKOHOMUYECKHE TIOCIE/CTBUS OCYIIECTBICHUS WHBECTUIIMOHHOTO
MPOEKTa Kak JJis 00IIecTBa B 1I€JIOM, B TOM YUCIIE HEMOCPEICTBEHHbBIE PE3YIIbTATHI
W 3aTpaThl TMPOEKTa, TaK M 3aTpaTbl, M pe3yJbTaThl B CMEXKHBIX CEKTOpax
YKOHOMHKH, YKOJIOTHIECKHE, COMMAILHBIC M HHBIC BHEAKOHOMUYECKHE d(DPEKTHI.

3.5.1 Ounenka cpaBHUTENbHOM 3¢ PeKTUBHOCTH HCCIE0BAHUSA

Onpenenenue A(PEGEKTUBHOCTH  MNPOUCXOAUT HA OCHOBE pacuera
MHTErpaJbHOTO TOKa3zaTensd 3(PQEeKTUBHOCTH HAy4YyHOro wuccieaoBanus. FEro
HAaXOXXJEHUE CBS3aHO C OMPEJEICHUEM JIBYX CpPEIHEB3BEUICHHBIX BEIUYUH:
(¢buHaHCOBOM 3P(HEKTUBHOCTH U pecypcorh(HEKTUBHOCTH.

Tabnuua 32 — 'pynnupoBKa 3aTpaT 1Mo CTaThsIM aHAJIOTOB Pa3paboTKH

Bug pador Croumocts | Amnaior 1 Amnarnor 2
pa3paboTku
Cripbe, MaTepuanbi(3a BBIYETOM 1617 1817 2217

BO3BPATHBIX OTXOJIOB), TOKYITHbBIE

u3zenus v noyryadpukaTsl, pyo.

CrnenmanbHoe 000pyI0BaHUE JIsS 159000 159000 159000
Hay4HbIX padoT, pyo.
OcHoBHas 3apa0oTHas 1j1ata, pyo. 145350 145350 145350
JlomonHuTENBHAS 3apaboTHAs T1aTa, 21760 21760 21760
pyo.
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OTyucieHus Ha COLIMAIIBHBIE HYXKIbI, 45287 .4 452874 45287 .4
pyo.

Haxnagnsie pacxomsl, pyo. 133688,8 133688,8 133688,8

Htorosas cedbecTouMoCTh, pyo. 3120135 3122135 312613,5

WNurterpanbHbiii GMHAHCOBBIN MOKa3aTenb pa3pabOTKU ONpeeNseTcs Kak:

In P, _ 3120135 _998
@ 3126135

o P 3122135 _

* @ . 3126135

o Pu 3126135 _,

* @ 3126135

rae |£ - UHTETpaJIbHBIN (DMHAHCOBBIN MOKAa3aTeNlb Pa3paboTKy;

®,i — cTOoMMOCTb i-T0 BapuaHTa UCIIOTHECHUS;

Dpax — MaKCUMaJbHast CTOUMOCTh MCITOJTHEHUS Hay4HO-
UCCJIEIOBATENBCKOTO POEKTA (B T.4. aHAJIOTH).

WNuTterpanbHblii  moKazatelb  pecypcoddEKTUBHOCTH  BapUAHTOB
UCITOJIHEHHS 00BEKTA UCCIIE0BAHMS MOYKHO ONPEAEIUTD CAEAYIOIIUM 00pa3oMm:

n n
a __ a p _ P
le=>ab’ 12=> ab
i=1 =1

’ = (24)
| y
re " — WHTETPAJbHBINA MOKa3aTeNb PecypcodPPEeKTUBHOCTH BAPHAHTOB;

a. . .
I — BecoBO# KOA(h(UIMEHT 1-TO MapaMeTpa;

a P .
b , | — OanpHas OIlEHKa 1-TO TMapaMeTpa sl aHajliora U pa3padOTKH,

YCTaHaBIMBAETCS HKCIEPTHBIM ITyTeM 110 BEIOPaHHOM IlIKaJie OLICHUBAHUS;
N — YKCIIO MapaMEeTPOB CPABHEHUS.
Tabmuua 33 — CpaBHUTENbHAs OLEHKA XapaKTEpUCTUK BapUaHTOB

HCIIOJIHCHHA IIPOCKTA
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Becosoii Texymuii | | nr; Amamor | | :111 Anamor 2 | | 22
KOA(QPHUIMEHT | TPOEKT 1
Rputepu napamerpa

1. AnexBaTHOCTE 0,4 5 2 4 1,6 4 1,6
pa3paboTKu
2. IIpocrota 0,3 4 1,2 4 1,2 3 0,9
PUMEHCHHS
3. YHUBEpCaIbHOCTh 0,3 3 0,9 4 1,2 4 1,2
HUTOTI'O 1 12 4,1 11 4,0 10 3,7

N P
Humezpanvnolii nokazamensv rpgexkmusnocmu pazpavomru ( Iqbu@ Ju

a
anauozea (Idmup )OHPGIIGJIHCTCH Ha OCHOBAHHH HHTCTPAJIBHOI'O IIOKA3aTCIIA

pecypcodd(HEKTUBHOCTH U MHTETPAIIBHOTO (PMHAHCOBOTO MOKa3aTes o (popmyie:

CpaBHeHue

p

Quup — -
» 170,998

al

a2

p
_Im

4,1

al
dep = Il’anz = 4’0 = 4,01
122 0,999
14 3,7
= m = —’ == 3’ 7
unp I(ZZ 1
3 PEKTUBHOCTH  TEKYIIETO

HHTCI'PAJIBHOI'O  ITIOKAa3aTCJIA

IPOEKTa W aHAJIOTOB IO3BOJUT ONPENETUTh CPAaBHUTENbHYIO 3((HEKTUBHOCTH

npoekTa. CpaBHuTenbHas 3 (HEKTUBHOCTH MPOEKTA:

|P

> = el _51% 103
15, 4,01
|P

== 2112
I;w 3,7
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IIOKAa3aTCJIb

rae Ocp — cpaBHUTENbHAA 3(D(PEKTUBHOCTH MPOEKTA;

a

pa3paboTKy; Lo

IIOKa3aTCJIb aHajaora.

Tabnuua 34 — CpaBHutenbHas 3G PEKTUBHOCTH pa3paboOTKU

MHTETPaIbHBIN

p

L VHTErpaJIbHbIN

TEXHUKO-YKOHOMUYECKUH

Ne
IToka3arenn Pa3pabotka Amnanor 1 Amnaior 2
n/m
NuTterpanbHblii (UMHAHCOBBIN
1 0,998 0,999 1
HoKa3saresb pa3paboTKu
WHTerpanbHbIi [10Ka3aTellb
2 4,1 4,0 3,7
pecypcoadexTuBHOCTH pa3pabOTKH
WHTerpanbHblii rokasare’b
3 4,14 4,01 3,7
3¢ (HEeKTHBHOCTH
CpaBHuTenbHas 3¢ PEKTUBHOCTD
4 BapUAHTOB HCIOJHEHUs (pa3paboTka 1 1,03 1,12
OTHOCHTEJIBHO aHAJIOra)
BriBoa: CpaBHeHue 3HAYCHUHN VHTETPAIBHBIX IoKa3aresnen

3 PEeKTUBHOCTH BAapUAHTOB HCIIOJHEHUs pa3paOdOTKX TMOKa3ajio, YTO Haubojee
3(p(EeKTUBHBIM BApUAHTOM pEHICHUS TEXHUYECKOW 3aJaud, IOCTABIEHHOW B
MarucTepckoil padote ¢ Mmo3uuMH (UHAHCOBOM W pecypcHOM 3(PEeKTUBHOCTH,

SBJISIETCSI IaHHAsI pa3paboTKa.
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1.1 Composition and properties of produced oil

Oil - flammable, oily liquid, mostly dark in color, is a mixture of different
hydrocarbons. Oil consists of the following hydrocarbon groups: methane
(paraffin) with the general formula C,H,, - »; naphthenic - C,H,,; aromatic - C,H,,.
6. Alkanes methane CH,, ethane C,Hs propane Cz;Hg and butane C4Hy)
predominate, being at atmospheric pressure and normal temperature in a gaseous
state. CsHy, pentane, CgH.4 hexane and C;H.¢ heptane are unstable, freely
transferred from the gaseous state to the liquid state and vice versa. Hydrocarbons
from CgHys to Cy7H3 - liquid substances. Hydrocarbons having more than 17
carbon atoms are solids (paraffins). The oil contains 82-87% carbon, 11- 14%
hydrogen (by weight), oxygen, nitrogen, carbon dioxide, sulfur, chlorine, iodine,
phosphorus, arsenic, etc., in small amounts.

Oil extracted from wells includes gases of organic (from CH,4 to C4H;,) and
inorganic (H,S, CO,) origin, produced water with dissolved salts, mechanical
impurities (sand, clay, limestone). Before transportation, consumers are separated
from oil by gases, mechanical impurities, the main part of water and salts. [36]

In this form, it is impossible to transport oil products through trunk
pipelines, because:

* water is a ballast, the pumping of which does not bring profit.

* when a joint flow of oil, gas and water, there are sufficiently large
pressure losses to overcome the friction forces than when pumping one oil. In
addition, the resistance created by the gas caps trapped in the peaks of the profile
and the accumulation of water and low points of the route is high.

 saline formation water causes accelerated corrosion of pipelines and
tanks, and particles of mechanical impurities - abrasive wear of equipment.

The task of field treatment of oil is to separate the main part of these
impurities from oil, bringing its quality to conformity with GOST R51858-2002.
[37]
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1.3 Oil treatment processes

Oil field preparation is a multi-stage technological process, which includes:

* destruction of water-oil emulsions;

* preliminary dehydration of hydrocarbons;

« utilization of water obtained as a result of the previous operation directly
at the fields;

* dehydration and desalting of oil.

1.3.1 Separation

In the course of lifting the liquid from the wells and transporting it to the
central collection and treatment station for oil, gas and water, the pressure
gradually decreases and gas is released from the oil. The volume of released gas as
the pressure decreases in the system increases and is usually several dozen times
the volume of liquid. Therefore, at low pressures, their joint storage, and
sometimes the collection becomes impractical. Have to implement their separate
collection and storage. [38]

Oil separation occurs on its entire path of movement: when oil rises in the
well, in pipelines, in separators, in tanks.

Separation is the process of separating gas from oil. The apparatus in which
the separation process takes place is called a gas separator. When the output of the
separated gas is maintained a certain pressure and temperature. Any such outlet for
separating gas is called a gas separation stage.

The loss of light fractions of oil depends on the separation process, during
subsequent transport and storage. It has been established that with the
instantaneous separation of oil (with a sharp decrease in pressure) the carry-over
amount of heavy hydrocarbons with a rapidly moving free gas stream increases
significantly.

In modern methods of collecting oil and gas, all block automated group
metering installations, booster pumping stations (DPS) and (DSP) and the
preparation of oil, gas and water are supplied with separators.
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With step-by-step separation, it is possible to achieve basically only free
gas by adjusting the pressures on the steps. Therefore, if there are no stabilization
facilities in the fields, it is necessary to carry out separation whenever possible
with methods with minimal losses of gasoline fractions. One of them - step
separation. However, a multi-stage separation of oil should not only reduce the
entrainment of heavy fractions with gases, but also drastically reduce the oil
carryover of light free gases, with the release of which in the tanks a lot of oil is
lost during the subsequent stages of its movement. [38]

Multistage separation is used for the gradual removal of free gas as the
pressure decreases. It is used at high pressures at the wellhead.

The oil-water mixture from the well first enters the high-pressure gas
separator, where most of the gas from the oil is released. The resulting gas can
easily be transported over long distances under its own pressure.

From the high pressure gas separator, the oil-water emulsion is sent to a

medium and low pressure separator for final separation from the gas.

Figure 25 - The design of the horizontal separator

The separation process is carried out due to the selective wettability of oil
and inertial, gravitational forces. In this regard, film, inertial and gravitational
separations are distinguished from this, and the separators are louvred,
hydrocyclone and gravitational. Film separation is carried out by selective wetting

of the liquid on the metal surface. With the passage of a gas stream with a certain
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oil content through the louvered nozzles (drip catchers), the oil droplets, in contact
with the metal surface, moisten it and form a continuous liquid film on it. The
liquid on the film will hold well enough and when it reaches the specified
thickness it begins to continuously flow down. This phenomenon is called the film
separation effect or otherwise adhesion. The operation of louvered separators is
based on this principle. Inertial separation is due to sharp turns of gas and oil flow.
As a result of which the liquid, as more inertial, continues to move in a straight
line, and the gas changes its direction. As a result, they are separated. On this
principle, the work of the hydrocyclone gas separator is performed, in which the
gas-oil fluid is supplied to the cyclone head, where the fluid is thrown to the inner
surface and then goes down to the oil separator space, and the gas moves strictly
along the center of the cyclone. Gravitational separation occurs when the
difference Gas separators operating on this principle are called gravity.between the
densities of liquid and gas, i.e. by their gravity. Gas separators operating on this
principle are called gravity.

In accordance with the designation, four main sections are provided in the
gas separators: main, precipitation, liquid collection and dropping. The main
separation section serves for the main separation of well production into gas and
liquid. The input of raw materials into the section is carried out tangentially or
normally, but with the use of special designs of the gas separator (deflector). The
gas-liquid mixture input section provides maximum separation of the coarse phase,
especially with a high initial content of the liquid phase, as well as a uniform input
of the gas-liquid mixture into the apparatus, including the section for final cleaning
of gas from liquid droplets. In the precipitation section, there is an additional
release of gas bubbles contained in the oil in the state of occlusion, i.e. absorbed by
her or not having time to stand out from it. Gas is also released from the oil, which
increases if the oil flows along one or more inclined planes, called deflectors, and
smoothly without splashes merge into a layer located at the bottom of the
separator. The liquid collection section serves to collect liquid, from which gas is

almost completely released at the pressure and temperature maintained in the
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separator. However, a certain amount of occluded gas is still present in it. This
section can be divided into two: the first one is for oil; bottom - for water; both
have separate conclusions from the separator. The liquid collection section serves
to collect liquid, from which gas is almost completely released at the pressure and
temperature maintained in the separator. However, a certain amount of occluded
gas is still present in it. This section can be divided into two: the first one is for oil;
bottom - for water; both have separate conclusions from the separator.

The most common on oil fields, received horizontal separators,
characterized by high throughput with the same size of the separator. In service,
the horizontal separator is simpler than the vertical one. At the present time
horizontal two-phase separators of the type UBS and type NGS are also produced.
In addition, three-phase separators are produced, in which the separation of oil into
gas, oil and water occurs. Three-phase separators include UPS systems. These
separation plants are used for technological equipment at the central processing
station and for the preparation of oil, gas and water at the central oil treatment
station (hereinafter referred to as CPPN). In these cases, when the field or the
group of fields of reservoir energy is small for the transportation of oil and gas
emulsion to the central oil field, the DNS is used. NGS type separators are used to
separate gas from oil products at the first and subsequent stages of oil separation,
including hot separation at the last stage. [36]

The complex consisting of a gas separator, a device for preliminary phase
separation, equipped with level and pressure regulators, control devices and
internal equipment, providing in the aggregate a normal technological process, is

called a separation unit.

1.3.2 Dehydration and desalting of oils

To reduce corrosion of pipelines and improve the performance of the OTF,
a preliminary discharge of produced water is used, since existing typical
installations are not able to cope with the increasing volume of incoming liquid, in

particular, due to the use of low-volume settling equipment. Due to the instability
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of gas-oil mixtures, their ability to redisperse and stabilize (due to the effect of
"aging"), water must be taken differentially at all points of the technological
scheme, where it stands out as a free phase. [39]

This principle is universal, since reduces the load on the next-stage
separators, septic tanks, furnaces, pumping equipment, increases their operational
reliability, and sometimes excludes some of the listed equipment from the
flowchart.

Depending on the location of the preliminary discharge of water in the
technological chain of collection and treatment of oil can be identified:

- track reset;

-centralized discharge: on the CSN and immediately before the oil
treatment installations.

When water is discharged in any case, it should be possible to dispose of it.

A feature of the discharge on the CSN is the need to carry out the process
of water discharge under excess pressure, ensuring the transport of gas-saturated
oil to the preparation sites and the second stage of separation. Pre-discharge of
water is part of the overall process of oil treatment and water purification. When
extracting from the reservoir, moving through tubing pipes in the wellbore, as well
as along field pipelines of a mixture of oil and water, an oil-water emulsion is
formed - a mechanical mixture of liquids insoluble in each other and in a finely
dispersed state. [40]

The separation of water from heavy oil is a time consuming process.
Deposition can only be used at an above-ground deposit due to a long residence
time and large equipment size. Experience in the processing of heavy oil on land
cannot be applied to the offshore oil field due to limited space. Thus, it is
necessary to find ways to reduce the size of the equipment. The scientists of the
Beijing Research Institute [41] described experiments on the dehydration of heavy
oil by mixing with light oil. The results show that with such mixing the residence
time can be significantly reduced. According to these results, the recommended

process parameters were developed.
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Modern dewatering methods do not allow production of crude oil with a
residual water cut below 0.2%. Therefore, in the preparation of crude oils with
high mineralization of formation waters (density of 1170 - 1200 kg / m3) after the
deep dehydration stage, an additional step is provided - desalting, i.e. flushing with
dry water with fresh water. The process of oil desalting, along with similar
elements with the process of dehydration, has some specific features. Thus, the
process of oil dehydration can be divided into stages: the destruction of armoring
shells on water globules with a demulsifier reagent, the consolidation of droplets,
and the separation of phases. During desalting, subprocesses can be distinguished:
emulsification of fresh water with heated oil, extraction (or equilibrium
distribution of salts), coarsening of droplets, separation of phases. When desalting
oils, chemicals are also used (surfactants, alkalis, polyelectrolytes). Successful
implementation of the desalting process is the complete destruction of the
emulsion at the dehydration stage. [42]

The following oil dehydration and desalting plants are operated at oil
fields:

- thermochemical oil dehydration (TCU);

- electrical desalting plants (ELOU).

In the thermochemical installation of oil dehydration (Figure 1), crude oil

(oil emulsion) | from feed tank 1 is pumped through pump 2 through heat

TG
M

exchanger 3 into a tube furnace 4.

== L

Figure 26 - Technological scheme of the thermochemical plant dehydration

Before pump 2, the reagent, demulsifier Il, is pumped into the oil. In the

heat exchanger 3 and the tube furnace 4, the oil emulsion is heated, and during its
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turbulent mixing in the pump and as it moves along the pipe coil in the furnace, the
demulsifier reagent is brought to the formation water drops and the destruction of
armor layers of asphalt-resinous substances is destroyed. Heating in a tubular
furnace is carried out, if necessary, heating the oil emulsion to a temperature above
120 °© C (under elevated pressure to prevent boiling water). At lower heating
temperatures, instead of a tube furnace 4, a steam heater can be used. The optimal
heating temperature is considered to be that at which the kinematic viscosity of the
oil emulsion is 4-10-6 m2 / s. Unstable emulsion from the tube furnace 4 enters the
sump 5, where it is stratified into oil and water. The dehydrated oil is discharged
from the top of the sump 5, passes through the heat exchanger 3, where it gives off
some of the crude oil supplied for the demulsification to the reservoir 6, from
which commercial oil 11l is pumped to the main oil pipeline by pump I1l. Separated
in the sump 5 reservoir water 1V is sent to the installation for the treatment of
wastewater. Raw tank 1 can operate as a tank with a preliminary discharge of
water. In this case, part of the hot water leaving the clarifier 5 and containing the
demulsifier reagent is supplied to the crude oil stream in front of reservoir 1
(dashed line). In this case, the tank 1 is equipped with a distribution liquor and
overflow pipe. A reservoir of water is maintained in the tank so that the incoming
oil emulsion passes through the water column in a distributed stream, which
contributes to a more complete separation of free water from the oil emulsion. The
water separated in the tank with preliminary discharge is pumped out to the sewage
treatment plant.

In this embodiment, the possibility of two-stage oil dehydration is
provided: the first stage is preliminary dehydration; second stage - final
dehydration.

It is very important to maintain optimal stability of oil-water emulsions
entering the preliminary and final stages of dehydration. In this case, the maximum
permissible stability of the emulsion entering the final stage of dehydration should
be determined, and its excess should be prevented by changing the flow rate of the

demulsifier and the water discharged from the stage of preliminary dehydration.
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Devices that ensure the destruction of emulsions and the consolidation of water
droplets to a given size (120-200 um or more) and increase on this basis the
performance of settling devices are tubular linear and sectional drop-forming
agents, as well as pipelines of field oil collection and transportation systems. [40]

1.4 Features of the preparation of oil on the shelf

The shelf is an underwater continuation of the coast, having one geological
structure with it. The shelf gently goes into the sea, gradually increasing the depth,
and then ends abruptly, moving into great depths.

The shelf of Russia is approximately 21% of the length of the entire shelf
of the World Ocean, due to the great length of its coast, mainly the Arctic Ocean.
The prospects for the development of the shelf for the country that owns them are
incredible, because there are rich hydrocarbon deposits there, which, among other
things, explains the active exploration of the natural resources that the Arctic shelf
stores. It is because of them that countries with access to the Arctic seas compete
for virtually every meter of maritime borders. The coast of our country stretches
for thousands of kilometers. However, the coasts of Russia are located mainly in
the northern, arctic zone, and the development of arctic shelves is associated with
great difficulties and costs. Of the explored wealth already stored by the Arctic
shelf of Russia, 49% are stored in the Barents Sea, and 35% in the Kara Sea. The
development of the Laptev Sea shelf, according to modern estimates, can bring up
to 8,700 million tons, and the reserves, which the Arctic shelf of the East Siberian
and Chukchi seas carries, are estimated at over a billion tons of hydrocarbons. [43]

But Russia's Arctic shelf is promising not only in terms of hydrocarbon
reserves (gas, oil, gas condensate). There is reason to assume that the shelf
resources of the Arctic Ocean store reserves of other minerals. These are nickel,
lead, manganese, tin, platinum, gold, diamonds, deposits of which are developed
on coastal territories and can be found on the shelf. In world practice, there are
already examples of successful mining of rare earth metals on the shelf.

Prospects for the development of oil and gas resources in offshore fields

are described in many papers, for example [44], which state that the development
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of offshore fields in Russia is an important strategic task, the solution of which
largely determines the country's economic situation. According to modern
estimates, only the Barents Sea harbors in its depths 36% of all the shelf resources
of oil and gas in Russia. Reserves on an area of 1.4 million km2 are estimated at 28
billion tonnes of coal. The involvement of the oil and gas fields of the Arctic shelf
into economic circulation requires the creation of a complex of unique engineering
structures that provide for the production, transportation, and processing of
hydrocarbons, and in difficult conditions of the Far North. Such a unique structure
IS the sea ice-resistant platform (hereinafter referred to as OLSK) “Prirazlomnaya”.

The extraction of oil and natural gas in the waters of the oceans has a rather
long history. In a primitive way, offshore oil production was conducted in the XI1X
century. in Russia (on the Caspian Sea), in the USA (in California) and in Japan. In
30 g. XX. In the Caspian and Gulf of Mexico, the first attempts were made to drill
for oil from piles and barges. The beginning of the really rapid growth of offshore
oil and gas production dates back to 1960. This process received even greater
acceleration in 1970-1980, as evidenced by the number of countries producing oil
and natural gas within the continental shelf. In 1970 there were only about 20 such
countries, and at the beginning of 1990 there were already more than 50. The
global offshore oil production also increased accordingly. By the end of 90, more
than 100 out of 120 countries that had access to the sea were searching for oil and
gas on the continental shelf, and 55 of them were already developing the fields.
The share of production from offshore fields worldwide amounted to 26% of oil
(680 million tons) and gas more than 18% (340 billion m3). For all the time of
their operation at the beginning of 1990, about 15 billion tons of oil and 3.8 trillion
were recovered. m3 of gas. [45]

In February 2016, Total began production at the Laggan and Tormor gas
and gas condensate fields on the shelf of Scotland, United Kingdom. It is expected
that a project worth 3.5 billion pounds will last 20 years. The Laggan-Tormor field
is located far from the sea and connected to the Shetland gas processing plant,

Britain’s longest deep-sea underwater-coastal link, 140 km, with an underwater
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wellhead and collector system. Large projects such as Laggan-Tormor, with
cleaner natural gas, are vital for the UK's plan to transition to a low-carbon
economy. In [46], problems and achievements in the field of development of the
Laggan-Tormor and Shetland GPP fields, including environmental factors, are
discussed.

The development of offshore oil and gas fields is fundamentally different
from the exploration and development of them on land. The big complexity and
specific features of carrying out these works in the sea is caused by the following
factors:

- the environment;

- engineering and geological surveys;

- high cost and unique hardware;

- methodological and biological problems caused by the need to perform
work under water;

- technology and organization of construction and operation of facilities at
sea;

- maintenance work, etc.

A feature of the continental shelf of our country is that 75% of the water
areas are located in the northern and Arctic regions, which are covered with ice for
a long time, and this creates additional difficulties in industrial development. The
biggest problems in the sea areas of the Arctic are associated with the ice and the
depths of the sea. Depending on the direction and strength of the wind, the depth of
the sea and sea currents, the terrain and the properties of ice, the ice conditions are
constantly changing and difficult to predict. The environment is characterized by
hydrometeorological, geomorphological and geological factors that significantly
complicate the development of offshore oil and gas fields. The main
hydrometeorological factors include:

- temperature conditions;

-wind;

- excitement;
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- currents and fluctuations of the sea level (in the coastal zone);

- water level,

- ice cover of the seas;

- chemical composition of water, etc.

Accounting for hydrometeorological factors makes it possible to assess
their impact on the economic indicators of exploration and offshore oil and gas.

The geological conditions for the development of offshore oil and gas
fields are also very peculiar. Here at the same time, all types of soil can be
encountered - from silts to hard crystalline rocks, which require completely
different methods of building objects in the sea. The construction of offshore
oilfield facilities requires engineering and geological surveys of the seabed. When
designing the foundations of these structures, special attention is paid to
completeness and quality in laboratories. The reliability and completeness of the
data largely determines the safety of operation of the structure and the efficiency of
the project. [47]

Usually, carbon steel pipes are used to transport hydrocarbon products. In
offshore oil fields, produced crude oil contains water, which also flows through
pipes. The presence of water can lead to internal corrosion if unbound water
contacts the surface of the pipe wall. Thus, an important issue is how the
distribution of water in the oil-water emulsion flow can affect the wetting of the
surface on the steel pipe under various conditions. At Ohio University, professors
Kee K.E., Richter S., Babic M., in [48], to study the two-phase flow of oil-water in
horizontal and vertical positions, an inclined contour with an internal diameter of
0.1 m (4 inches) was used. As the test liquids used: light paraffin oil (40 © API) and
1% wt. NaCl aqueous solution. To determine the degree of surface moistening and
visualization of the fluxes, two measurement methods were used, respectively: the
conductors installed flush and the high-speed camera. Wetting data were classified
based on four wetting types: stable wetting with water, unstable wetting with
water, unstable wetting with oil, and stable wetting with oil. It was found that the

wetting data obtained on the conductors corresponded to the imaging results of the
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high-speed camera. The results of horizontal movement of the emulsion showed
that the water flows separately and wets the bottom of the pipe at a low speed of
movement of the mixture. In addition, not all of the water was completely captured
by high-speed flow, as it is still possible to detect traces of water, periodically
wetting the surface, causing unstable wetting of the oil. Based on the measurement
of the amount of iron, the corrosion rate was greatest when the emulsion had a high
water content in combination with a high flow rate, which corresponds to wetting
with water.

Depending on the depth, different mining technologies are used. In shallow
water, they usually build fortified “islands™ from which they drill. This is how oil
has long been produced in the Caspian fields in the Baku region. The use of this
method, especially in cold waters, is often associated with the risk of damage to
oil-producing "islands" by floating ice. For example, in 1953, a large ice massif
detached from the coast destroyed about half of oil wells in the Caspian Sea. [49]
The technology is used less often when the necessary area is edged with dams and
water is pumped out of the resulting pit. At a depth of the sea up to 30 meters
earlier, concrete and metal racks were built on which equipment was placed. The
overpass was connected to land or was an artificial island. Subsequently, this
technology has lost relevance.

If the field is located close to land, it makes sense to drill an inclined well
from the shore. One of the most interesting modern developments is remote control
of horizontal drilling. Experts monitor the passage of wells from the shore. The
accuracy of the process is so high that you can get to the desired point from a
distance of several kilometers. In February 2008, Exxon Mobil Corporation set a
world record in drilling such wells as part of the Sakhalin-1 project. The length of
the wellbore here was 11,680 m. Drilling was carried out first in the vertical and
then in the horizontal direction under the seabed in the Chayvo field 8-11
kilometers from the coast. The deeper the water, the more complex the technology
applied. At depths of up to 40 m, stationary platforms are constructed; if the depth
reaches 80 m, floating drilling rigs equipped with supports are used. Up to 150—
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200 m, semi-submersible platforms operate, which are held in place by means of
anchors or a complex dynamic stabilization system. A drilling vessel can drill at
much greater sea depths. Most of the “record holders” were held in the Gulf of
Mexico - more than 15 wells were drilled at a depth exceeding 1.5 km. The
absolute record of deepwater drilling was set in 2004, when the drilling vessel
Discoverer Deel Seas of Transocean and ChevronTexaco began drilling in the Gulf
of Mexico (Alaminos Canyon Block 951) at a sea depth of 3053 m. [49]

Oil and gas production platforms are energy-consuming systems - each of
them consumes up to several hundred millivol, depending on the properties of the
products, the specifics of the export and the useful life. The work of Norwegian
scientists [50] presents technologies that increase the energy efficiency of such
platforms, such as:

1. installation of multiple pressure levels in production headers

2. introduction of multiphase expanders

3. expansion of the integration of energy systems and those. processes

4. restriction of gas recirculation around compressors

5. use of low-temperature gas during the cooling stages

6. replacement or reduction of existing gas turbines

7. use of waste heat

In this paper, it uses data from four platforms located in the North and
Norwegian Seas, differing in raw materials, working conditions and development
strategies. The benefits and practical limitations of each study are based on
thermodynamic, economic, and environmental factors. Received a significant
reduction in energy consumption and CO2 emissions - up to 15-20%. However,
these indicators are very different from one object to another, which indicates that
it is unlikely that any one strategy can be proposed, and thus, a thorough technical
and economic analysis is necessary for each station.

For the production of hydrocarbons in offshore fields there are floating
drilling rigs - special platforms - mainly of three types: gravity-type, semi-

submersible and self-elevating.
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For shallow depths, self-lifting platforms are used, which are floating
pontoons with a derrick in the center, and support columns at the corners. At the
drilling site, the columns sink to the bottom and sink into the ground, and the
platform rises above the water. Such platforms can be huge: with living quarters
for workers and crew, a helipad, their own power station. But they are used at
shallow depths, and the stability depends on what kind of soil on the seabed. These
types include: platforms 1, 2 with a metal rigid base of the through type, flexible
tower 3. (Figure 3).

Semi-submersible platforms are used at great depths. Platforms do not rise
above the water, but float above the drilling site, held by heavy anchors. These
include: platforms 4,5 of type SPAR (the upper structure is supported by a pillar-
like buoy), semi-submersible platform 6. (Figure 27)

Gravity-type drilling platforms are the most stable, as they have a strong
concrete base resting on the seabed. Drilling columns, reservoirs for storing mined
raw materials and pipelines are built into this base, and a derrick is located on top

of the base. Tens and even hundreds of workers can live on such platforms. [51]
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Figure 27 - Types of platforms
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In [52], representatives of Omsk State Technical University considered
environmental risks arising from the operation of fixed offshore and floating
platforms for drilling wells, oil and gas production. The initial event for the
assessment of environmental risk is the realization of technical risk as a result of
harm to the environment. Environmental risk assessment is carried out depending
on the damage to the atmosphere, water resources, soil, flora and fauna. At the
same time, they take into account the requirements of Russian laws and regulatory
documents operating in the field of nature conservation.

Also in [53] Ya. O. Bogdanov An analysis was made of the state of
offshore fixed platforms for oil and gas production at offshore fields It is shown
that during operation, the existing defects of structural elements of offshore
stationary platforms under the influence of loads and impacts can develop to a
critical state and lead to the destruction of the entire platform, with the most
intensive wear processes occur in the zone of periodic wetting. It is possible to
prevent an emergency situation by conducting a comprehensive diagnostic
examination and detecting defects in a timely manner. The article formulates the
requirements for modern methods of non-destructive testing during a
comprehensive diagnostic examination in a marine field, and conducts a detailed
analysis. On the basis of the research conducted by the author, it was established
that the most effective method for conducting a comprehensive diagnostic
examination is a promising method of thermal control.

Today, scientists are actively engaged in the development of offshore oil
and gas fields, since in the world practice the oil and gas resources of the
continental shelf have long been the main sources of increased oil and gas
production. Currently, the share of hydrocarbons produced on the continental shelf
is more than a quarter of world production, and it continues to grow.

Scientists from China [54] present empirical estimates of the level of field
depletion, depletion rate, decline rate and characteristic time intervals for offshore
oil production based on a global database containing data on 603 offshore oil

fields. For various categories of deposits, which are determined by the size,
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location and depth of water, statistical distributions, arithmetic, and weighted
average production parameters are derived. Found a significant trend of small
deposits at higher rates of depletion and decline.

Similarly, OECD countries tend to have higher rates than non-OECD
countries. Dependencies related to water depth are not clearly defined and require
additional study of time related factors. The resulting variances in the estimates of
derived parameters are well described by positively skewed probability
distributions. In addition, according to theory, there is a strong correlation between
depletion and a decrease in depletion rate. According to the study, the net share of
global offshore production from shallower and deeper deposits is increasing. The
continuation of these trends is likely to have implications for the future cumulative
offshore production, in particular, for increasing the overall cumulative decline
rates.

The article [55] shows that the development of hydrocarbon resources of
the Arctic shelf is one of those geopolitical realities that will affect the
development of the world economy and energy in the first half of the XXI century.
However, the prospects for the development of these resources are strongly
dependent on the price situation and the demand for oil. The paper gives a brief
analysis of their development under high world oil prices and under changed
conditions. It was concluded that at low prices, development of the Arctic shelf
almost completely falls out of the system of priorities for the global development

of the oil and gas
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