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IMPOEKT APKTHYECKOM NOJIBOJHOM JOBBIBAIOIIEN
HJIAT®OPMbI «CEBEP»
AHHOTanst

OcBoeHue MeCTOpOXXIEHUN HEPTH, Ta3a WU JIPYTUX MOJIE3HBIX HCKOMAeMBbIX
OTKPBITHIX APKTUUYECKUX 30H CBSA3AHO C IPUMEHEHUEM HETPAJAUIIMOHHBIX TEXHOJIOTHMA
Y HOBBIX TEXHUYECKUX PEIICHUMN.

AKTYaJIbHOCTB. PECYPCHBIN IOTEHIIMAJ apPKTUYECKOM 30HbI Poccuun orpoMeH.
CoKHOCTB Mpoliecca MOUCKa U T00bIYH MOJIE3HBIX HCKOTIAEMBIX B CYPOBBIX YCIIOBHSIX
ApPKTUKH NPUBOJUT K MPUHATHIO CAMBIX HEOKUAAHHBIX PELICHUMN.

IIpeameTrom  wuccienoBaHus  SIBISIETCS  JOOBIBAIOIIUE  IUIAT(HOPMBI,
paboraromue B apktudeckoil 30He Poccuun. Ilesb padoTbl cOCTOUT B pa3paboOTKe
mpoekTa JoObIBaroIeil miIaT@opmbl, KOTOpass (QYHKIHMOHUPYET, HAXOISICh TOJ
MOBEPXHOCTHIO JIEJIOBOTO TMOKPOBAa apKTUUECKOoW 30HBI Poccuu, Oe3omacHoil u
MO3BOJISIONIEH BBIMOIHATH PYHKIIMIO OYpOBOM U MCCIIEIOBATEIbCKON CTAHIIUH.

B pabore wucmonp30BaHbl Takue MeTOAbI M MNPHEMBI Kak: aHalu3
CYILIECTBYIOIIUX OOBEKTOB HE(PTEra3oq00bIYM, TEOPUS MPOECKTUPOBAHUS OOBEKTOB
OKEaHOTEXHUKH U KOHCTPYHPOBaHUS HEDTE00BIBAIOMIUX TIaTHOPM, OOIIIHE pa3Mephl
YCTpOMCTBa M BBIOOP MOAXOJAIICH KOHIIECMIIMU OCYIIECTBICHO JMIUPUYECKUM
METOJIOM U3YUYEHHUSI.

B pesynbrare wuccneqoBaHUI BBISIBIEHBI JOCTOMHCTBA W HEAOCTATKU
UMEIOIIUXCSl OYpPOBBIX B 30HE APKTUKH U TPEIJIONKEH MPOEKT TEXHOJIOTHYECKOTO
YCTPOWCTBA, OOECMEYMBAIOIIETO HKOJIOTHYECKYI0 O€30MacHOCTh TpU OypeHUU W
pa3paboTKe MECTOPOXKICHUN TOJIE3HBIX MCKOMAEeMbIX CeBEpHBIX Mopel. [Lmardgopmy
«CEBEP» nipenyaraetcst pacrojoXuTh MO ToIIeH jbpaa. OHa coBMenaer GyHKINHU
OypOBOIA, IKCIUTyaTaI[MOHHON W UCCIIEI0BATEIHLCKON CTAHITUN.

BouiBoa: paspaborannas wmopenb jgoObiBaromied 1maatdgopmbl  «CEBEP»
SABJISIETCS TEPCIEKTHUBHOM HJIeeW ISl  CO3JaHUsl YHUBEPCAJIbHOW OypOBOH,
AKCIUTyaTUpyeMOM B ycloBUSIX ApKTUKU. JlaHHAs MpoOeKTHass MOJAEIb HE
MIPEAYCMOTPEHA JJIs1 TPOBEAECHUS ONBITOB B PEAIbHBIX YCIOBUSIX APKTHUKH, TIOATOMY

TUTAHUPYETCS pa3padoTKa MACIITAOHOW MOIEIIH, KOTOPasi CMOXKET MMPOUTH UCTIBITAHMSI.
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BBenenue

«Apxkmuka — eadxcHetiuull pe2uoH, Komopbwiii byoem obecneuusams 6yoywee Poccuu.
Bosmooicnocmu P® 6yoym npupacmamo ... Tenepb makas 603MONCHOCMb NOSAGULACH »

B.B. Ilymun

B aBrycrte 2023 rona, noosiBaB B skcieanIuy Ha CeBEpHOM MOJIIOCE B paMKax
npoekTa «Jlegokon 3Hanuii-2023», s MOJIyYUI MHOTO HOBBIX U IOJIE3HBIX 3HAHUU B
obnactu ocBoeHusi Poccuiickoil ApKTHKU. ['OTOBSICH K SKCHEAUIMH, s H3ydal
UCTOPUIO  HUCCIENOBAHMS  apKTUYECKOrO  Iieidbpa PYCCKUMHU  YUEHBIMH U
NyTEUIECTBEHHUKAMH, 0030p COBPEMEHHBIX TEXHOJOTUH, MPEAyCMOTPEHHBIX MAJIs
paboThI B CYpPOBBIX CEBEPHBIX YCIOBHIX, BO3MOXKHOCTH JIEAOKOIBHOTO (uioTa Poccun,
HO OoJIbllIe BCErO MEHS 3aMHTEPECcOBalia TeMa HMCCIEAOBAHUS M JTOOBIYM IMOJIE3HBIX
MCKOIaeMbIX apKTHuecKoii 30HbI Poccuiickoit @enepanuu (POD).

Nneeit ocBoenns Apktuku B Poccnn yBnekanuch emeé ¢ JaBHuX BpeMEH. M. B.
JIOMOHOCOB TpeBHIET UCTOPUYECKUN IyTh Poccuu — IyTh OCBOEHHS HECMETHBIX
oorarctB Pycckoro Cesepa. CeromHs HU AJii KOrO HE CEKpPET, YTO OrPOMHbBIE
MaTE€pUKOBBIE 3amacbl HEPTH, raza U MHOTMX APYIHMX IOJIE3HBIX HCKOMAEMBbIX
uctomatorcs. [lo skcepTHBIM IPOrHO3aM, MPHU CYLIECTBYIOIIUX TeMIax JA00bIYM Ha
Mmatepuke Poccust BeipaboTaeT HedTaHbIe 3anackl 3a 30 JIET, B CBSI3U C YEM OCBOCHHE
ApPKTUYECKOTO TIeNib(pa CTAHOBUTCSI HAMOO0JIEE aKTyaJIbHBIM.

B MupoBoii 3x0HOMUKE BCE IIHUPE UCTIOIB3YIOTCS BO3OOHOBIISIEMbIE HCTOYHUKH
HHEPruM, HO MCKOMAaeMble BUJbI TOIUIMBA MO-TIPEKHEMY OyAyT IOMHUHHUPOBATh Ha
MHUPOBOM SHEPTETHUYECKOM PhIHKE. AKTYaJbHOCTH 00YCIIOBIIEHA TEM, YTO PECYPCHBIN
MOTEHIMAl apKTUYECKOU 30HbI P® orpomeH. 3neck Haxoautced 91 % nmpupoaHoro, a
takke 80 % raza MpOMBINUIEHHBIX KaTEropui, yrieBOAOPOJIHOE ChiphE, 90 % —
anatutoB, 85 % — Hukens, 60 % — meau, 50 % — Boabdpama, okoso 90 % 3amacos
30710Ta U cepedpa, 99 % — anmazoB U MHOTOE Jipyroe. B akBaTopuu Mopel OTKPBITO
MHOKECTBO MECTOPOXKACHUH He(TH U Ta3a M MHOTO eHI€ HEOTKPBITHIX 3aJiexkeit
APKTUYECKOU 30HBI HAILIEH CTPAHBI.

O0beKkTOM Hccne0BaHus SBIsieTCA J0ObIYa HEPTH, ra3a U IPYrux MOJIe3HbIX

HCKOIIACMBIX B YCIIOBHAX aPKTHYCCKOTO menmba.



IIpeamMeTrom  uccienoBaHus  SBISAIOTCS — AOOBbIBaolIMe  IIIATHOPMBI,
paboraroniue B apkTuueckoit 3oue Poccuu.

Heanb padoThbl cOCTOWT B pa3pabOTKe MPOEKTa AOOBIBaromel MmiIaT()opMbI,
KoTopass (GYHKUUOHUPYET, HAXOAACh TIOJI TOBEPXHOCTHIO JIEJOBOIO TMOKpPOBa
aApPKTUYECKOTO TeNb(a, SKOJOTHYECKH O€30MacHOW W TIO3BOJISIIONIEH BBITIONHSATH
(GYHKIIUIO HE TOJIBKO OypOBOIA, HO U UCCIIEIOBATEIBCKOM CTaHIIUU.

JInst AOCTHKEHUS LETU HY>KHO PEIIUTh CIEAYIOIINE 3a1aYHU:

— c0op U aHaiIM3 JaHHBIX 00 OCOOEHHOCTSIX MPUPOJIHBIX YCIOBUMA U COCTaBE
pecypcHoit 0a3bl APKTHKHY;

— W3y4YEHUE U aHAJIN3 TAHHBIX O MOPCKUX U MIETH(OBBIX MECTOPOXKIACHUSAX JJIS
MOpEN HE 3aMEP3AI0IINX, A TAKKE HAXOASIINXCS O TOIIIEH JIbJa,;

— aHanu3 (QyHKIMOHUpYIOUUX OypoBbIX Poccuiickoit ApKTHKH, BBISBICHUE
WX JIOCTOMHCTB U HEJOCTATKOB;

— YCTaHOBJICHHME Haubojee MOAXOMASIIeH KOHCTPYKIIMM U BBIOOp MecTa
MJIAHUPYEMOM YCTaHOBKH TIAT(OPMBI;

— BBIOOp TabAPUTHBIX pa3MEpPOB U OCOOEHHOCTEH PACIIONOKEHUSI BHYTPEHHUX
MOMEIICHHUH TIaT(HOPMBI.

[Tocne wu3ydeHUsT COOTBETCTBYIOIIECH JIUTEPATYyphl 1O TEeME€ U psla
KOHCYJIbTALIMM C BeIyIIMMHU crernuanucraMmu PocaTtoma, a takke ¢ kanutaHoM /J[.B.
JIoOycoBBIM M YJIeHaMH KOMaHIbI aTOMHOTO Jiegokojia «50 net [Tobenp», BEIABUHYTA
TUIOTE3A. €CJIU C/eJIaTh BEPHBIC PACUEThl KOHCTPYKIIUU U MPOU3BECTH MPABUIHHBIN
BBIOOP MaTEPHAJIOB CTAHIIMH, YIUTHIBAasI HAXOXKACHUE €€ B TEUYCHUE JOJTOr0 BPEMECHH
MO0 JIbJIAMHU CEBEPHBIX MOpEH, TO MOXKHO JIOMYCTUTb, UYTO MPEJIOKCHHBIM MPOCKT
J0OBIBaroIIeH MIaT@OPMBbI CTaHET OTIPABHOM TOUYKOW ISl OyIyIIUX TOOBIBAIOIIMX
ctaHuuii Poccuiickoil ApKTUKH.

Jlns perieHus 3aa4d MCIOJIb30BaHbI CICAYIONIME METO/AbI MCCIeI0BAHUS. B
BUJTy OTCYTCTBHUS PEATM30BaHHBIX PEIICHUI U TPOPAOOTAHHBIX MPOEKTOB TOIBOHOM
apKTUYECKOM TOOBIBAIOIIEH CTAHILIMHU, B UCCIEIOBAHUN UCIIONB3YETCS TEOPETUUECKUI
METO/I, OCHOBAaHHbIM Ha  aHaJIM3€ CYIIECTBYIOIIMX  MOPCKUX  OOBEKTOB

He(Terazoqo0bun, TEOpUs MPOCKTUPOBAHUS OOBEKTOB OKCAHOTCXHUKH U
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KOHCTpYyHUpoBaHus HedTenoObiBatomux miardopm. [Ipu 3Tom rabaputHeie pa3mMepsl U
BBIOOP MOJXOAIIEH KOHIEHIIUNA OCYIIECTBICHO SMITMPUYECKUM METOJIOM H3yUEHHUS.

Teopernueckasi 3HAYUMOCTb PaOOTHI 3aKIIOYACTCS B TOM, UTO MPEAJIOKEHO
pelieHrue TIaBHOM  TpoOieMbl  apKTUYECKHX  JOObIBAlOIIMX  Iulatopm  —
B3aMMOJICHCTBHE CO JbAaMH U paboTa B CYpOBBIX YCIOBHUSX APKTUKU. Pe3ynbraTs
MOTYT OBITh HCIIOJB30BaHBl B KAuyeCTBE IEPCIEKTUBHOW HIEU MPOCKTUPOBAHUS
TEXHUYECKOTO CPE/ICTBA JIJIsI OCBOEHUS apKTUUECKOW 30HbI Poccuu, pacnooskeHHOro
B 30He apeldyromero apga CeBepHoro JlemoButoro okeana. lcmonbs3oBaHue
10JI00HOM CTaHLIMK MOKET UMETh SKOHOMHMUYECKYIO BBITOAY JUIsl TOCYJapCTBA U CTATh
CPEICTBOM TEXHOJIOTMYECKOro pocrta crTpaHsl. OCHOBHas uAes IpoOeKTa —
MECTOMNOJIOKEHHE TOObIBAIOMIEH MIaT(GOpMbl — IMOJA TOJILEH JIbJAa — IMPEIIOKEHO
BIIEPBBIE U HE UMEET aHAJIOTOB COBPEMEHHOCTH.

Pabota coctrout u3 Tpéx yacrei. [lepBas nocpsiieHa OCBOCHHIO APKTHUKH, Ha
KAKOW CTaJuM Pa3BUTHUS TEXHHUUYECKOTO MPOrpecca Mbl HAXOAUMCS, a TAKXKE aHaJIU3
JEUCTBYIONIMX JOOBIBAIOIIUNX apKTUYECKUX TuiaTgopM. BTopas riaBa pacckasbiBaeT
00 OCHOBHOHM wujee mpoekTa, o0 yCTpoWcTBe AoObIBarolel miaaTOpMBbl, a TaKXKe
COJEPKUT HE0OXoIuMble pacuéThl. B TpeTbeil rmaBe copepxaTcs JaHHbIE O CUCTEME

oOecrieueHus 0€30IMaCHOCTH.



I'TABA 1. OCBOEHME APKTUKHA

1.1. Crparerndyeckue nepcrneKTUBbl 0CBOCHHUS apKTH4YecKOi 30HbI Poccun
Ha Oeckpaiinue mpocTopbl JEASHON MYyCTHIHU APKTHUKH NPETEHAYIOT Cpazy
HecKkoJbko cTtpad: Poccus, Kanana, Hopserus, lanus, CIIA, Mcnanaus, [IBenusa u
Ounnsiaaus. Benyuiyto posb B 0utse 3a Ceep urpatot Poccus, CILA, Kanana, /lanus
u Hopserus (puc. 1.1). B magane XXI Beka Ha HEKOTOpBIC PAHOHBI POCCHICKOTO
CEeKTOpa APKTHKHU CTaJId MPETEHI0BATh JIPYTUE€ CTPaHbl, BHUMAHUE KOTOPBIX OBLIO
oOpallieHo K 00rarcTBy PHEpropecypcamu U moje3HbiMu uckonaeMbiMu. Crycts 20
jeT Poccusi BHOBb BO3BpaTUiiach B APKTHUKY, OJHAKO MHGPACTPYKTypa peruoHa Obuia

B yIIaJIKe.
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ApkTuka 60oraTta 3Hepropecypcamu u 1mojae3HbIMu uckonaeMbiMu. K npumepy,
oOurue 3anacel HeTH B ApKTHKE olleHuBatoTcs ['eonornueckoit cinysx60it CILIA B 90
MIpI. Oappereid, mpu 3ToM Poccuu npruHaiexar aBa U3 TpEX caMbIX NEPCIEKTUBHBIX
apkThueckux menbda — menbd Kapckoro mops (oburue 3amacel 90 mupa. 6apperneid,
pa3Benano — 18 mupa. 6appeneit) u mensde1 bapernesa u [1ledopckoro mopeii (o01He
3arachl — 55 mupa. 6appenei, paspenano 30 mup. 6apperneii).

Ceronnst Ha apktudeckoMm menabpe Poccum pasBemano Oosee aBaalaTH
KPYITHBIX HE(PTEra3oBbIX MECTOPOXKICHUN, B MOJOBUHE U3 KOTOPBIX MOATBEPHKICHO
HaJIMyue MPOTHO3UPYEMOTr0 KOJIMYECTBA 3aI1acoB YTIIEBOJIOPOIOB. ApKTUYECKasl 30Ha
Poccuu Takxe 6orara 30J10TOM, MeIbIO, HUKETIEM, BOJIbPPAMOM, YPAHOM H aIMa3aMH.

Curyanust yclaOXKHSAETCA TEM, UYTO apKTUYECKUE YCJIOBHS XapaKTepU3YIOTCS
¢uznueckumu npobnemamu. K 0coOEHHOCTSM, MNPEnsATCTBYIOLIUM OOECIIEUYECHUIO
HHEPreTUYECKON 0€30MaCHOCTH, MOKHO OTHECTH CIIETYIONIEE:

—  TSDKENblE W  JUIMTEIbHbIE  KJIMMATUYECKUE yCIOBUSL  (CpeaHue
TeMIIepaTypbl XO0JI0AHOTO nepuoaa coctapisawoT: -2°C — -25°C Ha rore u 10 -60°C Ha
ceBepe);

—  OrpaHUYEHHBIN AMANa30H UCIOJIb3yEMbIX BUIOB SHEPrOPECYPCOB;

—  CJIOXHOCTb CTPOMTENIbCTBA KAITUTAIbHBIX CTPOCHUN;

—  HeoOXOJMMOCTb MCIOJIb30BaHUSI TEXHUYECKHUX CPEJCTB, U3TOTOBJIEHHBIX
CIEIHUAIIBHO JJIS1 yCIOBUN APKTHKHU.

Poccuiickas apkTudeckass 30Ha oOjagaeT OOJBIIMMM TEPCIEKTUBAMU
pa3BUTHS JOOBIUM TIOJIE3HBIX HCKOIMAEMBIX B TaKUX MeECTaX, Kak HampuMmep,
IIPAKTUYECKA HEOCBOCHHAsI TEPPUTOPHUS CEBEPHBIX yiIycOoB SIKyTuu, Ha TalmMsbipe U B
Kapenuu. Ha UykoTke u B ApXaHreabCKoi 00J1acTy mpenoiaraeTcs HeOOIbIIION poCT
JTOOBIYH.

[IpoBeast aHanM3 JaHHBIX 1O PA3BUTHIO SHEPTETUKU B apKTHUYECKOM 30HE OBLI
COCTAaBJICH CBOJIHBIN MEPEeUEHb CUIILHBIX U CIA0BIX CTOPOH. DTH JAHHBIC IOKA3bIBAIOT
aKTyaJlbHOCTh pa3pabOTKu B apKkTUuyeckoi 30He Poccuu. PesynbTaThl vcciienoBaHus
npuBeAeHbl B Tabiuie 1 B Buie SWOt-aHanu3a C BBIABICHMEM CHJIBHBIX U CIaObIX

CTOPOH ¥ BO3MOXHOCTEM.



Tabnuua 1. — Ananu3 ¢pakTopoB, BIUSIONIMX Ha PA3BUTHE SHEPTETUKHU B

Pocculickoit ApKTHKe

CujibHbIE CTOPOHBI Bo3moxkHocTH

bonpmme 3amnachl MTOJIE3HBIX

Poct craryca Poccum kak MupoBoun
MCKOTIa€MBbIX u OMOJIOTMYECKUX

JICPKABBI
pecypcoB

PazButue MIPOMBIIIJIEHHOTO
OTKpbITHIN BBIXOJI K MUPOBOMY OKeaHy

pBIOOJIOBCTBA
Hannuue Pa3BUTHIX noptoBbiX | Poct »oskcmopra raza u  HedpTH B
MOIIHOCTEMN pa3Iu4HbIE CTPAHbl MUPa
Campiit O0JIbIIION aToMHbIN | Mcriosib3oBanne (CeBEpHOTO MOPCKOTO
JIEIOKOIBHBIN (DJIOT B MUpPE yTH JJ1s1 TPAHCHOPTUPOBKH TPY30B
OneiT  cTpouTenbcTBa — TexHUYeckux | [lepepacnpenenenue rpy3onoTOKOB U3

COOPYKEHUU B YCIOBUSIX APKTUKH

€BPOIIENCKUI ITIOPTOB

Ci1a0ble CTOPOHBI Yrpossl
OtcyTrcTBHE JOITOCPOYHOU
HeynoBnerBoputenbHOe pa3BUTHE
. _ | TOCy TapCTBEHHOM IIpOrpaMMBbl
TPaHCIIOPTHOM " IOPTOBOM
CTUMYJIUPOBaHUsL Ppa3pabOTOK TEOPHUH
MH(DpPaCTPYKTYpHI

pelieHnus n300peTaTeNIbCKUX 3a/1a4

Tsx€nple KIMMaTHUECKHUE YyCJIOBUA TJIA
CTPOUTCIILCTBA )51 OKCILTyaTalun

OOBIBAIOIIMX CTAHIIAI

Bricokue pacxoabl HA CTPOUTCIILCTBO U

OKCILTyaTaluro

Cankiuu, HajdoXXeHHbIe Ha Poccuio u
OTCYTCTBUE COTPYIHUYECTBA C

3apyO0eKHBIMU CTpAaHAMU

OrpaHu4eHHbI JOCTYH K CTaHIHH,

3aBUCHUMOCTH oT JE€AO0KOJIBHOI'O

obecnieueHus IIpH IIPOBOJAKE CYI0B

OtcytrcTBue  He(dTerasompoBojOB B

pervone

Crnalwrit HUHTEpeC KPYITHBIX

TOCKOPIIOpallMid K TEME OCBOCHMUSA
MECTOPOXKIACHUN apKTUUECKOTO Iebda,
KOMIIAHUSM BBITOJHEE BBIKAYUBATH U3

CTapbIX CKBAXKHUH




CrnenoBaTesnbHO, HECMOTPS Ha HAJUYKE CJIA0BIX CTOPOH, APKTUYECKUN PErHOH
o0nafaeT 1eNbIM PAIOM SKOHOMUYECKUX U MPUPOJHBIX YCIOBUMU, MPU KOTOPHIX OH
ABJISICTCS UICTOYHUKOM JIJI1 aKTHBHOT'O Pa3BUTHS SKOHOMUKH Poccuu.

Pa3BuTHE 3HEPreTUKHN B pOCCUNCKON APKTUKE — aKTyaJlbHasi TOCY1apCTBEHHAS
3a7a4a M OJHO M3 BAXKHEWIIMX HANPABICHUNM COBPEMEHHOM TOCYyAapCTBEHHOU
MTOJIUTHKMU.

Takum o00pa3zom, B ApPKTHYECKOM peruoHe Poccuu CKpBIT OrpOMHBIN
HHEPreTUYECKUM MOTEHIMAN, U 3aKJIF0YAETCsl OH HE TOJIBKO B OOJIBIIMX 3aracax yris,
HepTH W Ta3a, HO M B BO3MOXXHOCTH JI0OBIBATH JHEPrUI0 HHHOBAIIMOHHBIMU
cnocobamu. B Hacrosiiee Bpemsi MOTeHIMall ApKThueckoro pervoHa Poccuu He
PaCKpBIBAETCA  MOJIHOCTBIO  HM3-32  CYPOBBIX  KIMMATUYECKUX  YCIOBUH W
HEJI0OCTaTOYHOro pa3BuTUs TexHuku. Ho ectb Hamexna, uro B OyayiieM ApKTUKa
CTaHET OJIHUM M3 OCHOBHBIX MPOU3BOIUTENEHN dHEprun B Poccum.

B pamkax mnporpammsl «BocnpOW3BOACTBO M HMCHOJB30BAHHUE TMPUPOJIHBIX
pecypcoB» ObUIM OpraHW30BaHbI MEXIyHapOJHbIC dKcrenuuuu Ha HoBocuOupckue
octpoBa B 2011, 2013 u B 2015 romax. B xome 3Tux sKcneauuid, COBMECTHO C
Poccuiickoii ~ AkageMuell  HayK, BIEpBbIE  BBIIIOJIHEHbl  AJI€OMAarHUTHBIE
uccienoanus. Jlokaszano, yro apxunenar [le-JIoHra He sIBIsieTCS CaMOCTOSITETbHOU
CTPYKTYpOMH, a BMECTE C apxumneaaroMm AHXY oOpa3yeT eIuHbIH KOHTUHEHTAIbHBIN
OJIOK, KOTOPBIM MOXHO TPOCIEAUTh U B TIyOOKOBOJAHOW akBaTopuu. B umtore 3a
TEKTOHMYECKYIO KapTy apKTUUECKOW TEPPUTOPHM OTBEYAET POCCHIICKasi CTOpoHA. B
ATy KapTy BKJIFOYCHBI IIEPCIIEKTUBBI HE(PTETa30HOCHOCTH OCAI0YHBIX TOJII B APKTHKE
Y KapThl OIIEHKH HEpa3BeAaHHBIX 3arlacoB He(TU U Ta3a.

Yuensie n3 HaydHO-MCCIEIOBATENHLCKOTO MHCTUTYTa aKBapuyma 3ajiiBa
Momntepeii (Kamudopuus, CHIA) npockanupoBanu aHo menbha mops bodopra,
ombiBatoriero Kanany u Assicky (puc. 1.2). Pabora nokasana, kak TasHUE BEYHOM
Mep3JIOTHI 1o, BoJoil y Oepera CeBepHoro JlemoBUTOro okeaHa BO3ACHCTBYET Ha
MOPCKO€E JHO.

Cokpaienue JbJ0B APKTHUKHA OOBSICHAETCS MOBBIIICHUEM CPEIHET010BON

TECMIICPATYPbI N3-3d USMCHCHUSA KJIIMMATa B PC3YJIbTATC JCATCIIBHOCTH YCJIOBCKA.
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Puc. 1.2 [loovém asmonomno2o no08o0H020 annapama nocie Kapmuposanusl

mopckozo oHa Ceseproeo Jledogumoeo okeana.

OO0 apKTHYECKOM PErMOHE HEMHOTO JIOJTOCPOYHBIX JAHHBIX O TEeMIEpaType
MOPCKOTO JTHA, HO HU(PBI HE MOKA3bIBAIOT TEHACHIIMU K MOTeruieHuio. V3menenus
penbeda MOPCKOTO JIHA BBI3BAHBI TEIJIOM, IEPEHOCUMBIM MEIJICHHO JIBHXKYIIIUMUCS
noa3eMHbIMU BojaMu. Ha puc. 1.3. npeacraBneHa rucrorpaMMa aHanusa peibeda aHa
ApPKTHKH, TJ€ BUAHO, YTO TIEPEMaabl BBICOT JOCTUTAIOT Oojee 80 M, HO B OCHOBHOM
npeobnagaroT paBHuUHBL. Camble TinyOokwe Mops Ha JlampHem Bocrtoke (Mope
JlanTeBbix u Boctouno-Cubupckoe mope), a Takke HaOMIOJaeTCsl CYIICCTBEHHBIH

neperna;ji ryOuHbI BO BCel APKTUKHU.

90 84

80

70 64

22

e
11 3 s
10 < # 5 Sy S
- - -
3anagHan ApKTuKa Boctounas ApkTuka Aanvuui Bocrok

W0-20 m. 20-40 m. 40-60 M. W60-80m. M Gonbwe 80 m.

Puc. 1.3 I'ucmoepamma ananuza peavegha ona noo08ooHoU yacmu mopell

Apxmuxu

-11 -



Hy}KHO OTMCTUTDB, 4YTO JOCTYII K MCCTOPOKIACHUAM HEOJUHAKOB, €CCTh MCCTA C

JIETKOU HOCATaCMOCTBIO, HO €CTh U TPYAHOJOCTYIIHBIC MCCTA, I'’IC MOPCKasd U JICA0BaA

00CTaHOBKA

3aTPYAHSIOT

nporiecc

OOBIYN.

YT100bI

HUMCTb

ITIOJTHOLICHHOC

npeaACTaBJICHUC O HCHOBOﬁ O6CT&HOBK€, O6paTI/IMC5I K aHaJIM3y TOJIIIHWHBI JIbAA.

JlaHHBIE O COCTOSTHUM JIEAOBOTO OKPOBa APKTHKH MPECTABICHBI B Taduue 2.

Tabnuna 2. — Ananu3 TonmuHbl 1baa Apktuku u [lansaero Boctoka

Ycpena€nHas JJIUTENbHOCTD JUIA
POBHOTO JIEIOBOT'O TOJISI Pa3JIMYHOU

TOJIIINHBI, HCACIIb

Cpenusis VY cii0BHas TOJILIMHA
MakKCH- POBHOTI'O JICAOBOIO ITOJIA
Hamrme | o g (6e3 yuéra yBeluueHus
AxBatopns MHOTOJIET- S— OTtkpeITas TONIIMHBL JTbIA [IPU
HI:IX JI5108/ POBHOTO Boa HHH TOPOIICHHH)
anicoepron CIUIOYEH-
HEAOBOTO et mpaa | = = = = o
TOJISI, M 0%l & S| - | = 5
menee 10% S| e v | = L;
O O I O
o o () o =
] ] 2 ] <
= | = = | =
baperieso Her 0,9 13 104|101 5
Mmope (FO)
bapenieso Ectb, wacto | 1,5 13 4 |6 | 10| 9 |10
Mope (CB)
Kapckoe mope
(103) Her / penko 1,2 9 10 | 6 6 6 15
Kapckoe mope
(CB) EcTh, yacto 1,8 3 6 5 3 2 | 33
Mope EcTh 2,0 10 316|752
JlanTeBbIx
BocrouHno-
Cubupckoe Ectb 2,3 9 4 5 6 8 20
MOpe
Hyrotckoe Peo 1.8 12 3|15 |6 |8 |18
Mope
bepurroso Her 1.2 30 3|5 |12 20
Mope
Oxorckoe Her 1,2 26 416 |14] 2|0
Mope
Amoricioe Her 0,4 40 8 | 4|0 0]o0
mope (C)
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Mo>xHO crenaTth BbIBOJ, YTO 3anagHbie Mops CeBepHoro JlegoBuToro okeana
0onee TéIbIe U3-3a 6n30cTH ["0b(hCcTprMa U UMEIOT HEOOIBIINE TITyOUHBI, TOATOMY
OHM HauboJiee AOCTYIHBI 71 100bIYH. HarmpoTus e, BOCTOUHbIE MOPS IPAKTHUECKU
KPYTJIbIM TO HAXOJATCS B JIEJOBOM «ILIEHY».

B nocnegnue aecstuneTuss HaOMIOAAETCS AKTUBHOE TasHUE apPKTUYECKUX
JBJ0OB, UTO OTPAKEHO HA a’3pOKOocMHUUYeCcKuX cHUMKaAxX 3a 1984 u 2019 rr. Ha Puc. 1.4

XOpouIio BUJHO, KaK COKpamacTCAa ap€ajl apKTUICCKUX JIbAOB.

CeHTabpb CeHTab6pL

Puc. 1.4 Coxpawenue 16006 Apkmuxu
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1.2. AmnHaau3 aeidicTByomux aoopiBaomux miargopm Poccun

Mopckue HedTerazogoosBatonme IMmiarGopMbl B YCIOBUSX APKTHKHU
MOJIBEPTaIOTCSI BO3JCHCTBUIO JIEZOBBIX OOpa30BaHUIl MOBBIIICHHOW MPOYHOCTH U
TOJILIMHBI, & TAaK)K€ BIMSHUIO MHTEHCUBHOTO BeTpa U BojHeHUs. HebnaronpusTHeIM
¢dakTopoM, BIMSIONIMM HAa MPOYHOCTh M HAAEKHOCTh KOHCTPYKIMHM TIuiaTdopm,
SBIIACTCSA M HU3Kasi TEMIIepaTypa BO3/1yXa, CIIOCOOCTBYIOIIAst 00pa30BaHUIO XPYIKUX
pa3pyLICHUN CTAIbHBIX KOHCTPYKIIMM.

Bei6op apXWUTEKTypHOTO ¥ KOHCTPYKTHBHOTO O(OpPMIIEHHS MOPCKOTO
He(TEra3oBOro COOPYKEHUsI MPEAOIPENEIAETCS, PEKIE BCETO, TOJLUIMHOMN JIEJOBOTO
NOKpoBa M IiIyOMHONW Mops. Becbma BakHOM sBisieTcs mpoOieMa CO31aHus
JeNOCTOMKNX TuIaBydnx OypoBbix ycraHoBok (JIIIBY). Ilpuctymas x mpoekTty
MOpCKOHM JoObIBatomiei miaT(opMbl, MOJE3HO PACCMOTPETh MMEIOIIMECS TUIIOBBIE
NPOEKTHBIE perieHus. M3BeCTHO JOCTATOYHO MHOIO TEXHUYECKHX PEIICHHM TaKux
COOPY’KEHHI, 00JIaJaI0IUX ONPEACIICHHBIMU IPEUMYILIECTBAMH U HETOCTATKAMHU.

PaccMoTpuM HEKOTOpbIE M3 HM3BECTHBIX Pa3pabOTOK IMOABOJHBIX OYPOBBIX
YCTaHOBOK, MPUCTIOCOOJIEHHBIX K padoTe MPU HU3KUX TeMIepaTypax.

Bce MHOroo0pasue Mopckux OypOBBIX YCTAaHOBOK YETKO Pa3/eiisieTCs] Ha JIBe
rpymisl (puc. 1.6): cucTeMbl, 3aKpEeIICHHbIE HAa THE MOPS — CTAallMOHAPHbIE, a TAKKE
HIBapTyE€Mble W MPHUBA3aHHBIC IUIABYYHUE CHUCTEMbl — MOOWJbHBIE. Takxke OHH
paznuuyaroTcs Ha MIAaTGOpPMBI, TpEAHA3HAUYEHHBIE IS MEJIKOBOAbS U JUIA

rIyOOKOBOIHOM 100BIun. Pa3zdepémM ocHOBHBIC TUTIBI OypOBEIX (pHC. 1.5.).

<b

=

CrauuoHapHas

nnarcopma c
CrauvoHapHas Mnatdopma ¢ Munu-nnargopma Mnatdopma MonynorpyxHbie MnaBy4an cucrema
5 MeTannm4yeckum hop dbop dop yaoIby Y

nnardopma_ .. HaTSKHLIMUM  C HaTs)KHbIMM ~ Tuna SPAR  HedTsiHble GYypoBble  XPaHEHWs U pasrpy3ku
HECTKUM OCHOBAaHMEM ooy onopamm

I
I
|
1
|
1
|
|
1
|
I
|
1
1
1
|
I
|
|
!
|
I
|

CKBO3HOro tuna

Puc. 1.5. Tuner negpmsnwix nramegpopm
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Mopckue GypoBbie YCTAHOBKHY /IS OypeHHUsI MOMCKOBO-Pa3Bel0YHbIX

CKBaKMH
|
v v
| ]
v v v v v
W Konrakr ¢ = Bemonnstoniye TennepHbIe
I'PYHTOM B Oypenue B YCTaHOBKHU
Ipo1ecce IJIaBy4eM
MOJI0KEHUH
l prHToi l v
v [MorpysxHbIe [TosynorpyxHble
l HaMBIBﬁ JiaBy4yue OypoBbIe IIBY
i yctaHoBku (I1BY) '
M . bypossie cyna
«bomoTHBIE» MY b
Oapxu l
v
. Ha HatsHyTBIX
CaMonoapEéMHBIE e
1Y

Puc. 1.6. Cxema munog mopckux 6ypo8vix yCmaHo80K
Crauunonapnbie miaatGopmbl

OHu cocToAT W3 OMOpHOro Onoka W manyd. biok mpencraBiseT coOoit
BBICOKYIO BEPTUKAIBHYIO CEKIIMI0O W3 CTAIBHBIX TPYO, 3aKpEIVICHHBIX Ha JHO C
MTOMOIIIBIO CBai — epMy. B cocTaB BEpXHHX CTPOSHHI BXOIAT KaK JKHUIIbIE ITOMEIIICHUS
JUIs. KOMaHbl, Tak U OypoBoe obopyaoBaHue. CranuoHapHble MIaTGOPMbI MOXKHO
pa3ienuTh Ha:

1. beronnsie mIaTGopmMbl - C OETOHHBIM OCHOBaHHEM. HeEOOBIKHOBEHHO
IJIOTHBIC TUIACTHI TJIMHBI HA OOJIBIIEM YacTM MOPCKOTO JIHAa TO3BOJISIOT TaKUM
KOHCTPYKITUSIM Ha MECTO M OCTaBaThCs OJaroapsi COOCTBEHHOMY BECY.

2. CtanpHble 1aTGOpMBI — KJaccuueckas cTalmoHapHas ruiatdopma,
UCIIOJIb3yeMasi HauboJiee 4acTo, KOTopasi COCTOUT H3:

— KapKac — CTaJIbHasi KOHCTPYKIUS, MOJHUMAIOIIASACS OT MOPCKOTO JHA BBEpX,

BbIIIC YPOBHA BOAbI;

-15 -



— manxyba — pacroyiokeHa CBepXy Kapkaca IuaTopmbl, Ha HEH pa3MelIeHO
obopynoBaHue 11t OypeHus U 100bIUH;

— CBauM — CTallbHble UWIMHAPHI, Onarojapst KOTOPHIM IUIaT@opMa CTOUT Ha
MOPCKOM JIHE;

— KOJIOHHBI (BEpTUKAJIbHBIE CEKI[MH) — CTAJbHBIE TPYObI, C TOMOIIBIO KOTOPBIX
OCYUIECTBJISICTCSl OypeHUe U 3aKaHYMBAHUE CKBAXKHH, a TakXKe J00bYa HePTH U
rasa.

3. 'nbkue mnatdopMbl — KaK U CTaJIbHBIE, COCTOAT U3 TPYOHBIX 3JIEMEHTOB U
3aKpeIyIeHbl Ha MOPCKOM JHE C TIOMOINBIO CBai, MOAAEP)KUBAIOIINX Maly0y.
[Ipenmonaraercs, 4ro TuOkue IaTGOPMBI MOTYT BBIAEPXKAaTh OOJIBIITNE OTKIOHEHUS
OT BEPTHUKAJIH, 4YeM 00Jiee MaCCUBHbIE CTALIMOHAPHBIE MJIAT(POPMBI.

HckyccTBEHHBIE OCTPOBA PA3ENSIOT Ha JBE TPYIIbI: TPYHTOBBIC U JIEJIOBBIC.

1. I'pyHTOBBIE — NPUMEHSUIUCH [UIsI Pa3pabOTKU TNPUOPEKHBIX MOPCKUX
MECTOpPOXKAeHUM, A0 Tiayounsl 32 M. Oco00 MIUPOKO pacnpoCTpaHEHbl Ha
apktudeckoM 1enbde Kanaas u CIIA.

2. JlenoBbie — MakcuManbHas riyouna mops a0 120 m. OOpa3zyrot 6maronaps
YBEIMUEHUIO JIEIOBOTO CIIOS 0 TOM CTETEHH, ITOKa OH HE CMOXKET yJIEepP)KUBATh BEC
HeoOxoaumoro obopynoBanus. [lo crenenn yTommeHus, apo OCTPOBA CTAHOBHUTCS
BCE TsDKEJIEH U B UTOTE CaJAUTCSA Ha TPYHTOBOE JTHO.

MoOuibHbIe (IU1aBy4YHe) CUCTEMbI

[IpouieHTHOE CoONEp)KaHHWE UCIHOJIB3YEMBIX B JAaHHBIX MOMEHT IIJIaBy4YUX
YCTaHOBOK, OT OOIIET0 KOJINYECTBA:

— caMoroabemMusie — 53 %;
— nonynorpyxHsie — 20 %);
— Oyposslie cyaa — 9 %;

— ©OosoTHbIE Oapxu — 8 %0;
— TeHaepHbie — 5 %);

— Oyposblie Oapxu — 4 %);

— mnorpyxHsie — okoso 1 %.
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310 cyna 1100 miIaTGopMbl ¢ HATSKHBIM KPETJIEHUEM, JTU00 MOIYOTPY>KHbIE
OCHOBAaHMsI, HA KOTOPBIX YCTaHOBJIEHO AO0OBIYHOE 000pynoBanue. OHU yIepKUBAIOTCS
Ha MECTE C MOMOIIBIO MPOBOJIOYHBIX WM CHHTETHYECKHX KaHATOB. Tak Kak OHH
JIOBOJIBHO MHTEHCUBHO JIBUTAIOTCS KaK B TOPU30HTAJIBHOM, TaK M B BEPTUKAJIHLHOU
IUIOCKOCTH, TO HE JOMYCKalOT YCTAaHOBKY HaJBOAHOTO OOOpYyAOBaHUs, HU OypeHHeE.
3HaunuTeNbHAS TOJBIKHOCTHh B IITOPMSIIMX MOPSX M OYpHBIX TEUCHUSX TpeOyeT
CHEeIUaIbHOTO 000pY/I0OBaHUS M TPYOONPOBOJOB, KOTOPbIE CHOCOOCTBOBAIM OBl
JIOCTaBKE ra3a WM HEPTH OT YCThsl CKBOKHMHBI Ha JIHE HaBEpX, Ha MmiaTdopmy, Tae
PacrnosokeHo JOOBIUHOE 000PYJOBaHHE.

[ToMuMO TOTO, YTO OHU YACP>KUBAIOTCS IKOPHBIM KPEIJICHUEM, UCTIOIb3YIOTCS
TUHAMUAYECKHE CUCTEeMbI crabmiam3anud. OHU 00eCreYnBalOT HYXHYIO TOYHOCTH
MO3UIIMOHUPOBAHUS JIJIS TUIABYYUX OYPOBBIX YCTAHOBOK, Ha ITyOuHax Oosbiie 200 M.
Onu paborator auOO ¢ JaTYMKaMH, YCTaHOBJICHHBIMH Ha cynHe, Jmbo ¢ Global
Positioning System (GPS) u onpenensroT KOOPAHHATHI MPOJIO0JIBHOTO U ITOIEPEYHOTO
MEepeMEeNIeHNs, a TaKKe YTroJl MOBOPOTa OTHOCUTENBHO 3aJaHHBIX HETOJBUKHBIX
KOOpPJIMHAT. DTHU CUCTEMbI aBTOMAaTU3UPOBAHBI M B OINPEICICHHBII MOMEHT BPEMCHH
MOJIy4YarOT JaHHbIE Yepe3 OOpaTHYIO CBSI3b OT BHENIHUX JaTYMKOB, a YXKE 3aTeM
00ecrneunBarOT MepeMeIIeHre CyIHa.

Kpome Ttoro, peanuu (usnueckux 3aKOHOB, OrpaHUYEHHAs MPOYHOCTh M
rHOKOCTh MaTEPHANIOB JIETAIOT TIyOHMHY pemariuM (GakTOpoM B BHIOOPE CHUCTEMBI
pa3pabOTKH.

CrauuonapHas mwiatopMa CKBO3HOH KOHCTPYKIMHM HAa CBAalHOM
OCHOBaHUM. Y TITyOOKOBOJHBIX MIAT(HOPM HA MOHOOJIOKE CBa M IPOCTPAHCTBEHHAS
dbepma paboTarOT coBMeCTHO. IIpuHUMAIOTCS Mephl MO KECTKOMY COCIUHEHUIO
OTIOpPHOTO 0JI0Ka CO CBasiMU (IIEMEHTAIUsI MEXXTPYOHOTO MTPOCTPAHCTBA, COCTUHEHNE
CBapKOH), W B pe3yJbTaTe HArpy3Kd OT BEPXHEr0 CTPOCHHS BOCIPUHUMAIOTCS H
CBasiMH, U OIIOPHBIM OJIOKOM.

IInardopma ¢ HATAKHBIMH ONOPAMM — 3TO IJIaTdopma, CIOCOOHas K
BEepTUKAIbHOMY 1IBapToBy. I[lnaBywass miuardopma ¢ HM30OBITOYHON IUIABYYECTHIO

mMBapTyCTCA BEPTUKAIBHO C IMTOMOIIBIO HATAHYTBIX IIBAPTOBLIX TPOCOB, HA3BIBACMBIX
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cyxoxkmusimu  (win  ganamu). KoHCTpykuusi orpaHuyeHa IO BEpPTUKAIH, 4YTO
UCKJIIOYAeT BEPTUKAIbHbBIE IBM)KEHUS (KPEH) U BPALLATEJIbHBIE (TAHTAXK U KPEH).

SPAR-nargopmbl. [TnaTdopmbl c IIOABOIHBIM OCHOBAHHEM
WIMHAPUYECKOTO THUIIA OTHOCSTCS. K CaMbIM KPYIHBIM O(PIIOPHBIM yCTaHOBKaMm, a
TAaK)K€ K CaMbIM COBPEMEHHBIM TEXHOJOTMYECKHMM PEHICHUSM JUIsl TITyOOKOBOJHOM
N0O0BIYM. DT OTPOMHBIE COOPY>KEHHSI COCTOSIT U3 OOJIBIIOr0 UIMHAPA UM ILITAHTH,
HOJIEPKUBAIOLIEH TUIMHYHYIO BEPXHIOI HAJCTpoiKy OypoBoil. LlunmHapuueckoe
OCHOBAHME HE MPOCTUPAETCS JI0 JTHA, & YKPEIUIEHO Ha IUIaBy C MOMOIIbIO Kabeien u
TPOCOB, BBINOJIHAET 3aJauy CTa0MIN3alUU TIaTHOPMBI, YUUTHIBAs €€ MepeMEIICHUS
Ha BOJE.

Hoaynorpy:xnass Hedranasa OypoBas miaargopma (IIIIBII) nHe Mmoxer
[IEpEMEIIATBCS, TaK KAK YAEPKUBACTCA SKOPSIMH Maccol okoio 15 ToHH. OmnHako
NOJJIep>KaHKUe MOCTOSIHHOM HArpy3KH Ha IJIaBy4eil KOHCTPYKIUU SBISETCSA TPYIHOU U
noporoii onepauuei. IIIIBII mpumeHsitoT B pa3Beqo4HOM OypeHHMM Ha MOPCKHUX
HE(TSAHBIX U ra30BbIX CTPYKTYpax U MECTOPOXKICHHUSAX B aKBATOpUSAX ¢ IiyOuH 90 —
100 M, xorma wucHojdb30BaHHE caMomnoabEéMHON OypoBoi yctanoBku (CIIBY)
CTAaHOBUTCS] S)KOHOMUYECKH HE orpaBaaHHbIM, 10 Tiyoun 200 — 300 m u 6onee. TTTTBIT
COCTOSIT M3 BEPXHEro KOpIyca, CTaOMIM3UPYIOIIUX KOJOHH M HUKHUX MOHTOHOB.
KoJIoHHBI B BEpXHEN YacCTH NPUCOEAUHEHBI K KOPIYCY, @ B HUKHEH - K TOHTOHAM.
[ToHTOHBI U KOPITYC COEAMHEHBI MEX]Ty COOO0M 1 C KOJIOHHAMH MPOYHBIMU TPyOUYaTHIMU
CBSA3SIMU.

Oco0eHHOCTh KOHCTPYKIIMM YCTaHOBKH IMPH €€ MOTPYKEHUHU B BOJLy — PE3KOE
COKpAILlEHHE IUIOIAAN JCHCTBUS BAaTEPIMHUM, YTO IPUBOAUT K YMEHBIICHUIO
BOJIHOBBIX Harpy30K Ha yCTaHOBKY.

AO «lentpanbaoe koHcTpykTopckoe 6ropo (IIKB) «Jlazyput» B 1999 roay
3aMaTeHTOBAJl TEXHOJIOTMYECKUN KOMIUIeKC N0o0bIuM. KoHcTpykTOopckoe Oropo asis
[Tyonuanoro axiuonepHoro oomiectBa (ITAO) «["a3mpom» MPeaCcTaBHIO MPOSKT

II0JIBOJHOTO OYpOBOTO CyHA «AKBaOyp» (puc. 1.7).
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Puc. 1.7. Obwuii 6u0 nodsoonozo 6yposo2o komniexkca « Akeaodypy.

l-wenvgh, 2-cnacamenvras xancyna; 3-pyoka,; 4-uanpasisiowue,; 5-no08ooHbie
mpyoonpoeoovl u cuiosvie Kabeuu, 6-KoaHmeuHepsl ¢ pacxoOHbIMU MAMePUAIamu,
T-3Hepeemuyeckas ycmanosKka, 8-cxeaxcunvl, 9-onopnas nauma.

[TogBonHbIii OypoBOM KOMIUIEKC TOTPYXKHOTO THMa TMpeAHa3HA4YeH st
o0OecreueHns KpyrJIOrOAUYHOIO PEeXHMa BEACHHS OypOBBIX padOT MPU OCBOEHUU
MECTOPOXACHUM HEPTH M raza Ha TIyOOKOBOJHOM Ieilb(e HEe3aBUCUMO OT
KJIMMAaTUYECKHUX YCIIOBUM U JI€I0BOM 0OOCTaHOBKH HA MOBEPXHOCTU MOPSI.

[logBonnast OypoBas yCTaHOBKA — 3TO  MOJYJIbHBIH, TIOJHOCTBIO
aBTOMATU3UPOBAHHBIN W  poOOTHM3MpPOBaHHBIN  arperar. Ero  ympasienue
OCYILIECTBJISECTCA YAAIEHHO C MCIOJb30BAHUEM KOMIIBIOTEPU3UPOBAHHOTO 3D-
uHTepdeiica, YCTAaHOBIEHHOTO Ha CyJIHE WU Oepery. DJeKTpuueckas JHEeprus u
KOMaH/Ibl YIpaBJIE€HUsl MOAAIOTCA MO THOKOMY IIJIAHTOKAa0EeIto, KOTOPBIM TaKke
UCIIOJIb3YEeTCs AJI IUPKYJIALUKU OypoBOro pactBopa u niemenTa. lllnanrokadens numeer
B CBOEM COCTaBE OTEJIbHBIE JIMHUU JUISl KaXKI0U CPENbI.

B 2015 r. cTrano u3BecTHO 00 OTEYECTBEHHOM IpoekTe «Aticoepr» (puc. 1.8).
OcHoBHBIM KypatopoMm mpoekta BwicTynaeT L[[Kb «Pybun», B mapTHepcTBe C
OMNBITHBIM KOHCTPYKTOpCKUM Oropo MmamuHocTpoenus (OKBM) «AdpukanTosy,
[TomuTexaudyeckum yHupepcutetom Iletpa Bennkoro, KypyatoBckuM HHCTUTYTOM U

Huctutytom npobiem Hedtu u raza PAH.
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B HAYANE NIPOWLNONO FO/IA GOH/] NEPCIEXTUBHBIX HCC/E/JOBAHMH COBMECTHO

C AD 1K MT PYBHH- RASAN PEATMIALIEO HAYSHO- TEXHWSECKOMD POEXTA
<PAPABOTKA NO/IBOAHBIX NOANERHHIX) TEXHONOMNKH OCBOEHMS MECTOPOX/JEHNH
NOME3HHIX MCKONAEMBIX APKTHHECKHX MOPER- C LUIWOPOM ARCEEPT».

Puc. 1.8. Obwuii 6uo npoexma «Aiicoepey

[TonBoaHBINT KOMILIEKC IOJTHOCTBIO OOecreurBaeT MOABOAHOE (TOMIEMHOE)
OCBOCHHE MECTOPOXKIEHUN YIJIEBOJOPOJOB B 30HE KPYIVIOTOJUYHOTO JIEAOBOTO
IIOKPOBA.

JlenoBasi camonoabémuasi OypoBas ycranoBka (CIIBY). Tpéxomopnas
nenocroiikas CIIBY (puc. 1.9.) mpemnasnadyena s rayoun mops 10 — 80 w,
o0ecrieunBaeT ONEepalvoOHHBIA ce30H OT 21 Henenab B CIOKHBIX JIEAOBBIX YCIOBHSIX
BOCTOYHOM ApkTuku A0 40 Henenb B aKkBaTOPUSX CE30HHO-3aMEP3AIOIINX MOpEN
3anagHol Apktuku u [anbHero BocToka, mpeienbHbIE JIEOBBIE HArpy3KH MpHU
riyoune 40 M COOTBETCTBYIOT POBHOMY JIEZOBOMY TIOJIO TOJLIMHOW 10 1 M H
c(OpPMHPOBAHHBIM M3 HETO TOPOIICHHBIM MOJSM, IpHU ri1youne 60 m — 1o 0,8 m, pu
riyoune 80 M — 10 0,6 M cooTBeTcTBeHHO. C pocTtoM riryounsl cnocooHocts CIIBY

MPOTHUBOICHICTBOBATH JICIOBBIM HArpy3KaM Majacr.
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Puc. 1.9. Camonoovémnasn 6yposas ycmanoexka « Apkmuuecxasy

Konnenryansnsiii  mpoekt CIIBY paspaboran AO I1IKb «Kopammy,
3aIlUIaHUPOBAHHBIE TMPEANPOCKTHBIE PadOThl MPEIyCMaTPUBAIOT BepUUKAIINIO
YCTOWYMBOCTH OypOBOW YCTAaHOBKM W €€ KOHCTPYKTHBHBIX J3JIEMEHTOB (BKIIFOUAS
OTIOPHI U 3AIIUTY paif3epa) K JIJOBBIM Harpy3kam, B TOM YHCIIe B paMKaX MOJIEIbHBIX
UCIIBITAHUM B JIeJIOBOM Oacceiine, Bo3MOXHOCTh cHATHs CIIBY ¢ Touku Oypenus npu
Pa3IMYHBIX JIEJOBBIX YCIOBHUSX C MPUMEHEHUEM U 0€3 MPUMEHEHUs! TPAaHCIOPTHOTO
CyJlHA.

[Tpou3BOACTBO M 3KCIUTyaTaldss MOPCKUX JEAOCTOMKUX MIaTgopM, KOTOpbIE
OTBEYAIOT CaMBIM JKECTKUM TPeOOBaHUSIM 0€30MMaCHOCTH, IPUCTIOCOOICHBI K paboTe B
CYpPOBBIX TPHUPOAHO-KIMMATUYECKUX YCIOBUSX, CIPOCKTUPOBAHBI C PACUETOM Ha
MaKCUMaJIbHbIE JIEJIOBbIE HATPY3KH.

[TnaTdhopmbl ¢ KCMONB30BAHUEM OTIOJHUTEIBHBIX IMOABOIHBIX JTOOBIYHBIX
KOMILJIEKCOB CTaHyT Qoproctamu Poccuu B OCBOEHHMM apKTHYECKOTO Ielbgda.

JlaHHbIE TEXHUYECKHE COOpYKEeHHs OyIyT BBHIINOJHEHHl B TOJHOM 00bEMEe IO

-21-



pOCCHﬁCKHM TCXHOJIOTHUAM U C MCITIOJIb30BaHUECM pOCCHﬁCKHX MaTCpHaJIOB U CILIIABOB,

B TOM YHUCJIC U OTCYCCTBCHHBIX KOMIIO3UTHBIX MAaTCPHUAJIOB.

Puc. 1.10. Mopckas nedocmotixas cmayuonaprnas naamgopma (MJICII)

«IIpupaznomuasn»
Kak sapkuii npuMep BO3MOXKHO TMPUBECTH MOPCKYIO JIEAOCTOMKYIO

crarmoHapuyto tiarpopmy «lIpupazmomuas» (puc. 1.10.). IlpemnasnadueHa s
paspabotku Ilpupaznomuoro mecropoxaeHus Iledopckoro mops. B Hacrosmmii
MoMeHT MIJICII «Ilpupaznomnas» sBJISIETCS €IUHCTBEHHOM IIaTGOpMOi, KOTopas
BeleT JM00bMy HedTm Ha poccuiickoM apktudeckoMm menbde. Ilmardopma
pacrnoyioxkeHa ceBepHee mocesika Bapanneit Henenikoro aBroHoMHOTO OKpyra B 320
kM oT Hapesu-Mapa. [punamnexur OOO «Tlasmpomuedts menbd». MIICIT
«IIpupaznomHas» ocyiiecTBisieT OypeHue, 100bdy, OTrpy3Ky HedTH Ha HedTSIHBIC
TaHKEPHI, BBIPAOATHIBAET COOCTBEHHYIO JJIEKTPUYECKYI0 U TEIUIOBYIO DJHEPTHUIO.
[Inatdpopma paccumTaHa Ha DOKCIUIyaTalUMIO B HAKCTPEMAIbHBIX IMPUPOIHO-
KJIMMaTHYECKUX YCJIOBHUSAX, B OOCTaHOBKE Aper(yIOUMX JIEJOBBIX MOJIeH, OTBEYAET
CaMbIM KECTKUM TPeOOBaHUSIM O€30MaCHOCTH.

PaccMOTpeHHBIE YCTAaHOBKHM HAIJISIIHO TOKA3bIBAOT BO3MOXKHOCTH OypeHUs
CKBaXXWH ¢ cyaHa. Ho manasg MOIIHOCTB, OTCYTCTBHE BO3MOKHOCTH 3aMEHBI AeTaJICH
U OTCYTCTBHME KOHTPOJISI Mpoliecca OypeHus: OrpaHUYMBaIOT UX MPUMEHEHUEe Ha Ooliee

CEpbE3HBIX paboTax.
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[TonBoHBIE OYPOBBIE YCTAHOBKM OCTAIOTCS IMOKA TOJIBKO KOHIIETITAMHU, TaK KaK
BO3HHKAE€T MHOXXECTBO MPOOJIeM MpHU TepeHoce Tpolecca OypeHus moa Bomxy. Ho
oOmmasi KOHIENIHS yXKe HamedeHa. Tak sl MHOTO(YHKIIMOHAJIBHOTO MPOMBICIA
IPEIIOYTEHUE OTIACTCSI COOPYKCHHUSIM 00TeKaeMOi POPMBI, CTIOCOOHBIX BMECTUTH B
ce0s Bce 000pyAoBaHueE At OypeHHs U HKCIUTyaTallli CKBAXHH, a JIJIs1 pa3BeI0YHOTO
OypeHust OOJBINE MOIXOIAT COOPYKEHUS MO (OpME IMOXOXKHE HE TPATUITMOHHBIC

MOJIBOJIHBIE JIOAKH, C OypOBBIM 000PYI0BaHHWEM Ha OOPTY.
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I'JIABA 2. ITPOEKT «CEBEP»
2.1. OcHoBHasl ujesl NJIAByYeil CTAHINH U IIAT(HOPMBbI

B cratbe «IlogBomHbIE MTOOBIYHBIE KOMIUIEKCHI KaK IMEPCIEKTHBHBIA TPEH/ B
OCBOCHUU  apKTHYECKUX  MECTOPOXKIECHUW W  HEKOTOpPhIE  BOMPOCHI  HX
AIIEKTPOCHAOKEHHS», OMyOJMKOBAaHHOM B DJEKTPOHHOM KypHane Neftegaz.ru
ropoputcsi: «B MUPOBOI NpakTUKE HCHIOIL30BAaHUE MOJBOJAHBIX JIOOBIYHBIX
komruiekcoB (ITJIK) manuio mmupokoe npumeHenue; k 2016 r. ye HaCUMTHIBAIOCH
oosiee 130 MOpPCKUX MECTOPOXKIEHUSIX, TA€ MPUMEHSIIUCH MOJIBOJIHBIC TEXHOJIOTHUU
no0brun  yrieBojopoaoB. Ota TexHojorus (IIJIK) ocHoBbIBaeTcs Ha cucTeMe
MOABOAHOTO 3aKAHYMBAHUSL CKBAXXWH, YCThS KOTOPBIX PAaCIONararoTcsa Ha MOPCKOM
nue. Hanmpumep, Ha menshe HopBernu BHEIpEeHbI TEXHOJIOTHH MOIBOJTHOM 1I00BIYM Ha
mectopoxaeHusx Cuésur um Opmen Jlanre. B Poccum IIJIK BnepBoie Obuin
IIpUMEHEHbl Ha KHpPHHCKOM MECTOPOXKIEHUH, JHMIEH3MOHHOM Yydactke I[IAO
«I"azmpom».

I[To muenmio mpodeccopa FO.II. AmnunoBa: «u3 TJaBHBIX JOCTHKEHUN
npoekta «CaxanuH-3» Ha cerogHss — 3TO Hayajao A00biuM Ha Kupunckom
MECTOPOXKJACHUH 0€3 HCIOIB30BAHMS TPATUIIMOHHBIX MOPCKHX IaThopMm, a ¢
MOMOILBIO MEPEOBBIX 3apyOEKHBIX MOABOAHBIX TeXHOMOTUH — ITJIK».

J.A. Mup3zoeB, npodeccop kadeapbl OCBOCHUS MOPCKUX He(PTErazoBbIX
Mectopoxxaeruit PI'Y nedtu u raza um. .M. I'yOkuna, cuuTaer, 4To MOIABOIHBIC
MPOMBICJIBI MOTYT OBITh TOJTHOCTHIO ABTOHOMHBIMU, a TakKXXe€ NPUMEHATHCS B
COUYETAaHUU CO CTAIMOHAPHBIMU WJIM TUIABYYUMHU TEXHOJOTHUYECKUMH TIaThOpMamH,
T.€. KaK KOMOMHUPOBAHHBIN MPOMBICEIL.

Hecmotpss Ha TO, 4TO B MHpE HET anpoOUPOBAHHBIX TEXHOJIOTHUU IS
MOJIBOJTHOM JTOOBIUM B TSKEJBIX JIEMOBBIX YCIOBHsIX, ucnosb3oBanue [1JIK MoxHO
CUMTaTh BO3MOXXHBIM pelleHneM. KX mnpumeHeHue B YCIOBUSX ApPKTHUKH HE
peaIn30BaHo /10 HACTOAIIETO BPEMEHHU, XOTS U BEYTCs MPEAINPOCKTHbIE MPOPAOOTKH.
Ocy1ecTBIIeHNE KE TIPOSKTOB JIJIS1 YCIOBUHM XOTS ObI MPUOMKEHHBIX K APKTHYECKUM
HOCUT KpallHE OTpaHWYEHHBIM XapakTep. TeM He MEHee, UX HCIIOJIb30BAHUE MOXKET

OKa3aTbCs MMOJIC3HBIM, ITPU yCIIOBUU CO6J'IIOI[CHI/I$I OIIPCACIICHHBIX OFpaHquHHﬁ.
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2.2. Ycrpoiicto miargpopmbl «<CEBEP»
PaccMmoTpuM, Kak BIUSIIOT pa3jindHble HArpy3KH U (haKTOPBI, ACHCTBYIONIUE HA
OTIOpY M OIpenensonie ee pazmepsl. st aToro O0yneM ucnoib30BaTh 0000IEHHBIE,
YKPYITHEHHbBIE MTOKa3aTeIn:

— pa3Mmep BepxHero crpoeHusi (mpumepHo ot 60 mo 80 M), wcxoas u3
KOHIIENTYaJIbHOTO TNPOEKTa TMOABOAHOW OypoBOl YCTAaHOBKH  OIpEIEsieTcs
HEOOXOJMMOCTBIO  pa3MelieHus OBITOBOro, pabouero M  BCIOMOIaTEebHOIO
00OpyZIOBaHUS U PA3IUYHBIX MOMEIIEHUN. YHUCTIO TOMEIIEHUH HANTPSIMYIO 3aBUCHUT OT
YAAJIIEHHOCTH MIaTGOPMBI OT O€peroBoil UHYPACTPYKTYPhl, KOMMYHHUKALUNA U PEKUMA
HABUTAllMW B aKBATOPUU MODS;

—  KOJIMYECTBO CKBaXXHMH, 00CTy>KHBaeMbIX riatdopmotii (B cpennem 10-20 mit.);

— BJIMSIHAE BHEIIHUX HArpy30K: OT BOJIH, BETPA, JIb/la, HABAJIA CYJI0B;

— pa3Mepbl M MECTOINOJIOKEHHE pPEe3epBYyapoB ISl XpPaHEHUS JOOBITHIX
pecypcoB.

Ucxons u3 Oyaymiedl KOHCTPYKIIMM HEOOXOAMMBIN KIMPEHC TIaTHOPMBI
JIOJDKEH COCTaBIISITH HE MeHee 1 M.

OmnpenenuM M3 KOHIENTYaJbHOTO TPOEKTa OCHOBAaHHME C TabapUTHHIMU
pasmepamu ipumepHo 60x80x50.

OmnpenesieHue mMOJIe3HOM IUIOIIAAH KOJIOHHBI, JAHAMETPA, TOJIINHBI
CTEHKH, MACChI 110 KPUTEPHUIO HeCyleil CIIOCOOHOCTH.

HcxoaHble JaHHBIE:

ITo xoHUENnTyambHOMY TIPOEKTY npumeM Bec ctpoeHust S50 Teic. T. (491 MH).
Takoii Bec onpeienisieTcst OTAaICHHOCTBIO OT O€peroBoii MHQPACTPYKTYPhI, CYPOBBIMU
KJINMaTUYECKUMU yCIIOBUSAMU (yciioBUSs KpaitHero Cesepa).

['my6una Mopsi B pailoHe ycTaHOBKH 1aThopmbl — HE MeHee 20 M;

MakcumalibHasi BICOTa BOJHBI — 8 M;

TounirHa JIbJ1a B MECTE YCTAHOBKHU — HE MEHEE 3 M;

CxopocTth ABUXeHuUs Jibaa — 1,2 M/c;

KomuuectBo ckBaxud — 10 — 20.
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OmnpeneneHue BHYTPEHHETr0 JUAMETPA KOJIOHHBI 10 KOJIMYEeCTBY
CKBA:KHH B KOJIOHHeE.

HNcxonss u3 KOHLENTYyaabHOrO IPOEKTA, MPUMEM KOJIMYECTBO CKBAXKHH C
miatgopmbl paBHbiM 10, nuamerp coctaBut 0,9 M, a paccTOsSHHE MEXKIY OCSMU
CKBaXUH 2 M. PaccTosiHME OT CKBa)XMHBI 10 CTEHKHU KOJOHHBI 1 M. Torna BHyTpeHHHMIM
JTAAMETP KOJIOHHBI MOJy4YuTes: 15 m.

OnpenesieHue HATPY3KH OT TEYEHHS.

Jl71s1 onipeiesieHrs Harpy3KH OT TEUEHHS BOJIbI OYIEM HCIIOJIb30BaTh METOAUKY
pacueta Poccuiickoro Mopckoro Peructpa Cynoxoactsa. «IIpaBuna kinaccuduxanumu,
MOCTPOMKM U 000pYyNOBaHUS IUIABYyYMX OYpOBBIX YCTAaHOBOK M  MOPCKHX
cTalMoHapHbIX miargopm». Cuna Bo3aencTBus Teuenus F, H:

F,=p-C.-0,5d-v?-H,

TJI€ p — MAaccoBasi INIOTHOCTb BOJBI, T/M,

Cr — k03(pPUIUEHT CKOPOCTHOTO COMPOTUBIICHUS TIPETPAIbL;

d — nuameTp mperpanabl, M;

V — CKOpPOCTh TE€UEHUs, M/C;

H — rimyOuna mops.

Kapckoe Mope xapakrepusyercst AByMs TOABOIHBIMU T€UeHUSIMHU. [Ipu sTOM

CKOPOCTb T€UEHUS y MOBEPXHOCTHU BOABI V1 = 1,1Mm/c,

Toraa Kak BOam3u nHa Vi = 0,6 m/c.

JUIsl HIMITMHAPUYECKOTO OMOPHOro O0Ka:

Fp=p-C.-05d-v>-H=1-09-0,5-16,0-1,12-20,0 = 0,17 MH
J{71s1 IpsIMOYTOJIBHOTO OMTOPHOTO OCHOBAHUS:
Fy=p-C.-05d-v>-H=1,0-1,2-0,5-60,0-0,6%-20,0 =0,25MH
CymmMmapaoe Bozaeiicteue Teuenue Fy = 0,42 MH.
OmnpenesieHue BO3MOKHOCTH ONIPOKUABIBAHMS IJ1AT(OPMBI.
VY nepxuBaronuit MomeHT My, H-m:
My = Fpp 1,
rne Fm2 — cuna TsoKecTH, ACHCTByomas Ha TwiaTGopMy B TMOJTHOCTHIO

IMOTPY>KCHHOM COCTOSHHH,
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I' — IIeyo.
OnpoKuIbIBAIOIINN MOMEHT:

Mo = Mp, + Mg, + Mg, + Mg, + F; - 7,
r7ie Iy — IJIeYO OT KpailHel TOYKHU JI0 JIMHUU JACUCTBUS CHIIbI ApXuUMea.
Macca miargopmbl, yCTaHOBJIEHHONW Ha MOPCKOE JTHO:

My = My, + Mg,
rie Ms — Macca 6ajnacTa.
Mz = 5299563 + 3000 = 55995,3 m
Cuna TsKecTu:
Fio = My, - g =549,3 MH
Cuna Apxumena:

Fa=ps-g-V=5199 MH

BO3OYLUHbI N Wwno3

rMOKu 30H

batuckad

[%\ NMPOW3BOACTBEHHbIN
Kopnyc

BUHTbI

Byp nnn 3abopHbIN KaHan

30HA,

“

Puc. 2.1. Cxema apxmuuecxoii no0gooHot doowvisaroweni niamgopmol « CEBEP »
Ha puc. 2.1 npeacraBieHa cxema MpOEeKTUPYEMOM MOJBOIHOMN JH00bIBarOIIEH

mwiatopmsl «KCEBEPY.
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I'JIABA 3. CUCTEMA OBECHHEYEHUS BE3OITACHOCTH
3.1. IlpousBoacTBeHHAasi 6€30MACHOCTD MJIATGOPMbI

CommanibHass OTBETCTBEHHOCTh — 3TO CO3HATEIbHOE OTHOIICHHE CYObEeKTa
COLIMAJbHON JACSITENPHOCTH K TpeOOBaHUSAM COIMANbHONH HeoOxomumocTu. Ilpu
pa3pabOTKe HOBBIX PENICHUHN JOHKHO O0ECIeUMBATHCS: HCKIIOYCHUE HECUYACTHBIX
CJIy4aeB; 3allUTy 3J0POBbS PAOOTHHKOB; CHW)XKCHHE BPEIHBIX BO3JICUCTBUMA Ha
OKPY>KaIOIIYI0 Cpery; SKOHOMHOE PAacXOJI0OBaHHE HEBO30OHOBISEMBIX MPUPOTHBIX
pECypCoB.

PaccmoTpum (hakTophl MPOU3BOJICTBEHHON 0€30M1aCHOCTH, MPEICTABIICHHBIE B

tabmnurie 3.

Tabnuna 3. — PakTopsl NPOU3BOACTBEHHOM 0€30MaCHOCTH

HcTounuk ®akrops! (mo 'OCT 12.0.003 — 2015)
dakTopa HopmaTuBHbie
HanmMenoBanue Bpenmsie OmnacHble JTOKYMEHTBI
BHJIOB PabOT
[ToneBbie pabOTHI: 1.Otk10HEHHE A e
. MAaITuHbI |
nokasarelen
Ly MIKDOKIIMATE MEXAHU3MBI; CanlluH
-7 CTAHOBKA P MOABIKHEIE yacTh | 2.2.4/2.1.8.562 - 96
maTdopMbl Ha Ha OTKPBITOM
IPOU3BOJICTBEHHOTO
MEeCTO BO3ITyXe
000pyT0BaHUS
2.Hpij>1H1eHI/Ie 2.Pabora B ) CanTTull
2.BypoBbie paboThl | ypOBHEM IIyMa M | YCIOBUSX HU3KOU
2.2.4 —548 - 96
BUOpaIuu TeMIepaTypbl
spasorsno | SIREOTI | ot o CaslLaH
U3BJICYCHHIO H P 2.2.1/2.1.1.1278 -
€CTECTBEHHBIM | Ta30M M OMACHBIMHU
YTJIEBOJIOPOJIOB 03
CBETOM XHUMpeareHTaMu
4 .PeMOHTHBIE U CanlluH
MPOQPIITAKTHIECKU 4.3aropanue 2.2.2.540 - 96
¢ paboThI I'OCT 12.1.007-99

3ammTa oT IyMa ¥ BUOpaALMHU
[IIyMOoM Ha3bIBalOT KOMILIEKC 3BYKOB, BOCHPUHHMMAEMbIX OpPraHOM CilyXa
YEJIOBEKa BHE 3aBUCHMOCTH OT XapakTepa W NPHUPOJbl BO3HUKHOBEHHs. BennunHa
IIyMa XapakTepHu3yeTcsi ABYMs IOKAa3aTesIMU: YPOBHEM 3BYKOBOTO JABJICHUS U

HKBUBAJIEHTHBIM (IO 3HEPrMM) YPOBHEM 3BYKA. YPOBEHb 3BYKOBOI'O JIaBJICHHUS
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ABJIIETCSl TIOKa3aTelieM IOCTOSHHOTO IllyMa Ha pabodyeM MecTe M H3MeEpsieTcsl B
nenuoOenax (nb). OkBuUBaJNeHTHBIM ypOBEHb 3ByKa SBISIETCS  IOKa3aTeleM
MPEPHIBUCTOTO, UMITYJILCHOTO IIIyMa Ha paboueM MeCTe U U3MEPSIETCS B AeIMOenax mo
mkane «A» (1bA).

JlnuTenbHOE BO3/ICHCTBUE MHTEHCUBHOTO IITyMa MOYKET BBI3bIBATH MIOHM>KEHUE
YYBCTBUTEIBHOCTH CIIYyXOBOIO ammapara. Yepes3 CIyXOoBYIO CUCTEMY IIYM OKa3bIBAET
BpPEHOE BIMSHUE HA BECh OPraHU3M M B MEPBYIO OuYepe/lb HAa HEPBHYIO CHCTEMY
yergoBeka. Kpome  TOro, mpoOU3BOACTBEHHBIM IIyM  MeEIIaeT  padouemy
COCPEIOTOYUTHCS TIPU BBHIMOJTHEHUHN PabOThl U CHUKAET €ro paboTOCIOCOOHOCTb.

O} dekTUBHBIM MEPOINPUATHEM IO OOPHOE C MIYMOM SIBJISIETCSI CHUYKEHUE €T0
B UCTOYHHUKE 00pa30BaHUS.

[IpeaenbHO AOMYCTUMBIE YPOBHU IIIyMa MPEACTABICHBI B TaOHUIIE 4.

Tabnuna 4. — IlpeaenbHO 1OMyCTUMBIC 3HAUEHUST YPOBHS IITyMa

Pabouee YpoBHHU 3BYKOBOTO JIaBiACHUsI, 1b ITo
MECTO 315 | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | mkane

Iex 107 | 95 | 87 | 82 | 78 75 73 71 69 80

War | 95 | 83 | 74 | 68 | 63 | 60 | 57 | 55 | 54 | 65
YIIPABJICHUS
OI[HI/IM nu3 HaI/I6OJ'Iee BPCIOHBIX JUISL YCJIIOBCUYCCKOT'O opraHnusma

MPOU3BOJICTBEHHBIX (hakTOpOB siBysieTcss BuOpamus. Ilox BuOpamueld moHUMaeTcs
KoJie0aHue TBEPABIX TEl.

[Ipu nnuTenbHOM BO3AEHCTBUM BUOpAIlMM HA 4YeJIOBEKa CTPAJArOT OTIEINbI
IEHTPaJIbHON HEPBHON CUCTEMBI, JKEJIYJJOUHO-KUIIIEYHOTO TPAaKTa U BECTUOYIISIPHOTO
ammapara 4eJoBeKa, a TaKKe ATO MPUBOAUT K MPOoheCcCHOHATHHBIM 3a00JICBaAHUSAM,
OCHOBHOW U3 KOTOPBIX SBISIETCSI — BHOpPOOOJE3Hb, TPHU3HAKH KOTOPOIA:
rOJIOBOKPYKEHHUE, OHEMEHHE HIDKHMX KOHEYHOCTEH U TOTeps OpHEHTAllud B
MPOCTPAHCTBE.

Mukpoxkiaumar
[Tpon3BoACTBEHHBIE TOMEIICHUS XapaKTEPUYIOTCH:
— HaJIMYUeEM OOJIBIIOT0 KOJIWYECTBA METAJUNIMYECKOro 000py10BaHNUS;

— TIOBBIIICHHON TEMIEPATYPOU.
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OntuManbHble U AOIMIYyCTUMBIC HOPMLI MHUKPOKJIMMATa B pa60qeﬁ 30HC

IMPONU3BOJACTBCHHBIX HOMGHIGHI/Iﬁ IMpCaACTABJICHLI B Ta6J'II/IH€ 5.

Tabnuna 5. — OnTtuManbHbIE U I0IYyCTUMbIE HOPMBI MUKPOKJIUMATa B

pa60qeﬁ 30HC IIPOU3BOACTBCHHBIX HOMGHIeHI/Iﬁ

CxopocTb
Temneparypa, | OTHOCHUTETBHAS BUKEHIS
Kareropus °C BJIQKHOCTB, % 5
Ce3son roga AGOT BO3/yXa, M/C
P To FOCT o FOCT o FOCT
12.1.005-88 | 12.1.005-88 | 12.1.005-88
Xonommerii | - POAHCH 1719 40— 60 03
TSHKECTH
Térmnblid co
3HAYUTEIbHBIM Cpenneit 20— 99 40 — 60 0205
U30BITKOM TSKECTH
Teria

I[JUI obecrnieueHHUs HOPMAJIBHOT'O MHKPOKIIMMAaTa IpCAyCMAaTpuBacTCA, B

cootBercTBHM ¢ Can [TuH 2.2.4.548 — 96 (1), cnexyromiee:

— BEHTWJIAIMS TPUTOYHO-BHITsDKHAss mo CHull 2.04.05 — 91* (28.11.91)

yCTaHOBKA IEHTPOOEKHBIX BEHTWIATOPOB. KpaTHOCTH BO3myxoobmeHa 1;

— YCTAHOBKaA CUCTCM BO3AYIIHOI'O OTOILICHHA, COBMeIHéHHI)IX C BGHTHHHHHeﬁ.

B coorBerctBun ¢ Can IIuH 2.2.4.548 — 96(1) 3HaueHust Temmneparypsl,

OTHOCHUTEJIBbHOM BJIAYKHOCTU U CKOpPOCTH ABMIKCHMA BO3YyXd YCTAHABIIMBAIOTCA, IJIA
pa60qeﬁ 30HBI TIPOU3BOJACTBCHHBIX HOM@H.I@HPIfI, B 3aBUCHMMOCTH OT KaTCTOpHHU
TSKECTU BBITIOJTHIESMOM pa6OTBI, BEJIMYHHBI SIBHOTO M30BITKA TCIJIa, BBIACIACMOI'O B

IMOMCIICHHUHU U IICpHOaa roga.
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3aKIIFOueHUE

Y pPOCCHUHCKHX KOMIIAaHUW MMEETCS LEHHBIM OIBIT N0 COTPYAHUYECTBY WU
IPOM3BOJACTBY IUIABYYUX TEXHMUYECKUX CpeAcTB (ruiatopm) s OCBOCHHUSA
apKTUYECKOTO Mienb(a, JeIOKOIbHBIX Kopaliei, MHPPacTpyKTypHBIX MAaIllUH U
MEXaHHU3MOB, SHEPreTHUecKuX cucTeM. [Ipou3BOICTBO COOCTBEHHBIX 3aKOHYCHHBIX
MOPCKHX JOOBIBAIOIIMX IIATGOPM BEIETCS B HEAOCTATOUHBIX KommuecTBax. OIHAKO
TEXHUKO-TEXHOJIOTHYECKNE HapaOOTKH 3aBOJIOB, OMBIT YUYEHBIX U CICLUAIUCTOB,
NPUHUMABIIUX y4acTHE B MX pa3pabOTKe M MPOM3BOACTBE, Ha CErOAHS ISl HAIEH
CTpaHBbI SIBJISIETCA OECIEHHBIMHU.

OcBoenue menb(hOBBIX MECTOPOXKJIECHUN SBISIETCS OJHON W3 COBPEMEHHBIX
npo0seM, perieHue KOTOPOu ONpeeiseT My TH pa3BUTUs He()Tera3oBbIX KOMITaHuii. B
CBOIO Ouepelib, pa3paboTKa KOHCTPYKIUHN ISl TEXHUYECKUX CPEJCTB MPECTABISET
co0OH CIOKHBIM MPOLECC, C HMCIOJb30BAHUEM psa MPOrPAMMHBIX KOMILIEKCOB,
MEPCIIEKTUBHBIX U TTOPOU JIaXKE€ HEMBICITUMBIX UCH.

B nmanHolt pabGoTe ObUT TPOBEACH aHAIW3 PA3JIMYHBIX IIATHOPM,
UCIOJIB3YIOUIMXCS KaK B 3aMEp3ar0INX, TaK U B HE 3amep3aroiux ApkTuku. Mcxons
U3 aHajau3a, MOKHO CJIeJIaTh BBIBOJ O HAJIWYUU HEOOJBIIOTO OMbITa OCBOCHUS U
pa3pabOTKH YIJIEBOJIOPOIHBIX MECTOPOKACHHUM HA ENb(e apKTUUECKUX MOPEH.

B pesynbrate o0030pa knaccudukanmii miatgopm, ObUT  ompeneneH
HEOOXOMMMBIA THN KOHCTPYKIIMHN JIJIsl YCJIOBHM apKTuyeckux Boj. Pa3paborannas
MOJieJib OABOAHOM noObiBaromen muatdopmsl « CEBEPY sBisieTcss nmepcrneKTuBHOM
ujeell s co3fgaHus HaAGKHOW W YHHUBEPCATBHOW JOOBIBArOIIEH TUIaTHOPMEL,
AKCIUTYaTUPYEMOM B YCIOBUAX APKTHKH.

Jlnst Gosee eTaIbHOTO YTOUHEHUS pa3pab0TaHHOM MOJIETU BBIMIOJHEH MaKeT
B macmrabe 1:170. /lanHas mpoekTHas MOAETh HE TPEAyCMOTpEHa IS MPOBEIACHUS
OIBITOB B PEaJIbHBIX YCIOBUSAX APKTUKH, TIOATOMY IUIAHUPYETCS pa3paboTKa MacIITaOHOM

MOJIENH, KOTOPAsi CMOXKET PONTH UCTIBITAHUSI B CYPOBBIX YCIIOBHSIX.
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