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Cyoda ¢prioma pbi6bHO20 x03s51icmea P® npedHa3Ha4yeHb!
0715 006bI4U, nepepabomkKu U mpaHcropmupoeKku pbibbl,
Kpabos, MOJIIIoCKO8, MOPCKO20 38ePs U 800opocsiel.

o Ha3Ha4YeHuUro cyoda ¢psioma pbI6HO20 X03s51icmea
rnoopa3oesrigFromcs Ha:
» Jobbisarouue cyoa,
» obpabamekisarowjue cyoa,
* [IPUEMHO-mMpaHCriopmHseie cyoa,
» gcrioMo2amersibHble cyoa
 cy0a He 8x00suue 8 cocmas rpomMbic/i08020 ¢hbrioma



CTpyKTypHasa cxema KiaccmdpuKkaumm o06bIBatoLLMX
cyaoB ¢d/10Ta pbiIGHOM MPOMbBILLIEHHOCTH
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ﬂpOMbICHOBbIe cyaa
CnpoeKkTupoBaHbl U NOCTPOEHbLI Ha honbkeBepu LLTpanb3yHa

mmna "ATnAHTuuii

TM-C TMna ”ATIIN“?
~ CYNEPTPAVY/IEP 1981 —-1987: 146 cygos

1972 —1983: 201 cypos

 Tuna “AT/IAHTUK® ,

1966 —1973: 161 cyaos

-C Tuna "ATnAHTMth;;f, Eypoem FVS 419

1986 — 1993: 37 cypos 1994 - 1995: 15 cypos

(Ha 6a3e KoHUenTyanbHOTO NpoeKTa PUCKepLITPaHA)



Cyaa npombicsioBoro paota PO




CTpyKTypHasa cxema Kaaccmudukaumm obpadartbiBarowmx, NpMeEMHO-
TPaAHCMOPTHbIX M BCMOMOraTe/ibHbIX CyA0B MPOMbICI0BOro ¢siota
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CTpyKTypHasa cxema Knaccudpukaumm CcynoB He BXOAALWMX B COCTaB
npombicaoBoro gsiota
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K doowviearouwium cyoam oTHOCATCS IIPOMBICIOBBIE Cy/Ia:
TpayJIEPHI;

TpayJiep-CEUHEPHI,

CEUHEPBI-TYHIICJIIOBHBIE;

SAPYCHHUKH;

PBIOOJIOBHEIE OOTHI,

cyJia 1151 J0OBIYH HEPHIOHBIX OOBEKTOB.

K oopaoamueiearowium cyoam OTHOCSTCH.
I1aB0a3kl;

IIPOU3BOACTBEHHBIEC pEPPEKUPATOPHI;
00padaTkeIBaOIINE CYAa HECAMOXOIHBIE.



K ecnomozamenvnvim cyoam oTHOCSTCS:

. Hay4HO- ucciaenoBarenbckue cyaa (HUC);
J PBIOOJIOBHO-TIOMCKOBBIE CY/Ia;

*  yueOHBbIE Cy/a;

*  pBIOOOXpAHHBIC CyAA.



Pr10010BHBIC Tpayliepbl MOpO3uIbHEIE (cynepTpaynepbl) PTMC

Kpynusie cyzna (cynepcyna) 100 m u 6onee  Pri6omopHbrii Tpayuep MOPO3HUJIBHO-
Pp100/10BHBII1 Tpaysiep MOPO3HIIbHBIH KoHCepBHBIN (cyneprpayiep) PTMKC tumna
(cyneprpaynep) PTM C «Moon3yHm» (poekT AtinanTuk 488)
120,47x19,00x6,63m

CyOHO npedHa3HaueHo Ol NPOMbBICIA PblObl Pa3HO2NYOUHHLIMU U OOHHBIM MPALAMU,
nepepabomku U 3aMOpPO3KU, XPAHEHUs U MPAHCNOPMUPOBKU €€ 8 NOpm, NOJLyYeHUs]
PBLOHOU MYKU U3 0MX0008 pvlbonepepabomku. Pation niasanus — HeoepanudeHHbl.



[fpoMbicen pbibbl pa3HOrIyGMHHbLIM TPasIOM

WenMoce BHIIPO

. somall  somalll soma IV

CxeMa pa3HONITyOMHHOTO TPaJICHUS:

1 — mpompbicioBoe cymnHO (Tpayiep); 2 — Baepa,

3 — TpamnoBsie TOCKH; 4 — KabeJs;

5 — BepxHsisl Mog0opa Tpaja ¢ TUAPOAUHAMUYCCKUMHA
Wy g o MIUTKaMH; 6 — pa3HONTYOMHHBIN Tpal
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Tpaynep-KpeBETKOJIOB
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AgBtop: Poman39 ¢ [Poccust| Kanununrpan
Hara: 15 urons 2005 r.

[Ipoekr: C-460, Tun Kaypu



MpoLecchbl paboTbl C KOLIEIbKOBbIM HEBOIOM

* 1 — Gyii; 2 — BepxHAA MoAGOPA; 3 — KYXTRIIB; 4 — HUAKHAS 10A00Pa;
S —  CTHAKHOH TPOC; 6 —  ceTrHas yacrk HEBO/A



Jlpugpmepnowtii npomwicen (anri. «drift» - gpeid).
[TpoMBICIIOBOE CYJTHO, MPEIHA3HAYEHHOE ISl JOOBIUM (BBLJIOBA) PHIOKI IIpU
IIOMOIIIH Ka0EPHBIX CeTeH BHICOTOM OT 3 10 15 METpOB U JJIMHOM HOPsJIKa CETEH
10 5000 meTpoB, CBOOOAHO CILIBIBAIOIIMX ITOCHE X MOCTAaHOBKH.
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Cxema apudgTepHOro nopsiaka ¢ HUKHUM TOJ0KEHHMEM BOKaKa:
1 — japudrep; 2 — BoKak; 3 — ApPUPTEPHBIA TNOPHAIOK;
A - OYNKOBBIN NOBO/ICII; S>— oyM C BEXOH



Mamnsie noosiBaromue cyaa MJIC
(KpIOUKOBEIC CHACTH, JIOBYIIIKH, CHIOPPEBO/)

SpycHbI OpSI0K

a — cXema pyCHOro rnopsjaka; 6 —
KOHCTPYKIIHS MTOBOJIKA U KPEIICHUE
€ro K XpeOTHUHE; B — KOHCTPYKITUS
OyliKa U KpeIUICHUE €ro K XpeOTHHE



Iloeookoebte opyous nosa.
K OBOIKOBBIM OpYAMSIM JIOBAa OTHOCSITCS TPOJUIOBBIC CHACTH, YIOUKHU.
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TpomnnoBas cHacTh

a — TpPOJUIOBas YCTaHOBKA B IUIaHE; O
— COEJIMHEHHUE KPIoYKa C JIECOU; B —
OCHAIIIEHUE KPIOYKa MPUMAHKON B
BUJIC KaJlbMapa



OobOpabarbiBarue cyaa

Ili1aB0a3bl — KpynHeWme oopadaThiBaloIre Cyaa BOJIOU3MEIICHUEM B
cpeaneM ot 10000 go 15000 T.

korabley.net

IlnasBoaza «Coapy:kecTrBo»



[preMHO-TpaHCNOpTHbIM pedpukepatop TMna "Cubumpb”
NpoeKT 569A

Haznauenue cyona; npuey prifonpoayKIul Ha TPOMEBIC/TE H TPAHCTIOPTHPOBAHNUE €€ B NOPT HA3HAYEHHUS ;
obecrnieyeHne 100LIBAIOIINYX CYI0B TPOMCHAPSKEHHEM W ITPOJIOBOJILCTRHEM ,

ABTOHOMHOCTE, CYT, 60
Boaousmenenue HanooJipniee, T 9800 KoimyecTBO KOGYHBIX MECT 72
JleaBeiT, T 5170
CkopocTh, Y3/, 16,4

Paiion niaBanus HeorpaHMYeHHBIA



IIpupoxooxpanHoe cyaHo npoexkTa 6457¢ (cnpyr)



BCIIOMOTI'ATEJIBHBIE CYJIA

noumeiicmepckoe cCyoHo nopmoaetutit 6yrxcup peunoii nedorxon

OUUCMHAS CMAHYUUSL 0Nt MEXAHU3UPOSBAHHOI 3AUUCMKU HedhMeHanueHblx 6apix
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4 Hayuno-ucciaenopareabcekoe cynno HUC « TUHPO»
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(C) doro Poman ITnactyn (http://fleetphoto.ru)

JlnunHa, mmpurHa, ocagka — 62,22 M X 13,8 Mx 5,13 m

Bononsmemenne — 2433 ToOHH
[maBueiit aeurareis — 8VD 26/20 AL-2

Cxkopoctb — 12,9 y3110B



HayuHo-uccienoarenanckoe cyrHo (HUC) «Cabo de Hornos» ( «Msic I'opr») Unin




* Hayuno-uccenoparenbekoe cyano SHUNYO MARU (SInonns

TYETSY

(C) poro Usan Mcromun



1

Cxema HayyHeIx BozmoxkHocTe HUC «Miyashio»:
1—-pasnocnyounusii mpas,

2-nenazulieckui mpa,

3—Qonunpi mpa,

4—0xcuceephl OIAN084 KATbMAPOS,
S—npourupviowuu 2wxon0m,

6—CT/-3010 ¢ Kaccemou bamomempos,

7 — HAYVYHBIU 2XON0M.



YueOHoe mapycHoe cyaHo 0apk «Kpy3eHurepn»,
Poccusi, Kanununrpan.



Jleookonwvt cnyxar I TOAJACp)KaHMS HaBUTalluM B 3MMHEE Bpems. B
3aBUCUMOCTH OT paliOHa IUIaBaHMs JICAOKOJbI OBIBAIOT nOpmosble, MOpPCKue, u
peurnvie. OcCOOyH0 TpyNNy COCTABIAIOT APKMU4YeCcKue JauHeliHble J1e00KObl,
oOecIeunBaroIIie IPOBOAKY KapaBaHOB CyA0B 110 CeBEpHOMY MOPCKOMY MyTH.
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JlemoxoJ1 3a padoTou.



OYHKIINOHAJIBHBIE KATEI'OPUM JIEJOKOJIOB

OYHKIINO- MHTEPBAJI BEJIMUMHBI KJIACC I10 [TPUMEPBI
HAJIbHAS JIEJOIMTPOXOAMMOCTU, [TPABUJIAM PEAJIM3AIINA
KATEFOPIA HA3HAYEHUE JEJJOKOJIA PEI'ACTPA JAEJOKOJOB
JIUJAEP CBBIIIE 3 M, HaJCKHAS KPYT- Icebreaker 9 [Tpoexr JIK-110A
(1 xarer.) roaudHasi paboTa Bo Bcex (aTOMHBIIN)
aApPKTHUYECKUX MOPSX
JIMHEVMHbIN 2,4-3 M, IPOBOJIKA KapaBaHOB JIETOM Icebreaker 9 APKTHUKA
APKTUYECKHUH 1 OCEHbI0 10 Bcemy CeBMOpPIYTH, (aTOMHBII)
(2 xarer.) KpPYIJIbI TOJ] B 3al1aIHOM paiioHe [Ipoexrt JIK-60A
APKTUKU U Y TIOOEPEKbS (mByxOCa04YHBIIl aTOMHBIH )
JMHEWHBIN 1,8-2.4 M, mpoBOIKa KapaBaHOB Icebreaker 8 EPMAK
(3 karer.) B HEAPKTUYECKUX MOPSX, IIOMOIIb TAUMDbIP
OCHOBHOMY JIEJIOKOJTY TIPU MTPOBOJIKE [Ipoext JIK-25
CIIOKHBIX KapaBaHOB 110 CeBMOpITyTH Fennica, Oden
CJOYXEBHBIN 1,3-1,8 M, paboTta 1€eTOM B APKTHKE, Icebreaker 7 MOCKBA
(4 karer.) 3MMO# B HEAPKTHUCCKUX MOPSIX KAIIUTAH COPOKHH
BCIIOMOTA- 0,9-1,3 M, 3uMoO#1 IpOBOAKA CYIOB Icebreaker 6 MYIBIOI
TEJBHBIN B palioHax BOJW3H MOPTOB, JIETOM [Ipoext JIK-7
(5 xarer.) B MIPUOPEKHBIX paiioHaX APKTUKH, KAIIUTAH BEJIOYCOB
BKJIIOYasi 00CTy)KMBaHUE OYPOBBIX YCTaHOBOK
IMOPTOBBIM 0,7 M, oOCITy>)KMBaHHE PUYAIIOB U Icebreaker 6 BACHJIMH I[IPOHYHUIIEB,
(6 karer.) IOPTax M Ha UX aKBAaTOPUSX, JIETO KAITUTAH U3MAHJIOB
1 OCEHb B MEJIKOBOJIHBIX pailoHax ApPKTHKHU
PEYHOH 0,4 M, paboTa Ha pekax, o3epax BOJITA
(7 xarer.) BOJIOXPaHIIIUIIIAX KAIIUTAH JIPAHUI]PIH




Jlenoxon «MockBay

ROSMORPORT

ATOMHBIH JIEAOKOJ « TaMbIp»
C YMEHBIIEHHOW 0CaJKOU

JUIs1 IPOBOAKY CYIOB B YCThSI
CUOUPCKUX PEK.



Jlenokon «Mynbror» ¢ 1u3elib-
BICKTPUUECCKON CHIIOBOM
YCTaHOBKOM.

Peunou sienokon «Kanuran
JleMua0B» BO BpeMs pabOTHI.



bykcupwbt , oTHOCSIIHECS K KJIAacCy OOCIYKHBAIOIIUX CYJIOB, pa3JeisilOT Ha
OKeancKue, MopcKue, peiiooevle, NOpmosvle U 0151 GHYMPEHHUX 6000€MO8.

bykcupbl  (OCOOEHHO  TOPTOBBIC)  OTIMYAIOTCS  MaJOW  JUIMHOM,
oOecrnieynBarone HEOOXOJMMbIE KM MaHEBPEHHBIC KadyecTBa, W OOJIBIION
OCTOMYMBOCTBIO.
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ByKCUPBI ¥ TOJKAYM UCIIOIB3YIOTCS JJIsI TPAHCIIOPTUPOBKHU IIJIOTOB, Oap XK U Pa3IMYHBIX
IUIABYYHUX COOPYKEHUMU.

OOBIYHBIN OYKCHDP TSHET 3a COO0M HECaMOXOIHbIE Oap K1 WIIU JIUXTEPbl, KOTOPbIE KPEHsATCS

K HEMY OYKCHUPHBIM TPOCOM.
Tonkay — TonkaeT Oapku BOepeau ce0s U HAXOAUTCS B )KECTKOM CLIETIKE C HUMH.

JI71s1 Tpy30BBIX IIEPEBO30K OYKCUPOBKA TOJIKAHUEM IMPEANOUYTUTEIbHEE OOBIYHOM.




Bykcup-Tosika4 B cuenke ¢ dapxeu
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['pynmna nopToBbIx OYKCUPOB BEAET MO (hapBaTepy OrpOMHBIN
KPYITHOTOHHAXKHBIN KOHTEHMHEPOBO3.



B nociegHue rofpl B CBA3M ¢ HEOOXOAUMOCTHIO OpraHU3alliK CIIACATeIbHOM CITY>KOBI Ha
MOpPE BO3HUK HOBBIN THUIl CHEHUATU3UPOBAHHBIX OOCITY>KUBAIOIIUX CYJIOB — CHACAmMENell.
OHU OTIMYAIOTCS BBICOKOM CKOPOCTBIO (18—22 y3), 00NbIION MOIIHOCTHIO SHEPIeTHYECKOM
ycranoBku (9000—22000 1. ¢.) 1 ocHaIIeHBI pa3HOOOpPa3HBIM 000PYIOBAHUEM JJIsI OKa3aHUS
MOMOIIM TEPISIIUM O€ICTBUE Cy/laM — JIJIs TYHICHUSI TT0XKapOB, OTKAUYKU BOJIbl, CTACKUBAHUS
C MeJIY, MOJABOJHOTO OCMOTpa U PEMOHTA, OyKCUPOBKH, a TAK)Ke CIAaCEeHUS JIIOACH U OKa3aHUs
VM IIEPBOU MEIULIMHCKOMN TOMOIIH.

\"1?,‘).

GEPWHIOB NPOAWB




JIisi TylieHusi KpyNHBIX MOXApOB Ha Cydax W MNPUOPEKHBIX CTPOCHUAX CIy>Kar
CHeYUuaIbHble NoJcapHvle cyod, WMEIOIKNE MOIIHBIE MPOTUBOIOXKAPHBIE CPENICTBA!
CUCTEMbl BOJIO- M TMEHOTyIIeHUd. JlanbHOCTh JeHCTBUS JTadETHBIX CTBOJIOB, MOJAOIIUAX
BOAY WX JpyrHe orHeracsiue cpeactBa, gocturaer 60—100 m. DT cyma umeror
BBICOKYIO CKOPOCTh (12—14 y3) 1 XOpoIIyr0 MaHEBPEHHOCTD.




[ToxxapHbIe cyna OOpIOTCS ¢ OTHEM Ha BhIlke «Deepwater Horizon»
y 0eperoB Jlyusuansl 21 anpens 2010 roga. (Reuters/U.S. Coast
Guard)



KIIACCUDOUKALUA CYTOB TEXHUYECKOI'O ®JIOTA




Cyna Texuuuyeckoro (pJiota npeaHa3HaueHbI JJIsl TEXHUYECKOTO 0O0CTYKHUBAHUS
Pa3JIMYHBIX CYJ0B, TOPTOBOTO XO35MCTBA U BOIHBIX ITyTEH.

K CV@CZM MmMexXHu4YecKozo Cb]lOl’l’lCl OTHOCSITCH.

. JTHOYTITYOUTEIbHBIC CHAPSIbI

. I'PYHTOOTBO3HBIEC II1aJIaH/IbI

. cyna-He(pTeCOOPIIMKY, YIATSIONINE OCTAaTKU PA3JIUTHIX HA MTOBEPXHOCTHU
. MOPsI HE()TETIPOTYKTOB

. IJIaBy4Yre KPaHbI

. KpaHOBBIE Cy/a

. IJIaBy4Yre TOKH

. MJIaBy4Yre MAacTEPCKUE.

K oa3T0li rpynme cynoB MNPUYUCTSIOT TaKXKE HPOMbIULIEHHO-XO3AUCMBEHHble  €cVOd,
NpEeAHA3HAYEHHbIC [JI1  BBINOJHEHUS  PA3JIMYHBIX  CTPOUTENBHBIX, MEIUOPATUBHBIX U
JIECOCIUIABHBIX pa0oT, AJisl MPOKIAJAKUA Kaldelis, a TakKe JOObUM HE(TU U Ta3a B OTKPHITOM MOPE,
MECKa, TPaBHs U JPYTUX padOT MO OCBOCHHIO KOHTUHEHTAJIBHOTO 1eab(a 1 MUpOBOro okeaHa:

. IJIaBy4rie OypOBbIE YCTAHOBKH
. OypoBbI€ Cyna

0 TPyOOYKIaTUNKH

0 IIEMEHTUPOBITUKHN CKBAXKUH
0 TJIaBYYHE JIEKTPOCTAHIINH
. cy/a-Ka0eaenpoKiIaIuuKu

. JICCOCINNIABHBIC Cy/Ja U T. II.



MHoro4epnakoBblii 3eMCHAPS/I € 00CTY:KUBAKIIUMU CyIaAMH.



CyaHo-HedrecOOpIIMK



KpaHnoBoe cyaHo rpy3onoabéMHoCcTbI0 2500 TOHH.



InaByuuu qok "llasnaga"




OcoOyto rpyniy cpeau 00bEKTOB TEXHUYECKOTO (PJIOTa COCTABIISIOT Cy/ia U
IJIaBy4YME COOPY>KEHUS TSl Pa3BEAKH U JOOBIUU B OTKPBITOM MOpE HE(DPTH,
raza v Ipyrux MoJIC3HbIX UCKOMAEMbIX U 00CCIICUCHUS TUX Pa0OT:

*  OypoOBBbIE Cyna

*  IUIaBy4He OypOBBIC YCTaHOBKH

*  cyla Ka0ene- U TpyOOyKJIaIuUuKU
- cyla CHaOXEeHUS



Ipyvboyknadounoe cyoHo - CHEIUAIU3UPOBAHHOE CYIHO, TMpEJIHA3HAYCHHOE IS
IIPOKJIAJKH MMOABOMHBIX TPYOOIPoBOIOB. B HacTosIee Bpems: TpyOOyKIaAUMKHA IITUPOKO
MCITONB3YIOTCS TIPM OCBOCHHUH MOPCKHMX HE(PTEra3oBBIX MECTOPOKISHUM SISl MPOKIAAKA
TpyOo1npoBoaoB aAuamerpoM 10 1220 mm Ha mmyounax a0 130 m.

CyaHo-TpyOOyKJIATUHK
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LEWEK CONSTELLATION

Tun cynoB CABLE VESSELS - npenna3znauens! a1 IPOKJIAAKUA KaOess Mo
MOPCKOMY JIHOO OKEaHCKOMY JHY, & TaK K€ PEMOHTa U OOCIyKUBaHUS
JMHUM TIepeiayu JICKTPUUECTBA U CBSI3H.



CraumoHapHsie raTopMbl
C XECTKMM OIOPHBIM 6JI0KOM

rpaBMTaLlMOHHAs
ruiatdopma INnardopma c
METAUTHYECKUM Bawus
XECTKHUM C pacTsDKKaMM
OCHOBaHHEM

CKBO3HOI'O THIIA
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CrauuoHapHble 11aTdOopMbl
C TMOKMM OMNMOPHBLIM 6JIOKOM

bawus
C LAPHUPHBIM
KpeIUleHHeM

IThardopma
C HaTSKHBIMH
CBA3SIMH

ITnaByume ruiathopMsel

ITomynorpyxHas
ruiargopMa

Tunsl OypoBbIX MJIaTGopM




IInaByuye OYPOBBIE YCTAHOBKH ACIIATCA Ha IBA THUIIA.

CAMONOOBEMHDBIE U NOJIYNO2PYICHDBLE .

Kak Te, Tak 1 Apyrue JOCTaBIISIIOTCS K MECTY OypeHUsl OyKCUpaMu UiIu Ha
CIIEIUAIBHOM TPAHCIIOPTHOM CYZHE.

[NonynorPyxHAR [TnaByuas CTAUMOHAPHAS
MNATOOPMA YCTAHOBKA MNATOOPMA
5
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IloaynmorpyxHas OypoBasi yCTAaHOBKA, IPUIs HA MECTO OypeHUs, MPUHUMAET
BOASIHOM OaJIJIacT M YaCTUYHO MPUTATIIIUBAETCS.

B omiinyne oT caMOnogbEMHOK YCTAHOBKU OHA HE OIUPAETCS HA JHO, a OCTAETCA Ha
m1aBy. B Touke OypeHusi OHa yIepKUBAETCS C TTIOMOIIBIO CUCTEMBI SIKOPEU WJIM KOMILJIEKCa
MOAPYJIMBAIOIUX YCTPOUCTB.

[Tonynorpy>kHast OypoBas

matdopma:

1 — ocaaka B MOXOJHOM
TIOJIOXKEHHUH,

2 — ocajJika B pabodem
TTOJIOYKEHHUH.




Camonoodvémnasn OypoBas

YCTaHOBKA Ha OYKCUPOBKE
(epmeHHbBIE ONTOPHI BHIIBUHYTHI B
KparlHee BEpXHEE MOJ0KEHUE,
YTOOBbI YMEHBIIIUTH COMPOTHUBIICHUE
BOJIbI IIPU IBMYKCHUH ).

Camonoodvémmnasn OypoBas
yCTaHOBKa B pa004eM MOJI0KEHNUU
(OmOpHI OIMYIICHBI U YIIUPAIOTCS B

ITHO).




Jlst HopMaJbHOM padoOThl OypOBBIX TIATHOPM HUX HEOOXOIUMO OOECHEYUTh TOILJIMBOM,
OypOBBIMHU pacTBOpaMH, OypHILHBIMH TPyOamu, IIEMEHTOM U T.II. Kpome Toro, mpu cMeHe
TOUEK OypeHusi HeoOxoauMa OyKCHpoOBKa IIaTdOpPMbI U 3aBOJIKa €€ sIKopeil. ITy pabory
BBITIOJTHSIOT Cy/ia 00eCTIeUeHUsI

Cynno o0ecnieyeHusi OypoBbIX YCTAHOBOK



Cnacun6o 3a BHMMaHue!



