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* PexoMeHdayuu no opeanuzayuu padoms ¢ IYMK..........

o (mpykmypa  3/1€KMPOHHOCO0  Y4eOHO-Memodu4yecko2o
KoMn/aekca no Yy4edHou ducyunaune «Hcmopus pa3bBumus
cucmem BodocHaoxerus U BodoomBedeHUsI» ...,




AKTHA/NIbHOCTb M3YYEHHUA ﬂMCLIMI'I/lMHbI.

Bonpocsl ucmopuveckoco paszbBumus cucmem docmabku u omboda 6odei
3aHumawm BaxHoe mecmo cpedu dpyzux npedmemob 86 npouecce odyveHusi no
cneyuanbHocmu 7-07-0732-02 UHxeHepHbie cemu, o00opydobaHue 3daHuu U
coopyxeHuu, npoguauzayus - BodocHadxeHue, BodoomBedeHue u oxpaHa
BodHbix pecypcoB, mem Oosnee 4mo 3mo pa3bumue HaduHaemcs, nNno cymu, C
dpebHeuwux BpemeH - ¢ MomeHma Bo3HukHoBeHus yubusuzayuu. Hemanas
yacme 4Yenobeveckou ky/Abmypsl U mexHuku uzdabHa mecHo cBs3aHa ¢ Bodou,
4mo daso oozamsiu ucmopu4Yyeckuu mamepuadn, nocBsuweHHsiu
cobepweHcmbBobaHurw dodsi4u, mpaHcnopmupobku u ovucmku B0odbsl.

N3yvyeHue ucmopuveckux ¢akmoB 6 3mou odnacmu cnocodcmbByem
21YooKkoMYy noHuMaHuw HanpabreHus pa3Bumus mexHO/M02UU, OCMbIC/IEHUK
UMernWuxcs meHdeHyuU, ux avaausy u, 6 koHe4yHom umoee, npocHo3upoBaHuw
da/ibHeuweao nymu.

YyedHbiu mMamepuasn moxHo paccmampubams kak cBoeodpaszHoe BBedeHue
6 cneyuasbHocms — kpome ucmopudeckux cnpabok, 6 pamkax uU3y4eHUs
ducyun/auHel pasvsicHawmcs ocHoBHele Bonpockl cHadxeHuss Bodou, npuema u
omBedeHusi cmoyHbix B0d, ovyucmku BodHeix cped.



UEAb U 3AAAYU AUCLUNAWHDI

L{enb _npenodaBaHus ducyunAuHsl
lenbw  npenodabBarHusa  ducyunauHel  «Mcmopus  pa3Bumus  cucmem
b6odocHadxeHuss u BodoomBedeHus» sbsrsemcs nodezomobka, Oydywux
cneyuanucmob no cneyuasbHocmu  F-07-0732-02 UHxeHepHsle cemu,
o0opydoBaHue 3daHuu U CoOpYxeHuUU, npoguauzayus - BodocHadxeHue,
6odoomBedeHue u oxpaHa BodHeix pecypcob, 3HarwwuXx:
- ucmopuw BosHukHoBeHus u pa3bumus cucmem BodocHadxeHus U
6odoombedeHuss 6 dpebHem Eecunme, dpebHeu WHAuu, dpebHeu [peuyuy,
dpebHem Pume;
- pa3bumue cucmem BodocHadxeHuss u BodoombBedeHus 6 copodax
JanadHou EBponsi, Poccuu u Pecnydsuku benapyce.

Jadadu u3y4yeHuUss ducyun/iuHsi:
- u3yyeHue mexHuku bBodocHadxeHussi u BodoombedeHussi om dpebHux
yubBusuzayuu do cecodHAWHUX OHeU;
- noay4eHue odwux cbedeHuu no cucmemam  BodocHadxeHus U
B6odoombedeHusi cobpemeHHbix 20podob;
- 03HaKOM/eHUe ¢ HobBeuwumu docmUXeHUSMU HAyku U mexHuku 6 odsacmu
BodocHadxeHusi, BodoombedeHusi u oxpaHsl BodHbIx pecypcob.




PEKOMEHAALUMWA 1O OPIAHU3ALUMK PABOTHI C 3YMK !

3nekmpoHHbIU  Y4edHo-Memoduyeckult komnaekc (IYMK) cocmoum w3z 4Yemsipex
pa3zdenob.

Teopemuyvyeckuu paszden 3IYMK codepxum mamepuassi G455 Meopemuvyeckoco
usydyeHus @akysbmamubHou ducyunauHel U npedcmabseH KOHCNEeKMOM /ekyuu U
HadopoM npeseHmayudu.

llpakmuyveckuu pasdesn 3IYMK codepxum naaHsl CeEMUHApPCKuUx 3aHAMUU.

Pa3zden konmpons 3Hanuu 39MK codepxum mamepuansi diass umozobou ammecmayuu
(Bonpocsr k  3avemy B Bude mecmupoBanusi) no3Bosawwue  onpedenums
coomBemcmbBue pe3ysbmamob yyvyedHou desmesibHocmU o00y4Yyarwwuxcs mpedobaHusam
oopa3oBame/ibHbix cmaHdapmoB Beicwezo odpasoBaHus U Yy4eOHO-NPoO2pPaAMMHOU
dokymeHmayuu odpa3zobameibHbix npoepamm Beicwezo odpa3obaHus.

BcnomozamesbHeiu pazdesn Bkawvaem y4edHyw npoepammy y4pexdeHus Beicwezo
oopaszobarHus no @akysbmamubHou ducyunauHe «Hcmopusi pazBumusi  cucmem
BodocHadxeHusi u BodoomBedeHus».

PekomeHdayuu no opeaHuzayuu padomsl ¢ FYIMK:
- snekyuu npobodamcs ¢ ucnosb3oBaHuem npedcmabBaenHsix 8 IFYMK npeszeHmayuu,
NepcoHa/bHo20 KOMNbHMepa U MY/bMUMEJUUHO20 NPOEKMopa; K CEeMUHApCKUM
3aHAmMUAM cmydeHmsl 2omoBsim dok/nadsl nNo npediaazaeMsiM memam,; npu nodzomobke
K 3a4emy cmydeHms! Mocym ucno/b3oBamb KoHCnekm /Aekyuu U Hadop npe3eHmayuu;
- ammecmayus npobodumcs 6 6ude 3a4ema 6 @opme mecmupobBarusi, Bonpocs dns
mecmupobBarusi npubedeHs B pa3zdese kKoOHMPo/isi 3HAHUU.



CTPYKTYPA 3NEKTPOHHOI0 Y4eBHO-METOAWUHECKOIO
KOMNAEKCA N0 YYEBHOM AWUCLMNAWHE
«UCTOPUA PA3BUTUA CUCTEM BOAOCHABXEHUA U

BOAOOTBEAEHUA»
Teopemu4eckul PA3GEA..........owvwiisvran. (NS
[IDaKkmMUYECKUG PAZGEN..........c.ccveeeeveee.. bz

Paszde/l KOHMPOAS 3HAHUU...................... isskas

Bcnomo2ameIbHblU PA3TE/............covvvveverr. [AEHEL



1. TEOPETUYECKWUK PA3QEN

Tema 1 3Ha4veHue Bodbl dnsi xu3HU Ha 3eMse. BodHsie
pecypcsl Pecnyonuky benapychb...............eereiisinnnn

fanee

Tema 2. BodocHadxeHue u BodoombedeHue [pebHezo Mupa.. BEELEE
Tema 3. BodocHadxeHue u BodoombedeHue zopodob EBponsi

B (PEOHUE BEKGA ..ot ess e iis s i
Tema 4. BodocHaoxeHue u 6odoombedeHue 2opodob EBponei

B XVII=XIX BEKAX .o
Tema 5. BodocHadxeHue u BodoombedeHue Ha Pycu................ BaEdEs
Tema 6. BodocHadxeHus u BodoombedeHusi 2. bpecma........... [RAEUEE

Tema 7. Ucmopus pa3Bumusi BodonodbeMHOU U HAcocHoU
IMEXHUKU  cvvvvvvosvvavscos o svessssas s ses s sss s s st ass s sss st ass s sessss s ses o

Tema 8. PazBumue mexHonocul oYUCmKU BOGbI .....ooovvevvcvvisviiinnn,

Tema 9. O0wue cBedeHuss o cucmeme BodocHadxeHus...............

Tema 10. Oowue cBedeHuss o cucmeme BodoombBedeHus.............



TEMA 1
3HauyeHue BoAabl ANA XXU3HU Ha 3emMne.

BoaHble pecypcbl Pecnyonukun Benapychb

1.1. Ponb BOAbI B NpUpoae U XXN3HU YenoBekKa.

1.2. BoaoHble pecypcbl 3emnu un npobnema gedouuurta
NpecHbIX BOA.

1.3. lNpobnema 3arpAa3HeEHUA NMEIOLLINXCS BOAHbIX
3anacoB. Meponpusatusa no oxpaHe BoA, OT 3arpsi3HEHUN

1.4. BogHble pecypchl Pb. YnpaeneHne BoaHbIMU
pecypcamMm n nx npaBoBas oxpaHa OT 3arpA3HeHunn.
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Hpeanocbinkn 3apoXxaeHinsa KUBbIX

opraHNM3mMoB B BOAE

B BOAE MMENUCb Hamnydline BO3MOXHOCTU A1
NUTaHUA, T. K. B HEN CcoAepXaTcs paCTBOPEHHbIE
CONnn, PacTBOPEHHbLIN KNCNOPOoAd B HEOOXOOAMMOM
KOINMMYEeCTBE;

BOAA yaansina HeHY>)KHble NpoaYKTbl
XXN3HEOEeAaTeNnbHOCTH;

crny>xuna bnaronpusiTHOU cpeaoun ang
Pa3MHOXEHUS;

BOAHbIE TOSILLUM cnacanu XunBble cyllecTBa OT
BbICbIXaHWUS 1 OT yNbTPadUONeToBbIX Ny4Yen, T.K.
O30HOBbI CNOW OTCYTCTBOBAI.
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CopaeprkaHme BoAbl B pa3fnYHbIX YacTaX
Tena YyenoBeka

3ybHasi amarnb - 0,2%

KocTun — 20-30%;

neyeHb - 40 69%:

MbiLwiubl — 00 70%:

MO3r — 00 75%:

cepaue - 75%;

NoYku - 0o 82%:

KpoBb — 10 85%;

nerkme -869%o;

cTeknoBuaHoe Teno rnasa — 99%

M -
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OcHoBHble YHKLUMN BOAbI B OpraHM3me
YyerioBeka

YBAAXXHAET KNcnopoa ANs AblXaHUs;
perynupyeTt Temnepatypy Tena;

NMoMOraeT opraHu3mMy ycBamBaTb nNUTaTerbHble
BeLlecTBa;

3alMLLAET XXU3HEHHO BaXXHbIE OpraHbl;
CMa3blBa€eT CyCTaBbl;

rnomMoraeT npeobpasoBaTb NULLY B SHEPTUIO;
y4YacTBYeT B OOMeHe BELLECTB;

BbIBOAUT pPasfnyHbIE OTXOAbl U3 OpraHmn3ma.

M -
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3HavyeHne BoAdbl ANsl CO3O0aHNS BHELLHNX

YCNOBWUN XNU3HW

- YOOBIIETBOPEHUE €XEeOHEBHbLIX MOTPEOHOCTEN
yenoseka (NUTbe, NPUroTOBNEHME MULLIN,
cobntogeHne NMYHOW MMrmeHbl, CTUpPKa, MbITbe
nocyabl, XXunuiia, obLeCTBEHHbIX 34aHUN K
NoOMeLLEHUN);

- yAaarieHne He4YncToT n oTbpPoOCOoB 13 AOMOB, C
TEPPUTOPUN HACENEHHBLIX MYHKTOB (CnnaBHas
KaHanmsauus);

- MICMOrb30BaHWe BoAbl B MPOMbILLINEHHOCTN,
CENbCKOM XO3SMCTBE, TPAHCNOPTE, SHEepreTuke,
MeanLUmHe;

- UCronb3oBaHWe BOJOEMOB AN OTAbIXa,
Typuama u cropra.

M -



MupoBblie 3afacki-Boabl

—

Bug Boabl O6beM (ThIC. KM3) Jonst B MupoBbIX 3amnacax (%)
00X MIPECHBIX
Boast MupoBoro okeana 1338000 96,50 -
[Toazemusble BOIBI 23400 1,70 -
[IpeumyIiecTBEHHO 10530 0,76 30,1
IPECHBIC
[TouBennas Biara 16,5 0,001 0,05
[TonsipHBIE ¥ TOPHBIE 24064,1 1,74 68,7
JICTHUKH
[Toa3emusblie AbA6I 30HBI 300 0,022 0,86
MHOTOJIETHE MEP3JIBIX
opo.t
Bona B o3epax 176,4 0,013 -
npecHas 91 0,007 0,26
coJIeHas 85,4 0,006 -
Boasl Oomot 11,5 0,0008 0,03
Bogs! B pyciax pex 2,1 0,0002 0,006
buomornueckas Boaa 1,1 0,0001 0,003
Bona B atmocdepe 12,9 0,001 0,04
Besi ruapocgepa 1385985 100 -
IIpecHblie BOaBI 35029 2,53 100
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[Tpobnema gedoumumTa NpecHbIX BoA

Boaa pacnpegeneHa Ha NOBEPXHOCTU 3€MHOIO
Llapa KpanHe HepaBHOMEPHO

[NoTpebneHne Boabl B MUpe AOCTUTNO
KonoccarbHbIX pa3MepoB U NpogormKaeT
nporpeccupoBaTtb

Boga Ha 3eMHOM LLape YyCUIEHHO 3arpsi3HsAeTcs.
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Ofecne4yeHHOCTE pECYpPCamMy NONHAIO PeYHOro v P4

" CTOKa (B ThiC. M® B Nog Ha OyWY HaceneHWs ) HOBASR
SENARONA
MeHee 5 5-25 - Gonee 25 1
HEOQOCTATOMHER CpegHAR OOCTATOYHAA W
W3GLIToOYHAR

48 DfecnevYeHHOCTE OTOBNbHBIX CTDEH
M MX YacTel

B OO0 g Kpann W hedommiis

M -
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___O6ecneYeHHOCTb pecyp )@4HOIO CTOKA
" N0 KPYNHbIM pErMoHam Mupa, Tbic. M3/rog

B AECTRaNKA ¥ DkeaHuA

O HJ#HaA AMepdka

5,704,13,1

mCH

O CeeepHan AMEpHES

O CpegHeMUpoEOid
NnokazaTenk

B AdpuKa

O apybexHan Eepona

H 2apybexHan AzuA

M -
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CTpaHbl-c HanMeHbBIeit-Boao0becrnedyeHHOCTbI0

CTpaHa ¢ HanMEHbLLEN Ha 1 yenoBeka,

BOO0O0OOEeCcne4YeHHOCThbIO TbiC. M3
Ernnet (Adppuka) 0,96
BypyHan (Adpuka) 0,55
Armxup (Adpuka) 0,46
TyHuc (Adpuka) 0,45
N3paunb (KO-3. A3unsa) 0,38
NemeH (FO-3. Asus) 0,25
Nopaanus (KO-3. Asus) 0,20
Caypnosckada Apasus (FO-3. A3ng) 0,12
IInena (Adpuka) 0,1

Kyeeut (HO-3. Asus) 0,011 mm .



STPaHbl ¢ HanbonbLUEen BO,EI,OO%G!CI'IG‘-IeHHm

Ha 1 uernosexa

THIC. M RyS.
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[1pobriema 3arpsa3HERmsH-tMEOIUXES BOOHbIX
3anacos

OCHOBHbIe NPOAYKTbI 3arpsA3HeHUNn

HedTb U HEQPTENPOAYKTbI
CUHTETMYECKME MOKLLNE cpeacTBa

TSOKENble MeTannbl (PTYyTb, CBMHEL, LMHK, XPOM, Me[b,
0S10BO)

yoobpeHus n nectmunabl

cbpacbiBaeMble TenroBble BOAbl OT 3NEKTPOCTaHL NN
pagmnoakTUBHbIE OTXOAbI

OTXOAbl XXUBOTHOBOOYECKUX KOMMIIEKCOB

KOpa JepPEBLEB, CyYbs, oceaatoLlne Ha JHe BoJgoema npu
riecocnnaBse
M -
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_HedpTsHoe nsiTHo, obpas3 Scd-nocae-roXapa v

; 3aronnieHns byposon yctaHoBkn Deepwater Horizon
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~  Meponpusatus, NnpoBOaNMbIE AN
COXpPaHEHNS YNCTOTbl BOAHLIX OOBKTOB

- obecnevyeHne NonHoOm BKMonorM4eckom OYNCTKU
XO35IMCTBEHHO-ObITOBbIX U NPON3BOACTBEHHbLIX CTOYHbIX
BOAO,

- COBepLUeHCTBOBaAHME TEXHOSOrnm NMPOMbILLJTIEHHDbIX
NnpPon3BoACTB C LUEJIblO COKpalleHNA Korim4ecTtBa CTOYHbIX
BOO N CHNXEHNA 3alrPA3SHEHUN B HUX|

- pa3paboTka u BHegpeHne MmarioBoaHon n 6e3sBogHom
TEXHOMNOINU;

- BHeApEeHNe obopOTHOro BOAOCHAOXEHUSA N pacLUUPEHNE
MOBTOPHOIO MCMNOMb30BaHMNS OYULLIEHHbBIX CTOYHbIX BOA,;

- pauMoHaribHOe NCNoNb30BaHME yO0dpeHNn
necTuyuaos,;

- peanusaums NNaHoB BOAOOXPaHHbIX MEPOTMPUATUIA.

M -



= Kapta Benapycu

POGCHA
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—— CamMble OnmnHHblie peku—
HasBaHue Ob6uwagqa anuHa (km) Benopycckasa yactb

(Km)

OHenp 2145 690
bepe3nHa 613 613
[Mpunarts 761 495
Cox 648 493
HemaH 937 459
[TTnyb 421 421
3anagHaga [1BuMHa 1020 328
Uapa 325 325
CBucnoyb 297 297
Bunus 510 276
3anagHoin byr 831 169

A




OcHoBHbIe pekn benapycu -



Pecypcbl pe4HOro CToka

MecTHbIH cTOK, MAH M3 O61wuMi CTOK, MAH M3
BonocGop pexn CpeaHe- O6ecne- CpeaHe- O6ecne-
MHOTONEeTHUH YeHHocTblo 95% MHOTONIeTHUH YeHHocTbIo 95%
3anagHoi ABuHbI 6800 4300 13 900 8600
HemaHa (6e3 Bunuum) 6600 5200 6700 5300
Bunuu 2300 1800 2300 1800
3anaaHoro byra (ekn. Hapes) 1400 800 3100 1700
LHenpa (uckn. MNpunats) 11 300 71600 18 900 12 800
BepesuHsl 4500 3300 4500 3300
Mpunatu 5600 3100 13000 7000
Bcero 34000 22 800 57 900 37200

M -
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— KpynHenmmne-o3epa o
HasBaHue MecToHaxoxaeHue [nowanb MakcumanbHas
(obnacTb, panoH) (KB. KM) rnyouHa (m)
Hapoub MwuHckasa, Magenbckui 79.6 24.8
OcBed Butebckas, BepxHeaBUHCKUI 52,8 7.5
YepBoHOE [omenbckas, 2KUTKOBUYCKUIA 40,3 2,9
ﬂyKOMﬂbCKoe Butebckas, YalwHukckum 37,7 11,5
[pnBAThI Butebckan, bpacnasckui 36,1 12,0
BbiroHoLlaHckoe BpecTtckasq, ViBauesunuckun 26.0 2.3
Heweppno Butebckasn, PoccoHckui 24 6 8,1
CBupb MwuHckas, Magenbckui 22.3 8,7
CHyabl Butebckas, bpacnasckun 22.0 16,5
YepHoe BpecTtckas, bepesoBckui 17,7 6,6
Manenb MwuHckas, Magenbckui 16,2 246

-



OCHOBHbIE XapaKTepMCcCTMKM HammbConee KpyrnHbIX
BOOOXpPaHWIIMLLL

Mioowanb,
KM=

MecTo HaxoxXaeHunsA
(o6nacTte, panoH)

BaccenH pekmu 3anaaHas OdevHa

Xopobpoeska 31,97

EsepuwieHckoe 16,60

Buntebckasa, Murnopckmii

Butebtckan, NlopoaokcKmMii

BaccenH pekm 3anadHbin Byr

Benoeexkckana NMywa 3,32

JlykoBckoe 5,04

Buunerckoe 77,00
SenbBeHcKoe 11,90

BaccewnH p

SacnaBckKoe 26,86
OcunoBUdYcKoe 11,87
CpeBeTnoropckoe 14,37
YurrmpmHckoe 21,19

BaccenH pe

KpacHocnoboaockoe 23,65
JTroBaHckoe 22.50
MorocT 16,16
Cenel 20,70
Conropckoe 23,10

BpecTtckasa, KameHeLlKMA

BpecTtckaa, Manoputcku1ii

BaccenrH pekxkmm HemaHnH

MurHckas, Buunerickmiia

MNpoaoHeHckan, 3enbBeHCKMIA

ek OdHenp

MurHckasa, MurHckKKMiA
Mormneepckasa, OcHMMNOBMYCKMIA
Nnmenbckas, CBeTrNnoropckKmii

Mormneeckasa, KmnmposckKu1ii

km NMpuunartes

MurHckaAa, ConmropckKmMii

MuHckas, JNroGaHcknn
M CTapoopo>KCKWMA

BpecTtckasna, NMMHCKMA
BpecTtckas, bepezoBckMii

M -

MuHckasa, ConmMropckKkmii




Pecypcbl noa3

eMHbIX BOJ

B rpaHuLax

aaMWUHUCTPATUBHBLIX obracrteun

AAMH HUCTpaTUBHaA obnactb

Pecypcbl npecHbIX
nopseMHbIX BoA, MAH M3 /ro

ecTeCTBeHHblIe

NMPOrHo3Hbie

OTHoweHHe IKCNAYyaTALM-
OHHbIX PECYpPCOB K ecTecT-
BeHHbIM, %

Bpectckasn 1584 2045 129
Burebckas 3357 3486 104
[omenbckas 1929 3094 160
[ poaHeHCcKasn 2613 2806 107
MuHckasd 4134 4360 105
Morunesckas 2283 2310 101
Bceero 15900 18 100 114

M -




B 2019 . Bcero 1

1%

48%

O I IpoMBIIUICHHOC Th
B Cenmbckoe XO3SIUCTBO

L1 JKwikoMMYHX03 H OBITOBOS 00CITYKHBA HHS

O Jpyrue orpacim




M MEHINE B KUTen il
~ npoMbllneHHbIX LeHTpax benapycu B 2005—-2009 rr.,
n/ (4en-cyr)

Foron Fon CHHIXKeHHe K YPOBHIO
2005 2006 2007 2008 2009 2005 e
Bpecr 264 227 204 181 149 44
Burebck 250 241 217 185 166 34
[omenb 262 245 228 198 149 32
[poaHo 302 265 245 214 193 36
Morunes 298 275 252 213 176 41
Bobpyick 256 271 238 207 182 29
Bopucos 224 216 201 204 153 32
Mo3bipb 293 231 196 195 165 44
Hosononouk 255 208 190 170 153 40
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HopmaTnBHbIE OOKYMEHTHI

BogHbin kogekc Pecnyonuku benapyck ot 30 anpens
2014 r. (c uam. ot 18.07.16. 1 17.07.17 )

3akoH Pecnybnukn benapycb «O06 oxpaHe
oKpyxatoLlen cpeabl» oT 17 uonsg 2002 r.

CaHllnH 2.1.2.12-33-2005 TmrmeHunyeckume
TpeboBaHUA K OXpaHe NOBEPXHOCTHbLIX BOA OT
3arpsisHeHUS

[TonoxeHne o0 nopsaake ycTaHOBNEHUS pa3MepPOoB U
rPaHunL, BOOOOXPAaHHbLIX 30H U NPUDPEXKHBIX NOMOC
BOOHbIX OOBLEKTOB N pEXMME BEOEHUA B HUX
X03A9UCTBEHHON AeATenbHOCTU OoT 21 mapTta 2006 T.

CaHllnH 10-113 Pb 99 30HbI caHUTapHOW OXpaHsbl
MCTOYHMKOB BOJOCHa0XeHUSA 1 BOJONPOBOAOB
XO35IMCTBEHHO-MNTLEBOIO Ha3Ha4YeHMUS
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TEMA 1. B HAUYEHUWE BO/1bI AJIS1 ’KU3HU HA 3EMJIE
1.1 Ponb BOIBI B MPUPO/IC U KU3HH YETIOBEKA.
1.2 Bonusie pecypcsl 3emin 1 pobiema aeduuuTa mpecHbIX BOJ.
1.3 IlpoGnema 3arpsi3HEHHS] UMEIOIINUXCS BOJHBIX 3amacoB. MepomnpusThs 10 OXpaHe BOJ OT 3a-
IPSI3HEHUH
1.4 Bogusie pecypcnl Pb. YnpaBieHnue BogHbBIME pecypcaMy M WX MPaBOBasi OXpaHa OT 3arpsi3He-
HUH.

1.1 Ponb 60001 6 npupooe u rcu3nu uenoseka.

Bona — cunonuM xu3Hu Ha 3emie. OCHOBHAsI IPUYUHA STOMY TO, YTO MEPBBIC JKUBBIE OPTaHU3-
MbI TTOSIBWJIMCH HA HalleW MJIAaHETE UMEHHO B BOJIE, U TPOU30LLIO 3TO OKoyo 3,5 MipA. jiet Hazaxd. [lep-
BbIC )KMBBIC OPTaHU3MBI — 3TO MUKPOCKOMMYEeCKHe 00pa3oBaHusl, HATOMHUHAIOIINE COBPEMEHHBIE BUPYCHI
u Oaktepun. TeopeTrueckue UcCaeA0BaHUS MOATBEPKIAIOT, YTO 3apPOAUTCS OHU MOTJIM B BoJe Onaroja-
psi TOMY, 4TO:

1) B BOJIe MMENUCh HAMIYYIIHE BO3MOKHOCTH JJISl MUTAHUS, T. K. B HEH COMIEPXKATCSI PaCTBOPEH-
HBIE COJIU, PACTBOPEHHBIN KUCIOPOA B HEOOXOIUMOM KOJTUYECTBE;

2) BoJia yaJsieT HEHYXHbIC TIPOYKThI )KU3HEACATSIbHOCTH;

3) coyxwuiia 01aronpUsATHON Cpeor sl pa3MHOKEHHS,

4) BOoJHBIE TOJIIY CHACAJIN KUBBIE CYLIECTBA OT BBICBIXaHUS U OT yJAbTPAQHUOIETOBBIX JIyueH, T.K.
O30HOBBIN CIIOM OTCYTCTBOBAJL.

JKuBble cyniecTBa COBEpLUICHCTBOBAIUCH, YCIOKHSIINCH, OHU BBIIUIN «HA CYIIy». Briciiei cTyme-
HBIO BOJIFOIIMOHHOTO Tpoiiecca ctall YenoBeK, KOTOPHIi MOSBUIICS OKOJIO 2 MJTH. JIET Ha3a/l.

B Hacrosiiiee BpeMsi U3 BOJBI COCTOSIT BCE KHUBBIE PACTUTENIbHbIE U )KUBOTHBIE CYIIECTBA: PHIOBI —
Ha 75%; Meny3sl — Ha 99%; kapTodens - Ha 76%; s0110KHU - Ha 85%; momuOpk! - HA 90%; OorypIBl - Ha
95%; apOy3bl - Ha 96%.

[Ipexne Bcero, TeNo YenoBeKa Ha JBE TPETHU COCTOUT U3 BOJIBI, XOTS €€ KOJIMYECTBO CYIIECTBEHHO
M3MEHSIETCA C BO3pacToM. Tak, B Tese 3-MecSYHoro miojaa coaepxkurcs 95% Boabl, S-MECSIYHOro MIoa -
85% BozbI, HOBOpOKAeHHOTO pederka — 70%. B3pociblil 4enoBek cocTOUT U3 BojbI Ha 65%, a K cTapoc-
TH 3a11achl BOJbI B OpraHU3Me elle 601ee CHUKAIOTCS.

CopepxaHrie BOJbI B Pa3IMYHBIX YaCTAX TeJa COCTABIsACT: B 3yOHOU amanu - 0,2%; koctu — 20-
30%; meueHs - 10 69%; Mprmiel — 10 70%; Mo3r — 1o 75%;cepane - 75%; nouku - 10 82%; KpoBb — A0
85%; nerkue -86%;ctexnoBunHoe Teno rinaza — 99%. Ilpu obmeit macce yenoeka 80 Kr cpenHeB3Be-
IEHHOE KOJIMYECTBO BOABI cocTaBisieT 40 MUTpOB, U3 HUX 25 11 - BHYTPUKIIETOYHAA U 15 JIUTPOB - BHe-
KJIETOYHAS )KUIKOCTb.

B opranusme HeT HM OJJHOTO TMpoIliecca, CBA3aHHOTO ¢ OOMEHOM BEIECTB, KOTOPBIM MPOXOAUI Obl
0e3 yuacTtus Bojbl. [loaTOMy cOCTaBHOI 4acThiO BOJAHOTO OOMEHA sSIBIIsIeTCs BOAHBIN Oananc. OH ompee-
JISI€TCSl COOTHOIIEHUEM MOCTYNUBIICH U BBIACTUBILICHCS JKUIKOCTH.

Boanplii oOMeH B opraHm3Me IpOTEKaeT ¢ OOJIbIION MHTEHCUBHOCTHIO. [lake mpu yMepeHHOH
TeMIIepaType OKPYKAIOIIEH cpelbl U HEOOJbIION (PU3MUECKOW Harpy3Ke B3POCHBIA YEIOBEK BBIIEISAET
IIPUMEPHO 2-2,5 TUTpa BOJBI.

Kak 6bu10 0TMEUeHO paHee, B HOpME MEX]Y KOJIWYECTBOM MOTPeOsIIeMON U BbIIEISEMON BOIbI
JOJKHO CYIIECTBOBATH CTPOToe paBHOBEcHE. M eciu y B3pOCIIOro 4enoBeKa MoTpeOHOCTh B BOJIE B CYTKH
cocrapisier 30-40 rpaMMOB Ha KujiorpamMM (I/KT) MaccChl Teja, y JETe TPyAHOr0 BO3pacTa OHA 3HAYH-
TenbHO BhIme - 120-150 r/kr. Beigenss B cyTku 2-2,5 nuTpa *KHUIAKOCTH, YEIOBEK JTOJKEH CTOJIBKO XK€ U
notpebnath. [lpubnmusurensno 40% exenHeBHON MOTPeOHOCTH OpraHU3Ma B BOJE YAOBIETBOPSETCS C
MUIIEH, OCTaTbHOE MBI TOJIKHBI TPUHUMATH B BUJIE PA3TUYHBIX HAMTUTKOB.

Hacrosmyio 1ieny Boge Mbl y3HaeMm, korja e€ numaemcs. be3 muiu 4enoBek MOKET MPOKUTH
okoJo 50-Tu IHEH, eciii BO BpeMs TOJIOIOBKH OH OyJIeT MUTh MPECHYIO0 BOIYy. be3 BOMbI OH HE MPOKUBET
U HEJEN0 - CMePTh HAcTynuT 4epe3 5 aueit. IToreps 1-2% (0,5- 1,001) Boasl yKe BBI3BIBACT HEOOXOIM-
MOCTh BOCCTAHOBJICHHSI BOJHOTO OallaHCa, T.€. YEJIOBEK HAUWHAET HCIBITHIBATH KaXAy. Eciaum yenoBek
TepsieT 6-8% OT Macchl Tena 3a c4eT JAeuiuTa BoAbl, TEMIIEpaTypa Tella Y Hero MOBBIIIAETCS, JbIXaHUe
CTAaHOBUTCSI YYAIIEHHBIM, YaCTOTa CEPJCUYHBIX COKPAIICHUN BO3PACTACT, BI3KOCTh KPOBU YBEITUYHBACTCS,
KOXHbIE TOKPOBBI KPACHEIOT, MOSBISAIOTCA MbIIIEYHAas CIa00CTh, BSJIOCTh, TOJIOBHAsA 00JIb, TOJIOBOKPY-
xenne. Koxa craHoBUTCS TIpsAOII0H, MBIIIEYHBIH TOHYC 3HAUUTEIIHPHO CHIYKACTCSI.

[Tpu motepe 10% oT Macchl Tena 3a cyeT AeQUIMTA BOAbI KIMHUYECKAsh KapTHUHA PE3KO yXy/Alla-
€TCsl: TJIa3HbIe sI0JIOKM 3arajgaroT, Ha KOXKe 00pa3yloTCsl TPEIIMHBI, HA0II01aeTCsl TOTEMHEHHE CO3HAHMSI,



Y OTH SIBJICHUS MOTYT cTaTh HeoOpatumbimMu. [Toteps ke 20% (7-8 1) )kuAKOCTH aOCOMIOTHO CMEpTENIbHA
IUIs 4EI0BEKa.

BonesHneHHble ABIEHUS MOTYT HACTYIIUTh U B TOM CIIy4ae, €CIM YEJIOBEK BBHIITMBAET U3JMILIHEE KO-
JMYECTBO BOJbl. Pa3BuBaeTcd KapTHHA BOJHOM MHTOKCHKAIMU, BBIPAXKAIOILASACS B CIFOHOTCUYEHUH, TOUI-
HOTE, pBOTE, YCHJICHHOM MOYEOTIeIeHNU. BO3HUKAIOT MBbIIIeYHas C1ab0CTh, CY10pOTH, TOJIOBHBIE OOJIH.

Kak BUAHO M3 U3J10KEHHOTO, JIt00asi KpailHOCTh B MOTPEOJECHUH BOJIbI MOXKET HAHECTH BpeJl 3710-
POBBIO, HHOTIa HETIOMPAaBUMBIH. BOT moueMy HeoOX0aMMO cOOII0AATh TUTHEBOM PEIKUM.

OcHOBHBIE (YHKIIMU BOJIbI B OPraHU3ME UEJIOBEKa!

- YBIIQXXHSET KUCIIOPOJT IS IbIXAHHS;

- peryJaupyeT TeMIIEpATypy Tena;

- IOMOTaeT OPraHU3My yCBaUBaTh IIUTATENIbHbBIE BEIIECTBA;

- 3aIUIIAET XKU3HECHHO BaKHbIE OPTaHbl;

- CMa3bIBaET CyCTaBbI;

- IOMOTaeT NpeodpazoBaTh MUILLY B SHEPTHIO;

- yU4acTBYeT B OOMEHE BEILECTB;

- BBIBOJUT PA3JINYHbIE OTXO/Ibl U3 OPraHU3Ma.

Kpome BHyTpeHHEr0, OMOJIOTHYECKOTr0 3HAUEHHs BOJIa UMEET OIPOMHOE 3HAYCHUE JJIS CO3JaHuUs
BHEIIIHUX YCJIOBUM KU3HU:

- YJIOBIIETBOPEHUE €KETHEBHBIX MOTPEOHOCTEN yenoBeka (IMUThe, IPUTOTOBICHUE MHUILH, COOIIO-
JIEHHE JINYHOM TUTHUEHBI, CTUPKA, MBIThE MOCYbI, JKUINIIA, OOIIECTBEHHBIX 3JaHUN U TIOMELCHUH);

- yJaJIeHue HEYUCTOT U OTOPOCOB U3 JIOMOB, C TEPPUTOPUH HACENCHHBIX MYHKTOB (CIJIaBHAs Ka-
HaJU3a1us)

- UCIOJIb30BaHUE BOJbI B MPOMBIIIIEHHOCTH, CEJILCKOM XO035HCTBE, TPAHCIIOPTE, SHEPTETUKE, Me-
IWILIMHE;

- HCII0JIb30BAHHUE BOJOEMOB JIJIsl OTJbIXA, TYpU3Ma U CIOpPTA.

Taxum 00pa3oM, MOXKHO ClIeJIaTh BBIBOJ O TOM, YTO POJIb BOABI JUIS YEJIOBEKA OTPOMHA.

1.2 Boouwie pecypcot 3emnu u npoodnema oepuyuma npecHwvix 600.

Bona 3anumaer 71 % 3eMHOI MOBEPXHOCTH, COCTABIIAS OKEaHbl U MOps, PEKH U 03€pa, BOAOXpa-
HWIMILA U KaHAJIbI, IPYAbI, PY4bH, IPyrue BOAOEMBI U €€ MOTeHIIMAbHBIE 3a1achl B BUJE JICTHUKOB, Ia-
poB arMocdepbl. OO0IIast Macca BOJIBI COCTABIISIET MO PA3TUYHBIM olleHKaM 1390 mutH. km®. Ha kaxzoro
KUTEN 3eMiid TpuxoAauTcst okoiao 290 miuH. T Boasl. Ho ocHOBHast €€ macca moka HeIOCTyIHA JJIs IIU-
poKkoro ucrnonb3oBanus, n60 97,5 % Bcex Boa — conenble. [IpecHoii BoAbl Ha 3eMHOM Iape ToibKo 2,5 %
(35 muH. KMS), YTO KOHEYHO TOKE HeMaJIo - 0oJiee 8§ MITH. T B pacyeTe Ha OJJHOTO KHuTeist 3emiu. M3 gero
CKJIQJIBIBAIOTCS 3aachl MPECHOMN BOJBIL:

- BOJIa JIEIHUKOB M MOCTOSTHHOTO CHEKHOTO MTOKPOBA. ... e'uuveennane... 24064,0 TrIC. KMS

- TIOJI3EMHBIE TTPECHBIC BOJIBL. ... v ettt enttenteenttennteeneeenneeeneannnenns 10530,0 ThIC. KM

= BOJIA TIPECHBIX O3€P .1t vttt enntteennteeennteeeenneeeenteeeanneeeeaaneeeannaeeenns 91,0 ThIC. KM
S (01 1: 100§ 05 1: 1 (2 1) £:1 v H 16,5 THIC. KM
3] £ LY (0110 1) 0) 5 (R 12,9 ThIC. KM
10 )1 ;N 010 11 (0 S 11,5 ThIC. KM
001 €21 1) 2,1 THIC. KM
SN0Y7 (3 ()7 (03 :; 10 : 10V b D 1,1 THIC. KM,

[Toutn 70% mipecHBIX BOJI 3aKJIIOYEHO B JIEAHUKAX APKTHUKUA U AHTAPKTHUIBL, JEASTHBIX U CHETOBBIX
«IIarkKax» rop, a TaKXkKe B JIbJAaX 30HbI BEYHOW Mep3NoThl. [IpakThuueckoe MCIONb30BaHUE WX PE/ICTaB-
JIIeT OOJIBIIYIO TPYAHOCTH. JIJIsl MpakTUUeCKuX Ieiel YeTOBEK MCIOJb3YyeT, TJIaBHBIM 00pa3oM, peuHOM
CTOK U BO30OHOBJISIEMbIE TIPECHBIC MOI3eMHbBIE BOJBL. [IpHOIM3UTENbHEBIN 00beM UX Ha TUIAHETE COCTaB-
aset 43,8 u 13,3 ThIC. KM3/1"O,I[ COOTBETCTBEHHO. 3arnaca TaKoil BOJbI BIOJHE XBAaTAaeT JI YIAOBJIETBOpE-
HUS CaMbIX OOJBIINX 3aIPOCOB YesioBedecTBa. Eciau J00aBUTH K 3TOMY, 4TO BOJA - BO3OOHOBISIEMBIN pe-
cypc (B pe3ysibTaTe KpyroBOpoTa OHa CHOBA BO3BPAIAETCS K HaM), TO BO3HUKAET BOIPOC: €CTh JIU O YeEM
OecriokouTcs?

Onnako B HacTosIiee ¢ OypHBIM POCTOM HACEJICHHS, MPOMBIIIJICHHOCTH, CEIHCKOTO XO3SHCTBA,
IIPECHOM BOJBI HA 3€MJIE HE XBATAET yxke cenyac. [IpuuuH 11 3T0ro npeaocTaroqHo.

Bo-nepBrix. Boga pacrnpeneneHa Ha MOBEPXHOCTH 3€MHOIO IIapa KpailHe HepaBHOMepHO. OIHU
rocynapcTBa Ha ranere (Hampumep, B FOro-Boctounoi A3un) IMEIOT BOY B 3HAUUTEITHHOM KOJTHMYECT-
BE, IPYTUe XPOHUYECKU CTPAIAIOT OT €€ HemocTaTka (ABCTpaius).



Bonubie pecypcbl pek (pecypchl peyHOTO CTOKA) OLIEHUBAIOTCS B 47 ThIC. kM>/rox, a CpPEeIHEMHUPOBOM
MoKasareiab 00ECIEeYeHHOCTH PEYHBIM CTOKOM (CTOK Ha YNy HACEJIEHHs) COCTaBIIET OKOJO & ThIC.
M*/ron. C ZOCTaTOMHOI U U3GBITOUHONH 00ECTIEYEHHOCTHIO — Konro, noBas 3enanaus, Kanaga, Hopserus,
bpasumus, Poccus. Co cpenneii o6ecrieueHHocThio — CIIIA, Mekcuka, Apreatuna, Ounnsaaus, [se-
s C HepocTaTouHOU oOecnieueHHOCThIO — Eruner, CaynoBckas Apasusi, Amkup, Kurait, Uanus, ['ep-
MaHuwus, Ilompmma.

Pecypcel Boabl Ha 3emiie COKpAIlatOTCsl BCJIEICTBHE HEMPABUIBLHON XO34WCTBEHHOM AESTENbHO-
CTH 4eJIOBEKa, HalpuMep, B pe3yJbTaTe Ype3MEPHOI BBIPYOKHU JIECOB, OOecreunBas TEM CaMbIM, HaIlpH-
Mep, HACTyIUIeHHE KpynHeiimei 6e3BonHol mycTeinu Caxapa B Adpuke. [yt pemienus: npou3BOIUTh
peryiupoBaHue U NepeOpoCcKy PEeUyHOro CTOKa, 3alpellaTh BHIPYOKY BOJAOOXpAHHBIX JECOB MO Oeperam
pex.

Bo-Btopsix. [ToTpebienne Boabl B MUPE TOCTUIIIO KOJIOCCAIBHBIX Pa3MEPOB U MPOJOJIKAET MPO-
rpeccupoBath. Ecim B cpeiHue Beka yenoBek ooxoauics 12 — 25 nurpaMu BOJIbl, TO B HACTOSIIEE BPEMs
B KPYIMHBIX TOpojiaX 3aTpayrBacT Ha CBOM XO03UCTBEHHO-OBITOBBIC HYXbI 10 600 1 Goyiee JIUTPOB B CY-
TkH. Taxke OOJBIIIOEe KOJIUYECTBO BOJBI MOTPEOISET MPOMBIIUICHHOCTh. Hanbonee BOJOEMKUMU SIBIISI-
I0TCA YepHas U I[BETHAs METa/UTyprusi, XUMHUYEcKasl U LeJUTI0I03HO-OyMaskHas MpOMBIIUIEHHOCTh. Ha-
npuMep, 1uid Beimycka 1 T uyryHa u cranu tpedyercs 120-350 m° Bozel, 1 T Hukenst — 4000 m° Bogsr, 1 T
CHHTETHYeCKOro Bomokna - 2000-5000 m° Bozbl, 1 T Oymaru — 400-800 M Boxbl. Taxoxke OonbIINE OTE-
pH BOJIBI B CEbCKOM X03siiicTBe (1 ronoBy menkoro poratoro ckota — 10-15 n/cyt, KpymHOTo poratoro
ckota — 100-125 n/cyT), HaubosbIue MOTEPH HAOIIOAAIOTCS TIpH oporeHuu. [1yTu permenus: 53KOHOMHO
MCIOJIb30BaTh BOAY (IPUMEHSTH OoJiee COBEpIIICHHBIC, B T.4. 0€3BOHBIC TEXHOJIOTHH, IIEPEBOJI MPEATIPH-
ATUNA Ha 3aMKHYTBIA BOJHBIM LUK U T. 1., OCBAUBaTh HOBbIE CUCTEMbI OPOLIEHHS C pallMOHAJIbHBIM pac-
XOJ0BAaHUEM BOJIbI).

B-Tperbux, BoJia Ha 3¢MHOM IIape YCUIICHHO 3arpsA3HIETCS.

1.3 Ilpobnema 3azpsaznenusn umerwuxca 600HbIX 3anacos. Meponpuamus no oxpane 600 om
3azpA3HeHUll.

OcHOBHbBIE HCTOYHUKHU 3arpsA3HEHUN — HAacelIeHHE, IPOMBIIIIEHHOCTD, CEJIbCKOE X0341iCTBO, IHEP-
TeTUKa, BOAHBIM TPAHCIIOPT, JIECOCILIAB.

OCHOBHBIE TPOAYKTHI 3arPSI3HEHUN:

1) Hedts u nedprenponyktel. HedTh mpencraBiseT coOoil BSI3KYI0 MACISHUCTYIO KHIKOCTb,
MMEIOIIYI0 TEMHO-KOPUYHEBBIN 1[BeT. OCHOBHBIE KOMIIOHEHTHI HEPTH - YriIeBoA0po Ikl (10 98%).

Esxxeromno B MupoBoii okeaH noctymnaer okono 30-35 muH. T. HeTH (IIpU TPAHCIIOPTUPOBKE —
65%, npu 100bIYM, TpU MepepadoTKe, MPHU UCIOJIB30BAHUN B KaueCTBE TOIUIMBA U MPOMBILIUIEHHOTO ChI-
pbsi). ToHHA MOTEpsSHHON B OKeaHe HE(TH MOKPHIBAET TOHKOW IJICHKOW 12 KM® BOJHOM IIOBEPXHOCTHU.
Hedrsnble naTHA 3aTpyAHSIOT Mpoliecchl (POTOCHHTE3a B BOJIE M3-3a MPEKPAIICHUS JOCTYIa COMHEYHBIX
Ty4el, a TaK)Ke BhI3bIBACT THOETh PACTEHUN U KUBOTHBIX. BocCTaHOBIICHUE MTOPAKEHHBIX YKOCUCTEM 3a-
Humaet 10-15 mer. B Mupe npoOypeno okono 2500 ckBakuH, riryouHoiu 10 900 m. Exxeronno oxosio 6000
TaHKEPOB MEKIYHAPOTHBIX (JIOTUIIHIA TPAHCTIOPTUPYIOT 3 MIIPI. T. He(TH.

2) CuHTeTnyecKue moBepxHOCTHO-akTUBHEIE BemecTBa (CITAB) — oTHOcsATCS K 00mMpHON Tpyn-
M€ BEIIECTB, MOHIKAIOIIMX MOBEPXHOCTHOE HATsKEHUE BOJbl. OHU BXOAST B COCTAaB CHUHTETHUYECKHUX
Moromux cpeactB (CMC), mmpoko NMPUMEHSEMBIX B OBITY M TMPOMBIIIUICHHOCTH. BMecTe co CTOYHBIMU
Bogamu CITAB nonagatoT B MaTepUKOBBIE BOJBI U MOPCKYIO CpPEAY.

[TpucyrcrBue CITAB B cTOUHBIX BOJAX MPOMBIIIIEHHOCTH CBA3aHO C UCIOJIB30BAHUEM UX B TAKUX
npoiieccax, Kak pas3/ielieHue MPOAYKTOB XMMUYECKUX TEXHOJIOTHM, MOJyYeHHE MOJUMEPOB, YIyUIlICHHE
ycinoBuil OypeHust HePTSHBIX M Ta30BbIX CKBaXXHH, 00pb0a ¢ Kopposueit obopynoBanus. B cenbckoM Xo-
3siictBe CIIAB npuMeHnsieTcst B cocTaBe MeCTUIIUAOB.

CITAB mi10xo nmogaaroTcsi OYMCTKU U TOCTYMAroT B BOJA0eM B kosmuecTBe 50-60% OT uX Havyaib-
HOTO KOJIMYecTBa (IIPOU3BOJUTCS MPOMBINIICHHOCTh > 4 MIIH. T.), CHOCOOHBI 0Opa30BBIBATH TOJICTHIN
CJIOM TMEHBI, 3aTPYAHSIONINI MPOIECCh CAMOOYHIIICHUS.

3) Tsoxenbie MeTalIbl (PTYTh, CBUHEII, KQJAMHMA, [IUHK, MEJlb, MBIIIbIK) OTHOCATCS K YHCIy pac-
MIPOCTPAHEHHBIX U BEChbMa TOKCHUYHBIX 3arps3HAIOMNX BemecTB. OHU MHUPOKO MPUMEHSIOTCS B pa3iny-
HBIX TIPOMBIIIICHHBIX TPOU3BOACTBAX, TO3TOMY, HECMOTPSI HA OUHCTHBIE MEPOIIPUSATHUS, COJEP)KAHUE CO-
€IMHEHHUS TSKENBIX METAJIOB B MPOMBIIUICHHBIX CTOYHBIX BOJAX JOBOJILHO BhICOKOE. bombIine Maccel
3THX COEIMHEHHI MOCTYMAIOT B MOps depe3 arMochepy. Hanbonee omacHbl: pTyTh, CBUHEI U KaIMHM.
Tspkenple MeTaIIBl OCEaloT Ha JAHO BoJioeMa, 00pa3ysl 3arps3HsIONINI pernoH



4) YnoOpenus U necTHuIbl. [IeCTHIMIBI — TIECTUINIBI COCTABIISIOT TPYIITY UCKYCCTBEHHO CO3-
JAHHBIX BEIECTB, UCIOIb3YyEMbIX Ul OOpHOBI C BpeauTensMu U Oone3HsmMu pactenuid. [lectunuapr ne-
JISTCS Ha CIEAYIONIUE TPYIIBI: MHCEKTUIIUABI - JIsl OOpbOBI ¢ BPEAHBIMU HACEKOMBIMHU, ()YHTUITUABI U
OaKTepUIUIBI - i1 OOpbOBI ¢ OaKkTepuaIbHBIMU OOJIE3HSIMH PACTEHUM, TEPOUIIUIIBI - TPOTUB COPHBIX
pacTeHui.

Y cTaHOBIIEHO, YTO MECTUIM/IbI YHUUTOXKAsl BpeAuTeNel, HAaHOCAT Bpell MHOTUM IOJIE3HBIM Opra-
HU3MaM U MOJPHIBAIOT 30POBbE OMOIICHO30B. B celbckoM X0341CTBE JaBHO yXKe CTOUT Mpoliema rnepe-
X0J1a OT XUMUYECKUX (3arpsI3HAIONINX CPey) K OMOIOTHYECKUM (IKOJIOTHYECKH YUCTHIM) METOIaM 0Opb-
OBl C BPEIUTEIISIMHU.

[TpoMbInIeHHOE TPOU3BOJICTBO MECTUIMIOB COMPOBOXKIAETCS MOSBICHUEM OOJIBIIOTO KOJINYECT-
Ba MOOOYHBIX MPOJIYKTOB, 3arpsI3HSIONIMX CTOYHBIC BOJBI. B BOIHOI cpene dyaie APYruX BCTPEHAIOTCS
MPeICTaBUTENN WHCEKTULIUOB, QYHTULIUIOB U TepOUIIIOB.

Y1no0peHust ¥ MeCTUINAbI aKKYMYJTUPYIOTCS B BOJIE, BBI3bIBAsi THOEH JKUBBIX OPraHU3MOB U Jie-
Jas X OmacHeIMU K ymoTpebnenuto B numy. JJJIT u ero npou3BoaHbIE JIETKO PacTBOPUMBI B KHUPax U
MO3TOMY HAKaIJTUBAIOTCS B OpraHaxX pbI0, MIEKOMUTAIOIINX, MOPCKUX MTHUII. BelecTBa MOTHOCTBIO HC-
KYCCTBEHHOT'O MPOUCXOXKACHHUSI, TO3TOMY HE pasjiaraloTcsi B MPUPOAHBIX YCIOBUSIX, a HAKAIUIMBAIOTCS B
OKEaHe.

5) TemnoBoe 3arpsi3HeHUE. TeMIoBOE 3arps3HEHNE TTOBEPXHOCTH BOJOEMOB M MPUOPEKHBIX MOP-
CKHX aKBaTOPHI BO3HUKAET B pe3ysbTare cOpoca HarpeThIX CTOYHBIX BOJ JEKTPOCTAHIIMSIMHU U HEKOTO-
PBIMU TTPOMBIIIJICHHBIMU TPOU3BOACTBaMH. COpOC HArpeThix BOJ BO MHOTHMX CIIy4asx OOyCIaBIMBAcT
IOBBILICHIE TEMIIEpaTyphl BOAbI B BogoeMax Ha 6-8°C. ILomans MaTeH HArPeThiX BOJ B IPHOPEKHBIX
paiioHax MOXeT ocTUrath 30 KB. KM.

TepManbHbIC 3arpsS3HEHUS BBI3BIBAIOT YBEIMUECHUE MIUHEPATH3AIUHN BOJIbI, BHI3bIBASI HHTCHCHUBHBIN
POCT BOJIHOM PacTUTENHHOCTH U HAKOIJIEHUIO OPTaHUYECKOTO BELIECTBa, BCIEJICTBUE PA3NIOKEHUs KOTO-
PBIX IPOUCXOAHUT YMEHBIIIEHNE KOJHMYECTBA PACTBOPEHHOTO KUCIOPO/a B Boje (IBTpOdUKALIHS BOJOEMA).
VYXyamaoTcs yCIoBUs KU3HM MHOTHX BOJHBIX OPraHW3MOB, Pa3BUBAIOTCS CHHE-3€JI€HbIE BOIOPOCIH,
3HAYUTENIBHO YBEIIMUUBACTCS TOKCUYHOCTD 3arps3HSIONINX BOIY MPUMECEH, H3MEHSIOTCS CPOKU HEepecTa
pBIO U T. 1.

6) PaguoaxkTuBHBIE OTXO/BI. 3aXOPOHEHHE paAHOaKTUBHBIX 0TX0A0B (PAO) B MOpe paccmaTpuBa-
€TCsl KaK M3OJISIMS STHUX OMACHBIX BELIECTB OT Cpelbl OOMTaHUS YelIOBEKa Ha MEepUOo/, TOCTATOUHbIHN s
¢u3nUecKoro pacnaaa paauoHyKINI0B. 3aXOPOHEHHE JKUIKUX paanoakTHBHBIX 0TX010B (OKPO) u TBep-
IBIX pamnoakTUBHBIX 0TX0110B (TPO) ocymiecTBiIsamoch MHOTUMHU CTpaHAMH, UMEIOIIUMH aTOMHBIN (DIIOT
¥ aTOMHYIO TIPOMBIIUICHHOCTD.

[TepBoie 3axoporeHus: PAO B mopsix Obumn mpom3BeneHbl B 1946 r CIIIA B ceBepo-BOCTOUHOIM
gactu Tuxoro okeana Ha paccrossHuu 80 kM oT modepexbst Kamudpopuuu. C 1947 v ¢Opockl cTanu npous-
BoauThcs BenmukoOpuranueit u ap. Jlo 1983 r npaktuxosancs copoc TPO B oTkpsITOE MOpE.

B CCCP 3axoponenue PAO Hauanoces B 1957 1. B c€BEpHBIX U JAIBHEBOCTOUHBIX MOPSIX.

C 1993 rona 6wu1 3amperieH cOpoc KUAKUX PaanOaKTUBHBIX 0TX010B (JKPO), HO 4nCIio UX HEYK-
noHHO pacteT. [ToaToMy B HensX 3aImuThl OKpyxKaromied cpeabl B 90-¢ ronsl cranu pa3padaThiBaThCs
npoekTsl ounctku JKPO.

B 1996 rony mpencraBUTENH AMOHCKHX, aMEPUKAHCKUX U POCCHMCKHUX (PUPM MOANHUCAIN KOH-
TPaKT Ha CO3/IaHME YCTaHOBKH 1o mnepepadbotke KPO, ckonuBmuxcs Ha Jlanbaem Boctoke Poccuu. Ha
peaTM3aIHIo MPOEKTA MPABUTEIHCTBO SMMOHUY BBIACIUIIO 25,2 MITH. I0JIJIAPOB.

7) OTXO0/1bI )KHBOTHOBOTYECKUX KOMIUIEKCOB — MPEUMYIIECTBEHHO OPraHUYECKOT0 MPOUCXOXKIC-
HUsI, MOTYT BBI3BaTh ABTPO(MUKAIMIO BOJIOEMA, MOTYT COJIEPKAaTh BO30OyAUTENeH onacHbIX 3a0oneBaHmil. 1
ceuHoepma Ha 100 THIC. TOJIOB IO MHTEHCUBHOCTU 3arpsi3HCHU PaBHOIICHHA TOPOAY C KOJUYECTBOM
xuteneit 250 Thic. 4enoBek

8) Kopa mepeBbeB, cyubsi, oceqaroliye Ha JHE BojoeMa IpH JjecociuiaBe — cocrasiser 10% ot
00IIEero KOJTMYECTBA, MPUBOJIUT K BBICTICHUIO CMOJIBI, (DEHONBHBIX U AP. BPEAHBIX BEIIECTB, MpHU €€ pas-
JIO’)KEHUE MPOUCXOTUT TOIJIOMIEHNE KUCIOPOAa, TakKe MPH JIECOCIIaBe TMOHYT MajbKH, pa3pylIatoTcs
HEPECTUJININA, OTPABIISIETCS UKPA.

Jlyist coxpaHEeHHs YUCTOThHI BOJHBIX O0BETOB CIIEyeT TPOBOJAUTH TAKHE MEPOTIPHUSTHSI:
- o0ecrieyeHue MOTHOW OMOJOTUYECKONW OYMCTKU XO3SMCTBEHHO-OBITOBBIX W IMPOU3BOJICTBEHHBIX
CTOYHBIX BOJ,



- COBEPILIEHCTBOBAHUE TEXHOJIOTMI MPOMBIIUICHHBIX MPOU3BOJICTB C IEJIbI0 COKPAILIEHUS KOJIUYe-
CTBa CTOYHBIX BOJI U CHWIKEHUS 3arps3HCHUI B HUX;

- pa3paboTKa ¥ BHEIPEHUE MaJIOBOHOW U OE3BOIHON TEXHOJIOTHH;

- BHEJPEHHE 000POTHOTO BOJOCHAOKEHUS M PACIIUPEHUE TTOBTOPHOTO HMCIIOIB30BAHUS OUYUIIEH-
HBIX CTOYHBIX BOJI;

- parMoHaIbHOE MCTOIB30BaHNE YI0OPEHUH 1 TIECTUIINIOB;

- peanu3anus MIaHOB BOJOOXPAHHBIX MEPOIIPUSATUH.

Taxum oOpa3oM, HeXBaTKa YMCTON BOJBI CTajla PEAIbHOCTD HAIIETO BpeMEHHU. B Hamm n1HU Benet-
Csl IHTEHCUBHBIM MOUCK HOBBIX UCTOYHUKOB BOJIbI (ONPECHEHUE MOPCKOM BOBI, YIPABICHUE OCAJIKAMU U
TassHUEM JICTHUKOB M JIp.). B 9TOM HampaBlieHWH MMEIOTCS Y)K€ ONpPEIeNICHHbIE YCIIEXH, HO IIHMPOKOMY
BHEJIPEHUIO 3TUX IIPOEKTOB MPEMATCTBYET CI0KHOCTh TEXHUUECKUX PEIIEHU, BHICOKAs CTOUMOCTb H JIp.

1.4 Boonwie pecypcor Pb. Ynpasnenue 600Hbimu pecypcamu u ux npagoeas 0Xparna om 3azpas3-
HeHuu.

ITo obGecrieuenHocT BOAHBIMU pecypcamu PecmyOnuka benapyck HaxoauTcs B CPaBHHUTEIBHO
ONaronpusATHBIX ycIoBHsX. MIMeromuecs pecypchl IPUPOAHBIX BOJI BIOJIHE AOCTATOYHBI AJISl YAOBIETBO-
PEHUS KaK COBPEMEHHBIX, TaK U NEPCIEKTHUBHBIX MOTPEOHOCTEH CTpaHbI B BOJIE.

Tepputopus benapycu siBisieTcst BogopasnenbHoON s 6acceitHoB bantuiickoro m YepHoro mo-
peil. Oxono 55% romoBoro CToka MPUXOAMUTCS HAa peku OacceitHa YepHOTo MOps M, COOTBETCTBEHHO,
45% — banruiickoro.

Bcero nacunteiBaercs 20800 pek, obmel npoTsikeHHOCThI0 90600 kM. KpymnHeitmue peku, mpo-
TsokeHHOCThIO Oosiee 500 km — J{nenp (700 km Ha tepputopun PB) u ero mputoku I[lpumnsare (500 km),
bepesuna, Cox; Heman (459 kM Ha Tepputopun PB) u ero npurok Bunus; S3anannas /[suna (328 km).

B Bbemapycu umeercs 10800 o3ep u 6osee 9000 6omot. Hambomnee rimybokue, pasHOOOpa3HBIE 11O
OYepTaHMSM U KUBOMHCHBIE 03epa HaxoaTcs B bernopycckom IToosepobe (Ha ceBepe pecnyonukn). Camoe
oompiioe 03epo Hapous 3aHnmaet miomiaap okoso 80 KMZ.

Co3nano 91 MCKyCCTBEHHBIX BOJOXPAHHIIUIN, KpyIHeIee U3 KOTOPbIX - Buieiickoe mo cBoum
pasmepam (79,2 km®) comoctaBuMo ¢ o3epoM Hapous. Cosmgano 1138 npymoB (MCKYCCTBEHHO CO3aHHBIE
B COBXO03axX M pbI0X03ax), 00m1as Iomaas Npya0B U BOJOXpaHMIUI 863 KM

[ToBepxHOCTHBIE BOJAHBIE PECYPCHI MPEACTABIEHBI B pecyOINKe IIaBHBIM 00pa30M pEeYHbIM CTO-
KOM, KOTOPBIN B CPETHUE [0 BOJAHOCTH T'O/IbI COCTaBIIsET 57,9 kM’ B MHOTOBOIHBIE TO/IBI OOIIHIA PEUHON
CTOK yBenuuuBaercs 10 92,4 km°, a B ManoBoaubie (95% 00ece4eHHOCTH) CHIKAETCs 10 37,2 KM® B TOI.

IIpecHble moa3eMHBIE BOABI paCIIPOCTpaHEHbl Ha TeppuTtopuu bemapycu noscemectHo. X ecre-
CTBEHHBIE pecypchl cocraBistor 15,9 km®rox (0,043 km®/cyr), npornosusie 18,1 km*/rox. Benmnunna ec-
TECTBEHHBIX PECYPCOB 3aBHCHUT OT YCJIOBHH (hOpMHUPOBaHUS MOJ3EMHBIX BOJI, KOTOpbIe Hauboee Oiaro-
MPUSTHBI B LIEHTPAJIbHOM, CEBEPO-BOCTOUHOM M 3anagHol yactsx ctpanbl. Ha 2000 r. pazseneno 245 me-
CTOPOK/ICHUI M YYaCTKOB MOA3EMHBIX BOJI C IKCIUTyaTaIllMOHHBIM 3amacoM 2,29 km*/ron (okomno 13% ot
CYMMBI TIPOTHO3HBIX PECYPCOB). DKCITyaTUPYIOTCS B OCHOBHOM Heriryooko 3aneratomtue (50-200 m) Bo-
JIOHOCHBIE€ TOPU30HTHI, UMEIOIINE TECHYIO IMIPABIMYECKYIO CBSI3b C BbIIIEIEKAIIUMU FOPU30HTAMH MO/~
3€MHBIX BOJ] M IOBEPXHOCTHBIMH BOJOTOKAMHU.

YnpaB/eHue BOAHbIMU pecypcamMu

Boapl, sBHssACHh BaXKHEWIIMM KOMIIOHEHTOM IMPHUPOJHOMN Cpelibl, UCIOIb3YIOTCS U OXPaHSAIOTCA B
Pecnybnuke benapych kak OCHOBa JKM3HEAEATENBHOCTH YeNOBeKa M (PYHKUIMOHUPOBAHHS TPUPOIHBIX
cucteM. OCHOBHasl OTBETCTBEHHOCTh 3a yIpaBJieHHE BOJHBIMU pPeCypcaMy B CTpaHe BO3j0XeHa Ha Mu-
HUCTEPCTBO MPHUPOTHBIX PECYPCOB U OXpaHbl OKpyxkaromeit cpeasl (Munnpupoasl). OHo pa3pabaTeiBaeT
3aKOHOJATENIbHbIE aKThl, CTAHAAPTHl M MEPhl B OOJACTH HCIOJI30BAHUS U OXPAaHbI BOJHBIX PECYPCOB,
BbIaeT "Paspemienus” Ha MCHOIB30BAHKE BOBI B PA3JIMYHBIX Chepax IKOHOMHUKH KOOPAUHUPYET BOJO-
MOJTb30BaHUE B MACIITa0aX PeCIyOJINKH.

K 4ducny apyrux ydpexaeHui, BHIIOTHSIOMUX BaKHbIE (DYHKIIMH, B CUCTEME YIPaBJICHUS BOJ-
HBIMH PECYpPCaMH, OTHOCSTCS:

- MHHHCTEPCTBO 37paBOOXPAHEHUSI — YCTAHOBJIGHHE CTAHJAPTOB KadecTBa MUTHEBOW BOJBI U
OCYILIECTBIICHHE COOTBETCTBYIOLIETO MOHUTOPHHT A,

- MUHHMCTEPCTBO JKMIIMITHO-KOMMYHAJIBHOTO XO3SHCTBA — INIAHUPOBAHUE, CTPOUTEILCTBO U IKC-
TUTyaTalus CUCTEM BOJIOCHA0KEHHUS U KaHAIM3aIlH, a TAKKE YCTAHOBOK M0 OYMCTKE CTOUYHBIX BOJI;

- MUHHCTEPCTBO CENBCKOT0 XO3SHCTBA - CTPOMTEIHCTBO CHUCTEM BOJOCHAOXKEHHS Il Koorepa-
THUBHBIX U TOCYJITaPCTBEHHBIX XO35SUCTB;



- Komurer o ruipoMeTeoposioruu — OCyIIeCTBICHUE TPOrpaMM OOIIEro MOHUTOPUHTA, BKITIOYAs
MOHHUTOPHHT TOBEPXHOCTHBIX BO/I.

OCHOBHBIM TOCY/IapCTBEHHBIM MPEANIPUATHEM, OTBEYAIOLINM 32 BOJOCHAOXKEHUE U YCTAHOBKHU T10
OYKCTKE CTOYHBIX BOJ, SIBJIAETCS opranu3anus “Bomokanan™.

"Pa3penieHus" coCTaBisAIOT Ba)KHYIO OCHOBY YIIPaBJIEHMsI BOJHBIMH pECypcaMH, MOCKOJIbKY per-
JAMEHTHPYIOT 00beMBbl 3a00pa CBeXel BOJIBI U cOpoca CTOYHBIX BOJ KaK MPOMBIIIJICHHBIMU MpEANpHU-
ATUSAMU, TaK U Pa3IMYHBIMH KOMMYHAJIBHBIMH CITy>KOaMHU; peTycMaTpUBAIOT B3UMAaHUE TUIaTEXEH 3a 3a-
rpsA3HeHue U 3a00p Boabl. PasperieHHble ypoBHU cOpoca yCTaHABIMBAIOTCA C YYETOM CTaHIApPTOB Kaye-
CTBa OKpyXkaromieil cpeapl. "Pa3zpemenns” Ha cOPOC CTOUYHBIX BOJ TOJKHBI COTIIACOBBIBATHCS CO CIyXkO0a-
MU 3JIpaBOOXPaHEHUs, OpraHaMHu PbIOOOXPaHbI U T€OJOTHYECKUMH cykOamu. "Pa3pemenus" BoigaroTcs
00JIACTHBIMH KOMUTETaMU MUHIPUPOABI HIIM CaMUM MUHOPUPOIBI HA CPOK OT OJHOTO JIO IATH JIET.

[IpaBOBYIO OCHOBY YIIpaBlieHHsS BOAHBIMH pPecypcaMu cocTaBiisieT Bomubiii komekc PecrmyOmmku
Bbenapyce ot 30 ampenst 2014 r. (c u3m. ot 18.07.16. u 17.07.17), KOTOpHIi 0XBaThIBACT MIMPOKHUI KPYyT
BOIIPOCOB, HAIIPABJICHHBIX HAa PallMOHAILHOE UCIIOJIb30BAHUE U OXPAHY BOJHBIX PECYPCOB.

[lonutrka rocynapcTBa B OTHOLIEHHWH BOJHBIX PECYPCOB OPUEHTHPOBAHA HA YIYYILEHUE CJO-
KUBIICHCS B CTpaHE CUTYallUHd C MCIOJIb30BAaHHUEM M OXPAaHON MOBEPXHOCTHBIX W MOA3eMHBIX Boj. He-
CMOTpPSI Ha TPYAHYIO 3KOHOMHUYECKYIO CUTYallMI0, IIPEANPUHUMAIOTCS LIary, HAlpaBJICHHbIE HAa CTPOU-
TEIbCTBO U YIYYIlIEHUE CUCTEM BOJOCHAOKEHUS U YCTAHOBOK 10 OUYMCTKE CTOYHBIX BOJI, a TaKXKe JAPyrue
MepbI B 00J1aCTH OXpaHbl BOJHBIX PECYPCOB.

JlesiTenbHOCTh OPraHOB YIPABICHUS MO0 KOMIUIEKCHOMY OCBOCHMIO U MCIIOJIb30BAHUIO BOJHBIX pe-
CYpCOB IIPEATIONAracT:

- COBEpIIECHCTBOBAHUE OpPraHU3alMOHHBIX, PABOBBIX U ()MHAHCOBBIX MEXAHH3MOB BOJOIMOJb30-
BaHUsS U OXPaHbl BOJ;

- IPOBEJIEHUE MEPONPUATUN 10 OoJiee TIIyOOKONW OYMCTKE CTOYHBIX BOJ, BKIIIOUAIOIIECH BBOJ HO-
BBIX MOIITHOCTEH OYMCTHBIX COOPYKEHH, UX PEKOHCTPYKIINIO; BHEAPEHUE MaJIO- U O€3BOIHBIX TEXHOJIO-
THi;

- o0ecrieueHre BCEro HaceJIeHUs PeCIyOJIMKU BOJIOW HOPMATHBHOTO KayecTBa.

JlesTenbHOCTh IO OXpaHe BOAHBIX PECYpPCOB, KaUeCTBAa BOJ W BOIHBIX IKOCHCTEM JIOJIKHA OBITh
HaIpaBJICHa:

- Ha COXpaHEeHHE BCEro KOMILIEKCa BOJHBIX 3KOCHUCTEM M MPENOTBpAICHUE YXYIIICHUS] COCTOS-
HUS UX BOJOCOOPHBIX IPOCTPAHCTB;

- Ha pa3paboOTKy U BHEJIPEHHE IKOJIOTUYECKH 0OOCHOBAHHBIX METOJIOB OCBOCHHUS M PAllMOHAIBHO-
IO UCIOJIB30BAHUS BOJAHBIX PECYPCOB BO BHYTPEHHUX BOJOEMaX M OoOecredeHne OMOIOrnYecKoro pa3Ho-
o0Opa3susi THIPOOUOHTOB;

- HA CHM)KCHUE CMBIBA PA3JIMYHBIX 3aTrPSA3HSIONIMX BELIECTB C MOBEPXHOCTH MOYB B BOAHBIE 00B-
€KTHI;

- Ha CO3/IaHKE BOJIOOXPAHHBIX 30H HA BCEX MOBEPXHOCTHBIX U MOA3EMHBIX BOJHBIX 00BEKTaX;

- Ha peaju3aluio Mep MO0 3alIUTe, COXPAHEHUIO U PalMOHATILHOMY HCIOJIb30BaHUIO CYLIECTBYIO-
IIUX U MIEPCIIEKTUBHBIX HCTOYHUKOB BOJIOCHA0KEHUS;

- Ha MPUBEACHNUE HALMOHAJIBHBIX CTAaHAAPTOB KayecTBa MUTHEBOW BOJBI B COOTBETCTBHUE B COOT-
BETCTBUE C MEKIYHAPOIHBIMU CAHUTAPHO-TUTHEHUYECKUMU HOPMaMH.



TEMA 2 &
BonocHabxeHue n BogoorBeaeHue [1peBHero
Mupa

2.1. BogocHabxeHune n BogootBeaeHue [peBHUX
Ermnta n Nngun.
2.2. BonocHabxeHune OpeBHero N3pauns.

2.3. BogocHabxeHune n BogooTBEAEHNE rOpOaoB
[peBHen [peunn.

2.4. BonocHabxeHune OpeBHero Puma.
2.5. AkBeayku [peBHero Puma.

2.6. Tepmbl [peBHero Puma.

2.7. BogpootBeaeHune [lpeBHero Puma.
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PucyHok 2 - Cncrtema wagygoB gpeBHUX eFV"'ITFIH%-



PucyHok 3 - Koneco ¢ py4YHbIM NpuBOOgOM
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PucyHok 4
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PucyHok 5 - [lpeBHUn konopgew, n 6accenH KynanbHU
ropoga MoxeHa)xo-Lapo
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PUcyHoOK 6 - YNnnyHaa kaHanusaunoHHas cuctemMa
MoxeHaxo-dapo
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PucyHok 7 - IlcTtoyHuK ['eoHa



PucyHok 8 - Kpenoctb Macaga
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PucyHok 10 - Tpybonposoa . [NpueHsbl
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PucyHok 11 - Cxema nepramckoro sogonposoga
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PucyHok 14 - Tpu cekunn «l'lucucrtpmnaHa»
1-ag nonoBuHa V Beka 00 H.3.
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PrncyHok 15 - BogocTouHbIn KaHan T. [1pneHbl E



PucyHok 16 - CtouyHbIn kKonogeu r. ['NpueHsbl El
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JAPEBHUU PUM
Macurraé 1: 60 000
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Tabnuua 1.

CeepneHune o BogonpoBogax dpesHero Puma. ]

Nerni/ni_| —HammeHnoBanue l'ox nocTponku Krto noctponst JiiHa, KonnuecTtBo
KM BOJIBI, M3

1 Anrmues 312 no H. 3. nen3op Annui Knasauii 16,5 73000
(aqua Appia)

2 Crapsbiii AHHO 2721 no H. 3.- | uenzop Manuii Kypwuii Jlentar 70 175920
(Anio Vetus) 270T. o H.3. | M. ®ynbBuii Oakk

3 Mapuues 144 1. no H. 3. | nmperop KB. Mapuuii Pekc. 91 187600
(aqua Marcia)

4 TemoBarblii 125 . go H. 3. | uenzopsl ['Heit CepBunueii Llennon 15 17800
(aqua Tepula) Kaccwuii Jlonrun Pasuina

3) HOnuen 33 . 10 H. 3. Arpurnmna 48240

(aqua lulia)

6 JleBb1 24-23 1. no H. 3. | Arpumnma 100160
(aqua Virgo)

7 AJBCUETHHCKUIN 2T 10 H. 3. ABrycr 15680

(aqua Alsietina)

8 Hogsrit Anno 38 . H. 5. Kanuryna 68 184280
(Anio Novus)

9 Knasnues 521 H. 5. KnaBamii 87 189520

(aqua Claudia)
10 aqua Traiana Tpasu
11 | aqua Alexandrina Anekcannp Cesep
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PucyHok 18 - AkBegyk. Cxema pacnpeneneHusa Boabl Mexay
ropoacKuMm noTpebutenamm B COOTBETCTBUN C YPOBHEM BObI:
Ona obuwecTBeHHbIX UCTOYHMKOB (1 — HenpepbiBHOE CHabXeHue), Ors

oOLlecTBEHHbIX KynaneH u doHTaHoB (2 — npu YOOBNETBOPEHUM

noTpebHocTen 1), aAns YacTHbIX HYyXO (3 — TOMbKO NPU MOSIHOM YPOBHE
BOAbI).
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PucyHok 19 - MocTt-akBeayk lNoH-ato-Tap [l -
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PucyHok 21 - AkBeayk B Cerosumu
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—YCTPONCTBO pUMCKOU 6aHN

anoanTepumn — pasgeBarnbHS;
dopurngapum - xonogHasa d6aHs;
Tenugapun - ymepeHHo-Tennbin 3an,
Karnboapum - Xxapkasa 6aHs;

narecTtpa — nnowlagka, ooHeceHHasi
TPEX CTOPOH KPbITON KOJTOHHAO0MW.
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PucyHok 22 - Tepmbl Kapakannbl, nnaH.

A- Bxoabl, B — npuxoxue, C — anogutepun, D - opurngapun, -

E — nanectpbl, F— 6onblwas 3ana, a 3a Hen Tenugapuin, G - Nporpes B
cyxom Bo3ayxe, H — torniku, | — kansaapum, o



PucyHok 23 - Tepmbl Kapakannsbl <



PucyHok 24 - Tepmbl Kapakannsbl




PucyHok 25 - Tepmbl [lnoknetmnana, nnaH

1- nnaBaTtenbHbIW BaccevH, 2 — ppurngapun,
3 — Tenuaapuii, 4 — kanbdapui, 5 - nanectpa [l «



PucyHok 26 - Tepmbl [lnoknetmnaHa. [ naBHbIW 3an Tenngapus
MwukenaHg)xeno B 1563 r. npeBpaTun B LLIEPKOBb - 61
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http://santatiana.files.wordpress.com/2012/02/basilica-santa-maria-degli-angeli.jpg
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PucyHok 29 - Tepmbl [lnoknetnaHa.
HaumoHanbHbIV pumcku myseun unu Myseun Tepm
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PucyHok 30 - Cloaca Maxima

BogootBoaHoOM KaHan ansa ocyweHusi 3ab0no4eHHON HU3MEHHOCTU
mexay lNanatnHckum n Kanutonunckmm xonmamu. beina cosgaHa npu

natom yape OpesHero Puma Jlyunm TapkeuHum lNpucke (npasun ¢ 616

no 579 r. 4O H.3.).
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PucyHok 31 - Cloaca Maxima - camas 3HameHutas [
KAHANM3ALMOHHas! CUCTEMa B MDE.

==\

B HacTosLee Bpelvm HaxoauTCcs B [JOCTaATOYHO xopouJeM
COCTOAIHUM, ee YyCTbe, 06pasyioline Nonykpyrnyo apky B CTeHe
Ha6epe>|<Hov| OKOJ10 MATU METPOB B ANAMETPe, U Cemvac MOXHO
YBUAOETb B UCTOpMYeckomn Yyactn Puma.
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PucyHok 32 - O0OLLecTBEeHHbIU TyaneTt B TepMax
AfpwvaHa B Jlneuu o -



TEMA 2. BOJOCHABXEHHUE U BOJOOTBEJIEHUE JIPEBHEI'O MUPA
2.1. BomocHaGxenue u BogooTBeaeHre ApesHux Erunra u Muaun.
2.2. Bonocnabxenue Jpesnero U3pauis.
2.3. BojmocHabxeHue u BOJ00OTBeieHNE Topo1oB [IpeBHeit [ 'perun.
2.4. Bonocunabxenue JlpeBnero Puma.
2.5. AxBenyku /IpeBnero Puma.
2.6. Tepmsl [lpeBaero Puma.
2.7. BonootBenenue JlpesHero Puma.

2.1. Booocnabxcenue u 600oomeeoenue /I[peenezo Ecunma.

C opesnux eapemen meppumopus Jlpesnezo Ecunma Ovina pazoenena na 06a omoenvbHbiX yapcmaa,
pacnoaazasuiuxcs 88epxy u enusy no meveruro Huna. Oxono 3000 2o00a 0o H. 3. ¢hapaon Menec (Mena)
00beduHUI 00a yapcmea 6 edurHoe MowHoe 20cyoapcmeso, npocyujecmeaogasuiee 6onee 3000 nem. 3agoe-
ean pumasHamu 6 30 2. 00 H. 3.

OCHOBHBIM HCTOYHUKOM BOJABI B cTpaHe sBisuics Hum. EskerogHo pasnmuBbl peku oOecTieunBain
IJI0JIOPOJIME MOYB PEYHON OJIMHBIL, U OAHOBPEMEHHO BOJBI HECIH C cO0Oi omycrouieHue 3emenb. U B
3000 roxy m0 H.3 dapaoH MeHec Hayasl CTPOUTENLCTBA PE3EePBYapOB Ui OTBOJA BOJBI BO BpeMs HABOI-
HEHUH, PBIThSI KAHAJIOB M UPPUTAIMOHHBIX KaHAaB JUIsl METUOpAIUU OOJIOTUCTOMN MOYBBI.

K 2500 rony o H. 3. B ipeBHeM Erunte Obu1a co3mana oOmMpHAast CHCTEMBI KaHAJIOB, PBOB U XKe-
71000B, MpeHa3HaueHHas JUIsl OCYUIeHHs 0OJIOT, OPOILIEHUS MOJel, IpeJoXpaHeH!s OT HaBOJIHEHUH, BO-
JOCHA0XKEeHUSI TOPOJIOB | [Tl cypoxoacTsa. [IpocymecTBoBana 1o pumckoro Bropxkenus (30 rof 1o H.9.).

Bopa, ocraBaBmiascs B NMOHMKEHUSIX MECTHOCTH M KaHallaX, HMCIOJIb30Bajach JJISl OPOLICHUS C
MTOMOIIBIO BOAOMOABEMHBIX MEXaHU3MOB. [[peBHEeUIINM 13 HUX ObLT maayd (BceM U3BECTHBIN KypaBIib),
OTHOCSIIUNCS TTpuUMepHO K 1250 . 10 H. 3., YCTPOHCTBO KOTOPBHIX OBUIO OCHOBAHO Ha 3aKOHE phlyara.
Jl1iss BOJOCHA0KEHHSI TOPOJOB COOPYKAITU BOAOMOABEMHBIC CTAHIIUM B BUAC CIIO)KHON CHUCTEMBI IIATy-
¢oB, unu B BUJE BOJONOABEMHBIX Kojlec. BogonoabeMHubie Kojeca MPUBOAMINCH B JBHXKEHHE pabamu. B
Erunte takke Obu1a n300peTeHa U BBEJCHA B HIMPOKOE MpuMeHeHue Hopus. OHa mpeacTaBisiia coboit
1enb, Ha KOTOPOM MO/BEIIEHbl KOBIIM WM YepIaKu, MepeABUTaBIINeCs 10 KPYry IpH MOMOIIHU KoJieca,
JUTSL 3aXBaTa )KUIKOCTEH U CHITYyYHX MaTEPUaJIOB.

Jl1s TpaHCTIOPTUPOBAHUS BOJIbI IPUMEHSUIUCH TIMHSIHBIE TPYOBl, H3rOTABINBABIINECS U3 COJIOMBI
Y TJIUHBL

beutn 0OHapyKeHbI Tak)Ke TyaJeThl C CUACHUSAMHU U3 U3BECTHSIKA, CTOK M3 KOTOPBIX, CKOpEe BCETO,
OCYIIECTBIISUICS MPSMO B IMIECYAHYIO MTOYBY.

Bonocua0skenue ropoga Moxenmko-Jlapo (01HOM U3 ABYX CTOJIHMIL [IMBHIN3AIMK Xaparia, Tep-
putopusi coBpeMeHHbIX WMHauu u [lakucrana) oCyIIECTBISIIOCh MOCPEICTBOM KOJOJIEB, BBIPHITHIX Ha
LUEHTPATBHBIX IUIOMIAAX. DTO OBUIM SIMBI AUAMETPOM 10 2,5 M, BBUIOKEHHBIE KAMHEM M KUPIIMYOM, CO
CKpETIEHHBIMH OUTYyMOM CpyOamu. A BO ABOpaX >KUJIBIX KBApPTAJIOB, PA3MEIIAIHUCH KOJOIBI MEHBIIIUX
pasmepoB (auamerpom 50 - 70 cm). Bospact 3-2 TeicsiueneTre 10 H.9.

Taxxe B ropojie ObUTH OOIIECTBEHHBIC KYMAIbHH, KOTOPHIC MPEACTABISUIH COO0N KOMILIEKC 3/1a-
HUM, B IGHTPE KOTOPOTO pacrojarajics IpsMOYyTroJibHbIN B T1aHe OacceitH. bacceitn camoii 00bIIon Ky-
NaJIbHU UMen pa3mepsl 12x7 M nipu rinyOune 2,43 M, a THO €ro BBUIOKWIIM BOAOHEIPOHUIIAEMBIM OUTYM-
HbIM ciioeM. CHCTeMaTHUeCKHil IPUTOK CBEXKEHW BOJBI (ITPU OJJHOBPEMEHHOM CITYCKE CTapoi) obecreun-
BaJI CIIeLMaJIbHBINA KoJIoJel. Bosa nmogorpeBanach ropssuuM BO3AyXOM.

Homa ropoga Moxenmxko-Jlapo nmenu "ymno0OcTBa": KOMHATY JIIi OMOBEHHS, YaCTO OTACIbHBIN
KOJIOJIEI] ¥ KaHAIM3AIMOHHBIE coopykeHus. B r. Moxenmko-/lapo Obiia o0meropoackas cucreMa KaHa-
nu3anuu, otHocutcs oHa K III-11 TeicsueneTrio 10 H. 3. OHa UMena MaruCTpaJIbHBIN KaHaJl, OTCTOMHUKHU U
CTOKH IS TOXKJIeBOM BOIbI. KONOAIIBI ¥ KaHAIM3AIIMOHHBIE CUCTEMBI OBUTH BBIIIOKEHBI KUPITUIOM.

2.2. Booocnaocenue /Ipesnezo Hzpauns.

B X B 510 H. 5. cronmuneit U3pauns cran Uepycanum. BogocHabxeHne yacT ropojia OCyIiecTBIs-
nock u3 Mcrounuka ['mona, muraemMoro moa3eMHbIMU BogaMu. OH pacronokeH ObUT Ha BOCTOYHOM CITYC-
ke xonMa Odena B Uepycanume. C ero moMomipo TakKe OCYIIECTBISIACh UppUTAIHsl OJIU3IeKaIUX 110~
nen u canos. Mcrounuk ['mona pacrionarasics 3a CTeHaMH ropoja.

OTH BeKa XapaKTEpPHU30BAIUCh MOCTOSHHBIMU 3aBOEBATEIIbHBIMA BOWHAMM. [[peBHUE MyneH BbI-
HYKJICHBI OBLITH 3aIUTUTH JOCTYI K BOJAE OT BParoB, KOTOPHIE MOTJIM OTPE3aTh BOJOCHAOKEHUE TOpo/Ia.



Bo3nukia He00X0IMMOCTh B TIOCTPOCHUU TYHHEJNsI, KOTOPBIH JOCTABISUI BOLY B FOPOJ U3 HCTOY-
HuKa. OpHEHTUPYSICh JIMIIb 110 TPEIIUHE OT BOJABI, B TBEPAOM KaMEHHOM I'pPyHTE ObUI IPOPBIT TYHHEIb,
auHOU 233 M, mupuHON npuMepHo 1 M U BbIcOTO# 10 2,5 M. Ha Bce moTpeboBanoch OK0JI0 ceMH Mecs-
ueB. 3 TyHHens Bojia OCTyIana B Ha3eMHbIe OaccelHbl, OTKY/1a €€ MOTJIM YepNaTh BCE KUTEIN ropoJa.

Cambim Oonbimm xpamoM B Mepycanume 061 Xpam napst Conomona. Bo qeope storo xpama (10
B JI0 H. 3.) HAXOAMUJIOCh «MeHOe Mope» U 10 MeIHBIX yMBIBAJIBHUIL HA MOACTaBKax. «Mope» npeacras-
7510 c000i1 2-MeTpoBBIi OacceiiH u3 NOJMPOBAHHOW Meau, 4,6 M B tuameTpe U 7,7 CM B TOJILIHMHY.

JIpeHaXxHbIE CHCTEMBI CTPOMJIMCH ISl OCYLIECTBICHUS CTOKA M3 IOMOB U C YJIHIL, B TO BPEMs KaK
TBEPAbIE OTXO/IbI BEIBO3WINCH Ha TEJIErax 4epes3 CleUalbHbIE BOPOTA.

Ha Beprimne ropst Macana (450 m Hax mopem) tiapb Mpoa Benukuii (73 — 4 1. 10 H. 3.) TOCTPOMI
KPENOoCTh C YHUKAJIbHOW CUCTEMOW BOJOCHAOXKEHHUs. J[Ba HEOOJIBIIMX pBa pacoyiarajich B OTIAJICHUU
oT KpenocTH. Bo BpeMs 10x7eii OHM OBICTPO HAMIOJHSIIUCH BOION. UTOOKI yaepKuBaTh BOY 10 HEOOXO-
IMMOTO YPOBHS, ObUIM MOCTpoeHbl JamObl. [Ipr HEOOXOMMOCTH OHM OTKPBIBAIKCH, U BOJIA HANpaBIIs-
JIach 10 aKBEeIyKaM M KaHajaM K Kpenoctu. Mpoz Taxke CKOHCTpYHpPOBal CETh PE3EPBYapOB Ha BEPIINHE
KPEMOCTH U COEAMHUI UX CO CTOKaMu. Bcest cuctema cHaGxkana Bojoil 1Ba OOJIBIIMX M MATh MAJCHBKHUX
nsopios. [Tocie cmeptu Mpoaa Macana npunuia B 3anycTeHHE U ObLTa MOTJIONIEHA TyCTHIHEH.

2.3. Booocnaoicenue u eoooomeeoenue 2opooos /lpesneit I'peyuu (Ilpuenwi, Ilepzam, Camoc,
Agpunwr).

Pacysem umnoiceneprozo uckyccmea epexos nacmynaem, nauyunas ¢ VI — V gexos 0o n.3., m.e. 6
9NOXY CMAHOBNEHUS 8 2PeuecKUx 20poo0ax Maxou 20cy0apcmeeHHol Gopmvl npasieHus, KaKk mupanus.
Hmenno mozoa ommeuaemces ckaukooopa3ublii IKOHOMUYECKULI pOCH U Hebbl8aloe pa3sumue pemecei no
gcemy Cpeouzemnomopwio. Pocno u dnazococmosinue scumenei epeveckux noaucos. Obuecmso cmano-
sumcs ece 6ojiee YUBUIU3IOBAHHBIM, O YeM MONCHO CYOUMb NO COOPYHCEHUI0 YEHMPATUZ08AHHBIX CUCTEM
6000Np0O600A U KAHATUZAYUU.

Bonpoc o BogocHa0xkeHnH paspeluancs B TPeYecKUX TOpPOACKUX HEHTpPax pa3inyHO B 3aBHCHUMO-
CTH OT IPUPOJHBIX YCIOBUH.

IIpuensl. bonbIIMHCTBO BOOMPOBOIOB OBLIM YCTPOEHBI MO MPUHIMITY UCIOJIB30BAaHUS pa3iIny-
HBIX YPOBHE# moBepxHoCTH 3eMiH. B ropax Han [Ipuenoii (Ha Beicote 860 M Haj y.M.) HaXOAUIOCh MHO-
r0 UCTOYHHKOB, OTKYJIa BOJa TE€KJIa CBOOOJHO J0 BepxHEH "actu ropHoro xpeodra (350 m Hag y.m.) Ot-
crofia 710 ropoackux cteH [Ipuens! (paccTosHuEe OKOJIO 2 KM ) BOJA Ijia 1O TpyOONnpoBOAY C YKIOHOM
npumepHo B 1 M Ha 10 M. TpyOs1 auamerpom B 0.25 M 1 co creHkamu ToammHON B 0.026 M jexanu B Ka-
HaJIe TPANeUeBUIHOTO CEUCHHS, TIEPEKPHITOM MPAMOPHBIMU IIUTamMu. KaHan ObUT MPOOUT B CKAIMCTOM
TpyHTE.

VY ropoackoii crensl [Ipuenst (Ha BeicoTe 145 M Hajg y. M.), Haxoauics OacceiiH, U3 OacceiiHa BO-
Jla IOCTyMajia B BOAOIPOBOIHYIO CETh, PACXOIUBIIYIOCS IO BceMy ropojy. Bona Tekia 3aech o TiauHs-
HBIM TpyOaM, yJI0XKeHHbIM B KaHaubl. [{nmuHa Tpy6 ot 0.43 mo 0.51 m, muamerp — ot 0.10 mo 0.13 m. Tpy-
Obl cHaOkeHbI ObUTH My(dTaMHU ¥ KOHIIEBBIMU YacCTSIMH, COEIMHEHUSI CMa3bIBAJIUCh OYEHBb TBEPJI0i THUIICO-
BHUJIHOM Maccoi.

Ilepram. [lepram umen BogonpoBosa Bo |l B 10 H. 3. Heckonbko BOIOMPOBOAOB ObUIH YCTPOCHBI
TaK e, Kak u BojgonpoBoj [Ipuensl. 31ech ke HaliileH BOAOIIPOBOJ BBICOKOIO aaBieHus (B 18 armo-
cdep). s aTOr0 BOIONPOBOA MCIIONB30BAaH ObUT HCTOYHUK HA TOPE, PACIOIOKEHHONW Ha pacCTOSHUN
OKOJIO 25 KM IO MpsiMOii JInHUH 0T Topoaa. OT ucrounuka, (Beicota 1174 M Haj y. M.), BOAA 1IjIa IO TPEM
TpyOOINpoOBOaM, COCTOSIIIMM U3 MIHHSIHBIX TpyO. Bojma u3 »THX TpyOONpoBOIOB MOCTyHala B BOAOHA-
MOPHBIN pe3epByap, pacnonoxeHHsid B 3,5 kM ot [leprama, Ha BbicoTe 368 M Hajx ypoBHEM Mopsi. Pesep-
Byap MPEJCTaBIsI COOOM MPSMOYTOJIbHBIA OacceilH, CIIOKCHHBIM W3 KBaApoB Tpaxuta. M3 pesepByapa
BOJIa MOCTYIajia B BOAOINPOBOJ U3 CBUHIIOBBIX TPYO, MOCTPOEHHBIN MO0 MHOMY NpHHIMIY. OH IIen 1o
MPsIMOW JIMHUHU, TO, CITyCKasiCh BHU3, TO, MOJHUMASCh BBEPX Ha XOJIMbI, U, HAKOHELI, IIOJHUMAJICS KPYTO
Ha caMmylo BepIIMHY ropoza (338 m).

Cawmoc. [Tutancs o. Camoc Bof0i TOPHOTO UCTOYHUKA. J[J1s 3TOr0 OBLT MPOOUT TyHHEND - DdIia-
muHno-Opurma — ymHoi B 1040 M. CipoekTHpoBaHHBIN MHKEHEpOM OBnanuHocoM (DBnanuH Merap-
CKHI1) ¥ IOCTPOEHHBIN COTHIMU paboB B 529—524 rT. 110 H.3., TYHHEIb 00ECIIeYrBaI BOJOCHA0KEHNE aH-
truyHoro Camoca B cirydae ocaabl U jaeiicTBoBai g0 XX Beka. Kcratu, 310 ObUT MEpBBINA ciiydail, Koraa
MyTh B CKajlaX MPOKIAJBIBAJICA C MPOTHBOIOJIOKHBIX CTOPOH OJHOBPEMEHHO, YTO CBUAETEIHCTBYET O
JIOCTaTOYHO BBICOKOM YPOBHE MH)KEHEPHOIO J€jla, JOCTUTHYTOM I'PEKaMu B cepeluHe | ThicsueneTus 1o
H.J.



Beriias u3 TyHHENs, BoJa 0 KepaMUYeCKUM TpyOaM momajiana K 00IIeCTBEHHBIM BOIOPa300pHBIM
¢dboHTaHaM, a OTTyAa - B MHOTOYHCIIEHHbIE BOAOMETHI. [locienHue ObUTH BBIIOTHEHBI, KaK, HAlpUMep, B
Adwunax u mHa Camoce, B BUJIE JIbBUHBIX TOJIOB, KOTOPHIE H3BEPTay BOAY B MMOJACTABICHHBIC KYBIIHHBI.

Adunbl. B nopy pacusera u rocnonctBa AdUH Ha ApeBHEH 3eMiie DIIajbl, BO BpeMsl TpaBICHUS
tupana [Iucuctpara (561 — 527 rr. 10 H.3.), ¢ [ uMeTCcKHX TOp ObLIa MPOBEIECHA B TOPOJI BOJIOTIPOBOAHAS
JUHUS, 00eCIIeUnBIas HACEICHUE OIPOMHOTO TOpO/ia YUCTEHUIeH XOI0IHON BOIOK. DTO OBLIO CIOKHOE
WH)XEHEPHOE COOpY)KeHHUe o01Iei mpoTshkeHHocThio 12 kM. CHavana BoAa TEKJIa MO KaHaly, 3aTeM OHa
yXOAWJIa MOJ] 3€MJII0, B UCKYCCTBEHHBIN JJMHHBIA TYHHENb B CKaje, TOTOM BHOBb BBIXOJWJIA HApYXKYy, B
KOHIIE TIOCTyIaia B TJaBHBIN ropojckoil Boromer-pontan Kammmpos. U yxxe orcioja MHOrOYUCIICHHBIE
OTBETBJICHUS JOCTABJISUIM BOAY B pa3lInyHbIe TOPOJCKHE paiioHBL.A(UHBI B MEpUOJ PaclBETa, KOTrIa UX
HacesneHue aocturano 200 ThIC. YENOBEK, UMENIH 8 BOJAOIPOBOAOB.

ba30BbIM 371€MEHTOM CHCTEMBI SIBJISUIMCH TEPPAKOTOBBIE LUIMHAPUYECKHE CEIMEHTHI C CEpPBUC-
HBIMH OTBEPCTHUSIMU B HUX. Bce 31eMeHThl TpyOOmpOBOIOB COSAUHSITUCE IPYT C IPYroM Ha OCHOBE Oe3-
Pe3b0OBOr0 COEAMHEHUS «MY(PTa-IITYLEP» C BO3MOXKHBIM YIUIOTHEHHEM JIMOO M3BECTHSKOBBIM PAaCTBO-
poM OO CBUHIIOBOW 3a4€KaHKOW IS MPEeIOTBPAILEHUS MPOCAYUBAHUS BOIBI B MECTaX COCIUHCHUS.
CepBucHBIE OTBEPCTHS B LIEHTPAIBLHON YaCTH MpeIHa3HauYeHbl 171 MPO(PUIaKTUYECKOW OYMCTKU ydacTKa
BozomnpoBoaa. OOHApYKEHHBIE B XOJE apXCOTOTHUYSCKUX PACKOMOK YYAaCTKHA COXPAHHUBIIUXCS (parMeH-
TOB TPYOOIIPOBOIOB CBUJETENHCTBYIOT O TOM, YTO IIEPEMEIICHHE BOJ] B HUX OCYIIECTBISIOCH CAMOTEKOM.

BonoorBenenue ropoaos /JIpesneii I'penuu. /111 rpeyeckux ropoioB ObUT XapaKTEepeH BICOKUI
ypoBeHb OsaroyctpoiictBa u komdopra. CaHUTapHOE COCTOSTHUE TOPOJACKHUX IUIOLIaIed, YIUIl U ABOPOB
00ecrneunBaoch XOPOIIO OPraHU30BaHHON CUCTEMOI BOJAOCTOKOB, OOJIOKEHHBIX KAMHEM H TIEPEKPBITHIX
mutamu. Tak, Ha Jlesoce i1 CTOKa rpsi3HOM BOJBI U3 JIOMOB TOJIBI BCEX MOMEIICHUN UMENH JIETKU Ha-
KJIOH B CTOPOHY I[EHTPAJIBHOTO JIBOPHKA. 37€Ch BO/Ia COOMpanach B KAMEHHBIN jKeT00, KOTOPBIA OTBOIUIT
ee npsMo Ha ynuiny. Kaxkpas ynuiia umesna CBOM OTKPBITHIM BOJOCTOYHBIN KaHall, OKAaHYMBABIIMINCS B
Mope win B o3epe. B Ilpuene Bomocrounsie kaHab! (0.30-0.40 M ri1yOUMHBI U IIMPUHBI), OTKPBITHIC WITH
3aKpbIThIE, TPOXOJIMIH MO BceM yauiam. OHM IpOXOauIn OOBIYHO MO caMOil UX cepeArHe U UHOorJa Obl-
TU CHa0XEeHBI KOJIOAIIAMH JUTS YIeP KaHUS MTeCKa.

Mmuorue noMa B ApeBHel ['penrn ObITH OCHAIICHBI YOOPHBIMU (XOTS 3TO HE OBLIIO OOIIMM TTpaBH-
JIOM KHJIMIITHOTO CTPOUTENHCTBA), CTOK M3 KOTOPBIX OCYIIECTBIISICS B CTOYHBIC TPYOBI MO YJIUIIAMHU.
Ckopee Bcero, 3TH TpyObl MPOMBIBATNCH BOJOW. HekoTophlie U3 HUX UMETN BEHTHISLMOHHbBIE IaXThI.

ACTHUHOMBI - CTIEIIMATIFHBIC TOKHOCTHBIC JTUIA, PYHKIMSIMU KOTOPBIX OBUIO CIICUTH 32 CAHUTAp-
HBIM COCTOSTHMEM T'OpOJia, 32 COXPAaHHOCTHIO U MOAJIEPKaHUEM YUCTOTHI BOJIOIPOBOIOB, KOJIOAIEB, (HOH-
TaHOB, BOJJOCTOKOB.

Bo epemena Opesnux cpexos Ovin cosepuien 3HAUUMENbHYIL CKAYOK 8 PA3GUMUU CUCTEM 8000-
CHabJIceHUs, 8 0COOeHHOCMU CHADJICeHUsl X0I00HOU 8000U. OOHAKO PA38UMb UX YCNexu CyHcoeHo ObL1o
opyeum. B 201 200y 00 H. 3. no0 nHamuckom pumckux ne2uoros nanr Kapgaecen, a uwemvipoms cooamu
nosce — Makeoonus. /[pesnue epexu ympamuau camoCmosmenibHOCmMy, d MAKHce 6ce C80U 3A80€6aAHHbIE
semau Ha Bruscnem Bocmoxe: Accupuro, Hyoero, Ecunem.

2.4. Booocnaoocenue /[peenezo Puma.

C VIl mo 1V B.B. 10 H.3. cHaOxkeHue T. Puma ocymiectBisioch u3 p. Tulbp, HO B CBSI3U C 3arpsi3-
HeHueM peku B IV B. 710 H. 3. OBIJIO 3ampelieHo UCIOIb30BaTh €€ BOAY B KaUeCTBE MUTHEBOW. B CBs3M ¢
TEM, YTO MOA3EMHBIC UCTOUYHUKUA W HEOONbIINE PEYKH HE MOTJIM 00eCIeYnTh BOJAOW BCEX JKUTENEH CTO-
JuIel, BogocHaOxkeHue Puma ¢ IV B. 10 H. 3. cTajo OCyIIECTBISATHCS IMIyTEM CTPOUTEIHCTBA BOAOIPOBO-
JIOB, MOJIAIOIINUX BOAY U3 TOPHBIX HCTOYHUKOB.

Tabnuna 1 - CBenenust o BogonpoBoaax Puma.

Ne Hanmenosanne | I'og mocTpoiiku Kto noctponn JnuHa, Konnue-
n/n KM CTBO BO-
161, M
1 ArnmieB 312 1. no H. 3. |1uen3op Annuit Knasaunii 16,5 73000
(aqua Appia)
2 Crapsliii AHHO 272 r. 1o H. 3.- |ueH30p Manuii Kypuii Jlentat 70 175920
(Anio Vetus) 270 . no H. 3. | M. ®yasuit Orakk
3 Mapuues 144 r. no H. 5. |mperop KB. Mapuwuii Pexc. 91 187600
(aqua Marcia)




4 TerutoBaThIit 125 . o H. 3. |uen3opsl ['nett Ceppuiueit Llemnu- 15 17800
(aqua Tepula) OH
Kaccwit JIonrun Papumna
5 HOnues 33r. fo H.3. | Arpumnmna 48240
(aqua lulia)
6 JeBbl 24-23 r. 10 H. 3. | Arpuria 100160
(aqua Virgo)
7 AJBLCUETHHCKUN 2 T 10 H. 2. ABryct 15680
(agqua Alsietina)
8 Hogsrit AHno 38 r. H. 0. Kanuryna 68 184280
(Anio Novus)
9 Knasauen 52r. H 0. Knasanit 87 189520
(aqua Claudia)
10 aqua Traiana Tpasu
11 | aqua Alexandrina Anekcanap Cesep

OTH OJIMHHAIATH BOJAOIPOBOJIOB J1aBAJIU TOPOY B J€Hb 1,5 MIlH M° Bozbl. B NepuoJ paclBeTa B
3TOM TOpOjie MPOKUBAIIO OT IIECTUCOT THICAY O MUJIJIMOHA YEJIOBEK, Ha KaXKJA0T0 U3 KOTOPHIX MPUXOIU-
nock 10 600-900 1 Boas! B cyTKH!

Oco0eHHOCTH BOOOCHAOKEHN

- OTCYTCTBHE JJaHHBIX OTHOCUTENIBHO MOTPEOICHHS BOJBI HA HYXIBI IPONU3BOACTBA

- TEXHUYECKOE HECOBEPIUICHCTBO BOJOMPOBOAHON ceT PuMa, Kaxaplil U3 riIaBHBIX BOJOIPOBOIOB
B KOHIIe | Beka H. 3., moJlaBaBIIuX B PUM BOJy, COETMHSIIICS CBOEH 0COO0OM CHCTEMOM MPOJIOKEHHBIX MO/
3eMJIeld TpyO CO CBOMMH Pa30pPOCAHHBIMU IO TOPOY BOAOPACIPEACIUTEILHBIMU COOPYKECHHSIMH - Kac-
teuryM. OT HUX K pa3HBIM LIEHTPaM MOTPEOICHHS BOJIBI B CBOIO OYEpEb IIIJTH HE COOOIIABIITUECS MEXKITY
co0ol TUHUY MOA3EMHBIX TPYO. B mTore mox ynuiiamMu ropojia nepeKkpeniuBaiInuch, CTaTKUBAINCH, pa3oe-
ranucek 988 He3aBUCUMBIX JIPYT OT Ipyra BOJONPOBOIHBIX ceTeH!

- )KUTEJIM UMIIEPUN HE TOJIb30BAIMCH KpaHAMHU JIJI IIPEKPaIeHHs TOKa BOAbl. CBS3aHO C PEIUTH-
O3HBIMH KYJIHTOBBIMHU MOHATHSAMH O Bojie. OCHOBOHM KynbTa ObLIa SHEPTHUs, C KOTOPOM ABMXKETCS BOJA,
MPEAMETOM MOYUTAHMS B KYJIHTE HCTOYHHMKA OBLIO BEYHOE M CBOOOJHOE MCTeueHHE. Beskoe mperpaxe-
HUE W3JIMBAIONICHCS BOMBI, 3a/IEpKKa €€ TCUCHUS WM 3arpsi3HeHWE ObUIM HApYIICHHEM ITOW dHEPIHH
CBOOOJTHOTO TOKA. PUMCKHE KpaHBI, B TeX PEAKUX CIIydasX, KOTJla OHU HCIIOIh30BaJIUCh, OBUTH CKOHCT-
PYHMPOBAHBI TakK, YTO JUIIb CYXaJIH CTPYIO BOJbI, HO HUKOTI/Ia HE MEPEKPHIBAIH €€ MOJTHOCTHIO

- OTpaHWYEHUS Ha MPOBEJCHUE BOJBI B YACTHBIC JOMa, YTOOBI IMPOBECTH BONY K ceOe B JIOM, Tpe-
00BaJIOCh CIENMATBFHOE Pa3pelIeHHe UMIIePaTopa, KOTOPOE AaBAIOCh ONMPEACICHHOMY JHUILy JINYHO, Tpe-
PBIBAJIOCH CMEPTHIO MOIYUYMBIIETO U HE MEPEXOAMIIO HU IO HACIEACTBY, HU MPHU MPOJIaKke JOMa HOBOMY
BIIAJICIIBILY.

- TEXHUYECKUH HaJ30p 3a BOAOMPOBOJAMHU HAXOIWJICS IMOJ MOCTOSHHBIM HAA30pPOM BBICHIMX Ma-
THCTPATOB PECIyOINKH — IIEH30POB.

Cy1iecTBOBaHUE TIPU KaXIOM BOJOPACIPEACTUTEIEHOM COOPYKEHUU HE3aBUCHUMBIX BOJOIPO-
BOJHBIX CETEeH OOBICHSIOCH TEM, UTO BOJA, IOCTYIABIIAS B COOPYKEHUE, ObljIa BOJON pa3HbIX HepapXu-
YECKUX YPOBHEU U HA3HAYCHUM:

-“Ha OOIIECTBEHHBIC HYXbI IIJIa B Ka3apMbl, JJIsI OOMIECTBEHHBIX PabOT, B YIMYHBIE BOJOpa3-
OOpHBIE KOJIOHKU U Ha MECTHBIC KYJIBTHI.

-“umenem Lle3aps”, - B myOauuHbIe 6aHM, B OOJIBIINE TIapaiHbIe OacceliHbl 1 HUMQEH, BO BCE CO-
OpYy>KeHUs, MOAapEHHBIC HACEIICHUIO UMIIEPATOPAMH U CITY>KHUBILKE JIJIS YAOBOJIBCTBHS MyOJIUKU U YKpa-
LIeHHsI Topo/ia

-1 YaCTHBIX JIMIT, - TI0/IaBaJia BOJY TOJIBKO B YaCTHBIEC JoMa

Arpuria ObUT IEPBBIM KYpPaTopoM BOJOMPOBOIOB; OH O0YYHIJI CBOMX PaOOB BOJIOIPOBOJIHOMY Jie-
JIy ¥ CMEXHBIM OTPACIISIM U CO3JIaJl U3 HUX CHEIHATbHYIO «BOISHYIO KOMaHIY», KOTOPYIO 3aBeliai ABTy-
CTY; TOT MEpeaall ee B BEJACHHUE TOCYJapCTBa U OJHOBPEMEHHO MPUCTYMUI K OpraHU3alliu «BOJIHOTO Be-
JIOMCTBay, BO TJIaBE€ KOTOPOTO ObLJIa TTOCTABICHA KOMUCCHUS U3 TPEX YETIOBEK.

B xonre | B. (co Bpemen Kiapaus) «BojsiHas KOMaH/1a» COCTOSIIA U3 JIFOJCH Pa3HBIX CIIEIHATBHO-
creii (700 uenoBek). B ux BeleHUM HAXOAATCS BOAOMPOBOJIBI - CETh BCEX TPYO, MPOJOKESHHBIX 110 FOPO-
1Ty, BOJOHAMOPHBIE OanTHu U (DOHTAHBI.




«BopsHas komaH1a» BKIIIOYasa:

- WHXXCHEPOB-TUJPABIMKOB, O0S3aHHOCTH - TOCTPOWKA BOJOMPOBOIOB (KamTaIis HCTOYHUKOB,
yCTaHOBJICHHE TPOQHIIS, TPOBEICHUE KAaHAIOB 0] 3eMJICH MJIM Ha apKajax, UAYIIUX HEMPEPbIBHBIM Psi-
JIOM YacTO Ha MPOTSHKCHWU HE OJTHOTO JIECSTKA KWJIOMETPOB, YCTPOHCTBO BOJOHAIOPHBIX OalieH, mpo-
KJIaJiKa TpyO, MojiepyKaHie BCeil BOAOMPOBOTHON CHCTEMbBI B XOPOILIEM COCTOSTHHH).

- «3aBX030BY», 0053aHHOCTH - COOPYKEHHE KaHAJIOB W MPHCMOTP 32 HUMHU - 3TO TEXHHKH, OJIH-
YKaWIlIe MOMOIIHUKHA HHXKEHEPOB

- CTOpOXa MPH BOJIOHATIOPHBIX OAIIHAX — KaCTEISHBI,

- UHCIIEKTOPBI — KOOXOTUUKIY,

- MOCTOBIIMKH. [IpHCYTCTBHE MOCTOBIIIMKOB B «BOJISTHOW KOMaH/I€» OOBSICHSIETCS TEM, YTO IO T'0-
POy TI0J] MOCTOBOI IIlIa 11ejiasi CeTh CBUHIIOBBIX TpyO. [IpaBo Ha OTBeneHUE BOJBI K ceOe B IOM OBLIO
MIPaBOM, KOTOPOE BBIIaBAJIOCh JIMYHO, IPEPHIBAIOCH CMEPTHIO IMOIYYMBIIETO U HE TIEPEXOIMIIO HU O Ha-
CIIC/ICTBY, HU TPHU MPOJAXKE JIOMa HOBOMY Biajenbily. [Io3ToMy B PuMe MOCTOSHHO MPOKJIAaIbIBATIMCH U
CHHMAJIMCh TPYOBbI: MOCTOBYIO TPUXOIMIIOCH Pa3phiBaTh U BHOBb 3aMallliBaTh.

HUBEJIUPOBIIHUKH,

pa3HbIe MAaCTEpPOBbIC: KAMEHIIMKH; MTYKATypbl (MOKPHIBAIIM BOIOHEIPOHHUIIAEMBIM CIIOEM I[EMEH-
Ta BHYTPEHHIOIO TIOBEPXHOCTh KaHAJIOB U MPOU3BOIMIN MOTPEOHBIC B KaXIOM OTICIBHOM CIIydae INTY-
KarypHbie pabotsl); plumbarii (plumbum — «cBuHEIY) 3aHUMATUCH U3TOTOBICHUEM, CBAPKOW M TIOYHMH-
KOW CBUHIIOBBIX TPYO,

MPOCTHIE YepHOpaboUme.

2.5. Axeedyku /lpesnezo Puma.

[Ton akBemykoM Moapa3zyMeBalOT COOPYKEHUE B BUAE Y3KOTO MOCTa MIIM 3CTaKabl sl Iepedpo-
CKH BOJIbI 110 IEPECEYEHHON MECTHOCTH (Uepe3 peKH, OBparu, FTOpHbIE JOJUHBI U T.I1.).

W3 yncrefimmx ropHBIX UCTOYHUKOB BOJA CAMOTEKOM IOJIaBaJIach K ropoay JIMOo 1o TpyOorpo-
BojAaM, 0o mo kananam. Koraa Ha myTu BoAOIpOBOJa BeTpeyaiach IIyOOKasi JOJUHA, KaHal B Hee He
CIIyCKaJli, a yAEp>KUBAJIM Ha MPEALIECTBYIOIEM YPOBHE, BHIBOJAMUIN U3-1I0J 3€MJIM U KJIAJU HA BBICOKHE
KaMEHHBIC KOHCTPYKIIMH, MPUJIaBaBIINEe €My HEOOIBIIOW U PaBHOMEPHBIA YKIIOH. CTPOUTENBHONW OCHO-
BOM TakuX KOHCTPYKIUH Obl1a OECKOHEYHO MOBTOpEHHAs apka. [loBepxy Ien KaHall, OTAEIECHHBIA OT
KOHCTPYKLUUH KapHU30M, HIKE - apKH, €Ille HUXKE - 3pUTEeNIbHO 000CcO0IeHHBIE OT apok omnopbl. CBepxy
KaHaJ MOKPBIT IJIOCKUMH KaMEHHBIMHU TTUTaMH. Eciiu TpeboBaioch yaepKuBaTh KaHal BOJAOMPOBOAA HA
3HAQYUTEJILHOM BBICOTE, TO apKaJbl CTABWJIMCh OJIHA HA JPYTYIO B IBA WJIN JJaXKe B TPH sipyca. Tak BO3HHUK-
JI 3HAMEHUTBIE PUMCKHUE aKBEAYKH - HEIOBTOPUMOE SIBJIEHUE APXUTEKTYPBI U CTPOUTEIBHOTO UCKYCCTBA,
TEXHUKH U KYJIbTYpPbI

Campblii BBICOKUH B UCTOPUHU TPEXbAPYCHBIN aKBEAYK ObLI MOCTPOEH B 18 I'. H.3. - APEBHEPUMCKUI
akBeayk Ilon-mro-I'ap, (oH momHuMMaetcs Hana pekoit ['ap), 0aM3 cOBpeMEHHOro (GpaHIly3CKOro ropoja
Hum ¢parmeHTapHO COXpaHHUBILIUICS 10 HAIIUX THEH, MECTaMU BO3BBIILIAJICS HaJ 3eMJIeH Ha PEKOpIHBIC
48 M. . Tlepeman BBICOT B €ro Hayaje W KOHIIE COCTaBIsI 17 MeTpoB. DTOT akBeayk ObLT yacThio S50-
KHJIOMETPOBOT'O BOJIOIPOBO/A, €XKeIHEBHO AocTaBisiBiIero B Hum 30 Teicsd KyOOMETpOB YUCTON POAHHU-
KOBOH BOJIBI.

CambIM KpacHBBIM U HauboJiee MOILTHBIM U3 PUMCKHX aKBEIYKOB cuuTajcs «AkBa Mapuuay. O6-
mas NpoTsHKEHHOCTh akBeyKa cocTaBiisuia 91,3 kM, mpudem Tosibko nociaeanue 10 km 1o Puma Bomoka-
Hai ObUT MOA3EMHBIM, B OCTAJILHON YacTH BOJAA «BBHINIArMBaia» Ha KAMEHHBIX HOTAX apKaj, JOCTUTAro-
IIUX B UHBIX MecTax 12-MeTpoBO# BBICOTHI. TOJIBKO OJIHA apKajaa, uyTo OJvke K PuMy, coctosiiia U3 ThICs-
M apOK, COOPAHHBIX U3 MECTHOTO JIOJTONPOYHOro Tyda B peryasipHOi KBaJpOBOM KIIAJIKe.

2.6. Tepmut /lpesnezo Puma.

OO0s3aTeNbHON TPUHAUICKHOCTHIO KaXKIOTO OCOOHSKAa ObLTH JoMaliHue KynanbHu. OJHaKo He
BCE MOTJIM UMETh COOCTBEHHYIO OaHro, U B Pume yxe c |l B. 10 H. 3. mosBIsAtOTCS GaHN OOIIECTBEHHBIE.
B Pume x koHny | B. 10 H. 3. HacuuThiBanoch 170 0OmeCTBEHHBIX OaHb; OJHU U3 HUX MPHHAJICKATH TO-
poay, Apyrue - YacTHBIM BianenbiiaM. B 1V B. H. 3. B Pume umenock 0kojo ThicsSYu OaHb.

YcrpoiicTBo OaHwu.

- anoauTepHit (0T rpedeckoro apodyo — «CHHUMAIO») — pa3/IeBalIbHI.

- ppurnpapuii (frigidus — «xonmoauslii») - XomoaHas OaHs - ¥Mena OacceiiH ¢ X0JIOTHON BOJIOH,
10 €€ CTOPOHAM PACIIOIOKEHBI HUIIIHM CO CKAMbsIMHU U CTYJIbSIMH



- renuaapmii (tepidus — «Termbiii»), - YMEpEHHO-TEIIbIN 3aj1, KOMHATA I/Ie HUKOTa HE MBLIUCH,
a TOJIBKO TIPOrpeBajlCh, MHOTAA JaXke B OJEXK]IE, MOATOTABINBAACh, TAKUM 00pa3oM K Mepexoiy B Kap-
Kylo 0aHro, B CTeHax ObUIM MIPOJeNIaHbl HUIIH, Ky/a CKJIAIbIBAIIU OJCKIY.

- kanpaapuii, (calidus — «ropstuuii») - sxapkast 0aHs, IMea MPOIOJTOBaThI OacceiiH ¢ ropsuei
BOJIOH, B CEpeIUHE — MPOCTPAHCTBO JUIsI CyXOW MOTOBOM OaHW, a B HHINAX CTOSUIM BAaHHBI, B KOTOPBIX
MOYKHO OBUIO OKATHUTHCS XOJIOIHON BOLOM

- TlaJiecTpa — IJIONIaKa, OOHECEHHAs: C TPEX CTOPOH KPBITOM KOJIOHHAAO0M (darie B OonpIux Oa-
HSX ¥ TE€pMax), MPOBOJWINCH THMHACTUYECKHUE YIPAXKHEHUS U UTPbI, YTOObI XOPOIIEHHKO MPOMOTETH Te-
pen GaHeil.

EsxenHeBHOE mOceeHne 6aHu - OHO BOILIO B 00bIvaii ¢ | B. H. 3. — 1) mpeAnuchBaIoch 3JIeMeH-
TapHBIM TPaBUJIOM THTUEHBI, 2) OaHs MPUHAIekKANIAa K YUCTy JICHCTBCHHBIX BpaueOHBIX CPEICTB, M MPU
JICUCHUH HEKOTOPHIX 00JIe3Hel O0e3 Hee Hellb3st ObLII0 000UTHCH, 3) OaHM OBLIM MECTOM BCTPEY U COOPHIIL,
BECEJIBIX UTP U CIIOPTUBHBIX PAJOCTEH.

[ToctenenHo 6orauu mpeBpanialoT CBOM O0aHU B HACTOSIIME JBOPLBI, YKPALIAIOT UX CTATYSIMH U
KOJIOHHAMH, YCTPanuBaeT MCKYCCTBEHHBIC BOJOMA/IbI, 3aKa3bIBAIOT JOPOTHE MO3AUKHU JIJIS TIOJIOB, CTEHBI
0acceliHbl HHKPYCTHPOBAIH U OOJIUIIOBBIBAIH PA3HBIM MPaMOPOM.

Bcs aTa pockors MEpKHET, Iepel UMIIEPaTOPCKUMU TepMaMu B Pume.

[TepBbie Tepmbl B PuMe B 24 T. 0 H. 5 BBICTPOMJI ATPHIITA, 3aBENIABIINN UX B OECIJIaTHOE TOJIb-
30BaHUE PUMCKOMY HaceleHu1o. Paiom ¢ Humu Ha MapcosoM Ilone noctpoun 64 r csou tepmbl Hepon
Henanexo or Heponosa 3omororo moma Haxoastes TepMbl Tuta (75 T); K CeBepO-BOCTOKY OT HHX, IIOYTH
psagom, Obut TpasHoBbl Tepmbl (110 T), Tie B MapcTBOBAaHHE ITOrO MMIIEPATOPA MBUIMCH YKCHIIMHBI.
[To3aHee Bo3aBUTHYTHI ObLTH TepMbl Kapakamisr (217 r.), Tepmsl Jlnokiaernana, (298 r.) u T.1.

Jlyumie Bcero coxpanuiuch TepMmbl Kapakamibl, B KOTOPbIX OZHOBPEMEHHO MOIJIO MbIThCS 2500
Yell., KOTOphIe yke B V B. H. 3. CAUTAIIUCh OAHUM U3 uyaec Puma. Onu 3anumanu miomans B 11 ra. JIsop
tepMm Kapaxamnel umen pazmeps! 400x400 M, nenTpansHblid koMiuieke - 150x200 m. I'maBHOe 31aHueE, ca-
MBIN «OaHHBIN KOPIYC», JIGKUT B TMapKe, KOTOPHIM OKPY)XEH CIUIONIHOW JMHUEH Pa3HbIX MOMEIICHHUH.
Bopa B TepmbI mo1aBanack u3 akBenyka AkBa Mapius B 64 IIICTEpHBI, pa3MEIEHHBIX B JIBA Psijia U B IBA
JTaxKa.

CrpourensctBo TepM Jnoknernana Hauanock B 298 r. banu miomaapio 6onee 13 ra, 1eHTpasb-
HbIH KoMIuieke - 200x300 M, mOCTpoeHsI 10 MIaHy cxoaHomy ¢ Tepmamu Kapakamnel u Tpasuna. Coopy-
KEHHSI BMEIIAIN 10 3 THICSY YENIOBEK, Cajbl ObUTH yKpalieHbl (JOHTAaHAMHU U TAaBUJIHOHAMH, HA TEPPUTO-
PHUH TaKKe HaXOJWINCh OMOIHOTEKA, 3aJIbl U1 COOpaHUil U CIOPTUBHBIX YIIPAKHEHUH.

NmMmiepaTtopbl HE TOJNBKO CTPEMUIINCH K XyT0KECTBEHHOUW OTNIEIKE CBOUX T€PM, HE TOJIBKO O0JIU-
L[OBBIBAJIM CTEHBI MPaMOpPOM, MOKPHIBAIM MO3aUKaMHU TOJbl U CTABHJIM BEJIHUKOJIEMHbIE KOJOHHBL: OHU
CUCTEeMAaTUYEeCKH COOMpa M 3/1eCh MPOM3BENEHUS MCKyccTBa. B Tepmax Kapakaiimbel CTOSIM KOTAA-TO
dapuesckuii ObIK, cTaTyn ®nopsl u ['epkyneca, Topc Anosuiona benbBeaepckoro (He cuyuTas MHOXKECTBA
IpYTUX MEHEee 3HAYUTENbHBIX cTaryii). Crofa MpUXOIWIH HE TOJIBKO CMBITh T'Psi3b, 3/1€Ch OTABIXAJH.
Oco0eHHoe 3HaueHUE MMENTU TepMbl Uisi OeAHsKOB. HemapoM oIuMH M3 COBPEMEHHBIX YYEHBIX Ha3Ball
TEPMBI JIYYIIUM TOJITAPKOM, KOTOPBIM UMIIEPATOPHI ClIeTaId PUMCKOMY HACEIIECHUIO.

2.7. Boooomeeoenue /Ipesnezo Puma.

BonoorBomsmiass cucrema Puma mpeacraBmsuia coOod KPYNMHEWIIWNA THIPOTEXHUYECKHH KOM-
IUICKC, CTEPXKHEM KOTOporo ObLla OCHOBHAs BOAOOTBOAsmias aprepus Kioaka makcuma (jat. Cloaca
Maxima). Hauan ee crpouts B VII-VI B. 10 H. 3. aTpycckuii ruaporexuuk Tapksunyc CrepOyc. Kimoaka
MaKCUMa IpeJCTaBisiia co00il BOJOOTBOAHOM KaHAM JJIsl OCYIICHHUsS 3a00JI0U€HHONH HU3MEHHOCTH MEX-
ny IManatnackum u Kanuronuiickum xonmmamu. CTEHBI U CBOJ KaHaja ObBUTH BBIIOKEHBI U3 TAOMIICKOTO
KaMmHs, JBa METpa B JJIMHY U METP B LIUPHUHY, LIEMEHT IPHU CTPOUTEILCTBE He npumeHsuics. [lupunoii
KaHay ObLT 3 MeTpa, a BeicoTol Oonee 4-x. /[nmmHa kanama mpubmm3utenbHo 800 MeTpoB. XOJIMUCTBIN
penbed MOo3BONIMIT MOCTPOUTH KaHAIM3AIMIO C YKIIOHOM, HO YKIIOH MOyqmiicsi HeOonbmuM. Bossl copa-
ChIBAIMCH B peky Tubp. Kioaka makcuma yacTHYHO MpocCyiiecTBoBaia BIIoTh A0 1900 r.

N3nauanpHo Knoaka makcuma Obl1a OTKPBITHIM KaHAJIOM. [103:ke TOSIBIUIUCEH IepeBSIHHBIC HACTHU-
JI1, a eni€ Mmo3ke KaMeHHbIe cBoJIbl. OKOHYaTeNbHO €€ 3aKphlIu pu uMmiepaTtope Asrycre. [1o mepe pas-
BUTHS TOpOJa, pa3BUBajach M €ro KaHaiu3aluuoHHas ceThb. CoopyXalluCh HOBBIE BOJOCTOKHU, YaCTb U3
KOTOPBIX Hampasisiiach cpa3dy B Tubp, a yacts npumMbikain k Kinoaka makcuma.

B ummepckyro smoxy Puma mpu KenaHuu BBIBECTH U3 CBOETO JoMa TPYOBI IIsi cOpoca CTOYHBIX
BOJA M TPUCOEAUHUTH WX K OOIIECTBEHHBIM KJIOAaKaM, IpaKAaHE IUIATWIM CIEUHaJbHBIA Hajor -
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http://dic.academic.ru/dic.nsf/ruwiki/51847
http://dic.academic.ru/dic.nsf/ruwiki/15443
http://dic.academic.ru/dic.nsf/ruwiki/71751
http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

cloacarium. ¥Y>ke Toraa B Pume B 4aCTHBIX JoMax Ha MEPBBIX 3TaXax, HEPEIKO 000PYIOBAIHCH KIIO3ETHI,
OMEBIBacMbIE BOIOM.

Kananuzauus oOciyxuBana u o01ecTBeHHbIe YOOpHBIE, KOTOphIX B Pume B 315 1. H. 5. Obu10 144,
Hcropus xaHanu3anuu XpaHUT CBEJACHHS O POCKOMIHBIX YOOpHBIX ((ppukax). Cyas mo ToMy, Kak pacro-
JIarajvch 37eCh CUCHbS, IOCEIIEHUS TUX 3aBe/IeHUI ObIII0 0IHO U3 (OPM J0CyTra TOPOKaH M OTIpaBIIe-
HUS HYXJIbI [IepeMerkaoch 0eceoi ¢ MpUATHBIMU cepALly JoapMu. KameHHble cuieHbsi 00pa30BbIBAIH
KpyT - Kak B am(purearpe. Mecra xBatano ais 20-50 yenoBek - Hanpumep, B TepMax Anpuana B JIuBuu
OHM CITpoeKTHUpOBaHbI Ha 50 yeoBeK, ¢ 6oraToi IeKOpaTUBHOM MO3anKol Ha Toiry U ontanamu. [Toce-
IIEHUE TaKuX (PUKOB OBLIO MO KapMaHy TOJIBKO OYEHb COCTOATENbHBIM TpakaaHaM. B Pume BnepBbie B
MHUpe OBLITH OTKPBITHI TUTATHBIE OOIIIECTBEHHBIE YOOPHBIE.

Ilocne eubenu Puma 6 4 6. 6 Espone Hauancs cpeone 8eK08OU Nepuoo 3acmos u OnycmeHus, ovliu
3a06b1mbl MHO2UE OOCMUNCEHUS 2PeHeCKOll U PUMCKOU KYIbmypbl, a npoussedenue Bumpysus 6vi10 npo-
YUMAHO U KOMMEHMUPOBANOCH MOIbKO Yepe3 Noamopul muicauu aem. Hppueayuonnsie cucmemsl 60 MHO-
eux cmpanax Eeponvl npuxoounu 6 ynaook, 6000npo8oobl OKA3ANUCH, PA3PYULEHHbIMU. 3a2psA3HeHHas 80-
0a 6vI3b18aNA ONYCMOULUMENbHBIE DNUOEMUU 8 SPAZHBIX BOHIOUUX CPEOHEBEKOBbIX 20p00ax, OMKy0d OHU
PACNPOCMPAHATUCL HA CENbCKYIO MECMHOCMb. Boimupanu yenvie 20pooa u patioHul.
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_— —TEMA3 =
BoaocHabxeHue n BogooTrBeaeHne ropoaoB
EBponbl B CpeaHne Beka

3.1. BogocHabxeHune ropogoB EBponbl
B CpegHue Beka.

3.2. BogooTBeaeHmne ropoaos EBporibl
B CpenHue Beka.

67



e

KynaHune deoaana

PucyHok 1 -



PucyHok 2 - OblwiectBeHHasa baHsa B CpeagHue Beka
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TEMA 3. BOAOCHABXEHHUE U BOJOOTBEJAEHHUE I'OPOJAOB EBPOIIbI
B CPEJHHUE BEKA

3.1. Bonocuabxenue roponoB EBponsr B CpeiHre Beka.
3.2. Bonootsenenue roponos EBponsl B CpenHue Beka.

3.1 Booocnabxncenue 2opoooe Eeponsl 6 Cpeonue eexa.

B cpennue Bexa HaOmo1aeTCsl ynajaok U Jerpajgaiys BOAOCHA0KEHU:

1) Pacniag u 3aBoeBanue BapBapamu Pumckoil mmnepuu. OQHM aKkBEAYKH ObUIM 3a0pOIICHBI U
IPULUIY B HETOAHOCTh 0€3 I0JIKHOI0 YX0/a, IPYrHe — 0Ka3aluCh NOJHOCTIO pa3pyIIEHBI.

2) CMeHa penmuruo3HbIX IpecTaBiIeHnid. PaHHNe XprcTHaHe OTBEprajii BCe, 4TO OBUIO CBS3aHO C
A3BIYECTBOM, BKIIIOYAsl, pA3yMEETCsl, U PUMCKHUE TPAJAULIMHA YUCTOTHI.

Korna Pum nan, sxutenu ero paccesuiuch, a Ha pa3BaIMHAX UMIIEPUM CTaM XO3AHHUYATH IPU-
HIeIIIMe ¢ BOCTOKA BapBaphl, — TOTJa MEPECTaM JEHCTBOBATH U BOAOIPOBOABI. PUM, KOTOpBI paHblIe
HACUUTHIBAJI COTHU THICSY kuTeiel, B VII B. umen ux expa imu 35 Thic. Tubp, ¢ yMeHbLICHHEM HapOIOHA-
CeJIeHMs], ClIeNIalCs, BEPOSITHO, YUIIE; U3 HErO ONATh Ha4yajau OpaTh BOLY JJIS MUThS U MUILHU, & TUTUEHU-
YEeCKHE U KyJIbTYPHbIE HAaBBIKH KJIACCHUYECKUX HApOJIOB 1103a0bUINCH.

PanHue xpucrtuaHe NnpeanoyuTaid aHTHCAHUTAPHIO, YTOOBI OBITh «UUCTBIM JIyXOM», a MaTepu-
alpHBIe OJara CYMTalld TPeXOBHBIMU. Bo Bpemena kopoins Puuapaa JIeBunoe Cepaue (1157-1199) no-
MalllHUE BaHHBI UM OOILECTBEHHbIE OAHU CUMTAINCh CHHOHMMAaMH PAaCHyLIEHHOCTH U HENPUCTOMHOCTH.
HeynuBurenbHo, 4YTO NMpU TaKOM OTHOIIEHHWH K BOJIHBIM MPOLEAYypaM Iporpecca B pa3BUTHH BOAOIPO-
BOJIHOTO JieJIa MPaKTHYECKU HE ObUIO.

Boob6me cHabxenue Booil B roponax EBporie 66u10 TpUMUTHBHBIM. Bo BOpax BbIKamnbIBaIN KO-
JOALBI, a TAKXKE COOMpaN JA0XKJEBYIO BIary B CHEHalbHbIC LIUCTEPHBI, PACIOJIOKEHHbIE HA YepaKax,
wii Opanu Boly B ropoackux ¢onrtaHax. Kananmmszamus orcyrcTBoBaia. ['ps3HYI0 BOJAY M HEYHCTOTHI
CIIMBAJIX B CIELUAJIBHBIE SIMBI, KOTOPBIE BPEMs OT BpeMEeHM O4MINaiu. CIeACTBUEM 3TOTO CTAHOBUIIMCH
pa3pyLIUTENbHbIE SMTUAEMUH YEPHON YyMbl, OITYCTOILIABIIME FOPOJia U cTpaHbl EBpOIBI.

B Cpenneit EBpornie neHTpanu3oBaHHble BOAONPOBOIbI Hauanu ctpouth B XII B. IlepBoiii camo-
TeuHbIi Boonposo B EBpone 611 moctpoen B [Tapmxke, a B XIII B. - B JIonmoHe.

B camom Ilapmxe oOmiecTBeHHBIE OacceiHbl OBUTH COOPY)KEHBI MO TMpuKa3zy kopossi dunuria-
Asrycra B XII Bexe. B Hauanie X VI Beka cymectBoBano Bcero 12 BOJOEMOB B caMOM IOpoJie U 5 — 3a €ro
creHamu. Takrke mapuaHe pbUIM KOJIOALBI WK ke yeprnanu Boay npsmo u3 Censl. Takxke Bogy U3 00-
IIECTBECHHBIX (DOHTAHOB MJIM U3 PEKHM PAa3HOCHUIIM MO J0MaM BOJOHOCHI. JTa npodeccus CyniecTBOBala B
[Tapmxe no 1910 r. B [Tapuxke B 14-16 B.B. Boja crana 0oJbIIoi neHHOCThIO. Ha Beck ropoa umenoch
COPOK KOJIOALIEB U OKOJIO COpPOKa (POHTAHOB.

Pa3Butue TOproBiau U MPOMBIIIIECHHOCTH CONPOBOXKIAIOCH OBICTPBIM POCTOM T'OPOJIOB, YTO Tpe-
00BaJIO pelIeHus] HOBBIX 3a/1a4 M0 WX BOJOCHA0XKEHHUIO, B YACTHOCTH, ITyTEM COOPY>KEHHsI KPYITHBIX Ha-
COCHBIX YCTaHOBOK.

Hekotopsie ropona I'epmanun yxe k 1500 r. pacniosaranu KpynHbIMU BOJOHACOCHBIMU CTaHIUS-
Mu. B 1550 r. B AyrcOypre cyiiecTBoBajia OUY€Hb CJIOXKHAsl CUCTEMa rOPOJICKOT0 BOJOCHA0XKeHUs. Y CcTa-
HOBKa MPUBOAWIACH B JIBUKEHUE BOJSHBIMU KOJIECAMH, [TOAABABIIMMH BOAY Y€PE3 COBOKYIHOCTh apXu-
MEJIOBBIX BUHTOB Ha BOJIOHANOPHYIO OalllHIO, OTKYZAa BOJa pacnpejersuiachk 1o Tpyoonposogam. Bopo-
cHabOxenue Jlonnona ocymectBisuioch B CpeiHUE BeKa MPHJIMBHONW MENBbHUIICH, coopykeHHOU y JIoH-
JIOHCKOTO MocTa B 1582 r. Hemerkum unxkenepom [Iutepom Mopucom.

B ITapmxe B 1608 r, Bo Bpemena ['enpuxa IV HaBapckoro (1553-1610), na HoBom mocty ObLt co-
OpPY’KEH MEPBBIN TUAPABINYECKUN HACOC, LIEIMKOM U3 JepeBa, napaBiuid 700 M3/CyT. Ho Bce xe Bomo-
cHa0keHue pacTymiero HaceneHus [laprska ObUTO SIBHO HEIOCTaTOYHBIM: MApHXKaHE TEX JIET pacrojaraiu
BCET0 OJIHUM JIMTPOM MUTHEBOM BOJIbI HA YesioBeKa!

3.2. Boooomeeoenue zopoooe Eeponvt ¢ Cpeonue geka.

OOumii ynajok MCKycCcTBa W HayKH, NMPOU3OIICAIINI B nepuo panHero CpenHeBEKOBbs MOCIe
KpylIeHus: PUMCKOM nMniepru, 3aTpOHYJ U KyJIbTYPYy BOJIONOJIb30BAHNUS.

B Cpennme Beka moutu Bce ropona LlentpansHoit n 3ananHoii EBponbl OykBajgbHO yTONanu B
rps3u. Kananuzanus orcyrcTBoBana. YIUIbl ObLIM HE MOUICHBIMHU, B yXa0aX, MOCTOSIHHO MOKPBITHIMHU
I'PSA3BI0 U HEUHCTOTAMH.



Tak, cpenneBexoBblit [lapmx XII Beka ObLT HACTOIBKO MOTPYKEH B I'PsA3b, YTO JKUTENHU, BHIHYXK-
JICHHBIE MTOKUIaTh CBOM JOMa, COBEPIIAIN 3TO TOJBKO BEPXOM Ha JIOIIAIU WM B BBICOKUX camnorax. [Ipu
MUHUMAIBHOM MOTPEOJIEHUU BOJBI HE OBUIO HEOOXOJMMOCTH M B CHCTeMax KaHanmuzanud. OTBOM Tps3-
HOM BOJIbI M HEYUCTOT HEe ObLJI 00ecredeH, OHU BBUIMBAINUCH MPSMO U3 OKOH, PUYEM BbUIMBAIOLIEMY, Ja-
OBl HE OKATUTh MPOX0XKUX, MPEABAPUTEIHHO MOJIATATIOCH TPU pasa Mpokpuyath "Ocmoposcho, 6oda!". B
1270 romxy ObLT M3M1aH 3aKOH, MO yrpo30il mTpada 3ampeniaBimuii "BEUTMBATh IOMOU U HEUYHUCTOTHI U3
BEPXHUX OKOH JIOMOB, Ta0bl HE OOJIUTH OHBIM MPOXOISIIUX BHU3Y JTOACH".

Bborateie Bianenabibl 3aMKOB MOTJIM [TO3BOJIUTH ce0e crielnaibHble MOMEIIEHUS 1711 OTIPABICHUS
€CTECTBCHHBIX HAJIOOHOCTEH, MEHOBaBIIHECS B AHHH rapaepodamu. OHU UMeTH HAKIOHHBIA KeIoo
JUIst cOpoca MCTpaXHEHU, TMOO ke caMy MPUMETHO BBICTYIAJIN U3 CTEHbI, TaK YTO U3BEPrHYTOE, HE Ka-
casicb KAaMEHHOM KJIaJK1, MOTJIO COBEpIIaTh BEPTUKAIBLHOE NaJCHUE.

Jpyroii pacnpoCTpaHEHHBIM CIIOCOO PBHITh SIMBI ISl HEYUCTOT MOJ noMamu. [myOuHa ssM mMoria
I0XO0IUTh A0 12 M. YucTKa siM TPOUCXOAMIIa OYE€Hb PEJIKO.

Kaxk n3BecTHO, cpegHEBEKOBBIE TOPOJA U KPENOCTH OKPYXKAIUCh CTEHAMH - JUISl 3aIUTHI OT Harla-
neHuit Henpustens. CTEHb OKPY>KaINCh PBAMU C BOJIOH - 3TO ObliIa €Ille OfHa CTENEeHb 3allUThl. B 3TOT
K€ POB OTBOJMJIM KaHaBBI OT BBHITPEOHBIX M, a, KDOME TOT0, HYK1Y CIIPaBJsUIA M B IpKepax 3aMKa, Me-
TSCh TIPSIMO B poB. Tak 3amuTHBIE QYHKIMH PBA YJAYHO COYETAUCH C CAHUTAPHBIMHU.

Bonocrounbie kaHaBbl B KPYyMHBIX ropojax EBponsl nossuiauck aunib B XIV-XV Bekax. OgHako
CTOYHBIC KaHABbI OBICTPO MEPEIOHSINCH, TOMOU M OTXOJBI KU3HECATSIILHOCTH JTIOACH 3aTUBAIH Y-
bl ¥ PBIHOYHBIE TUIOLIA/IH, 3arPS3HUIA KOJIOLBI ¢ MUTHEBOM BOJIOM, YTO MPUBOAWIO K BOZHUKHOBEHUIO
SMUAEMUN YYMBI U OCIIBI, BCIIEJICTBIE KOTOPBIX BCKOPE 3a00JI€Ball, @ TO M BBIMUPAJ BECh TOPOJI.

K XIV Beky coaepkaHue yiaull B MOPSAKE W YUCTOTE CTAHOBHUTCS MOCTOSHHOM 3a00TOM Topoj-
ckux Biacted. JIoHmoHCKas KaHanmm3aus 14 Beka mpeicTaBiisiiia coOOW KaHaBBI JIJIsi CTOKA HEYHCTOT,
MIPOJIOKEHHBIC ¢ HEOOIBIIMM YKJIOHOM K Tem3e, yHocsIien ctoku B mope. B konre 1500-ro roga kKoposib
I'enpux VI u3nan ykas, oOs3bIBaIONINI TOMOBIIAIEIbLEB YUCTUTh YYAaCTKH CTOYHBIX KaHAB OKOJO HMX
nomoB. Kpome 3toro, kopois co3nan Komuccuto mo Ctokam, MpuU3BaHHYIO 00€CIICUUBAThH BHITIOJIHCHHE
ATUX MPABUIL.



- _TEMA 4 =
BopoocHabxxeHue u BogooTBeAeHne ropoaos
EBponbl B XVIII-XIX Bekax

4.1. BooocHabxeHue NMapwmxka B XVIII-XIX Bekax.
4.2. BogootBegeHue Napmxka B XVIII-XIX Bekax.

4.3. Nctopua JloHaoHckon kaHanmnsaumm XVIII-XIX
BEKOB.
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PnucyHok 1 - [NlamMATHUK B
[Tapurke HOpHKy IKeHy
6apoHy OcmaHy

HopK IxkeH 6apoH OcmaH
(1809 — 1891).

Benuknmn rpagoctpouTtens.
C 1851 no 1870 ropa — npedeKT

aAenaptameHTa CeHa
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PUcyHok 2 - 9keH benbrpaHa - dppaHLy3cKum
nHXxxeHep XIiX B.
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MepBbit—coBpeMeHHbIN  akBeayk (1863-1865)
CNyXun pgnd [AocTaBkM Bodbl W3  MalleHbKOro
nputoka p. MapHbl, pacnonoxeHHoro B 130 KM OT
[lapwXa, B BoOgOXpaHUnuLle, pasmMecTMBLLEECHA Ha
xonve MeHunbMoHTaHa.

Bropon akeBenyk (1867-1874), onunHon 156 Kwm,
goctaenan Boagy w3 nputoka p. VIOHHbI B
BogoxpaHunuuie MoHcypn (14 okpyr) — camoe
KpynHOoe BogoxpaHunuile [apuxa.

K 1910 r. kaxgbi xutenb [lapuxa nonydan no
250 nuTpoB BOAObI B CYTKM.

Tp Apyrmx akBedyka  NOMeEHblLUe  Obinun
noctpoeHbl mexay 1890 n 1925 rr. ans cHabXxeHus
BogoxpaHunuuw, B CaH-Kny (Ha BOCTOKE) U B
MoHcypwu (Ha tore).
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PucyHok 3 - Myseu kaHanunsauuu B [apuxe
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PucyHok 4 - Myseu kaHanunsauuu B [lapuxe
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PucyHok 5 - My3sen
KaHanmsauum B
[Tapuxe




PucyHok 6 - Myseu kaHannsauuu B [apuxe
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Cap [IkoH XappWHITOH,
noctpouswnnm B 1596 roay
ONA aHMMUUCKOW KOpPOJSieBGI
EnusaBeThbl pabouyto
MoJesnb Tyaneta ¢ 6a4ykom u
BOOSAHbLIM pe3epByapoMm.

PycyHok 7 - Cap [koH XappuHrToH
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Koroa B cepeanmHe 19 Beka M3BeCTHbIM ydeHbi Mankn dapagen pewun
npoexatbCs MO Tem3e Ha nporysiodHOM napoxode, OH Obin  nopaxeH,
HaCKOJbKO 3arpsis3HeHa Boaa.

BoT 4Tto OH Hanucan B rasete «lTammc» 7 uwona 1855 roga: «A pasopsan
HECKOSbKO DenblX KapTOYeK Ha KYCOYKMU, HAMOYUST, YTOBbLI OHWU NIENKO TOHYNU, U
B KaXXKOOM MeCTe, rae napoxod npuyanuearn, onyckan nx B sogy. OHa Obina Tak
MyTHa, 4YTO MNPWU MNOTrPYXEHUU KapTOYeK Ha TOMWMHY nanbua npu ApKoM,
COSTHEYHOM OHE OHWM ObINM COBEPLUEHHO HepasnMuUuMbl. 3anax oT peku Obin
TakoW, YTO Kasanocb, 0yaATO Mbl MbLIBEM MO OTKPbITON KaHann3aummy.

PucyHok 8 — p.Tem3a,
JloHgoH, XIX Bek
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[xo3ed basanrertu -
rMaBHbLIN NHXEHEP
NTOHOOHCKOro ropoacKoro
aenaptamMeHTa
oOLLeCcTBEHHbIX paboT. B
1858 rogy oH paspaboTan
nfaH cTpouTenbCTBa
KaHanmaaunm n 3atem
INIMYHO €ro OCyLLEeCTBUI.

——

Pl/lcyHOK O - ,£|,>|<o3ecb 5a3anreTT|/| — UTanNbAHCKUA
apXUTEKTOP M -



PucyHok 10 — JloHgoH, XIX Bek

Ha pucyHke nokasaHbl OAOHOBPEMEHHO HECKOSIbKO
BaXXHEULLUX npumMeT JIoHOoHa Toro BpeEMEHU — XernesHad

M -

gopora, MeTpo, BOAOMNPOBOA U KaHanu3aums.




TEMA 4. BOAOCHABKXEHUE U BOJOOTBEJAEHHUE I'OPOJ1OB EBPOIIbI
B XVII1-XIX BEKAX.

4.1. Bonocuab:xenue [Tapmxka B XVIII-XIX Bekax.
4.2. Bonoorsenenue [Tapmxa B XVIII-XIX Bekax.
4.3. Ucropus Jlongonckoit kanamuzamuu XVIII-XIX Beka.

4.1. Booocnaoacenue Ilapuxnca ¢ XVI111-XIX gekax.

B ITapuxe B Hauane XVII croneTus napukaHe pacrosaraiyd BCEro OJHUM JUTPOM IMUTHEBON BO-
Bl Ha YyeJioBeka!

B cepeaune XVIII Beka B Ilapuxe HacuuteiBasiocs 500 000 >xuteneil, KOTOpble UMEIU BCETrO 5
n/cyt Ha oaHoro xutens. Tonpko B 1781 1. Obuta co3mana akuuoHepHas kommnanus "KoMmmaHus mapux-
CKHX BOJ", KOTOpasi Ha4ajaa CTPOUTh CHCTEMY I[EHTPATU30BaHHOTO BOojOCHAOXeHus. Boay u3 Censl pu
MTOMOIIIM MTaPOBBIX HACOCOB MOJAHUMAIH IO OTCTOMHHUKOB, 3aT€M PACHPEAEISIIN 110 TOPOY MPU NOMOIIU
MOJI3EMHON CUCTEMBI TPYOOIIPOBOOB B JKUJIbIE JJOMa U TUIATHBIE BOJOPa300pHbIE KOJOHKU. B pe3ynbrare
BCEX ATUX YCUJIMI HOpMa BOJBI Ha OJIHOTO MapvyKaHWHA cocTaBuia 14 ji/CyT.

Tonbko B 3noxy Hamoneona II1 (1852-1870) Obl10 MpeANPHHITO CTPOUTEIBCTBO TIEPBOTO COBPE-
MEHHOTO BOJONPOBOJA M OUUCTHBIX COOPYKeHUH. Ero skcrryaranusa Hadanack B 1853 1.

CBs3aHO CTpOUTENBCTBO OBLIO ¢ MMeHeM Oapona XKopxka Ocmana (npedexrom nenapramenta Ce-
Ha), KOTOPBIN pemni pa3pymuTh [lapuk, 4T00bI BHICTPOUTH €r0 3aHOBO (TMPOJIOKUTD IIUPOKHUE MPOCTIEK-
Thl U OYJBBaphl U CO3JaTh ra3oBoe ocBemieHue). VmkeHepy Dxeny benbrpanay Obulo MOpydeHO BOC-
M0JIb30BATHCS KPYMHBIMU CTPOUTEIBHBIMUA pabOTaMU Uil OJJHOBPEMEHHOM MPOKIAAKU JBOMHOMN MO/A3EM-
HOM CETH JJI IUTHEBOW U TPA3HOM BOBI.

[Ipedext OcMmaH MpHUHSIT TaK)Ke PElIeHrEe UCII0NIb30BaTh HE 3arpsA3HeHHYI0 BoAy CeHbl, a BOAY U3
MOJI3EMHBIX HCTOYHUKOB. BbUTH MPOOUTHI apTe3naHCKUe CKBKUHBI TyOuHOM 10 500 M, TO3BOIMBIINX
MoJIy4aTh OYEHb YHUCTYIO BOJY, HO B KOJWYECTBAX, HEAOCTATOUHBIX M1 cHaOkeHust 1 700 000 >xuterneit
CTOJIULIBIL.

[TosTOMYy HmpUIUIOCH CTPOUTH AKBEAYKH, KOTOpBIE MOJABAIN BOJIY M3 PEK, PACIOJIOKEHHBIX 3a
npenenaMu [lapuka. /[Ba nepBbIX KPYIHBIX aKBeAyKa U3 PUTOKOB MapHusbl U MOHBI, TIOCTPOEHHEBIE B IIE-
puon 1863-1874 r, noxgaBanu BoAy B BojoxpaHuiuina Ilapuxka, a U3 HUX pacnpenessuiiuch Mo TOpPOIYy.
Tpu npyrux akBenyka nmomensine 6butd moctpoensl Mexay 1890 u 1925 rr. K 1910 r. xaxaslil )KuTensb
[Tapuka mosyvan no 250 JTUTPOB BOABI B CYTKU. DTH MATh aKBEAYKOB U CETOJHS MPOJOJIKAIOT MOCTAB-
JSTh TIOJIOBUHY MUTHEBOU BOABI [lapuxka. DT0O Bo/la M3 HCTOYHUKOB, HE TPEOYIOIIAast HUKAKOW OYHCTKH.

Jlpyrast mojgoBUHA BOJBI MOCTABIIAETCS CEMbIO BOJOOYUCTHBIMU MPEANPUATHIMH, YEPE3 KOTOPYIO
npoxoauT Bojia u3 Cenbl, MapHbl 1 Yas3bl.

4.2. Boooomeeoenue Iapusnca ¢ XV111-XIX gexax.

C wectHaauaroro Beka [lapux cTosn Ha BBIIPEOHBIX sSIMaxX, OHM MCTOYAIM MUA3Mbl U 3JI0BOHUE.
CopnepxuMoe BBITPEOHBIX SIM MPOCAYMBAIIOCH B 3€MITIO, 3apaxkast MUTHEBYIO BOJY B KOJIOALAX, @ BO3IYX
JBIMUIICS OT THUJIBIX UCTIApEHUH.

C XVI Beka Bmnots 10 XIX Bronps ynun [lapuka NpoTsHYJINCh CTOYHBIE KaHABBI, KOTOPBIE I10-
CTOSIHHO INEPENOJHUINCh, U UX COAEPKUMOE PA3JIMBAIOCh MO yiaulaM. V3 kaHaB HEUUCTOTHI CTEKAIU B
Ceny.

Tonbko Bo Bpemena mpasieHuss Hamomneon Il (1852-1870) mpoGiiema yHHYTOKEHHS OTXOJ0B
crana nepoodepennoil. B 1850-1860-¢ roapr Obuta mMposoXeHa Moja3eMHasi CeTh TPYOOIPOBOJOB s
CTOYHOH BOABI. [[/1s ynaneHus HEUYUCTOT U3 JIOMOB HCIOJb30Bajach Boja. B kaHamM3alMOHHBIX TyHHe-
nsx Obuta obecneueHa BeHTWsIuK. K 1878 1. 1uinHa KaHaIH3aIMOHHBIX KOJUIEKTOpoB Oblta 600 KM.

Kananu3auus crana cuMBOJIOM U BMecTHiIMLIEM nporpecca. Ilo ee TyHHenssM cHavasna MposoXKHu-
au TpyOBl, 3aTeM Tenerpadubie U TenedoHHbIE TPOBOAA, THEBMATHYECKYIO ITOYTY, & CO BPEMEHEM dJIeK-
TPOIPOBOJKY, PETYIUPYIOILYIO paboTy cBeTo(opoB. IlepBbie s3KcKypcun MO KaHAIU3alMOHHBIM TYHHE-
JISIM COCTOSUTUCH BO BpeMsi BcemupHoii BeicTaBku 1867 ro.



Bripouem, 0TX0/1bI HUKY1a HE MOTJIU UCYE3HYTh, TOJIBLKO OOpHOa C HUMH MEPEMECTHIIACH B MPUTO-
ponasl. Eme B 1870-x rogax comep)umMoe pa3pocuIeicsl KaHAIM3aIIMOHHOW CHCTEMBI MO-TIPeKHEMY cOpa-
ceiBasioch B Ceny. Xyxe Bcero 0buto B paiionax Kimmm u Cen-JleHH, MUMO KOTOPBIX €XKEIHEBHO IPO-
misiBasio 450 TOHH HeouwnieHHOH, Oypismen oT ra3oB Macchl. K nmery 1880 ropa, moam, u3MydeHHbIS
OTBPATUTEILHBIMU UCTIAPEHUSMHU PEKH, TIOJHSIIM IIyM B TIPecce U MOTPeOOBalM MPEKPAaTUTh cOpOC He-
ounteHHbIX 0TX070B B Ceny. Knoaky B Knumm 3akpsimu B 1899 rony. K 1910 roxy ayist ounctku cTod-
HBIX BOJ| CTaJIM UCII0JIb30BaTh CENITHYECKUE €MKOCTH.

4.3. Hemopusa Jlonoonckoii kananuzayuu XVII1-XIX geka.

C pa3BuTHEM BOJIONPOBOJIa U POCTOM IOPOJICKOTO HACEICHHsI MHTEHCUBHOE CTPOUTENHCTBO KaHa-
nu3anmy Hadanock B Espone mumb B XIX Beke. IIpu cTpouTenbeTBe CTaBsATCs 3a4a4u: BO-IIEPBBIX, LICH-
TPaJIM30BaHHOTO OTBOA OOJIBIIOTO KOJIWYECTBA 0OPa3YIOIIUXCSI CTOYHBIX BOJI, BO-BTOPBIX, OUUCTKH 3TUX
CTOKOB Iiepe]l X cOPOCOM B BOJOEMBI, T.K. 0€3 OUHCTKU CTOKH CHUJIBHO 3arpsi3HsUIM BOJOUCTOYHHMKH, U3
KOTOPBIX 3a0Mpasiach BOJIa JJIsi BOJIOCHAOKCHHUS.

Haubonpmmii 00beM CTPOUTENHCTBO KaHATM3AIMH OTYYHIIO B AHIJIHH.

B navane XVIII Beka B JIoHA0HE MOUYTH B KaXXIOM JIOME IO TTOJIOM ObLTa BeIrpeOHast sima. Korna
BBITPEOHBIE SIMBI MIEPETIOTHSIINCH, UX COJEPKUMOE OTBOAMIIOCH MO MPUMHUTHUBHBIM JIPEHAKHBIM TpyOam B
MOJIYOTKPBITYIO CTOUHYIO KaHaBY, IPOJIOKEHHYIO MocepeinHe yaulbl. JKUIKOCTh U3 BHITPEOHBIX SIM Yac-
TO pa3MbIBaia (pyHIaMEHTBHI, CTEHbI U TOJIBI )KUIIBIX JTIOMOB. J{peHaxxHble TPYOBl 3aCOPSUIUCH, TIPU ITOM
HEYHMCTOTHI Pa3IMBAIMCH MO/ TOMOM U 3arpsi3HSIM KOJIOALBI, pe3epByaphl ¢ MUTHEBOM BOAOH U BOJOMIPO-
BoJibL. [Ipu 3acopeHnn ApeHakHBIX TPYO M MPH NMEPENOTHEHUN BBITPEOHBIX M UX YHCTKA IPOU3BOINIACH
BPYYHYIO.

Komuccus no crokam, co3nannas emie B korie 1500 roga, Ha npoTsikernn 6omnee 250 met 60po-
Jach C aHTUCAHUTAPHBIMH YCJIOBUSIMH U C MPEHEOPEKEHUEM JIIO/IeH BBINOIHSTH ONpee/iCeHHbIE MpaBuia
canutapud. Bennuaiimmii pedopmarop canutapuu IaBUH UsAyHK Takke OOpOJiCS ¢ STUMH Y:KaCHBIMHU
ycinoBusiMu.  OH pazpabortan 3akoH 060 OOmiecTBeHHOM 3apaBooxpaneHun. OH mpeaiarajl CHCTEMY OT-
BOJIa HEYUCTOT IyTEM PACTBOPEHMS UX B BOZAE, KOTOPOIl 3aTeM MOXHO ynoOpsaTs 3emnto. Komwuccus mo
CTOKaM TakK)Ke yTBEep/1ajia, YTO OUYHUCTKA BHITPEOHBIX SIM TEIEPbh HEBBITOAHOE JEIIO.

[Tocne Toro xak ObuIa MPUHATA KOHUEMIMS WCIOJIB30BAHUS BOJBI B KAUECTBE CPEJIbl, YHOCSIIEH
HEYHCTOTHI, JIoHAOHCKas Komuccus mo CTokaMm mpuHsIia pelieHrue MpOoJIoXKUTh M0 BCEMY ropoay 0ob-
M€ CTOYHBIE KOJJIEKTOPBI SHIIe00pa3HOro CEYEHUsI, B KOTOPBIE BXOAMIN Obl MHANBUAYaIbHBIE CTOUHBIC
TPYOBI OT XKUIJIBIX U OOLIECTBEHHBIX 3AaHUN. JIydimuMu ObUIM MPU3HAHBI TNIMHAHBIE TPYOBI TN1a3UpOBaH-
Hble M3HYTpU. Ompenenenue TuaMeTpoB TpyO MCXOIUIN U3 HOPMBI IOTPEOJIEHUS BOABI HA YeloBeKa 25
rayutoHoB (113,5 ).

B 1844 r. Hauanock cOOpyKEHHUE 3aKPBITHIX LIEHTPAIbHBIX KOJUIEKTOPOB, XOTSI YHUUTOKEHUE BbI-
rpeOHBIX SIM TOT/a elle He TUIaHWpoBajioch. OIHAKO MPUCOETUHEHHE JOMOB K TOPOJCKON KaHAIHU3aluH
HE TPOMCXOJIUIIO T K0: MHOTHE JJOMOBJIAAEIbIIBI OTKAa3bIBAIMCH IIJIATUTH 32 HOBYIO CUCTEMY KaHallu3a-
U0, TaK)K€ MPOUCXOAMIIN 3aCOPbl Ha CTOUHBIX TPyOax OT KWJIBIX JOMOB IO NMPUYMHE HEMPaBUILHOU
NPOKJIAIKU TPYO, HEBEPHO BHIOPAHHOM IITyOUHBI, HATMUKS OOPATHBIX YKIOHOB.

[Ipobnema co3manus 0OIIETOPOACKON KaHAIM3AIMU CTaJla aKTyaJbHON MOCIE SIUIEMUN XOJIEPhI
B 1849 rony. Ilanuka cpean HaceneHHs MpHUBENa K TOMY, YTO "Bce 3amachkl TpyO B FOHYAPHBIX MacTep-
CKHMX ObUTH pacKyruieHbl HauncTo". Komuccus codsia He0OXOAMMBIM B3SITh Ha Ce0SI pyKOBOACTBO pabOTOM
10 MAaCCOBOM 3aMeHe BBITPEOHBIX SIM KaHAIM3ALUOHHBIMU TpyOaMu. COpoC CTOYHBIX BOJ OCYIIECTBIISIICS
B p. Temza.

Jlerom 1858 rona B ucropuu Jlonnona npousoren kpusuc nmoa numeHem Bemmkoro cmpana (The
Great Stink). Kananusanus nporekia B TeM3y ¥ ¢ NPUJIMBOM HaIllpaBHJIach CHayalla BBEPX IO peKe K
LIEHTPY TOpoa, a 3aTeM C OTIMBOM IOTeKIa B HU3. JKapkas morona ycyryoumia cutyanuio — Bojga Tem3bl
U €€ PUTOKOB Havasia OypHo 1BecTH. OCBOOOMBIIMIACS TTOCIIC OTIMBA Oeper ObUT BECh MOKPHIT pa3jiaras-
MIMMHCS HEYMCTOTaMH. JIpIIaTh B TOPOJAE CTajl0 COBEPIICHHO HeueM. JIOHJOHIBI Majaay Ha yaulax 3a-
MEPTBO.



[Tanatel OOIIMH MapiiaMeHTa PELIWIH CPOYHO BBIJICIUTH JEHBIU HA CTPOUTEILCTBO HOBOW KaHa-
JU3aluy, a Takke BoAonpoBoAa. ViMu ObLT MPUHAT 3aKOH, 00S3bIBABIINI OCYILIECTBUTH MPOEKT B KpaT-
Yalume CpoKH.

B koHnme Toro ke 1858 roma ObUT co37aH CHENMABHBIA COBET, BHIOpPABIINN CpeId MHOXKECTBA
MPEJIOKEHHBIX Ha KOHKYPC CXEM MPOEKT TJIABHOTO MHXKEHEPa JIOHJIOHCKOTO JenapTaMeHTa 00IeCTBEH-
HBIX paboT — UTATBSIHCKOTO apxutekTopa JIko3zeda bazanrertu (Joseph Bazalgette).

[Tpoekt BKIOYanm B ceOs cTPOUTENHCTBO 134 KM HOBBIX MOA3EMHBIX KUPIIUYHBIX KOJJIEKTOPOB U
1800 kM kaHANMM3AIMOHHBIX YAUYHBIX ceTei. TOHHEIM UMeTH BBICOTY 3,3 M, UMENIU OBAIbHYIO (popmy
MOTIEPEYHOT0 CEUCHUsI, TPOKIIAIBIBAHNCH HA TITyOrHE 6 M.

ConepkuMoe KaHaIU3alui COOMPAIOCh B OTPOMHBIX pe3epByapax K BocToky oT Jlonmona. M3 pe-
3epByapoOB CTOKH €XKETHEBHO cOpachBaINCh B MOpEe BO Bpems oTiuBa. K CIOBYy, Takoii HaKOIUTEIHHO-
MYJbCUPYIONMUNA TPUHITUI paOOThl KaHAIU3AIIUN TIO3BOJIHII JOJITOE BpeMs 00XOAUTHCS BOOOIE O6e3 ouu-
CTHBIX COOPY>KEHUU, CTPOUTETHLCTBOM KOTOPBIX 03a00THIIHCH YK€ TOMBKO B XX BEKe.

HoBas kananu3anuoHHas cucTeMa CTpOmiach B TeueHue 6 JieT u Obuia 3amymieHa B 1864 romy.

B Anrnuu B 1862 r. BepBbie B MUpe ObUIH pa3paboTaHbl CAHUTApHBIE HOPMBI M ObLT U3aH 3aKOH
00 OYMCTKE U OCBOOOXKICHHHM CTOYHBIX BOJ Mepes MX BBIMTYCKOM OT (PeKaJbHBIX MacCc M THHIOLIUX Be-
IIECTB.
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TEMA 5
BooocHa6xxeHue u BogooTBeaeHne Ha Pycu

5.1. BBeaneHue.

5.2. MockoBCKU BogonpoBoad: oT KpemneBcKoro
no Pybnesckoro.

5.3. 13 uctopumn sogoorseaeHmnst MockBbil.
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B Hosropoge Obim nocTtpoeH nepBbin B Poccuun
BOOOMNPOBOA, BeayLwnmn K KHaxeckomy asopuy. B Xl ctonetuun
B O3TOM Tropoge Ha fHApocrnaBckoOM ABOpULLE UMErCS
caMOTeYHbI BOAOMPOBOA, CyLlecTBOBaniM BOOOCTOYHLIA W
OpeHaXHbIN KaHarbl, BCe BbINOSIHEHHbIE U3 AepeBa.

K nepunogy cpeaoHeBeKOBbA MOXHO OTHECTU CTPOUTENBLCTBO
BogornpoBoaa Bo JIbBoBe. B 1407 r. [eTp Ctexep npu noMoLu
rOH4YapHbIX TPYO NpoBen POAHUKOBYO BOAY B ropoa.

B PYCCKNX ropogax XVII Beka Hanbonee
pacnpoCcTpaHeHHbIM  Crlocobom  BOAOCHADXeHUs1  Obinu
TauHUKN (puc. 1), T.e. NOA3EMHbIE CMYCKN—XOAbl OT rOPOACKON
CTEHbI K pPacCroSIOXKEHHOW HWXEe peKke unm o3epy. ITO
OVKTOBaNoCb Hy)XgamMmu OOOPOHblI OT YacTbiX BOEHHbIX
HanageHun.

.




PucyHok 1 - TaHUKK B pyCcCKnx ropoaax
A — B KonowmHe, b — B Jlagore M -




PucyHok 2 - Maket Bogos3BogHoun balluHn Kpemnga e
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PucyHok 3 - Cxematnyecknu nnaH Tpex MblTULLMHCKUX

BOOMNPOBOOB

M -




/

ff‘
TITITIIeY .

8

-
p-li-*l'-j_-

o d

SEYILIYIYY

A
alil!

i

E;’

g

] L
T 4

o e g TS T o ol

PucyHok 4 - MbITuinHckne Bogo3abopHbie Konoaubl

KonnyectBo Konogues - 43, KOTOpble NUTaNMCcb BOAOW N3 73 POOHMKOB.
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PucyHok 5 - POCTOKVMHCKWIA akBeayK <
OnnHa — 326 M, KONM4ecTBO apok — 21, NponeTt apku — 8,5 M




PUCYHOK 6 - POCTOKMHCKUW akBeayK
(B HacTosLLEee BpeMS) gl
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PucyHok 7 - AnekceeBckaa HacocHaa CTaHuUu4A
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PucyHok 8 - CyxapeBa baluHg




PucyHok 9 - ®oHTaH Ha JlybssHckon nnowaaun
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T\Pl/lcyHOK 10 - Bouosos
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B koHue XIX Beka B MockBe
TPYAUNOCb OKOSO 3 ThiCAY BO4OBO30B
C CaHSIMM U TENEXKaMU U.......

...OKONO 6-6,5 TbICAY KOHHbIX
BOJOBO30B

PucyHok 11-
KOHHbI BOOOBO3



PucyHok 12 -
A.N. NenbBur

[lpoBeaeHHbIE NOA ero PYKOBOACTBOM
B 1853—1858 paboTbl no
nepeycTponctey MbITULLNHCKOIO
BOLOMNPOBOAA HAMHOIO YITyYLLIUK

BogocHabxeHne MockBbl.




PucyHok 13 -

H.[1.3uMnH — cTponTenb 1 3aBeayoLLnn
MocKkoBcKkoro sogonpoBsoga

-99
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PucyHok 14 - MbITULLMHCKOE BOAONOABLEMHOE 34aHne
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PucyHok 15 - KpectoBckne BogoHanopHbie 6allHu
Bbicota — 39 M, anameTtp — 23 m



PucyHok 16 -
Pybrnescknn Bogo3sabop
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PucyHok 17 - Pybnesckas BogonpoBoaHAas CTaHLUUSA
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PucyHok 18 - Pybnéesckasi BogonpoBogHasi CTaHLUUS
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http://www.geophoto.ru/?action=show&id=83581

[To3xxe EkaTepuHa |l cBoum
yKa3oMm nosenena:

"Hakperiko 3anpemums U
HeocsiabHoO moeo Habrrodame,
umobbl 8 Mockey-peky U
npom4yue yepe3s 20po0
mekKyuwue 800k HUKMO
HUKaKo20 Ccopy U Xxnamy He
bpocasn u Ha 5ied He4yucmom He
8bleo3urn”.

PucyHok 19 - EkatepuHa ll
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NHXXeHep, reHepan-nopy4ymk @pugpux
Bunbrenom bayap, Bo3rnasngsLInA
npn ExkatepuHe |l rugpaBnmyecknu
Kopnyc.

[lo yka3y mmnepatpuubl EkatepuHsbl |l
B 1779 rogy npucTynun K
CTPOUTENLCTBY MocKoBCKoro
BOZONpoBOAA.

[TonoXun Ha4ano oTBOAY CTOYHbIX BOA
B Mockee. B "llpoekte o nposeneHuu
BOObl B CTONMWYHbLIN ropog Mocksy"
(1780 r.) reHepan bayap nuwer:
"llpednazaro s npoekm Mou He
MOoJiIbKO O rnpoeedeHuUU 8 cell 20p00
0080/IbHO20  Kosiudecmea  4yucmou
800kI, HO U O criocobe K ucmpebrieHuro
U3 OHO20 BCSKUX He4yucmom, K 4Yemy
nodaem cpeocmea camasi pedka
HeanuHHas".

— E"‘

PucyHok 20 -

Opungpux Bunbrenom
bayap (1734-1783)
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PucyHok 21 — AcceHnsaunoHHbI 0003
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PuUcyHok 22 -
[TaMATHUK acceHn3auMoHHOMY BO3KY




PucyHok 23 -
[ NnaBHaga KaHanu3aumoHHaa HacocHaa ctaHuns MockBbl
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PucyHok 24 -
INMrobnuHckne nonst opoweHunsd, 1913 ron
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TEMA 5. BOJOCHABXEHHUE U BOJJOOTBEJIEHUE HA PYCH.
5.1. BBengenue
5.2. MockoBckuit BogomnpoBo: oT Kpemnesckoro no Pybnesckoro.
5.3. U3 ucropuu BogooTBeieHrss MOCKBBI.

5.1. Beeoenue

[IpakTHuecKMMHU 3HAHUSMH IO Pa3BEIKE Ha BOJY, YCTPOMCTBY IIAXTHBIX KOJOJLEB U CKBaXKHUH,
CTPOUTENIbCTBY KaHAJIOB XHUTEIH ApeBHel Pycu obnananu eme B IX—XV Bekax. biarogapst ToproBeiM u
KyJbTYPHBIM CBsI3IM ¢ Buzantuiickoit umnepueit Kuesckas Pych nmena 10ocTymn K MOCIEAHUM JOCTHUAKE-
HUSIM MH)KEHEPHOU TEXHUKHU TOTO BPEMEHH.

B Hogropone, 611 mocTpoeH nepBbiii B Poccuu BogompoBoI, BeAYIIU K KHXKECKOMY IBOpIy. B
XII croneTun B 3TOM ropojie Ha SpociaBCKOM JABOPHUIIE UMEJICS CAMOTEYHbBIN BOJIOMPOBO/I, CYIIECTBOBA-
JI1 BOAOCTOYHBIN U IPEHAKHBIN KaHAJIbI, BCE BHIMIOJHEHHbBIE U3 JIEpPeBa.

K nepuony cpenHeBEKOBbSI MOKHO OTHECTHU CTPOUTEIBCTBO BojomnpoBoaa Bo JIbBoe. B 1407 r.
[Terp Crexep npu MOMOIIM TOHYAPHBIX TPYO MpOBEN POIHUKOBYIO Boay B ropoa. B XV Beke Obul co-
OPYXEH CaMOTEUYHBIH POJHUKOBBIA BOAONPOBOJ 111 MockoBckoro Kpemiis, cOCTOSIIUMNA U3 KaMEHHOTO
KaHaja 1, BO3MOXHO, CBUHIIOBBIX TPYO JJIsl pa3BeACHUS BOBI IO Tepputopuu Kpemus.

B pycckux ropogax XVII Beka Hambosiee pacpocTpaHEHHBIM CITIOCOOOM BOJOCHAOKEHHS OBLITH
TAHUKH, T.€. MOJ3EMHBIE CIIYCKU—XObl OT TOPOACKOW CTEHBI K PACIION0KEHHON HUXKE PEKE WIIH 03€EPY.
DTO AUKTOBAJIOCHh HYXKJIaMH OOOPOHBI OT YaCThIX BOSHHBIX HamaaeHU. TaWHUKU K BOJIC TPEACTABIISUIN
BeCchMa pazHooOpa3Hbie coopykeHHs. COOTBETCTBYIOIINE TEXHUYECKUE PEIICHUS MPEKPACHO YUUTHIBAIH
MECTHBIE yCJIOBHSI, CTPOUTEIBHBIA MaTepua, pa3Mepbl TalHUKa, CIOCO0 3aXBaTa BOJBI.

5.2. Mockoeckuii 600onpoeoo: om Kpemnesckozo 0o Pyonesckozo.

[lepBr1ii MOCKOBCKMI BogonpoBo nosiBuiics B ApeBHeM Kpemie B 1339-40 r.r. npu MBane Kanu-
T€ «OCaJHOT0 Paau CUACHHUS» - OH ObUI CBS3aH C BOGHHBIMU HYXJaMH CTOJIbHOTO Tropoza. IlepBriM uc-
TOYHUKOM BOJIbI cTasia MocKBa-peka: K Hell TaHynach u3 Kpemus gepeBsiHHas TpyOa, o KOTOpoi Bojaa
MOCTYyIajia B TIIyOOKHI MOA3eMHBIN Kojonelr B CBHOJIOBOM OalrHe, MpU MOMOIIHM OOJBIIOTO «CTYMaIbHO-
ro» KoJjieca, - €ro KpyTHIIH, IIepecTymnas 10 IUPOKUM MEePEKIIaTUHAM.

ITepBbIit BOgompoBoOa AeiicTBOBa oueHb 10iaro. B 1633 roay naps Muxann ®@egoposud PomanoB
IIOBEJIET COOPYIUTH HOBBIM, «HAIIOPHBII» BogonpoBoa. Coopykall €ro 3HAMEHUTBIN aHITIMHCKUN «Jaco-
BOT'O W BOJASHOTO B3Boja» mactep Xpucrodop ["anoseit. CoopykeHn Obu1 B yriioBoii CBHOIOBOM OarrHe,
nojasai 4 Teic. Beapa B cyTkH (50 M3/cyT). VYcTpoeH BOAONPOBOJL ObLIT «XUTPOYMHO»: B TPOMAIHBII BbI-
JIO)KCHHBIA O€JIbIM KaMHeM KoJjonerl moa CBuOioBoi OamrHel 1o TpyOe m3 MOCKBBI-pEKH H3JIMBaIach
Bosa. OTCIO1a «BOIOB3BOAHON MAIIMHOI», paboTaromiel OT KOHHOTO MPUBO/IA, BOJA 110/1aBaIach B «BO-
JIOB3BOJTHBIE JTapuy - Oaku, pacrosiokeHHbie Ha OamrHe. C Toi mopsl CBUOI0Ba OallHs CTaia Ha3bIBATHCSA
Bonor3Boanoil. Ot GamHu BoJa OTBOAMIACH 10 CBHUHIIOBBIM Tpy0aMm B KPEMJIEBCKHME IBOPLBI, MPYIH,
cajibl U CITY>KOBI.

K cepennne XVIII Beka MockBy Hakpbul «BOASHOU roioa». A uyyma 1771 roga, HakoHell, Hamy-
rana Exarepuny II: npukasana ycTpouTh rOpoICKON BOJOMPOBOA M OTHICKATh JJIs HETO UCTOYHUKH.

B xauectBe mcTOYHMKa ObUIM BBIOpaHBI KIItOYM BONMM3M cena bompmme Mertumm. B 1779 rogy
ObUTM HavaThl pabOTHI IO CTPOUTENHCTBY BOJOMPOBOJA JIsi MOCKBBI, KOTOPOE MPOAOKAIOCh 25 JeT.
MpeITUIMHCKas: BoAa mpuiuia B ropoa 28 okTsops 1804 roma. MeitummuHcKas Bona B MOCKBY mojiaBa-
JIach CAaMOTEKOM Ha PacCTOSIHUM 26 KHJIOMETPOB B KosimuecTBe 330 ThICSY BeAep BOIbI B CyTKH (4125 M3).
910 npubIM3uTENBHO 10 Beapy (12,3 nmuTpa) Ha yeaoBeKa.

[1yTh BOIBI J€kal MO KUPIMUYHON rajepee u3 MBITHIL, MUMO JIBOPILIOBOTO cena AJIEKCEEBCKOIO,
yepe3 CokonbHuky 1 KananueBky Ha TpyOHYIO MiomIaas — TaM COOPYAMUIH OTKPBITOE BOAOXPaHHIIHILE
C POTOHJI0#, HAIIOMHUHAIOIIee OrPOMHBIN (oHTaH. M3 HEro mo 4yryHHbIM TpyOam BOAY MOCTABIISIN K TO-
POJCKUM BOJI03a00pHBIM Kosoaam. HanpsMyro ske Boja TOr/a mocTymajia TOJBKO B 0cOOble 3/1aHUs —
kpome KpemieBckoro aBopiia, 3To ObLIN TeaTpbl, TOPTOBbIE TOMEIEHUs, OaHU, OOIBHUIIBI 1 TIOPbMBI.

OT nepBOro MBITHIMHCKOTO BOJOIIPOBO/A OCTAJICS 3aloBeHbIH PoCcTOKMHCKUI akBeayK (puc. 2),
yyno ctapoil MOCKBBI, - 110 HEMY BojJia npoTekana Haja Ay3o0il. PocTokuHCckui akBeayk, 3To 21 apka, Ka-
xnas mposeToM B 8,5 metpa. Ero mymmna — 356 metpos, BeicoTa — 6osee 22.



B XIX Beke MOCKBHYHM BCE € BHOBb ITOYYBCTBOBAJIM HEXBAaTKy Bojbl. Hukomaii I mpuka3zan npo-
BECTH IEPBYIO F€HEPAIBbHYIO PEKOHCTPYKIMIO BOAONpoBoaa. PaboTel Hauanuce B 1820-Xx romax mon py-
KoBOACTBOM MHk)eHepa H.W. Snuma. MbITUIIMHCKWE UCTOYHHUKUA TEPEYCTPOUIIA, TOUMHUIIM Tajepero, a
OKOJIO cerla AJIEKCEeBCKOE OCTPOMIN BOJOKAUKY C MapoBbIMU MammHaMu. OTKy/1a BoJia MoJaBajiach Ha
BTopoii atak CyxapeBoii OallHu B 4yryHHBINH OacceiiH oobeMoM 5 Thic. Beaep (61,5 M3), OTKy/a T0 TPy-
0am moxBoIMIIaCh K 5 Bojtopa30opHbIM poHTaHaM (BMecTo mpexHux kononues): [llepemerseBckuii (1830
r), Hukonbckuit (1830 r), IlerpoBckuii (1834 1), BockpeceHnckuii, BapBapckuii, pacrojoKeHHbIE Ha
OYKUBJICHHBIX LIEHTPAIbHBIX Tuomaasx. Kaxapii ponran gaBan no 40 Teic. Benep B CyTKu (492 M3/CyT).

[lepBble HKCIIEpUMEHTANIbHBIE MOMBITKH HAJIAIUTh BOoJOCHaOkeHHe MOCKBBI 3a CUET €€ TJIaBHOM
peku Hadanuch B 1850-x romax. Torna Boennsiil unxkenep [1.C.MakcumMoB MOCTPOUI LETbIX ABA MOCKBO-
PELKHUX BOJOIMPOBOJIA C BOJOKAYKAaMH: MEpBbIi - MockBopelkuii, y babberopoickoil mioTHHBI - MOIHU-
Mman 34 teic. Benep (418 M3). Bropoii BogonpoBo - 3aMockBopenkuii, y KpacHOX0IMCKOro Mocra - noj-
muman 100 teic. Begep (1230 M3). OneIT OKa3ajcs HEyIayHbIM: BOJA IIJIa C TIECKOM U TJIMHOMU, a TPYOBI
3UMOH 3aMep3alii, U BHYTPUTOPOICKOM BOJOMPOBO] OTIOKHMIN J0 JTYUIIUX BPEMEH.

BaxxHelimmM coopyKeHHEM BOAOIPOBOAA MO-TIPEKHEMY OCTaBaJICs MBITUIIUHCKHUNM BOAOIIPOBO.
K cepenune XIX Beka camoTeuHas cucTeMa BOAOIPOBOAA BKOHEI yCTapena Il Hy X pa3poCIIerocs ro-
pona. B 1853-1858 rr. umxkenep A. M. [lensBur Hauasl BTOPYIO PEKOHCTPYKIIMIO MOCKOBCKOTO BOJIOIPO-
Bojaa. OH mpejiarain BMECTO caMOTeKa, KHPIUYHOM rajeper 1 akBeAyKa — HCKYCCTBEHHBIN HAmop U Mpo-
TOK IO YyT'YHHBIM TpyOaM. EMy ymanock ocyiiecTBUTH CBOM 3aMbicen. Teneps B ropo]] MOCTYIANIO B CY-
kU 500 TBIC. Beaep (6250 M3). Bbetn coopykeHbl HOBBIE BOA0pa300psl — 26 ¢GoHTAHOB U 2 BOAOpa3z00p-
HbIC KOJIOHKU. Torna e ObUTH BIEPBBIE COOPYXKEHBI 15 MOKapHBIX KOJOMIEB, YTO SIBUJIOCH OOJBIINM
MOJICTIOPhEM MOKAPHBIM YacTsIM. [1o ropoay nponoxunu 45 KM pa3BOAsSIIMX CETEH.

Bognonposon [lensBura npociyxui 10 konua XIX Beka. OnHaKo KM3Hb KPYITHOT'O IPOMBIIIUIEH-
HOTO ropojia TpeboBaja KOJIOCCATLHOTO KOJIMYECTBA BOJIbI, M TOPOJICKOE YIIPABJICHUE PELINIIO MPOBECTH
TPEThIO PEKOHCTPYKIHIO BogonpoBoaa. C 1877 mo 1887 rr. Obutd MpoBeIeHbBI THIPOT€OIOTHYECKUE U3bI-
CKaHUs Pa3IMYHBIMU KOMHUCCHSIMHU Ha MpEAMET yBEIUYEHHUS MPOU3BOAUTEIHLHOCTH BOAONPOBoAa. OKOH-
4aTeabHO, IPOEKTUPOBAHUEM U CTPOUTEILCTBOM B 1886-1893 romax pykoBoaun nnxenep Hukomaii [ler-
poBuu 3uMuH. Ha mpekHUX MBITHULOIMHCKUX BOJ03a00pax BMECTO JEPEBSHHBIX KOJIOALIEB MpOOypuUiIn
TpyOUaThie, a B MAIIMHHOM 3/JaHUU CTaHIIMHA YCTAHOBHIIM HACOCHI U KOTJIBI OTE€YECTBEHHOT'O MMPOU3BOJICT-
Ba. Tenepb BOJOBO cOCTOSUT U3 TpyO Oombiiero auamerpa. OH ObLT BBeZeH B cTpoi B 1892 rony u cran
naBath 1,5 mits. Bezep (18500 M%) BoxsI B cyTKH.

Bmecto CyxapeBoit ObutH TOCTpOEHBI BojoHanopHble OamHu y KpecroBckoii 3actaBel. Bojga B
HUX MOCTyMana u3 AJIEKCEeBCKON MPOMEKYTOUYHOW CTaHIIMU, U3 OaIlleH - HEMOCPEICTBEHHO B TOPOJICKYIO
CeThb U CAaMOTEKOM pacHpenensiack 1mo ropoay. IIpoTsikeHHOCTh TOpOJICKON BOJOMPOBOJIHOM CeTH co-
craBisiia 110 km.

B 1899-1901 rr. ObuI0 OCYIIECTBICHO PACIIMPEHUE BOIOMPOBOJA A0 MOITHOCTH 3,5 MIIH. BeAep
(43000 M°), mpaBia, 3a CYET HEKOTOPOTO YXY/IIICHHS KAYeCTBA BOIbI. BBUT MOMHAT BOMPOC 06 OpraHmsa-
UM BOJOCHAOKEHHUS U3 00Jiee MOIITHOTO UCTOYHUKA - MockBa-peku. [lociie n3ydenus Bompoca 00 U3bI-
CKaHHH HOBBIX UCTOYHHUKOB BOJIOCHA0KEHUS OBUIO PEIICHO B3ATh BOAY M3 MOCKBBI-PEKH OKOJIO JIEPEBHU
Pyb6neBo Henanexko or MockBbl. IHUIIMATOPOM KCIIOJIB30BAHUS PEKH B KaU€CTBE BOJOMCTOUYHHKA BBHICTY-
nan H.II. 3umun, B Tedenue 25 ner (mo 1902 r.) 3aBemoBaBmuit MOCKOBCKUM BogompoBogoM. OH ke
paszpaboTasl MpOeKT HOBOTO MOCKOBCKOTO BojomnpoBoaa. B 1903 r. y n. Py6neBo Obi1a coopyxeHa BoJI0-
MIPOBOJIHASI CTAHIIUSL.

Hogerit MockBopelkuii BOJOmpoBo ] padboTal 1Mo CASAYIOIIeH CXeMe: BOJIa U3 PeKH 3aKadyruBajach
B BOJIONIPUEMHHUK, OTCTanBajIach, MPOXOIUIIA YepPe3 «MEICHHBIe» MecuaHbie (UIBTPHI U TOJaBANIACh IO
YYI'YHHOMY BOJIOTIPOBOJIY B HANOpHBIN pe3epByap Ha BopoObeBBIX ropax — caMOM BBICOKOM MOCKOB-
cKkoM xonMe. Jlanee muTheBast BOJja CAMOTEKOM TOCTYIIaja B MAaruCTPalbHbIE TPYOOIPOBOIBI, @ U3 HUX —
B TOPOJICKYIO ceTh. Yike B 1906 roay cranius nepenuia Ha yCKOPEHHbIA METO/I OYUCTKU BOJbI — TaK Ha-
3bIBAEMBIN «aMEPUKAHCKUI», O KOTOPOM IEPBBIM 3aroBOpHII 3UMUH. DTOT IPOLIECC, OCHOBAHHBIN HA KOa-
T'YJIMpPOBAaHUU (CBEPTHIBAHMM) NIpUMECEH BOJBI CYIb(haTOM aTIOMUHUS, MO3BOJSET YCKOPUTH €€ OYUCTKY
moutH B 8 pa3. PyOieBckas Bojia B T€ ro/ibl ObllIa OJTHOM U3 JIYUIIINX B MUPE.

Havano 30-X T0o/10B MOYKHO Ha3BaTh BTOPHIM 3TArlOM WHTEHCHUBHOTO pa3BUTHsS PyOneBckoi BOIO-
npoBojgHOW craHuuu. K 3TOMy BpemeHu pecypc pekd MocCkBa, Kak MCTOYHHKA BOJOCHAOKEHHS ObLI



MPaKTUYECKH UcUepnaH, 1e@UIUT BOJHBIX pecypcoB B MockBe cTai siBHBIM. /lanbHelimas ncropus mMoc-
KOBCKOT'O BOJIOCHA0KEHUS CBs3aHa ¢ OCTpoiikoi B 1937 roay kanana Mocksa — Bonra.

MocBosiokaHan cerogHs — 3T0 4 BOJONPOBOJHBIE CTAHIIMM CYMMAapHOW MOIIHOCTBIO 10 7 MUJI-
JMOHOB KyOOMETpPOB BOJIBI B CYTKH, Oosiee 10 ThIcsiu KMJIOMETpoB ceTeil. Boma M3 MOBEpXHOCTHBIX HUC-
TOYHUKOB — MOCKBBI-pekH U Bonru — ouniaercs u koutponupyercs no 180-200 napamerpam, oTBeHaeT
POCCHICKMM U eBporeickuM HopMmaTthBaM. CpeHeCTaTUCTUYECKH MOCKBUY MOTpedisieT ceiyac 10 370
JUTPOB BOJIBI B CYTKHU.

5.3. U3 ucmopuu 6oooomeedenus Mockebi.

B XIV Beke B MockBe ObUTH BBIPBITHI TTOA3EMHBIE KaHAJIBI I 0TBOAA CTOUHBIX Boa. K 1367 rony
OTHOCHUTCS TOCTPOWKA BOJOCTOUHON TPYOBI OT LEHTpanbHOM yactu MockoBckoro Kpemist 10 MockBbI-
pEKH.

XKutenu Mocksel B XVII-XVIII BB. Bo ABOpax pbuin TiTyOOKHE SIMBI JUIsI HAJJBOPHBIX TYaJeTOB.
Korga siMa HanonHsAnace, pplInd IPYryto, U TyaleT NEPEHOCUIIN. XO03SICTBEHHbBIE BObI BBUIMBAIUCH IIPS-
MO Ha JBOPHI WM Ha ynuny. boitnu, ¢pabpuku, 6aHu cIMBaIN €XKEJHEBHO CTOYHBIC BOABI B OJIMDKalIINe
PEYKHU U PyUYbH, BBIIOJIHSBIIKNE POJIb CTOYHBIX KAHAB.

B camoM neHTpe roposaa Teksia MajeHbKas peuka HernmHHas, cTpaliHo 3arps3HEHHAs HEUUCTO-
TaMu U otopocami. [1o ee Geperam Bceraa jiexaliyu Ky4d HaB03a U THUIOILIETO Mycopa.

9 ampens 1699 r. Ilerp I uzgan ykas "o cobirogeHNN YUCTOTH B MOCKBE U O HAaKa3aHHWH 32 BbI-
OpacbIBaHUE COPY M BCSIKOTO IMOMETY Ha yiuIlel B iepeyiaku". OH rinacun: "Ha Mockee no bonvuum yau-
yam u no nepeyikam, 4mob nomemy u MepmeeyuuHvl Hueoe, Hu NPOmue ube2o0 080pa He OvlLlo, a Obiio 6
6e30e uucmo, u 0 mom ykasan eenuxuti I'ocyoape ckazamo na Mockee ecsakux uurog atoosam..." Ilo npuka-
3y Iletpa ObUIM TIPOBENEHBI OCYIICHUE U OYMCTKAa MeCTHOCTH. HO Ha caHuTapHOM COCTOSITHMM MOCKBHI B
LIETIOM 3TH MEpBI HE CKA3aJIUCh.

[To3:xe Exatepuna II cBoum yka3om moBesena "HaKpenKoO 3alpeTUTh U HeocaaOHO TOro HaldIo-
naTh, YTOOBI B MOCKBY-PEKY U MPOTUHE Yepe3 ropoj TEKYIIHE BOJbI HUKTO HUKAKOrO COPY U XJIaMy He
Opocal ¥ Ha Jiel HeYHCTOT HEe BHIBO3WI".

Tem He MeHee, 3arps3HEHHE PEK, PYYbEB U MPYJOB MPOAOIIKAIOCH, Oepera BOJOEMOB 3aBajnBa-
JTUCh MycopoM U otOpocamu. Peuka Hernuuuas yxe B 1787 rony Obljia HACTOJBKO 3arps3HEHA CTEKAB-
LIMMHU C YJIUI HEYUCTOTAMHU, YTO BOJIa €€ CUNTAIACh HEMPUTOJAHOM ISl yOTpeOIeHuSs.

Hauazno orBoy cTOUHBIX BOJ] OBLIO MOJIOKEHO €Ille MHKEHEPOM T'eHepaI-mopyuynkoM Opuapuxom
bayspom B 1780 roay npu ycrporictBe MbITHIIIMHCKOTO BogomnpoBoja. B "I[IpoekTe o mpoBeaeHUn BOIbI
B croymmuHbIid ropoa Mocksy" (1780 r.) rerepan baysp numer: "llpednazaio s npoexm Mot He MOAbKO O
nposedeHul 8 cell 20p00 0080JIbHO2O KOIUUEeCmEa YUCMOL 800bl, HO U O CNOCOOe K UCPeONeHUI0 U3 OHO-
20 BCAKUX HEYUCMOm, K yemy nooaem cpeocmea camas peyka Heenunnas'".

[To mpoekty renepana B 1780 roay peka Hernmuuka mexay Camoreunoit u TpyOHOH TutomaasaMu
3aKJII0YAETCs B 3aKPHITHII KaHA!l IIUPUHOHN - 2,4 M, BbICOTOM - 2,1 M. Bo n3bexanue 3arps3HeHus: camoit
MOCKBBI-pEKM HEYHCTOTaMH OOJBIIOr0 KaHaia, NMpU BHAJCHUM KaHalla B PEKy CTPOHTCS 'pe3epByap-
OTCTOMHUK". A ISl €ro OMOPOKHEHUS - TO/I3eMHBIN BBIMYCK. baysp mozaboruics u 00 ynaneHuu ocaaka
- HCIIOJIb30BAaTh €ro Ui yI0OpeHus caioB U MOJeil.

B 1812 rony Camoreunslii 1 HernmuHHBIN KaHAIBI TOCTIE MEPEKPBIBAIOTCS JOOPOTHBIMH CBOJAMHU.
B 1817r. "Komuccust ayist ctpoeHuid", yupexxaeHHasi K TOMy BPEMEHH, 3aKaHYMBAET YCTPOUCTBO KaHaja
mexay Camoreunoit u TpyOHoi rutomazsamu. O01mast JUIMHA ero COCTaBIAET 3 KM.

C 1870 r. 'opoxackast m{yma [ijis yAy4dIIEHUSI CAHUTAPHOT'O COCTOSIHUSA TOPO/Ia OPTaHU30BBIBAET pa-
00Ty acCEeHM3allMOHHBIX 00030B: OBUI ypEryJHpOBaH BHIBO3 HEUHCTOT YACTHBIMH JIMI[AMH, OMPEACICHO
BpeMs BbIBO3a U MapLIPyThl 00030B; ObUIO YMOPSAOYEHO CaMO YCTPOWCTBO BHITPEOHBIX SIM M OTXOXKHUX
MecT. HazBopHbI€e TyaneTsl yK HE IEPEHOCUIIMCH C MECTA HA MECTO, a SIMbI, 10 MEpE UX 3allOJIHEHMUS], BbI-
rpebaaucey yepnakamu, ¥ "3010T0" B 00YKaX aCCEHU3AIMOHHBIX 00030B BBIBO3MJIOCH Ha CBAJIKH, HAXO-
JUBIIMECS 3a TOPOJICKMMHU 3aCTaBaMH.

JlaeM 0003bI pacrmoiaraguch B CIICIHAIBHO YCTPOCHHBIX aCCEHU3AIMOHHBIX ABOpax (Mapkax) — 5
MapKOB TOPOACKHX, Jomaneit okono 600, no 300 momaneit - B KOHHBIX 00033aX YaCTHBIX MOJPSTIUKOB.
Ho 3Tu mapku He crpaBIIsITUCH C BBIBO30M OTOPOCOB U3 rOpo/a.

B 80-x rr XIX B. riaBHbIi BOTOCTOK MOCKBEHI - peka HernmuuHas - ObUT KanmuTaabHO MEPECTPOCH U
COOPYKEH psiJl HOBBIX BOJOCTOKOB.



Mpicaib 0 coopyxeHun B MOCKBe KaHalM3allMM ObUla BbICKAa3aHa BIIEPBbIE HHXKEHEPOM-
ruaporexHukoM M.A.ITonoBeiM. OH 1O COOCTBEHHOW MHHUIIMATUBE COCTABHII MPOEKT, MPOBEAS MpeaBa-
pUTENIbHBIE U3BICKaHUS 3a CBOW cueT, U npencraBui ero B 1874 r. B 'opoackyro Jdymy. Ilpoekt npeny-
cMaTpuBaj OOMIECINIaBHYIO KaHATH3AIUIO, T. €. OBITOBBIC CTOYHBIC BOJBI M aTMOC(EPHBIE CIUIABIISIINCH
[0 OJTHOM KaHAIM3AIMOHHOM CeTH TaK)Ke MpeJiarajach UX OYMCTKA Ha CIIEHHUANbHBIX MOJISX OPOLICHHUS -
MOCPEACTBOM (PUIIBTpAIIK Yepe3 MOYBY - M HCIOIB30BAHUU JUISI YIOOPECHHS CEIbCKOXO3SHCTBEHHBIX
KYJIbTYD.

Opnaxo B 1885 r. mockoBckuii nnxkenep J1.B.Kactanbckuil npeaoxul pa3aesbHy0 CUCTEMY Ka-
Hanu3anuu, MockBbl. B 1887 1. BOmpoc o0 CTpOUTENbCTBE pa3aeibHOM KaHaIU3aluK ObLT BHECEH B Jlymy,
rjae u noayuni onoopenue. B 1890 r. 6b11 coctaied npoekT u B 1893 r. HayaTto ctpouTtenbeTBo. K cepe-
nuHe 1898 1. ObUTO yNmoKeHO 262 KM TpyO KaHAIW3AIMOHHOW CETH, MPHCOSANHEHO 219 noMoBmaneHui,
ObL1a MOCTpOEHA TIaBHasl HacCOCHas cTaHUus (Ha eBoM Oepery Mocksbi-pekn, y HoBo-Cnacckoro MoHa-
cThIpsi), ¥ 1 aBrycra 1898 r. Hayancs npueM CTOYHOM BOABI U €€ NepeKadka Ha M0Js OPOLIEHUs Ul O4YU-
CTKH.

Poct Hacenenuss MOCKBBI, pa3BUTHE €€ MPOMBILIJIEHHOCTH U CO3JaHHE HOBOIO MOCKBOPELKOIO
BOJIOIIPOBOJIA 3aCTABUJIM Cpa3y e IMOCJie OTKPBITHS MEepBOW Oouepenu KaHalW3allud HadaTh paboTy Mo
ycrpoicTBy BTopoid. B 1911 r. mpuctynunu x mmpokomacmtaObHeiM padoram. B 1912 1. mo xonataicTBy
I'opoackoit JIlymbl MpaBUTENIBCTBO BBEJIO 00s13aTEILHOE TIPUCOSTUHEHNE.

K 1913 r. k cetu Obu1o nmpucoeauneHo yxe 6000 1oM0B, eXeTHEBHO YAAISIOCHh 10 6 MIIH. BEAep
(75 THIC. M3/CyT) KUJKHX OTOPOCOB; TBEPbIC OTBO3MIUCH Ha CBANKH. [0 TpyOaM CTOUHBIE BOJBI yaalis-
JUCH 3a TOPOJI HA CHEIHAILHO MPUCIIOCOOJICHHBIEC "TIOMS OPOIIECHHUS U TIePEMEKAIONIET0 QUIHTPOBAHUS
yepe3 mouBy" 61u3 cranuuu JIroommao MockoBcko-Kypcekoit x/n u 613 craniuu JIrooepus Kazanckoit
K/,

PaGoThI 10 KaHaMM3aIMu BTOPOH ouepean MIIaHUPOBAJIOCh 3aBepIuTh B 1917 ., HO HE yaaiock, u
K HA4aJy PEeBOJIOIMU K CTOYHOM CeTH OblLIa MOJACOSAMHEHA TOIHKO TPETh T0MOB B MOCKBE, U TO B II€H-
Tpe ropoaa. B 1923 Obuty BBIACIICHBI CPEACTBA JJIsl IOCTPOUKH TPEThEH OYepe i MOCKOBCKOM KaHaIHM3a-
1117078

K xon1y 30-X ropoa BEIpOC HEOOBIYAHHO: €KEAHEBHO C MPEANPHUATHI 1 KUJIBIX TOMOB B KaHAIIN-
3aIMI0 TIOCTYITANI0 KOJIMYECTBO CTOYHBIX BOJ, IO 00beMy mouTH paBHBIX MockBe-peke. [Ipu Takux o0ne-
Max HCIMOJb30BaTh AJII UX OYUCTKHU MOJIS OpOIIEHHUs ObLI0 Obl HEBO3MOXKHO. B3aMeH ObUIM MOCTPOEHBI
CTaHIIMM adpalllH, TJIe UCTOIb30BAINCH OMOXUMHYECKHE CIOCOOBI OUMCTKHU.
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TEMA 6
BoaoocHabxeHue v BogooTBeaeHue
r. bpecTta

6.1. Pa3Butune cuctem BogoCcHabXeHus n
BoagooTBeaeHua r. bpecrta B XIX — XX Bekax.

6.2. CoBpeMeHHOE COCTOSIHNE CUCTEM
BOAOCHa0OXeHna n BoaooTBeaeHus r. bpecra,
npobnembl U NYyTN NX PeLLUEHUS.
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PucyHok 1 - 3gecb, y naBunboHa ckBaXXmHbl Ne1, bbina
npobypeHa nepBasa B bpecTte apTe3anaHckas CKBaXKMHa <
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Boao3abopa «llapk CBoboabl», nepBas B bpecte un
B benapycwu <
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PucyHok 3




PucyHok 4 - TexHonormnyeckasi cxema obesxenesamBaHusd
BOAbl METOAOM YNPOLLEHHON aspaLuu:

1 - apTe3naHcKaga CKBaXkKuHa; 2 — Norpy>Hou Hacoc; 3 — BOAOBOAbI
nepBoro nogbema; 4 — nepenmBHas BOPOHKA; 5 — cKopbI 6E3HANOPHLIN
duneTp; 6 — PUNLTPYOWMIK CNOoN (TPaHUTHLIN WEBEHb); 7 - ApeHaXKHas
cucTema, B BUAE AblpyaThbiX TPYO, pacnofioXXeHHbIX B NOAAEPKMBAOLLEM

crnoe; 8 — pesepsyap 4Yncton Boabl; 9 — Hacochl IlI-ro nogbema.

M ..



PucyHok 5 - Cxema BogoCcHabXeHus npu
MCMNOMb30BaHNN NOA3EMHBIX BO/ M ..




PucyHok 6 - dunestp 0besxernesmBaHus
[paeBckoro Bogo3abopa
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PUCyHOK 7 —
dunetp
obe3xene3mBaHuns
[ paeBckoro
BOooO3abopa
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PucyHok 8 - 3an punetpoB o0besxenesmBaHud
[paeBCcKoro Bogo3abopa Kl
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TEMA 6. BOAOCHAB)KEHUE U BOJOOTBEJAEHHUE I'. BPECTA

6.1. Pa3BuTHe cucteM BoOCHAa0KEHUS U BojooTBeaeHus I. bpecta B XIX-XX Bekax.
6.2. CoBpeMEHHOE COCTOSIHUE CHCTEM BOJIOCHAOXKEHHS M BOJIOOTBEACHHS T. bpecTa, mpobieMbl u
MyTH UX PEIICHHUS.

6.1. Pazeumue cucmem 8000cnadxicenusn u eoooomeedenus 2. bpecma ¢ X1X-XX gexax.

bpect - onuH U3 ApeBHEWINUX OETOPYCCKUX TOPOJOB, BOSHUKIIUK Y MeCTa, Tne peka Myxagelr
Brnasaer B 3anagueiii byr B 1019 1.

bpect-JIutoBck B 90-¢ rr. XIX CT. mpeacTaBiisisi co00# TOBOJIBHO KPYIHBINA YE3HBIA TOPO/I, BTO-
poii o BenuuuHe B ['poTHEHCKOM TYOepHUH, €r0 YUCICHHOCTh cocTaBmia 46568 uenosek (8.02.1897 r).
OpHako TOpoA M KpPErnocTb HE MMENHM HU BOAONPOBOJAA, HU KaHanu3anuu. [1o 1aHHBIM JOKYMEHTOB 3a
1896 r. B bpecTe HaCUUTHIBAJIOCH TOIBKO MATH KOJOIEB, COACPKAIIUX TOAHYIO JJIs YIOTpEeOIeHUs BOY,
MIpUYEM YEThIpe U3 HUX MPUHAAJIEKATN YaCTHBIM BiajaenbiaMm. [loaToMy modtu Bce HaceleHue MoJb30-
BaJIOCh BOJOM M3 MyxaBIla, KoTopast Obljla HEe TOJHA Ul YIOTpeOJIeHHs, TaKk Kak MyxaBel| CHJIbHO 3a-
IPA3HAETCS] CTOKaMH Pa3IMYHBIX HEUUCTOT U3 ropojia, OT KyIelieH, IpadyedyHbIX, 0anb u kazapM. [lomb3o-
BaHUE TaKOU BOJAOW MPUBOAUIO K MAaCCOBBIM SIUAEMUSIM.

BriepBrie BOpoc 0 CTPOUTENHCTBE BOONPOBOA ObLT mocTaBiieH B 1890 r. OmHako pemieHne ero
3aTAHYJIOCh Ha Joarue rofel. B 1892 r npu cMeHe ropoackoi rojaoBbl B TOPOJE CTaId HOSIBIATHCS pas-
JUYHBIE TPEINPUHUMATENIHN C MPEUIOKEHUSIMH 3aKIOYUTh JIOTOBOP Ha COoOpyXeHue BoaompoBojaa. C
npennpuHuUMarenssMu Opatbsimu daneeBbIiME OBUT 3aKIFOYEH JOTOBOP HA YCTPOWCTBO M JKCILTYyaTaIlHIO
BOJIOIIpOBOAa. 3abop Boxbl miaHuposaics u3 byra. Peunas Boga momkHa Oblia TIIATEIBHO OYMIIATHCS
yepe3 (%)I/IJII:TpBI C MCIOJIb30BaHUEM KBaclioB. MoniHoCTh BoJIonpoBoa - 80 ThICSY Beaep BOABI B CYTKU
(984 m°/cyT), Ha KaKIOM MEPEKPECTKE - CETh MOKAPHBIX KpaHOB. OHAKO, 3aKJIIOYHB JOTOBOP, OpaThs
daneeBbl ¥ HE TyMalld MPUCTYNATh K €0 COOPYXEHHIO, a KA JTUIIh MOMEHTA, YTOOBI Mepenpoaarh
KOHIIECCHUIO C OOJIBIION IS cE0S BBITOIOM.

loponckas ynpaBa mponoinkana Oe3neiicTBoBaTh, He pactoprana ¢ DajgeeBbIMU JOTOBOP U HE
MpearpuHIMalia HUKaKuX JAalbHEHIIMX MEp K COOPYXEHHIO BOJOMPOBOJA. JTa HENPOCTUTENbHAs Oe3-
JeSITeNbHOCTh TOPOJCKUX BJIACTEHl mpuBena K HoBoMmy Oencteuio. B ampene 1901 r. moxkap yHUYTOXKHI
neHTp bpecra, cropemna camas ero «ydmias ToproBas u 6orareimras gacte». B 1904 r. 'pogHeHCKHI OK-
PYXKHOM Cya ITpU3HaI J0TOBOp ¢ Oparbsimu DaeeBbIMU HEACHCTBUTENBHBIM, U OH OBLIT PACTOPTHYT.

B nauane XX Beka cpeaHuii pacxo] BOJAbI Ha 4eloBeka B bpect-JIuToBCcKe paBHsIICS MpUOIU3H-
tenpHO 2,5 Benpam (30 ). CHaOxamu ropoja BOAOH TOJIBKO BOJIOBO3BL. ['opoxy TpeboBanock 350 Gouek
BOJIbI €XKETHEBHO.

BonoBo3bl Habupanu Boay mpsiMo U3 MyxaBia, JJis Yero BhIIIEe ropojia Obliia YCTPOCHA CIICIIH-
albHAas TUIOIIAJKa C HACOCOM PYUYHOTo 3akauumBaHus. Ho paccrosiHue Ka3aloch BOJAOBO3aM CIIUIIKOM
OO0JIBIIINM, TTO3TOMY OHHU CBHE3XKaJU MO OMMKHEH ynuie K peke, TJIe JII0AU Kylalu JOMajei, ctupain Oe-
Jbe, Ky/la cTeKalla BCsl TOPOJICKas Ipsi3b, M TaM 3aroiIHsUIM cBoM Oouku Bonoi. IIpruBo3nmMas BogoBo3amMu
BOJIa MeJIa 3eJICHOBATHIN 1[BET U OOJIOTHBIN 3ariax.

B 1909 r. B ropoackoM cany, apeHIaTopoM KOTOpPOTO sBsuics rocroanH I1lamoBanoB, ObIT BRIKO-
MaH NIyOOKU KOJIOMEIl C BOJOW OTIIMYHOTO KadecTBa. DTOT KoJoiel] Mor obecrneuuTs ropos 400 60uka-
MU BOJIBI B JICHb, HO apeHIaTOp TPeOOBaAJ 3a 3TO OOJBIIYIO TIJIATy - 5 Komneek 3a 004Ky BoAbl. ['opoackas
IyMa MpeArnucana BOA0OBO3aM HCIOIb30BaTh ATY BOIY JJIsl BOJOCHA0XKEHHS TOPOAa, 1O 5 Komeek 3a 60u-
Ky Ternepb BOIOBO3bI BMECTO CBETJIO-KOPUYHEBOM CO ClIETKa TYXJIBIM 3allaXOM MYXaBEI[KOM BOIbI JTOJIXK-
HbI OBUIH 3aIOJIHATH CBOM OOYKH YUCTOU KOJIO/E3HOU Bojoi. Ho mpodeccronanbHast apTens (a KaK bl
BOJIOBO3 pacxojzioBai B aeHb 10 10 G6odek Bombl) OoiikoTupoBana konozern lllamoBanosa, npeanountas
OpaTb OecrIaTHO BOJY U3 PEKH.

N3-3a BCUBIIIKM MHOTOYMCIEHHBIX WH(EKITMOHHBIX 3a0osieBanuii, ¢ 21 mas 1913 r. BBoguTCs 3a-
IpeT Ha yrnoTpeOJeHne B MUILY BOJBI, B3STOW U3 PEKH, IPOTEKaroleil B yepTe ropoaa. Bogoozam 6b110
MpenrucaHo 6path BOAY TOJNBKO B CHEIHATbHO 000pyAoBaHHOM MecTe noj KoOpuHoM, mpoexaB 3HaYH-
TEIBHOE PacCTOsIHUE N0 TeYeHUIo peku. Llena ogHoro Beapa 3—5 komeek. ['opoa mpakTUuecku ocTancs
6e3 Boabl. A BOJONPOBOJIHAS KOMHUCCHUSI BCE MPOJOJIKalla U MPOJoJIKalla BECTH MEPEroBOpsl ¢ (hupMoii
J>xeBenkoro.

Bcekope B 1915 1. x bpect-JIuToBCKY nokaTuiiach BOJIHA IEPBOM MHPOBOM BOMHBI. ClielyeT cka-
3aTh, YTO JI0 MEPBOM MUPOBOM BOWHBI B HEKOTOPHIX KBapTajax ropoja ObUIa co3[aHa BOJOIPOBOJHAS



cetb. OJIHAKO OHA HE JICMCTBOBaNA, TaK Kak BoJa, 3a0upaemasi U3 peKu, ObljIa HEMPUTOHA JJISI TUThS U3-
3a OTCYTCTBUS (PUIBTPALIMOHHBIX YCTPOUCTB.

[To ycnoBusim Puxckoro mupHoro norosopa 1921 r. bpect-JIutosck B cocrase 3am. benopyccuun
otomen K [Tonsmie. [1og HazBanueM bpect-Han-byrom B 1921-1939 rr. on sBisuics uentpom Ilonecckoro
BOEBOJICTBA.

Jlerom 1924 r. marucTpar 3aBeplInil PEKOHCTPYKIMIO 3aJI0KEHHOIO €Ile Mepe] BOMHOM ropoj-
CKOTO BOJIOIIPOBO/IA CeAyIONIMM oOpa3om: Ha Oepery byra Bosne mocce Bapmasa-bpect 6bu1a moctpoe-
Ha HAaCOCHasl CTaHIIMs, ¥ BOJA 10 MAaruCTpajibHOMY KaHaly IJIUHON 4 KM Oblja MojBe/IeHa K BOJOHAIOP-
HOU OamrHe B TopoackoM cany Hany Myxasiom (OsBmuid mapk CoOojsr). PesepByap BomoHAmopHOM
OamHu uMe o0peM 75 M3, JTHO €ro pacrojaraioch B 14 M HaJ MOBEPXHOCTHIO 3€MJIH.

CrienranbHas KOMUCCHUSI TCHEPAITBHON TUPEKINH CITY>KObI OXPaHBI 3I0POBBS 3ampeTuia padoThl
0 PKCIUTyaTallluu 3TUX ycTpoicTB. Komuccus yctaHOBHIIA, 4TO 3a00p BOJABI U3 PEKH, HAXOASIIEHCS B He-
MOCPEJICTBEHHOM OJIM30CTH OT IIOCCEe, CIIOCOOCTBOBAJ €€ 3arpsi3HEHUI0, OCOOCHHO BO BpeMs MaBOJIKA.
BononpoBogHas ceTs OblIa POJIOKEHA HEMPABUIHLHO, HE OBLIO BO3yXOBOJIOB, TPYObl HE OBUIH TpEIO-
XpaHeHsbl OT 3aMep3anusi. Komuccusi mocraBuia 3aady IPUBECTH B MOPSAOK UMEBIIYIOCS BOAONPOBOJ-
HYIO CeTh U pa3paboTaTh MPOEKT TOPOACKOT0 BOJOMPOBOIA, OCHOBAHHOTO HA CHCTEME apTe3UaHCKUX KO-
JIOJILIEB.

[Tpodeccop Bapmasckoit [lonmurexnukn nrxenep b. PeIxioBckuii mpemioxun 100bIBaTh BOTY
«U3-TI0J] 3€MJIM, U3 TUIACTOB MEXIY IByMs 3aJie)kaMu Mena - Ha riryoune ot 50 1o 100 m» (1o3xe npoexT
npeaycMaTpuBail OypeHre KoJoAIeB Ha riayouny mo 225 m). s bpecra B ToT mepuosa TpedoBaniocs 2-4
apre3naHckux konosua. [lepByro mpoOHYIO CKBaXXHHY TIpeIaraiock OypuTh B ropoackom mapke CBobo-
Il HaJ, MyXaBIoMm.

Ocenbto 1925 r. Bapmasckas gupma «Wehr i Rychlowski» nagana 6ypenue npobHoro apresnan-
CKOT'0 KOJIO/IIIa. BbBUTO peleHo ycTpouTh CKBaXHUHY riayounon 225 M. Ho ckBakuHy cMOTIM mpoOypuTh
TOABKO A0 150 M U OCTaHOBWJIU B MEJax.

B oTdere 0 BoccTaHOBUTENBLHO-CTPOUTEIBHBIX paboTax B bpecte 3a 1931-1933 rr. roBopuiiocs o
3aBEpIICHHH PEMOHTA TOBOCHHOUN CETH TOPOJCKOr0 BOJONPOBOJAA M MPOKIAIKEe HOBOTO, O0INas AJIUHA
Bcero BozomnpoBoaa coctaBmia 7050 m. beuta mpoOypeHa BTopasi apTe3uMaHCKas CKBa)XKMHA TIIyOWMHOMN
157,5 M, mocTpoeHa cTanmus GUIBTPOBAHUS, BEIOTHEHO 60 MOICOeIMHEHUI YaCTHBIX JTOMOBIIAICHUHN K
TOpPOJICKOMY BOJIOIPOBOJAY C YCTAaHOBJIEHHEM BOJOMEpOB. Bbinaya BoAbl B CYTKH U3 OJIHOM CKBa>KUHBI
cocrapmia 200 m°,

OnHako W 3TH YCTPOWCTBA HE YIOBJIETBOPSIN TpeOoBaHU ropoaa. MHKeHepOM-TIOJTKOBHHKOM
B. JI3sikeBrueM ObLT pa3paboTaH HOBBIN IJIaH BOJOMPOBOTHO-KAHATU3AMOHHBIX paboT. [IpoekT mpemy-
cMaTpuBai:

* YCTPOMCTBO KaHAIM3ALMHU 110 Pa3EIUTEIILHON CUCTEME;

* IpOBeICHHE Yepe3 LeHTp ropoza (mo yi. Kocrtromiko, HeiHE yi1. ['oross) riiaBHOro KojuleKTopa u
MOABEACHUE K HEMY CETH KaHaJIOB.

[TpoekT mpenycmarpuBaj COEAMHEHHE TOPOJCKOTO BOJOMPOBOJA C BOCHHBIMH KazapMaMH Ha
I'paeBke u ¢ KpenocTsIO.

6 ceHTs10psa 1933 r. MUHHCTp BHYTpeHHUX Aen [lonbiy man coraacue Ha MpoBeIeHNE 3aITPOCKTH-
POBaHHBIX paboT.

PaboThl Mo CTpPOUTENHCTBY BOMOMPOBOJA W KaHAIU3ALMU OCYIIECTBIsJIA CTpOUTENbHAs (upma
umxenepa FO. MankeBnua Hauano pa6ot - 15 cents16ps 1933 r., konen - 31 nexkabps 1934 r.

st obecrieuenus Topojia BOJOM M OTBOAA CTOYHBIX BOJ ObLTO co3mano bpecTckoe ropoackoe Bo-
JIONPOBOIHO-KaHaIM3auuoHHoe npeanpustue (19 anpens 1934 ).

B 1934 r. B ropoackom mapke CBoOoAbI ObLTa MpOOypeHa ele oHa apTe3naHcKkas CKBaxuHa - No
3 rmyOuHoOIi 153 M, ocTaHOBIIEHHAS! B MEPIrelIbHO-MENIOBBIX MOPO/IaX, KaK U JIBE COCEIHUE C HEH CKBAXKH-
Hbl. O0opynOBaHHasT BEPTHKAJIBLHBIM HAcCOCOM, OHa JaBaja Boay 10 20 M/ JIBe npyrue CKBa)KUHBI C
MOMOIIIBIO IpAUQTa MmoaaBamu 10 25-32 M>/4. Boza oT cKBaXHH MOCTYyTaJIa Ha CTAHIUIO 00e3Kene3nBa-
HUS KaCKaJHOTO THUIAa C MecYaHbIMU (HIIBTPaMH, 3aTE€M B J[Ba MOA3EMHBIX >K€I€300€TOHHBIX pe3epByapa
emxocThio 200 1 600 M, OTKY/Ia HaCOCOM TIepeKavynBajIach B BOJOHATIOPHYIO OalIHIO ¢ 6akOM €MKOCTbIO
80 M°, a manee uwia B ropojCKyto ceThb. Ha cTanium o0e3kene3rBaHUs PEaM30BBIBAIICS METOJ YIIPO-
IIEHHOW a’paleil ¢ mocienyromuM (GuiIbTpoBaHueM. DTO ObUIa TiepBasi CTAHIUS 00E3KeIIe3UBAHUS B
CUCTeME KOMMYHaJIbHOTO XO3siCTBa pecnyOiInKy, Obljla MOCTPOEHAa UMEHHO 3/1ech, B bpecrte, Ha Bojo3a-
6ope «Ilapk Coboas» B 1930-x rr. B HacTosimee Bpemst 3Ta CTaHIMA HE YKCIUTyaTUPYETCs, 3aKphITa B
2001-2002 rr. Drta cucreMa 3HAYUTENBHO yiy4Ilaja BojgoobecreueHrne ropojaa. Ho CkBaKMHBI TTOCTOSH-



HO CHIKaJH cBOi 1edut. B 1936-1937 rr. Ha ['paeBke, B CeBepHOM BOCHHOM TOPOJIKE, OBLIN MPOOYPEHBI
JIBE CKBa)KMHEI JIJI1 aBTOHOMHOI'O BOJIOCHA0KEHM S, JaBaBIIKe 1o 23-25 My

3a nmepuon ¢ okTsa0ps 1933 r. mo okTsiOps 1935 1. 66110 ynoxkeHo cabiie 3000 M BOAOITPOBOAHBIX
TpyO, MOCTPOCH TIaBHBIN KoutekTop 10 yi. Koctromko amuuoi 1305 m (ot paiiona kpernoctu a0 yi. Ku-
JIMHCKOT0, HbIHE Y. KoMmMyHucTHUeckast) 1 O0KOBbIe KaHaIbI JUTMHOHN 8168 M.

B mmanax ropoma Ha 1936-1937 rr. mpegycmMaTpuBalIoCh TOBECTH TOPOJICKYIO BOJIONPOBOIHYIO
ceTb 10 16 100 M 1uHBL, TOCTPOUTH MEXAHUYECKYIO HACOCHYIO CTAHLINIO, MAaCTEPCKUE, 2 BOJAOHAIIOPHBIE
Oamram, 3 apre3uaHckux kojoama. [locie okoHuanus 3Tux padboTt BogomnpoBoa bpecra mommkeH ObuT 00-
ciyxkuBath 15 000 abonenToB. OmiaTa 3a MOJIH30BAHNE BOJON MPOU3BOJMIACH B COOTBETCTBUU C TOKa-
3aHHMEM BOJOMEPOB, YCTAHOBJICHHBIX B JOMAaX, HAa MPEANPUATHIX U B YUPEKICHUSIX.

C 4 nexabps 1939 r. bpecr cran o6nactasM nieHrpom BCCP, B Hem npokuBano 41,4 Teic. yeno-
Bek. HoBoe agMUHUCTpaTUBHOE U COLIMATBLHO-3KOHOMHUYECKOE IMOJIOKEHHE Iopojia Jajo TOJNYOK K €ro
OBICTPOMY Pa3BUTHIO U POCTY HaceneHus. B 1940 r. B HeM HaCUUTHIBAIOCH yxke 68,8 ThIC. JKUTEICH.

OnHako rmiaHaM JajabHenIero 6aaroyctpoicrsa bpecra momemana )ecTokas u pa3pyliuTeabHas
BoitHa 1941-1945 rr. u TpexJeTHsSI OKKyNalus HeMelKo-(palncTCKUMH BOHCKaMH. Y1ep0, HaHeCeHHBIH
HapOJHOMY XO3SIUCTBY TOpojia, ObLJI OTPOMHBIM, CHJIBHO TMOCTpaiaio U KOMMYyHalbHOE X03siicTBo. Ko
THIO ocBoOOXAeHus 28 ntonst 1944 1. B ropone octanoch 14 960 xureneit.

[Tocie ocBOOOXKIEHHS TOPO/Ia HAYaJIOCh BOCCTAHOBJIEHUE €ro Xo3siicTBa. biiaromapsi orpoMHBIM
YCUJIMSIM B TEUCHHE 5 MOCIEBOCHHBIX JIET ObLTM BOCCTAHOBJICHBI M MOJHOCTHIO BBEJICHBI B JEHCTBUE Ka-
HaJIM3aus ¥ BOAONPOBOA. Pa3zBossias BoJOHANIOpHAs CETh IOpoia UMeJa MPOTKEHHOCTh OKOJIO 23 KM
¢ mquamerpoM TpyO ot 100 mo 250 mm. KonnyecTBO MOAKIIOUEHHBIX K CETH 3/IaHUN U BOJOMPOBOIHBIX
KOJIOHOK C Ka)/IbIM I'0JIOM YBEJIHYHBAJIOCh...

6.2. Coeépemennoe cocmosHue cucmem 6000CHADOICeHUA u 600oomeedeHusn 2. bpecma, npo-
O1eMbl u nymu ux peuieHus.

B nacrosimee BpeMs BogocHaOxeHue r. bpecta ocymiecTBisieTcss OT ISTH BO103a00pOB, PACIoIo-
KEHHBIX B Pa3HBIX YaCTSIX rOpojia, CyMMapHasi MOIITHOCTh KOTOphIx coctaBisieT 109,4 Tric. M3/CyT, B TOM
qHcle:

- Bogo3abop «I"paeBckuii» - 28,0 ThIC. M3/cyT, 18 ckBakuH;

- BoJ103a00p «MyxaBenkuii» 36,0 ThIC. M3/CyT, 29 CKBaXXUH;

- Bog03abop «3anagHbiit» - 27,5 ThIC. M3/cyT, 23 CKBaKUHBI;

- Boj103a00p «CeBepHblit» - 7,9 ThIC. M3/CYT, 5 CKBaXXHH;

- B07103a60p «Asporopt» - 10,0 Thic. MY/cyT, 3 CKBAXKHHBI.

Bce Bo103abopsl, BKiIFOUaroniue B ce0s 77 apTe3naHCKUX CKBaXXWH, 3a0UPaIOT BOJY U3 IMO3EMHO-
ro ceHoMaHcKoro ropu3onta rnyounoi 200-300 M 1 mociie OYUCTKH Ha (PUIBTpaX CTAHIMNA 00e3Kene3n-
BaHMS TMOJAIOT €€ B OOIIETOPOJCKYIO 3aKOJIBIIOBAaHHYIO CHCTeMY oOmmel mpoTskEHHOCTHIO 802 kM (110
coctosinuio Ha 01.10.2019 rox). CoopyskeHust B0/103a00pOB MO3BOJISIIOT 00ECIIEYUThH MOATOTOBKY BOJBI
no tpedoanuit CanlluH 10-124 P 99.

Jlis Haa&KHOTO M KaueCTBEHHOTO BojooOecredeHusl HaceneHus bpecta Ha Bomozabopax ycra-
HOBJICHO COBpEeMEHHOe oOopynoBaHue. B mocnennue ronpl oTMedaercs, YTo Mojada BOJABI B TOpPOJ IO-
CTETICHHO CHIDKAETCs U B paboTe B CpeHEM 3aJeiiCTBOBaHO mopsiaka 44 ckBakuH. ExXeTHEBHO CKBaXH-
HBI BO03200poB nogHuMaroT oT 63,0 1o 100 ThIC. M BOJIbI B CyTKH. O0ECTIEYeHHOCTh HACEJICHHS TOpoia
[EHTPATN30BaHHBIM BOJIOCHAOKEeHHEM cocTaBisieT 98,7 % oT o0I1ero KoIndecTBa HaCeICHHUS.

B mHacrosimiee Bpemsi 00Ias NPOTSKEHHOCTh KaHAJIM3AllMOHHBIX CETEH Tropojaa COCTaBISET
739,9 kM. Ha ceropnsanHmii 1eHb nepekayka CTOYHbIX BOJ ropoja bpecra ocymectsisiercs 144 kananu-
3allMOHHBIMU HAaCOCHBIMU cTaHIMsIMH. CHuCTeMa KaHaJIU3alluu ropoja pasjielieHa Ha TpHU OacceliHa KaHa-
nmu3oBaHus. CTOKH Kaxa0oro OacceifHa mepekaynBarOTCsl Ha TOPOJICKHE OYMCTHBIC COOpPYKEHUs. | TaBHBI-
MU KaHaJIM3alMOHHBIMU HACOCHBIMU CTaHIMsAMH bpecta siBistoTcs:

. KHC Nel (yin. T'orons, 2)

. KHC Ne5 (ymn. llleBuenko, 5)

. KHC Ne9 (yn. Mopo3sosa, 30)

OuuctHbie coopyxeHus T. bpecra mpeacTaBisitoT co00i KOMITJIEKC COOPYKEHUH, MpeTHa3HAUYCH-
HBIX JUISI MEXaHUYECKOW U TMOJIHON OMOJOTMYeCKONH OYHMCTKH TOPOJCKHX CTOYHBIX BOJ OT 3arpsi3HEHUH.
CocToAT OHM U3 Tpex ouepeneil OYMCTKU CTOYHBIX BOJ. [IpoekTHasi MpoU3BOAUTENBHOCTH COCTABIISIET
135 000 m*/cyt. IlepBas ouepens Obula BBeAECHA B dKcIuTyaTauuio B 1969 rony, Bropas — B 1982 rony,
TpeThs — B 1986.



CoopyXeHust A7l OYMCTKU CTOYHBIX BOJ PACIOJIOXKEHBI TAKMM 00pa3oM, UTO BOJA MPOXOIUT MX
MOCJIEI0BATENBHO, OJHO 3a IpyruM. CoopyKeHus Uik MEXaHUYEeCKOW OYMCTKU CTOYHBIX BOJ MpeaHa3Ha-
YeHBI JUIs YAAJCHUS U3 HUX HEpAaCTBOPUMBIX I'pyOOUCIIEPCHBIX TPUMECEH, COOPYKEHUsI OHOIOTHYECKOM
OYHUCTKHU — JUIsl MPOTEKaHUS B HUX MPOLIECCOB MUHEPATU3ALUN OPraHUYECKUX 3arpsA3HEHUN, HaX OIIIHNX-
Csl B CTOYHOW BOJIE€ B PACTBOPEHHOM COCTOSIHUH MPU MOMOIIHM a3pOOHBIX OMOXUMHUYECKUX MPOIIECCOB 32
CUET KU3HENEATEIbHOCTH MUKPOOPTaHW3MOB. BBIMYyCK OYMINEHHBIX CTOYHBIX BOJ B OCYILECTBJISETCS B
p. 3amanusiit bByr. B pe3ynbraTte OUMCTKH CTOYHBIX BOJ HA OUYMCTHBIX COOPYXKEHHUAX 00pa3yeTcst 0CcaioK,
KOTOPBIA B HACTOSIIEe BpeMs IMEepeKaurBaeTcsi Ha bpecTckuii MycoporepepadaThIBaIONIUNA 3aBOM JIS
nanpHeHei ero nmepepaboTku. B HacTosiiee Bpemsi MPOU3BOIUTCS PEKOHCTPYKIUS TOPOJACKUX OYUCT-
HBIX COOPY)KEHHUH, C LENbI0 TOCTH)KEHUSI HAIIMOHAIBHBIX U MEKIYHAPOJIHBIX TPEOOBAHUMN K OYHUILIEHHOM
CTOYHOI Bozie, cOpachiBaeMOil B BOJHBII OOBEKT.



o ~TEMA 7 ——
UcTopua pa3Butna BogonoabLEMHON U
HACOCHOU TeXHUKMW

/.1. BogonoabeMHble MexaHU3Mbl U MALLUUHbI
OpeBHEro n cpeaHeBEKOBOIo Mupa.

[.2. Victopusa passntnuga HacoOCHOro
obopyaoBaHus.
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BogonoabémHasi MamuMHa  (BOAONOABEMHHK) -
YCTPOMCTBO  JUIi  OE€3HANOPHOTO  IIEPEMEIICHUS
KUJKOCTH, IJIaBHBIM 00pa3zoM BOAbl. B HacTosiiee
BpeMsl  BOJAONOABEMHBIMM  MalIMHAMH  OOBIYHO
Ha3bIBAIOTCSl MAIlIMHbI 1 MEXaHU3MBbI, KOTOPBIC MOAAIOT
KUJKOCTh 3a CUET M3MEHEHHUS B HEM INIAaBHBIM 00pa3om
OTEHIUAILHOM YHEPTUU OJ0KEHHUS.

Hacoc - ycTrpolcTBO (ruapaBivdyecKas MallWHa,
anmapar Wid HIpuOop) s HAIOPHOIO MHEPEMEICHUS
(BcachlBaHMSIT M HArHETaHWs) TIJIABHBIM 00pa3oM
KaleJIbHOW >KMJIKOCTA B PE3YyJbTaTe COOOIICHMUS €M
BHCIIHEKW SHEPrur (IIOTCHIHAIBHOM W KMHETHYECKOM).
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PucyHok 2 - Cuctema wanydoB ApeBHUX ermnmq-
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PucyHok 3 - Hopuga



Prmuar (gepeBsAHHEIH mecT)

Touxa BpameHns (OMOPEI)
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PucyHok 4 - BogonoabeMHOe CoopyXeHue,
OCHOBAHHOE Ha 3aKOHE pbliara  peg
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PucyHok 6 - BoasiHoli Hacoc KTe3nbus ans
TyLeHns noxapos (Il B. 4o H.3.) o .
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PucyHoK 7 - BogonofbeMHoe K
AHu3bl (Kutan

%Y

feco Ha peke
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PucyHok 8 - CTyneH4yaTtoe BogonogbeMHOE KONeco
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PucyHok 9 -
BooonoabemMHoe
camoaBuMXKylLleecs
Koneco
(ok. 230 1. O H.9.)

1 — NOXKOBMAHbIE TIONACTU;
2 — HWXHUM BapabaH;

3 — BepxHUN 6apabaH;

4 — enb;

5, 6 — ABMXXEHune Beaep;

7 — Xenob;

8 — pekKa.
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PucyHok 10 - [lpeBHeEpPUMCKOE KONeco - TMMnNaH Kl
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PucyHok 11 - CtynanbHbIN MeXaHM3M MOAHATUSA BOAbI
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- PucyHok 12 - HeTo4HbIN
e MEXaHM3M MOAHATUS BOAb

M ..




HacocCbl MOXHO-TaKXe YCNOBHO pasdennuTb Ha ABe
rpynnbi:
1) Hacocbl-MalUUHbI; 2) Hacocbl-annaparThbl.

1) Hacocbl-MalUUHBI:

rionacTtHble (UueHMpobeXXHbie, oceakle, 8UXPEBLIE);
NnopLUHeBbIE;

POTOPHbLIE (WecmepeHHbIE, KorlogpamHable,
rnracmuH4Yamsle, 8UHMo8bIe U 0p.).

2) Hacocbl-annapartbl:
CTPYMHbIE (XKUOKOCMHO-XXUOKOCMHbIE U
2a30)KUOKOCMHbIe);

rasnuTbl (8 mom yucrie 3prugmel);

BbITECHUTESIUN (8 MOM YUC/IEe Naposkle U 2a308bIe);
rmapaBnnyeckue TapaHbl;
MarHuTormapoauHamMmu4yeckue Hacochbl 1 Ap.
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MCTOpI/IL-IeCKI/I HaMETUNITNCb TPU HalMNpaBJIEHNA
Pa3BUTNA HAaCOCHOIO O60py,£l,OBaHI/IFIZ

1) co3gaHue NopLUHEBLIX HACOCOB,;

2) co3gaHue BpallaTtenbHbIX HAacOCOB,;

3) co3gaHme rmapaBinveCcKnX yCTPOUCTB 0e3
OBWKYLLMXCS paboymx opraHoBs.
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PucyHok 13 - NapoBou HacocHbIn arperat, 1949 rog,
npou3eoanTensHocTb 30-60 m3/yac, Hanop 80 m. [l
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PucyHok 14 - INopwHeBon Hacoc
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PucyHok 15 - LIeHTpobeXXHbIn Hacoc
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PucyHok 16 - OceBble HacocCh!
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PucyHok 17 - BooocTpynHbIM Hacoc
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TEMA 7. ACTOPHS PA3BUTHSA BOJONOJABEMHOMN 1 HACOCHOM TEXHUKH.

BoagononbémMHass MammHa (BOIONOIBEMHHK) - YCTPOWCTBO Jisi OE3HATIOPHOTO IMEPEMELICHUS
’KHJIKOCTH, INIaBHBIM 00pa3oM BoJibl. B mponuiom BogonoabsEMHUKaMU Ha3bIBAJIM BCE TEXHUUECKUE CPEJI-
CTBa AJIs IIOJa4M BOJbI, B TOM YHMCIIE€ U Hacochl. B HacTodiee BpeMs BOAONOIBEMHBIMU MallMHAMM
OOBIYHO HA3BIBAIOTCS MAIIMHBI U MEXaHU3MbI, KOTOpbIE MOAAIOT KHUJKOCTh 3a CUET M3MEHEHHUS B Hell
IJIaBHBIM 00pa3oM MOTEHIMAIBHON SHepruu nojoxenus. Hacoc — ycTpoiicTBo (ruapaBinyuecKkasl Marim-
Ha, anmapar Wid IpuOop) IJis HAOPHOTO MepeMeleHus (BCaChIBaHUSI M HarHETaHUsI) TIIaBHBIM 00pa3oM
KaIleJIbHOM JKUAKOCTH B pe3yJbTaTe COOOLICHHs el BHEIIHEH >Hepruu (IMOTeHIUATbHOW M KUHEeTHYe-
CKOH).

7.1. BoronoabeMHble MEXaHU3MBI U MAIIMHBI JPEBHETO U CPEAHEBEKOBOTO MUPA.
7.2. Ucropus pa3BUTHS HACOCHOTO 000PY/IOBAHHUS.

7.1. Booonoovemubvle mexanu3mvl U MAUWIUHbL OPEBHEZ0 U CPEOHEBeK08020 MUPA.

Ha npoTspkeHnn MHOTHX BEKOB B YCTPONCTBE BOJOMOABEMHBIX MEXaHU3MOB OCHOBHYIO POJIb HT-
paJii MPOCThIe MAIIMHBIL: PbIYar, KoJeco, OJIOK, BOPOT, BUHT, HAKJIOHHAS TJIOCKOCTb.

B Erunre Boma, ocTaBmiascs B MOHUKEHHUSIX MECTHOCTH U KaHAJIAX, UCIOIb30BaIach Il OpOIIIe-
HUS C TIOMOIIBIO BOJIOTIOIHEMHBIX MEXaHU3MOB: JIPEBHEHIIINM M3 HUX ObLT maayd (BCEM M3BECTHBIN KY-
paBib), OTHOCsIIEHCS mpuMepHO K 1250 1. 10 H.3. 111 BOAOCHA0KEHUS TOPOJIOB COOPYKATH BOJOTIONb-
€MHBIC CTaHIIMU B BUE CIOKHOHN cHCTeMbI Maay(}oB, yCTPOUCTBO KOTOPBIX OBLIO OCHOBAHO HA 3aKOHE
ppluara, Wwid B BUJE BOJONOABEMHBIX Kojiec. B Erunte Takke Oblia M300peTeHa U BBEACHA B HIMPOKOE
npuMeHenne Hopusi. OHa mpejcTaBisiia co00i 1enb, Ha KOTOPOH MOABEIICHBI KOBIITH UM YEpPIIakH, Te-
peABHUraBIINECs MO KPYTy IIPpU IMOMOIIM Kojeca, Ui 3aXBaTa KUAKOCTEH U ChITy4YUX MaTepuasoB, MO3BO-
ST TIOAHUMATD KHUIKOCTH Ha BBICOTY JI0 25 M.

B Il TeIcST9enIeTHH 10 H.3. UPPUTAITMOHHOE 3eMIICNICTNE, a 3aTeM U TOPOJICKOE CTPOUTENHCTBO, a,
CIIeIOBATENBHO, MX BOJIOCHAOXKeHHE pa3BuBaeTcs B Muann (kynpTypa Xapanmsl B gonuHe Muaa), Kutae
(Mubckas kynabTypa). s oporieHus mosel U BOJIOCHA0MKEHHUS UCIIOJIb30BATIUCH CIOKHBIE BOJIOTIOIBEM-
HBIE COOPYKEHUS, OCHOBAHHBIC HA 3aKOHE OJIOKA U phIyara.

[To3anee, ¢ 3aBoeBanueM Erumnra rpekamu, mocjaeIHUMU ObUIM BBEIEHBI JUIsl OPOIICHUS apXuMe-
JI0B BUHT U Jpyrue nmpocteiime MexaHusmel: Apxumen Cupakysckuit (287-212 rr. 1o H.3.) co3gal Bo-
JOTIOTbEMHUK, TaK Ha3bIBaeMbIii apxumeioB BUHT; Kte3ubuii (11 B. 10 H.3.) n300pen BOAsIHOW HACOC IS
TYIIEHUS MMOXApOB. B nanpHe#IeM 3TH MEXaHU3Mbl HAIIUTH CBOE MMPUMEHEHHE B UPPUTAITUOHHBIX CHCTE-
Max ['penun, Puma u T.11. ApXuMeZI0B BUHT COCTOMUT U3 KOXKYXa WM JOTKAa U BUHTA, KOTOPBIN BpallaeTcs
(oxo1s10 50 06/MHH) OT BETPSHOTO WJIM IPYTOro JBUTATENs. APXUMEIOB BUHT YCTaHABIMBACTCS HAKIOHHO
(oxo10 40° K TOPU30HTY) U OJHUM KOHIIOM TOTPY’KaeTcs B BOAY. BUHTOBasI MOBEPXHOCTh MPU BPAIICHUN
JaBUT HA KUAKOCTh, IEpEMEIIaeT e€ Mo KOPITyCy UM JIOTKY, ToJHUMAas Ha 3-4 M.

Hacnennuku xynbTypbl IpeBHEN ['perun - puMisiHe - B AIIOXY paclBeTa JIPEBHEPUMCKON MMIIE-
PHUH B HCKYCCTBE MOIBEMA BOJIBI JOCTUTIIH OOJBIIIONO COBEPIIICHCTBA.

Tax, y»e npu MepBbIX PUMCKUX HMIIEpaTopax ObUIM M3BECTHBI CaMble PA3IUYHbIE KOHCTPYKIIMU
BOJIOUEpNaAIbHOTO Kojeca. [Ipocreiimas u3 HUX mpencTaBisieT co0oil BojouepnaigbHOe Kojeco ¢ §-16
BEJpaMU WIH SIIMKaMH, 3aKPEIUICHHBIMU B TOYKAX CLEIUIEHUs CHHIbI ¢ 00onoM. M3 3Tux cocynoB Boda
HaBEPXY BBUIMBAJIACH, C OMPEEIICHHBIMH MOTEPSIMH, B JKEJI00, PACIIONOKEHHBIN COOKY; BBICOTA TIOIBEMa
ObLTa paBHA qUaMeTpy Kolsieca. bokoBoii rpy3 3aTpyAHsUI BpalleHne U 00yciaoBauBai nomMexu. 136aButh-
Csl OT HUX TTOMOTJIa KOHCTPYKIIMSI, OCHOBaHHAs HA MCIIOJIH30BAHUH ITyCTOTO MPOCTPAHCTBA MEXKY BHEIII-
HUM U BHYTPEHHUM 000JlaMu KoJseca, TJie COOKY UMENNUCh OTBEPCTUS Ul YepIaHus BOAbL. JTO yMEHb-
110 TaKKe MOTEPU BOJBI TP BBUTUBAHUY, T.K. CKOPOCTh BPAIICHHS BOJIOYEPIIATLHOTO KoJieca Oblia 1mo-
ctosHHON. C 3 B. 10 H.3. HAmop BOJbI CTaJ MCMOJIb30BAaTHCS B KAUECTBE JABHUraTeNsl B BOJIOYEPHAIbHBIX
cHcTeMax, TJe psiJi COCYI0B ObLI YKperyieH Ha OECKOHEYHOH LIeTu.

Hctopus coxpanuia HaM Tak)Xe OMMCAaHUE BOJIONIOABEMHOIO KoJieca BpeMeH [[peBHero Puma, Ha-
3BaHHOE «THMITAHOMY», UCIOJIb30BAJIOCh U1l TIOJJa49X BOJBI B BOJOMPOBOIHYIO ceTh. OHO MPEICTABIISLIIO
co0oif 060/ ¢ OOJNBIIUMH TUIOCKUMU JionaTkaMu. HikHel 4acThio KOJIECO MOTPYXKEHO B MOTOK, MPUBO-
ISIIMA €ro B ABM)KCHHE. BHYTpH Kojeca pacroiokKeHbl CIUPATbHBIE KaHAIBI MEXIY JOMACTIMU. DTH
JIOTIACTHU 3a4epIbIBAJIM B PEKE BOJY M BBUIMBAJIM €€ Uepe3 IMyCTOTENbI Bal Kojeca B KeJlod BOAOMPOBO-
na. Y COBEpIICHCTBOBAHUEM B JAIbHEUIIIEM 3TOTO BOJSHOTO KOJIeca U CTaia TypOuHa.


http://www.cultinfo.ru/fulltext/1/001/008/080/278.htm

«BomonpuBogHOE» U «BOJOB3BOIHOE» JIENIO - TaK Ha PycH Ha3pIBajIOCh PEMECIO MO «I00bIYe H
JocTaBKe» BOJbL. McTopus 3Toro pemecia yXxoauT B MIyOOKYIO IpeBHOCTh. CHavana CKU(CKUE KOMaHKU
(MOBEpXHOCTHBIE BOIbI), a 3aT€M KOJO/LBI (MOA3€MHBIE BOJIbI), C UCIIOJIb30BAaHUEM YETOUYHOIO, CTYMallb-
HOT'O ¥ MHBIX NMoabeMHUKOB. Ha Tepputopun Poccun, benapycu, Ykpaunsl, MoagoBbI 10 CHX TIOP CTPO-
ATCS CTyNaJbHbIE KOJIOALBI, )KYPaBIH, KOJOIIBI C KOJIECHBIM BOPOTOM (BOPOT - «0apan», «IBOWHOM Oa-
pan»).

Bot Takue BOIONOIBEMHBICE MEXAaHU3MBI - PhIYar, OJIOK, KOJIECO, BOPOT, BUHT - HCIOJIb30BAIUCH
BO BpeMeHa JipeBHero (1mo V B H.3.) U CpeHeBeKOBOTO (0T cepenuubl V B. 10 cepeaunbl XV B.) mupa.
[TpuBOIMINCH 3TH OpYAUS B ICWCTBUE C TTIOMOIIBIO CHAYAJa JIFOICH U KUBOTHBIX, a 3aT€M CHJT IIPUPOBI -
BOJIbI M BETpa.

7.2. Hcmopusa pazeumus Hacocnozo 000pyoosanusi.

Hacocel MOKHO Takke YCIOBHO pa3/ieiMTh Ha JBE TPYMIbl: 1) HACOCHI-MAIIMHBI; 2) HACOCHI-
anmnaparsl.

Hacocpi-mammuvHbl OBIBAIOT: JIOMACTHBIE (LIEHTPOOEKHBIE, OCEBBIC, BUXPEBBIC); TOPIITHEBBIC, PO-
TOpHBIE (IIIeCTePEHHbIE, KOJIOBPATHBIE, IIJIaCTUHYAThIE, BAHTOBBIE U JIP.).

K Hacocam-anmapatam OTHOCATCA: CTpPYHHbIE (KUIKOCTHO-)KMJIKOCTHBIE M Ta30KHJAKOCTHBIC);
ra3au@Tel (B TOM 4HCie SpIAUQTHI); BHITECHATEIN (B TOM YHCJIE TTApPOBBIE W Ta30BbIC); THAPABINYECKUEC
TapaHbl; MArHUTOTUIPOJUHAMUYECKHE HACOCHI U JIp.

B cBsi3u ¢ pocrom nmoTpebHOCTEN B BOAE M HEOOXOAMMOCTBHIO YBEIMYEHHUS BBICOTHI €€ IMOJayH,
0COOCHHO TIOCJIE MOSBJICHHS MTAPOBON MAIIMHBI, HACOCHI TTOCTETIEHHO CTaIH BBITECHITH BOJOMOABEMHBIC
MalivHbl. TakuM 0Opa3oM, MCTOPUYECKH HAMETUJIMCh TPU HANpPABICHUS HUX JalbHEWUIIEro pa3BUTHUS:
1) co3aHue MOPUIHEBBIX HACOCOB, 2) BpallaTeIbHBIX HACOCOB, 3) THIPABINYECKUX YCTPOUCTB O€3 TBU-
KYIIUXCS pabOYNX OPTaHOB.

[ToxbeM B pa3BUTHHU MOPIIHEBLIX HacocoB HaOmonaics B koHie X VIII Beka, koraa s UX U3ro-
TOBJICHUS CTaJIW NIPUMEHATh METAJUI U UCIIOJIb30BATh MPUBOJ OT MapoBOM MamMHbl. Co3aaTeseM napoBoi
MalIfHBl ¢ IWIMHIPOM TBOMHOTO JACUCTBUS SBISETCS aHTIUACKui m3obperarens [xeiim Yarr (1736-
1819), xoTopsrit B 1784 T. momyuns mateHT Ha cBoe uzoopereHue. [llnpokoe npuMeHeHne mapoBbie Mpsi-
MOJCHCTBYIOIIME MOPIIHEBbIE HacOChl nonyuymin ¢ cepeaunsl XIX Beka mo 20-30 rr. XX Beka (ctanu
BBITECHSTHCS LIGHTPOOESKHBIMHU, POTOPHBIMU U JIp.)

Jpyroit myTh pa3BUTHUS HACOCOB HAYAJICS C M300pETEHUS] TaK HA3bIBACMbBIX BPAIIAIONIMXCS HACO-
coB. Maes ucnonp30BaHus MEHTPOOSKHOM CHIIBI JJIS TTOJa4H KHIKOCTEeH BO3HUKIA B XV Beke emre y Jle-
oHapno na Bunun. [IpocTeiimmii HeHTpoOeKHBIN HAcCOC A MOJa4u BOABI ObUT ocTpoeH B Havane XVII
BeKa (paHIly3CKUM HHXKeHepoM brankaHo, paboyrM OpraHoM Hacoca CIY;KHUJI0 OTKPBITOE Bpalaronieecs
kosieco. B konne XIX B., KOrzia MOsIBUJIMCH OBICTPOXOIHBIC TEIUIOBBIE, @ 3aTE€M AIIEKTPHUUYECKUE JBHUraTe-
JIM, LIEHTPOOEKHBIE HACOCHI OIYUMIIH 0o0Jiee IUPOKOE TPUMEHEHHUE.

Tperbe HampaBieHHWE Pa3BUTUS YCTPOMCTB AJIS HAOPHOW MOJAYM >KUIKOCTEH OOBeAMHSAET He-
CKOJIBKO IIyT€M CO3/1aHMS M COBEPIIECHCTBOBAHMS HACOCOB-anmaparToB. IIepBbIM BBITECHUTENEM MPOU3-
BOJICTBEHHOT'O Ha3HAueHUs ObLIa MapoBas BOJAOOTIMBHAS YCTaHOBKaA, MpeasiokeHHas B 1698 romy aHr-
nmuiickuMm uH)keHepoM T. Cesepu. Tomac CeBepu mosiydus1 NaTEHT YCTPOMCTBO IS MOJAbEMa BOJIbI MIPU
MOMOIIM JIBHXKYIIEH cuiibl orHs. M3-3a OTCYTCTBUA JBIKYIIMXCS 4dacTeid MamuHbl CeBepu OKa3allucCh
OYEeHb HAJIC)KHBIMHU U JOJTOBEYHBIMU; TEIIEPh UX HA3bIBAIOT TEPMOMEXaHMYECKUMHU HacocaMH. ITo Oblia
nepBasi MaluHa, cCroco0Hasi paboTaTh HEMPEPHIBHO.

Nnes ucnonb30BaHMs CKATOrO BO3AYyXa /IS MOJAa4YM BOJIbI BhICKa3biBanach B 1707 roay [lanenom
U JIp. UHXXEHEpaMH, HO MPAKTUUYECKU ObUIa MPUMEHEHA 3HAYUTENIhHO Mo3xke (B XX B.) — B MOHXKYCE U B
JIBYXKaMEPHOM BOJIOTIOJJbEMHHUKE BBITECHEHHUS NJISi BOASHBIX CKBaKUH (KOHCTpyKIusi nHxeHepa B.IL.
Casotuna, CCCP).

C uzobperennem OpatbsiMu MoHTOIb(MbE B 1796 TOIY aBTOMAaTHYECKU TEUCTBYIOIIETO THAPABIIN-
YECKOIro TapaHa HAMETHUJICS €Ille OJMWH MYyTh Pa3BUTHS YCTPOWCTB JUIsl HAMOPHOM MOAAUU >KHIKOCTH,
MIPUHIIMI JEHCTBUS KOTOPHIX OBbLJI OCHOBAH Ha MCIOJIb30BAaHUU JJISl MOJAa4M BOJBI MEPUOIUYECKU CO3/Ia-
BaeMbIX TMIPABINYECCKUX YIapoB. B manmpHeiieM ObUTH MpeUI0KEeHBI Pa3IndHble KOHCTPYKITUU THIPaB-
JINYECKHUX TapPAHOB.

OnHoil M3 pa3HOBHIHOCTEN HACOCOB-AMMNapaToB SIBUJICS BOAOCTPYWHBIA Hacoc. IlepBblil mpo-
MBIIICHHBIH 00pa3el] CTpYHHOTro arnmapara npuMeHus1 nikenep Harenb B 1866 roay (MpeanosioKuTeb-
HO B ['epManun) /uist yaaneHust BOAbI U3 MIAXT.




[To3aHee ObLTM CO3AaHBI PA3TUYHbIE CTPYHHBIE HACOCH! B BUJIE BO/IO-BOASIHBIX 3KEKTOPOB, Mapo-
BOJIIHBIX MH)KEKTOPOB M MHOTHUE Apyrue. OCHOBBI TEOPUU CTPYHHBIX HACOCHI OBLIM 3aJI05KEHBI B paboTax
I'. Leiinepa n Y. Pankuna Bo Bropoii noiosuHe XIX B. U MONTy4YHSIN CylIeCTBEHHOE pa3Butue B 30-X IT.
XX B.

Taxkum 006pa3zom, TEXHUKA MOJbEMA U MIEpEeMELICHHUs BHaYaJle TOJIBKO BOJIbL, a 3aTeM He(hTH U JIpy-
I'MX XUAKOCTEH B KaXKIYIO 3M0XY B OCHOBHOM COOTBETCTBOBAJIA YPOBHIO Pa3BUTHs NPOU3BOIUTEIBHBIX
CHUJI U IIPOM3BOJICTBEHHBIX OTHOLICHUM.



TEMA 8
Pa3BuTue TeXHONorMm o4YMcTku Boabl

8.1. Pa3Butme TexHonormm o4YNCTKN NMTbEBOW BOAbI.
8.2. Pa3Butmne TexHonormm o4NCTKU CTOMHON BOAbI.
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XII-XV Bekamu 00 H.3.).

YCTPOUCTBO ANA ocaXXaeHuda ocagka ¢ cudpoHamm

PucyHok 1 - [IpeBHeEermneTckum pucyHokK (mexay
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[Mnnokpat owmnbo4HOo
nonaran, YTo XOpOLUMWN BKYC
BOAbl O3HA4YaEeT ee YNCTOTY

PucyHok 2 - ['unnokpat (460-377 0o H.3.)
[lpeBHerpeyeckmn Bpau

M ..
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B cpegHvie Beka, mexay V n XVI
BeKamMu, BogoobpaboTka npakTU4ecku
He COBEpLUEHCTBOBaNAach.
dpeHcnc bakoH oTmeyvan, 4To N3 BCEX
Hay4YHbIX MWCCegoBaHUM 3a Lenoe
TbiCAYEneTue TONMbKOo AOecATb Oblfo
Tak UM MHaA4Ye CBA3AHO C OYUCTKOWU
BOAb!!

Cam @. bakoH Hanucan TpakTar, B

KOTOPOM ornucbiBarl CcBOU
IKCNnepmmMmeHTbl Mo OYUCTKE BOAblI
PMCyHOK 3 _ KnnavyeHnem, Anctunndaumnen m paxe

Koarynaumen. 3Ta pabota Obina

CDpeHCI/IC BakoH n3gaHa B 1627 rogy.

(1561-1626),
aHMMNCKNNA
ecTecTBoucnbITaTenb <
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AHTOHM BaH JleBEHrykom -
nsobperarens MUKpPOCKONa,
OCHOBOMOJTOXHUK Hay4YHOW
MMKPOCKOMUN.

B 1674 ropgy, BnepBbie B
ncTopuu, nccnegosarn C
MOMOLLILIO CBOEro MUKpPOCKOMNa
MUKPOOOB.

PucyHok 4
AHTOHU BaH JleBeHryk
(1632-1723)

[ onnaHackum nccriegoBaTernb




AHTOHU BaH JleBeHryk

Muykpockon JleeeHryka (1) u
- cnocob ero ucnonb3oBaHUA
_(2). NzobpaxeHns BakTepuil,
' KOTpble JIeBeHryK yBUAEN
nop Mmukpockonom (3)

- W3oBpetaTens
v MUKpPOCKONa




/.

B 1685 rogy untanbsaHcKMK Bpad no umMmeHu Jly AHTOHMO
[Topuno paspaboTtan nepBblii MHOrOCTYyNeH4YaTbin unstp. B
dunnetpe [lopumo wmcnonb3oBancad MNPUHUKUN  MNPOCTOro
OTINOXEeHUA ocagka U oUNbLTPOBAHMUSA BOAbl Yepe3 Mecok.
Cam duneTp cogepxan [OBa oTdaeneHna (oOHO C
HAUCXOOALWMM  MOTOKOM, Apyroe — C  BOCXOOALUUM).

1746 rogy napwxckomy ydeHomy [bxosedpy IOmMu Oblin
Bbl4aH MEPBLIN NATEHT Ha YCTPOMUCTBO punbtpa, U K 1750
roqy ero unbTpbl Havanu BbiNyckaTbCs ON1d ObITOBOrO
npuMeHeHns. PUNLTPbI COCTOANN U3 ryOKU, OPEBECHOro yrng
N LLEPCTN.

M ..
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B 1860-1861 Jlyu [lactep
9KCNepUMEHTAarbHbIM nyTem
ONnpoBepr  npeacraBreHnss o
BO3MOXHOCTM CaMO3apOXaeHus
XXUBbIX CYLLECTB B COBPEMEHHbIX
YCNOBUSIX, W [doKasasr, 4YTO Bce
MUKPOOPraHn3mb SABMAKOTCS
pesynsraTom Pa3MHOXEHUS]
OPYrMx MMKpPOOOB.

PUCYHOK 5 -
Nyn Mactep
(1822-1895)

PpaHLy3CKnm
MWUKPOBOWNOSIOr N XUMUK

M ..



B 1870-x [OokTtop
PobepT Kox
NpOAEMOHCTpUpOBar,
YTO  MMUKPOOPraHW3Mmbl,
CyLLecCTBylOLWNEe B BOAE,
MOryT SIBNATbLCS
BO3OyOUTENSAMMN  MHOINX
bonesHen  (Hanpumep,
TMdgha 1 xonepbl 1 ap.).

PUCYHOK 6 -
PobepT Kox
(1843 — 1910)

HemeLKkun Bpay u
bakTepuoror

M ..




O6Ge33apaxuBaHue — YHNUYTOXEHWE MaTOreHHbIX BUPYCOB I/I-
bakTeEPUI, CYLLECTBYIOLLNX B BOAE.

OauH n3 metogoB obes3apakmBaHUd - 030HMPOBaHNE BOAbI.
O30HnpoBaHWEe BOAblI COCTOUT N3 ABYX OCHOBHbIX OnepaLuni:

1) nonyyeHuss 030HMPOBAHHOrO Bo3gyxa B npubopax,
Ha3blBaeMbIX 030HaTOPaMWU;

2) CMelleHUs1 O030HMPOBAHHOIO BO3dyxXa C noasfiexallen
00e3BpeXmnBaHUO BOAOM B crieuuanbHbIX pe3epByapax.

O3oHaTopbl npeacTaBnsaAldT cobon npubopbl, B KOTOPbLIX
LMPKYNUPYIOLWWA,  NpeaBapuUTenbHO  BbICYLLUEHHbIN  BO34YX
noaBepraeTca AeNCTBUIO TUXOro 3MEKTPMUYECKOro paspsaaa.

BriepBble annapatbl Ansa gobbiBaHUSA 030HaA ObIfi MOCTPOEHDI
B 1858 r. dpupmoto CumeHca wn lanbcke. O3oHaTop 1858 .
COCTOSAN M3 Tpyb4daTblX rasornpuUEMHUKOB, HaMONHAEMbIX
npeoBapuUTeNnbHO  BbICYLUEHHbIM  aTMOCEPHbLIM  BO34YXOM,
KNWCNOpOo4 KOTOPOro 4acTbi nMpeBpawaeTtcad B O0O30H nofg
OEVUCTBMEM TOKOB BbICOKOro Hanps»xeHuda. [lepBble ONbIThl MO
obe33apaxnBaHuto BoAbl 030HOM ObINn BbiNOMHeHbI B 1886 T. BO
®paHunm ge MeputeHcom. -
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LIronired

PucyHok 7 - O3oHatop CumeHc, 1858 .
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EaTapeﬂ O30HAaTOopOB Ha BOOAOOHNCTUTETIbHO

ctaHuun B CaHkT-lletepbypre (1910 r.)

PucyHok 8

- 152




Ha py6eske XIX-XX BEKOB NOABUITCS-ApYrow, 6ofee npocTon u
aeweBbin cnocob aesnHdekumn BoAbl — XFlopupoBaHue,

Hanpumep, MMMNOXJIOPUTOM HaTPUS.

[le3nHduumpytoLme KayecTtBa  XJopa nepBbIN pas
ncnonb3oBanucb B 1846 rogy B BeHckom Obuwem [ocnntane
B ABCTpUK, YTOObLI NPpeaoTBpaTUTb JINXOPaaKY.

ObpaboTtka OonbLMX KOMMYECTB BOAbl XJIOpOM  Obina
npumeHeHa B [epmaHumm B 1894 1. A. Tpaybe, KOTOpbIU
MCNONb30Basn B KAYECTBE peareHTa XJ10pHYH U3BECTb.

C 1910 r. B AHrmnun, N'epmannm n CLUA xnopHasa nseectb Obina
3aMeHeHa rasaoobpasHbIM XJTOPOM.

XrnopupoBaHue 0orbLUMX KonmyecTtB Bodbl B Poccunm 6bIno
BnepBble OCYLLECTBJIEHO B 1910 r. LLinpokoe
pacnpocTtpaHeHne nony4yuno B 1928-1930 r. ¢ noaBneHnem
XI10paTopoB OTEYECTBEHHOIO NPOU3BOACTBA.

M ..




Delec.ru -

PucyHok 9 - Xnopartop JIOHNN-100
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PucyHok 10 - OnekTtponun3Haa yctaHOBKa

M .



“Cpapor’”’

PucyHok 11 — CtaHunsa obeszapaxuBaHuga
BoAbl Y®-nyyamu <




TEMA 8. PA3BUTHE TEXHOJIOT M1 OYUCTKHU BO/IBI.

8.1. PazBuTHE TEXHOIOTUNA OYUCTKH ITUTHEBOUN BOJIBL.
8.2. Pa3BuTre TEXHOIOrWil OYMCTKNA CTOYHON BOJEL.

8.1. Pazsumue mexnoaozuil 04UCmKU RUMbEBOIL 800bl.

CaMble paHHHE YITIOMHUHAHUS 00 OYMCTKE BOJBI HAlICHBI B IPEBHEETUIIETCKUX MEIUIIMHCKUX PYKOIH-
CSIX Ha CAHCKPHTE M JPEBHEETMIIETCKUX HACTCHHBIX Haamucsax. B pykomucsx (2000 romom a0 H.3.), paccka-
3BIBACTCS, KAK OYUCTUTH T'PSA3HYIO BOJY C MOMOIIBIO KUISIYEHHS B MEIHOM COCYJ€, BBIICPKHUBAaHUS Ha
COJIHIIE, (PUIIBTPOBAHUS JPEBECHBIM YIJIEM U OXJIAXKACHHS B IIMHSIHOM KYBIIMHE. YK€ Ha PaHHHUX €TUIIeT-
ckux pucyHkax (Mexxay XIII-XV Bexkamu 10 H.3.) H300pakeHbl YCTPOUCTBA ISl OCAKIACHUS OcajKa ¢ cudo-
HaMH, YTO TO3BOJISET MPEANOI0KUTh UCIIOJIB30BAaHUE IPEBHUMH HapOJaMHu KBAaCUOB JUIsl yIaJ€HUs U3 BOJIbI
MEJIKOU B3BECH.

B npesneit I'pennu Bpau ['nmmokpat (V cTogeTun 10 H.3.), IPOBOIMI COOCTBEHHBIEC SKCIIEPUMEHTHI B
obnactu BogoouncTku. OH CO37all TEOPHIO «UEThIpEX TKAHEBBIX kuakocTeiy». CormacHo ['unmokparty, 4ro-
OBl MOAJIEPIKUBATH OTJIIMYHOE 3/10POBbE, ITH YEThIPE KUAKOCTU JTOJKHBI HAXOUTHCS B paBHOBecHH. [107100-
HO JIPEBHUM HapoOJIOM JI0 HEro, OH OLIMOOYHO MoJjarajl, YyTO XOPOILIWI BKYC BOJBI O3HAYaeT €€ YUCTOTY.
Cuuraercs, uro ['mnmokpar nzobpen «pykas ['mmnmokpaTay, CrielMaIbHBIA TKAHEBBIA MEIIOK, YTOOBI TIPO-
LEXKUBATH JI0XKJIEBYIO BOJY JJIsl €r0 MallMEHTOB.

K xonmy III Bexa 10 H.3. MOIIIHBIE CUCTEMBI BOIOCHA0XKEeHUs TTosiBUIMCH B Pume, ['pertuu, Kapdarene u
Erunte. LluctepHsl, B KOTOPBIX XpaHUIACh BOJA, CIYXHJIM OJHOBPEMEHHO OTCTOMHUKAMM JJI OCAXKICHUS
ocaJka.

CaMble cTapble U3BECTHBIC apXeOJIOTUYECKUE MPUMEPHI (PUIBTPALUK BOJIBI OBUTH HaiiieHbl B Benermn
u ee KonoHusx. Kak uzBectHo, BeHernus pacnosiaraercsi Ha HECKOJIBKUX OCTPOBAaX, MO3TOMY OCHOBHBIM CIIO-
co0oM moryyeHHs MpecHoil Boabl B Teuenue 6onee 1300 et 6611 cO0p m0keBoi Boabl. Boja xpanumnach B
[UCTEpHAX, MHOTHE U3 KOTOPHIX OBLIN COBMEILEHBI C MIeCUaHbIMU QHiIbTpamMu. Takue IUCTepHBI MPOI0JIKa-
1M cHaOkaTh BeHenuo BO0M 10 MIECTHAIIATOrO CTONMETHS!

B cpennue Beka, Mmexay V u XVI Bekamu, Bogoo0pab0TKa MpakKTHYECKH HE COBEPIICHCTBOBaIAch. Ha-
IIpUMeEp, aHNIMUCKUN ecTecTBoucnbITarens OpeHcruc bakoH oTMedan, 4To U3 BCEX HAy4YHBIX MCCIIEIOBAHUM
3a [eJIOE THICAYEIIETHE TOJILKO NECITh OBLIO TaK WM WHAYe CBsI3aHO ¢ oyncTKou Boabsl! Cam @. bakoH Ha-
MYcaj TPaKTaT, B KOTOPOM OIKCHIBAJ CBOM AKCIIEPUMEHTHI [10 OUUCTKE BOABI KUIISTYEHUEM, JUCTUIUIALIMECH 1
Jaxe Koarynsmuei. ta padota Obla u3gana B 1627 rogy, CmycTs OJWH rof mocie ero cMeptu. Kpome To-
ro, @®. bakoH oTMeyal, 4To «...OYHIEHHAs BOAA CIIOCOOHA YIy4lIaTh 3JJOPOBhE U MPUHOCUTH PAJOCTh IJIa-
3y».

B xonne XVII Beka npou30Luy OTKPBITHSL, KOTOPBIE CHITPAJIA BaXKHYIO POJIb B JaJbHEUIIEM Pa3BUTUU
BOJIOTIOJTOTOBKU. AHTOHH BaH JIeBeHTyk n300pen Mukpockor. B 1674 romay, BnepBbie B UCTOPHH, UCCIIEIO-
BaJI C IOMOIIBIO CBOETO MUKpOCKONa MUKpoOoB. KcraTu, HayuHOE COOOIIECTBO TOTO BpEMEHH HE NMPU3HAIIO
CYIIIECTBOBaHHE MUKPOOPTraHU3MOB, KOTOpble Habmoan JIeBeHIyK B CBOM MHUKPOCKOII, U OOBUHUIIO YYEHO-
ro B rpy0oii ommoke.

B 1685 rony utanssuckuii Bpad nmo umenn JIy Autonuno Ilopumo pazpaborain nepBblii MHOTOCTYIIEHYA-
Teiid GuneTp. B Gunbtpe [lopuno ucmnonp30Baics MPUHIUI MPOCTOTO OTIOKEHUS OCaJka U (GUIHTPOBAHUS
BOJIbI yepes necok. Cam GuiabTp copepxal J1Ba OTAeNeHus (0OTHO C HUCXOASIINM IMOTOKOM, IPYyroe — ¢ BOoc-
XOJISIITUM).

B 1746 rony napmxckomy yueHomy J>xo3zedy DmMu ObuT BBIZIaH MTEPBBII MATEHT HA YCTPOHUCTBO (DHUIIBT-
pa, u k 1750 roxy ero ¢puibTphl HaYalu BBITYCKATHCS AJIsi OBITOBOTO MpUMEHEHUs. OUIbTPHI COCTOSITN U3
ryOKHU, APEBECHOTO YIJISl U IIEPCTH.

B 1806 rony Gosbiiast cTaHiiusi BOJAOMOATOTOBKY Havaia padotars B [lapuxe. @unbTpsl cTaHIUU OBI-
JIM U3TOTOBJIEHBI U3 MECKAa U JAPEBECHOTO YIJIs, M 3aMEHSUIMCh KaXK/ble IecTh 4yacoB. HacocHble MalnHbI
MPUBOIMIINCH B JIBIDKEHHUE JIOMIAIbMU, paOOTAIONIMME B TpU CMEHBI. Boia orcramBanach B TedueHue 12 ya-
COB Tiepen (prtbTpanuei.

B 1862 rony skcnepuments! Jlyn [lactepa ¢ GakTepusiMu OKOHYATEIBHO Pa3BEsUIA TEOPUIO «BUTAIU3-
Ma» O CaMONPOU3BOJIBHOM 3apOKJICHUN JKU3HU U JTI0KA3aJIM, YTO BCE MUKPOOPraHU3MBI SBIISIIOTCS pe3yJIbTa-
TOM pa3MHOXeHHs Ipyrux MukpoOoB. 1870-x moxtop Pobept Kox mpomeMoHcTpupoOBai, YTO MUKpOOpra-
HU3MBI, CYIICCTBYIOIIUE B BOJIC, MOTYT SIBJISTHCSA BO30YIUTEIIMA MHOTHX O0JIe3HEH (Hampumep, Tida u Xo-
JIEPBI).



OnHako MpUMEHSIBIIKECS B TO BpeMsl METOJbI (PHIBTPAIIMM M OTCTaWBaHUs ObUIM HE CIIOCOOHBI yJa-
JSATh U3 BOABI TaKME MUKPOOPTaHW3Mbl. EMMHCTBEHHBIM IyTeM [UIsl PEIICHUs] TakoW MpoOJieMbl SBISETCS
o0e33apakuBaHNe — YHUUTOXKEHHE TaTOT€HHBIX BUPYCOB U OAKTEPHIA, CYIIECTBYIOIIUX B BOJIE.

OpuuM M3 METOAO0B 00e33apakuBaHMs - O30HHpPOBaHHE BOJbL. BrepBble ammaparsl A JOOBIBaHHS
o30Ha OblIH mocTpoeHs! B 1858 r. ¢pupmoro Cumenca u I'anscke. O3oHaTtop 1858 r. cocTosn u3 TpydouaThIX
ra3onprUeMHUKOB, HAMOJHIEMbIX MPEIBAPUTENILHO BBICYIICHHBIM aTMOC(HEpPHBIM BO3AYXOM, KHUCIOPOJ KO-
TOPOTO YacThIO IIPEBpaLIAcTCA B 030H O] JEHCTBUEM TOKOB BBICOKOTO HaIlpsDKEHUA. TOKHM, IPUMEHSIBILINE-
cs1 Cumencom u lNanbeke B 1858 1., mMenun HanmpspkeHUE €71Ba B HECKOJIBKO JIECATKOB BOJIBT; B HACTOSIIEE
BpeMs Hanpspkenue nosoautcs 10 7000 BoibT. IlepBrie onbITh 0 00€33apakMuBaHUIO BOJBI 030HOM OBLITH
BBINIOJIHEHBI B 1886 1. Bo ®panuuu 1e MeputencoM. OgHAKO 3TOT METOJ U3-3a CI0KHOCTH U TIOPOTOBU3HBI
000pyI0BaHUS TOTIAa HE HAILIEN IIIMPOKOT0 PacCIpOCTPAHEHUSI.

Ha py6exe XIX-XX BekoB MOsSBHICA IPYroi, 6ojiee MPOCTON M JACIIEBBINA CIIOCO0 Ae3UH(EKIIUNA BOIBI
— XJopupoBanue. Jle3nHpuIpyonme KauecTa Xjopa MepBelid pa3 UCIoNb30BaIUCh B 1846 rony B Ben-
ckoM OOmeMm [Nocriuranie B ABCTpuH, 4TOOBI IPEIOTBPATUTh JUX0opaaKy. OOpaboTka OOJBIINX KOJTHYECTB
BOJIBI XJIOpOM Oblia npuMeHeHa B I'epmanuu B 1894 r. A. TpayOe, KOTOpBIH HCIIONB30BaNl B KAYECTBE pea-
rerTa xJiopHyto u3BecTb. C 1910 r. B8 Anrnuu, 'epmanun u CILIA xyopHast u3BecTh OblIa 3aMeHEHa Ta3000-
pa3HbBIM XJIOpOM. XJIOpHUpPOBaHKUE OOJIBIINX KOJUYECTB BObI B Poccun Ob1o BriepBhie ocyiiecTsieHo B 1910
T. BO Bpems snueMun xolepsl B Kponmranare. [lepBbie onbITE MO NIPUMEHEHUIO ra3000pa3HOro Xjopa Obl-
au ocyiectBiaeHsl B 1917 1. Ha IleTporpanckoil BogonpoBoaHo# cranuuu. lllupokoe pacnpocTpaHeHUe B
Poccu (B8 CCCP) xnopupoBanue razoo0pa3HbpIM XJ0poM Torydio B 1928-1930 rr. ¢ mosiBIIeHHEM XJIOpaTO-
POB OTE€4YECTBEHHOI'O IIPOM3BOICTBA.

O6e33apaxxuBanue Y d-nyuamu. B xonne XIX Beka pycckuit yuensnii A.H.MakiiakoB ycTaHOBHI Oak-
tepunuanoe neiicteue Y®-nyueit ¢ mimHoi BoiHbl 200-295 HM. (Makc. 3¢ dexT — mmHa BodHBL 260 HM).
Bce Buabl Oaktepuii rubin yepe3 HECKOJIbKO MUHYT mocie o0aydeHus. B kauecTBe MICTOYHUKOB NMPUMEHS-
Jauch pTyTHBIE JnaMiibl. [lepBas nmamma Obiia cKoHCTpyHpoBaHa B 1895 r., a ombIThl Mo 00e33apa’kuBaHUIO
MUTHEBOM BOJIBI HaYaIu MpoBOAUTH B 1909 r.

B Teuenne nepBbIX ABYX AecaTHIETHH XX BeKa M3y4alicsl MPOLIECC BO3AYIIHOHN (iorauu, MmeMOpaH-
Hble (QUIBTPBI, (PIOKYIAMMOHHOE OCAXICHUE U OCBETJIICHHE BO B3BELICHHOM cioe. BTopas mupoBas BoitHa
Jlana TOYOK PA3BUTHUIO TEXHOJOTHH ONMPECHEHUs BOJBI, KOTOpas MmoTpedoBaiach TOrJa MpH BeleHUH 0oe-
BBIX JIEHCTBUN Ha MOPE U B MMYCTHIHE.

8.2. Pazeumue mexHoa02uilt O4UCIMKU CHIOYHOU 800bl.

[TepBpIM MeTONaM OYMCTKHM CTOYHBIX BOJ| ObLIa MOYBEHHAs OYMCTKA HA TOJSX OPOIICHUS W TIOJSIX
¢unbrpanuu. Ilons opomienus, nmpeaHa3HAYEHHbIE JJII OYMCTKU CTOYHBIX BOJ M BBIPAIMBAHHUA HAa HUX
CEJIbCKOXO3SHUCTBEHHBIX KYJIbTYp, OBUTH HM3BECTHBI C JAPEBHUX BpeMeH. OCOOCHHO HIMPOKOE MPUMEHEHUE
OHM TONyuniH ¢ cepeaunbl XX B., Koraa ¢ pa3BUTHEM MPOMBIIIIEHHOCTH U POCTOM TOPOJOB YBEIHYUIICS
00BeM TOJUISKAIINX YIAJICHUIO C UX TEPPUTOPHH CTOYHBIX BOJ. B Poccuu mepBbie Mo OpomIeHus: ObLITN
yctpoenbl B Opecce (1887 1.), 3atem B Kuee (1894 r.) u B Mockse (1898 r.). 3HaunTENbHBIC TUIOIIAIHN,
TpeOyemblie IS moyiel GUIBTPAIIUH, U BBICOKASI CTOMMOCTh MPUTOPOTHBIX 36MENIbHBIX Y4aCTKOB 3aCTaBUIIN
B KoHIe XIX — nHauane XX B. pa3paboTaTh MCKYCCTBEHHBIE METOJIBI OYMCTKH, HE TpeOyromue OOJbIINX
IJIOIIAAEH 3EMIIH.

B navane XX B. 1151 00pab0oTKH HEOOIBIMX 00BEMOB CTOUYHBIX BOJ B AHTIIMU ObUTH M300PETEHBI Cell-
TUKU (CENTUKTEHKN). [IpeacTaBisian npsMOYyroJabHbIM UM KPYIJIBIM MPOTOYHBIN pe3epByap, B KOTOPOM M3
CTOYHOM BOJBI MPHU €€ MEUICHHOM JIB)KEHUU BBINAJAI0T B3BELICHHBIC BEIIeCTBA. BhimaBmuii ocagok Moj-
BepraeTcsi adpoOHOMY pa3ioxeHuto. BriepBeie B Poccuu ouncTHAS CTaHIMS CTOYHBIX BOJ C UCTIOJIh30BAHUE
cenTUKTeHKOB Obuta moctpoeHa B [lapckom Cene B 1903 r. B [lapuxe ncrnonp30BaHne CENTUKTEHKOB Hava-
nock B 1910 rony.

[To mpunHIMIYy TIOJIeH OpoIIeHUsT OBLIN pa3padoTaHbl OMOPUIBTPHI, B KOTOPHIX CTOKH (DUIBTPYIOTCS
4yepes CIIOoW 3arpy3Ku U3 MeOHs, TpaBus U T.1., Ha TOBEPXHOCTU KOTOPBIX HAXOAUTCS OMOIJICHKA, COCTOSIIAS
U3 MUKpPOOPTraHW3MOB, KOTOpPbIE IOTJIOIIAIOT COJIEpIKalliecss B CTOYHOM BOJE OpraHMYecKHe BellecTBa.
[TepBrie OnodmnbTpsl NosiBIIKCHL B AU B 1893 1., B Poccuu - B 1908 r. [Ipumepno B 1914 r. nmosiBumics
METO]I OYUCTKU CTOYHBIX BOJI C MOMOIIIO aKTUBHOI'O MJIa B a9POTEHKAX, KOTOPBIM MpUMEHSETCS U cerdac
KaK CTaHJAPTHBIN JJ1s TITyOOKOM OYUCTKH.



TEMA 9 #
Oowume cBeageHUs 0 cuctemMme BooOCHabXXeHus

9.1. NoTpebneHne Boabl N NCTOYHUKN BOAOCHAOXEHUS

9.2. Knaccudukaumsa cuctem BoaocHabXXeHusa n ee
OCHOBHbIE 3JIEMEHTHI.

9.3. OCHOBHbIE CXEMbI CUCTEM BOOOCHADXEHUS.
9.4. CoopyxeHusa ana 3abopa BoAbl.

9.5. BooonpoBoaHasa CeTb.

9.6. BooonpoBoaHblE HACOCHbLIE CTaHLIUN.

9.7. TpeboBaHUA K BOOE XO3MCTBEHHO-NMUTBLEBOIO
KayecTBa.

9.8. CoBpeMeHHbIE METOAbI OYUCTKN NPUPOOHBLIX BOA.
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PucyHok 1 - Cxema BogocHabXxeHus npu
MCMNONb30BaHUM MOBEPXHOCTHbLIX BOA <
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PucyHok 2 - Cxema BogoCHabXeHus1 npu
NCNOJS1Ib30BaHMM NOA3EMHbIX BOA
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PucyHok 3 - Pycnoeoun BogonpueMHUK
1- Tpyba; 2 — Hacockl | nogbema; 3 — BOAONPMEMHLIN Konoaew
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PucyHok 4 - Cxema beperoBoro BogonpnemMHuka
COBMELLEHHOro Tuna

1 — BOOONPUEMHUK; 2 — HACOCHas cTaHUuA | nogbema;

3 — CKallbHbIU FPYHT; 4 — CETKN, YCTAaHOBIEHHbIE B
neperopoake. -
161



PucyHok 5 - Cxema [
———obopyagoBaHus
BO03ab0OpPHOU CKBaXXMHbI:

1 - oronoBoK;
2 - 3aWmMTHaa obcagHasa KornoHa;

3 - aKkcnnyaTaumoHHasi obcaaHas
KOJTOHHA;

————— ——— 4 - Hacoc;

S - BcacblBawLLe OTBEPCTUS,;

6 - NOrpy>XHOW aneKkTpoaBuUraTenb;
7 - HaguneTpoBas Tpyoa;

8 - paboyad noBepxHOCTb PUNLTPA;
9 - canbHUK;

10 - BogonogbemHas Tpyoa;

11 - maHoOMeETp;

12 - HanopHbIN TpybonpoBoa;

13 - akcnnyaTauMoHHbIM BOOAOHOCHbIN
FOPU3OHT;

ZCT — CTaTU4ECKNI YPOBEHDb BOAbI B
CKBaXXKUHE;

ZOVH — ANHAaMNYeCKUIN YPOBEHb BOAbI
B CKBaXXWHE;

Q — pacxopg Boabl. - 162




PucyHok 6 - OronioBoK CKBaXXmHbI
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PucyHok 7 - TynukoBagqa ceTb




PucyHok 8 - KonbLeBasda ceTb




PucyHok 9 - HacocHasa ctaHuugd
BTOPOro nogbema
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PucyHok 10 - [lByxcTyneH4yaTaa cxema C peareHTHOM

O4YUCTKON — C rOPU30OHTaNIbHbIMWU OTCTOMHUKaAMU U

dounesTpamMmm
[MpumeHsieTcs npu npounssoguTenbHocTn 6onee 30000 m3/cyrT,
npu MyTHOCTM ucxoaHom soabl o 1500 mr/n, usetHocTn go 120 rpaga. -
167




PucyHok 11 - TexHonornyeckasa cxema obesxenesmBaHus
BOAbl METOAOM YNPOLLEHHON aspaLui:

1 - apTe3naHcKaga CKBaXkKuHa; 2 — Norpy>Hou Hacoc; 3 — BOAOBOAbI
nepBoro nogbema; 4 — nepenmBHas BOPOHKA; 5 — cKopbI 6E3HANOPHLIN
duneTp; 6 — PUNLTPYOWMIK CNOoN (TPaHUTHLIN WEBEHb); 7 - ApeHaXKHas
cucTema, B BUAE AblpyaThbiX TPYO, pacnofioXXeHHbIX B NOAAEPKMBAOLLEM

crnoe; 8 — pesepsyap 4Yncton Boabl; 9 — Hacochl IlI-ro nogbema.

M ..



PucyHok 12 - dunetp obesxenesmBaHus
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PUcyHok 13 —
PuneTp
obe3xernesnBaHus




TEMA 9. OBIIME CBEJIEHUS O CUCTEME BOJJOCHABXEHUS

9.1. [ToTpeGieHre BOABI M HICTOYHUKH BOJJOCHA0KECHUS

9.2. Knaccudukanus cucteM BOJOCHAOKEHUS U €€ OCHOBHBIC 3JIEMEHTHI.
9.3. OcHOBHEBIE CXEMBI CHCTEM BOAOCHAOKEHUS.

9.4. Coopy:xeHust aJis 3a00pa BOJBI.

9.5. BononpoBogHas ceTh.

9.6. BononpoBoiHbIE HACOCHBIC CTAHIIUH.

9.7. TpeGoBaHUs K BOJIC XO3SHCTBEHHO-TUTHEBOTO KAUYeCTBA.

9.8. CoBpeMeHHbIE METOJIbI OYUCTKH MPUPOTHBIX BO/I.

9.1. Ilompebaenue 600bl U UCHOYHUKU 8000CHADIHCEHUA

[ToTpebutenssMu BOMBI SIBISIFOTCS:

- HaceJIeHUue ropoJIOB, MTOCEIKOB U T.[., HOTpeOstoniee BOAY Ui YOBJIETBOPEHUS XO3sICTBEH-
HO-TIUTHEBBIX HYXK]I;

- MPOMBIIIJICHHbIE TPEINPUITUS, UCHOIb3YIOIINE BOAY B TEXHOJIOTMYECKUX Tpolieccax U AJis
CaHUTAPHO-TUTUEHUYECKUX, TUTHEBBIX M XO3IHCTBEHHBIX HYXK]I;

- cyk0a MoXapoTyIIeHHs], UCTIONb3YIOIasi BOAY AMU30IUYECKH, 3a1ac KOTOPOH JOHKEH OBITh
BCer1a 00eCIIeUeH;

- KWJIMIIHO-KOMMYHAJIbHBIE MPEANPUATHS, TOTPEOISIONINE BOY Ha MOMKY YIHII, MJIOWAAEH U
T. 1., @ TAK)KE HA TIOJIMBKY 3€JICHBIX HACAXKICHUN.

TpeboBanusi, npeabsBIsieMble K BOJE Pa3INYHBIMU MOTPEOUTENSIMU B OTHOLICHHHM KayecTBa U
KOJIMYECTBA, YpEe3BbIUAHO Pa3HOOOPA3HHBIL.

HcTounuku BogocHa0KeHUS MOIPa3elaioTCs Ha:

- IOBEPXHOCTHBIE - PEKH, 03€pa, BOJOXPAHUIIUINA, MOPSI, KAHAIIHI;

- IOA3€MHbBIE, KOTOPBIE 3aMOJIHAIOT MOPHI U TPEIIMHBI TOPHBIX MOPO]] HIKE TOBEPXHOCTHU 3€MIIH.

JJis X035IICTBEHHO-TTUTHEBOT'O BOJOCHAOKEHUS 1[EIeCO00Pa3HO MPUMEHSITh MMOA3EMHBIC BOJBI C
00J1ee BHICOKMMHU MOKa3aTeNIIMU KauyecTBa, YeM MTOBEPXHOCTHBIE BOBI.

[To ycnoBusiM 3aneraHusi pa3iMyaloT JBAa OCHOBHBIX THIIA IMOJ3EMHBIX BOJ - O€3HANIOPHBIC
(TpyHTOBBIC) ¥ HAIIOPHBIE.

['opu30HTHI O€3HATTOPHBIX BOJ HE UMEIOT CIUIONTHON HEMPOHUIIAEMOW KPOBIHU, U BOJOHACHIIICH-
HbIE MTOPOBI coolmIatoTcs ¢ aTMocdepoil. Boasl mepBoro oT moBepXHOCTH CILIOMIHOTO BOJOHOCHOTO
TOPU30HTA HA3BIBAIOTCS TPYHTOBBIMH. [ pyHTOBBIE BOJBI, 3QJIETAIOT HA HEOOBIION TTTyOMHE U TO3TO-
My TOJBEPraloTcs BO3ACHCTBHUIO THAPOMETEOPOIOTUYECKUX (HAaKTOPOB. Y POBEHb IPYHTOBBIX BOJ M UX
XUMHYECKHUI COCTaB U3MEHSIFOTCS B 3aBUCUMOCTH OT CE€30Ha, KOJIMYECTBA OCAIKOB, TEMIIEPATYPHI.

Hanophbie BoAbl 3aKiII0u€Hbl MEXIY BOJIOHETPOHUIIAEMBIMH cllosiMi. HamopHble BoJbI 3amera-
I0T Ha OoJiee WM MEHEee 3HAYUTENIBHON TIyOWHE, M30JMPOBAaHBI OT MOBEPXHOCTH BOJOYHMOPHBIMH
CJIOSIMHU M TIO9TOMY MEHEE MO/IBEPKEHBI 3arPSA3HEHHIO, YeM TPYHTOBBIE BOIBI.

BonoHOCHBIN TOPU3OHT SIBISIETCS HAMIOPHBIM, €CIIHM €ro 00JIaCTh MUTAHHS PACIONIOKEHA Ha OT-
MeTKax 0oJiee BBICOKHMX, YeM OTMETKH BOJOYIOPHOM KPOBJIM 3TOTO TOPU30HTA.

9.2. Knaccugukayus cucmem 6000cHadI ceHUs u ee OCHOGHbIE ITIEMEHNbL.

Cucrema BoIocHA0KEHUST — KOMIUIEKC MHKEHEPHBIX COOPYKCHUM, MTPeTHa3HAUYECHHBIN JIJIs 3200-
pa BOJBI M3 UCTOYHHMKA BOJOCHAOKEHHUS, OUMCTKE €€ 10 TpeOOBaHUM MOTPEOUTENCH, XpaHSHHUS BOJBI U
mojiayu €€ B Hy>)KHOM KOJIMYECTBE U MOJI TPEOYEMBIM HATIOPOM.

Kiaccudukanms cuctem Bo10CHA0KCHUS:

- 110 Ha3HAYECHUIO — X034 CTBEHHO-ITUTHEBBIE, TPOU3BOJICTBEHHBIE, IPOTUBOIOKAPHBIE;

- 10 BUTy OOCTY>KHBAaeMOTO 00BEKTa — TOPOJICKHUE, TTOCETKOBBIE, TPOMBIIIICHHBIE;

- 110 croco0y MoAauy BOABI — HATIOPHBIE, OE3HATIOPHBIE;

- 110 BUJ1y KICTOYHHKA BOJIOCHA0KEHUS — U3 TTIOBEPXHOCTHOTO, U3 MOA3EMHOTO.

Cucrema BoJIOCHA0KEHHS COCTOUT U3 CIEAYIOIIHNX COOPYKCHHI:
- BOAOHIPUCMHBIC COOPYXKCHUA, IMMPU MOMOIINN KOTOPBIX OCYHICCTBIIACTCA NPUCM BOABI U3 HPU-
POJIHBIX UCTOYHHUKOB;



- BOJIOTIOILEMHBIE COOPY)KEHUS, T. €. HACOCHBIE CTaHIIMH, ITOJIAIOIINE BOJY K MECTaM €€ OYUCT-
K1, XpaHEHUS WM TOTPeOIIeHNS;

- COOPY>KEHUS JIIs1 OUUCTKU BOJIBL;

- BOJIOBOJIBI M BOJONPOBOJAHBIC CETH, CIy)KAaIlle Ui TPAHCIIOPTHPOBAHMS M IOJAYU BOABI K
MecTaM e€ MoTpeOIeHus;

- OanIHM ¥ pe3epByaphl, HTPAIOIINE POJIb PETYIUPYIONINX U 3aIaCHBIX EMKOCTEH.

9.3. Ocnosnvle cxembl cucmem 6000CHaAbIICEHU.

B 3aBucuMocCTH OT BUJ]a BOJOMCTOYHHKA BO3MOKHBI CIIEIYIOIINE OOIINE CXEMBI BOJOIIPOBOIOB:

a) cxema MojJayu BOJIbl U3 TOBEPXHOCTHBIX BOJIOMCTOYHHUKOB,

0) cxema Mmoiaym BOJbI U3 MOA3EMHBIX BOJIOMCTOYHHKOB.

Bona u3 nogepxnocmnozo ucmounuxa BOoJOCHAOXKEHHUS MOCTYMAaeT B PEYHON BOA03a00p, co-
CTOSIIIMK U3 OTOJIOBKA, CAMOTEYHOM JIMHUU M OeperoBoro koioxauna. M3 6eperoporo Kojozia Boja 3a-
Ooupaercs Hacocamu |-To mogbeMa U o0 BOJAOBOAM |-To moabeMa mocTynaeT Ha BOJOOYHCTHYIO CTaH-
[[1I0, TJIe OHA OYMINAeTcs M0 TpeboBaHmii morpeduTens. OunieHHass BoJa CaMOTEKOM IMOCTYIaeT B
pesepByapsl unctoil Boabl (PUB), B KOTOPBIX XpaHHUTCS peryJupYIONINI 3armac BOJIbI, 3amac BOABI Ha
MO’KapOTYIIIEHWE B HACEJICHHOM IYHKTE W 3amac BOABI Ha COOCTBEHHBIC HYXKJBI OYUCTHOUW CTaHIIMH
(mpoMbIBHAs Bosa 1Sl PYIIBTPOB, 1711 TPUTOTOBJICHHUS! PACTBOPOB peareHToB U T.1.). M3 PUB Boxa 3a-
Ooupaetcs Hacocamu |l-ro mogbemMa M MO BOJOBOJIAM HAIPABISIETCS B BOJAOMPOBOAHYIO CETh TOpPOJA.
Boga nocrymaer nmorpeburensmM depe3 MarucTpajibHble TPyOOIPOBOABI, paclpeAeNUTENbHYIO CETh U
BBOJIBL. {7151 perynupoBaHus pacXoA0B BOJBI B CETH U MOJICPKAHUS TpeOyeMoro Hamopa M>KeT YCT-
pauBaThCs BOJIOHAMOPHAs! OaIHsl.

[Tpu 3a00pe BOMBI U3 nOO3eMHBIX BOOOUCMOYHUKOG C TIOMOIIBIO0 BOI03a00PHOM CKBAXKUH (PYHK-
LU0 HACOCHOM cTaHIMH |-ro moabema BBHIIOIHSIOT MOTPY>KHBIE 3JEKTPOHACOCHI, OMYIIEHHbIE B CKBa-
*UHY. Bosla mogaercst STUMH HacocaMu MO0 OTBOJHBIM TPYOOTIpoBOIaM, COOPHOMY KOJUIEKTOPY U BO-
7oBoJiaM |-To moabemMa Ha BOJAOOUHCTHYIO CTaHLHIO.

9.4. Coopy»sicenusn ons 3a60opa 600bol.

Coopyacenus 015 3a60pa 600b1 U3 NOBEPXHOCMHBIX UCTNIOYHUKOS.

KoHcTpykius BogonpueMHUKa U B 1IEJIOM BO/103a00pHBIX COOPY>KEHUU I ITOBEPXHOCTHBIX BO-
JOMCTOYHHUKOB 3aBUCUT OT: KOJIEOAHUSI TOPU30HTOB UCTOYHHKA, [UIUTEIBHOCTH CTOSHUS BBICOKHX BO/I,
CKOPOCTH JBUKEHHSI BOJBI B peKaxX, TOPU30HTA JIEA0X0/1a U TONIIMHBI JIbJa, a TaKKe OT MpoduiIs mo-
MIEPEYHOTO CEUCHHUS PEKH, 03epa, XapaKTepa rpyHTa U KauecTBa BOJBI (YMCTasi, MyTHAs).

[To mecTy pacnosokeHusi BOAOIIPUEMHHKH MOAPA3ENIAIOTCS Ha pyclIoBble U Oeperoseie. Pycio-
BbI€ BOJIOTIPUEMHUKH 3a0MpAIOT BOAY Ha HEKOTOPOM PACCTOSHUM OT Oepera. beperossie Bogonpuem-
HUKHU [IPOU3BOJIAT MPUEM BOJIbI Y Oepera BOAOMCTOYHUKA.

Ha riybokux pekax ¢ YUCTOM BOAON MPUMEHSIOT PYCIOBBIE BOJOIIPHUEMHUKH.

[Tpocreiimmii BOIONPHEMHUK MPEACTABISAET COO0N YYTYHHYIO WM CTalbHYIO TpyOy, Boja W3
KOTOPOH MOJaeTcs B BOJONPUEMHBIN KOJIOJIEI] U 3aTeM 3a0upaercs HacocaMu | mogbemMa U mepeKadu-
BAETCsl Ha OYKMCTHBIE COOPYKEHUS UM B 3allacCHON pe3epByap (eciau OuMCTKa BOJbI He TpeOyercs; Ha-
pUMep, TPHU T0/1a4e BOABI JAJIs TYIICHUS MOXKapa WM Ha TPOU3BOJCTBEHHBIC HYMK/IBI).

Ecnu Boja B peke uncras u Gepera KpyTble, IPUMEHSIOT BOJONPUEMHUKN OeperoBoro Tuma. be-
peroBbie BOJAONPUEMHHUKH MOTYT OBITh pa3/ieibHBIMH WM COBMEIICHHBIMH C HAaCOCHOW craHIuen |
noabeMa.

Coopyoicenus 0131 3a60pa 600l U3 NOO3ZEMHBIX UCOYHUKOB.

B kaudecTBe MoA3eMHBIX BOJ HUCIOJB3YIOTCS TPYHTOBBIE BOJBI CO CBOOOJHON MOBEPXHOCTHIO, a
TaKKe MEXKIIJIAaCTOBBIEC U apTE3MAHCKHUE BOJIBL.

Jliis 3a00pa MOI3eMHBIX BOJ] IPUMEHSIOT:

- KanTaXHbIE KaMephl,

- TOpU30HTAIBHBIC BOAOCOOPHI (TIpH TITyOHMHE BOJOHOCHOTO CJIO0SI J10 8 M);

- Ty4eBbIe BOAOCOOPHI (IIpU TITyOHHE BOJIOHOCHOTO ciios He Ooiee 20 m);

- MIaXTHBIE KOJIOAIBI (TTPH BOJIOHOCHOM CJT0€, 3ayeratoiieM Ha riryonne 20-60 m);

- TpyOuaThbie KOJOoAUb! (IIpH IITyOrHe BOJOHOCHOTO ciost 6oree 20 - 30 m).



9.5. Booonpoesoonasn ceme.

BopomnpoBoaHasi ceTb - COBOKYIHOCTh BOJOIPOBOAHBIX JUHUI (TpyOONpPOBOIOB) sl OJA4H
BOABI K MecTaM moTpeOnenus. K nTuHUSM BOIOMPOBOIHON ceTH (0OBIYHO MPOKIIAABIBAEMBIM BJIOJb
YIJIMI] ¥ TIPOE3JI0B) MPHUCOCTUHSIIOTCS TaK Ha3bIBaEMbIC JOMOBBIC OTBETBJICHHUS (TPYOBI), O KOTOPHIM
BOJa MoAaéTcs B OTACNbHBIC 3[aHus. BHYTpH 31aHMi YCTpanBarOTCs BHYTPEHHHUE (BHYTPUIOMOBEIC)
BOJIOIIPOBOJHBIE CETH, MOJABOASIINE BOAY K BOJAOPa30OpPHBIM KpaHaM. B oTinune oT HUX, OCHOBHAA
BOJOIIPOBO/HAS CETh (IIPOKJIaJbIBacMas BHE 3[aHMI) Ha3blBacTCAd HapyKHOU (YJINYHOW, IBOPOBOM).
Jlyst ycTpolcTBa BOJIOIIPOBOIHOM CETH MPUMEHSIFOT BOJIOIPOBOIHBIE TPpYyOBl. BEIOOp THTIA TpYO 3aBU-
CHT OT BEJMYHMHBI TpeOyeMOro Hamopa B BOJONPOBOJHOW CETH, XapaKTepa I'PYHTOB, criocoda mpo-
KJIQJKH, a TAaK)K€ OT SKOHOMUYECKUX (PaKTOpOB.

BogomnpoBogHasie ceTu 000pyAYIOTCs 3alIOPHON apMaTypoil — 3aABMKKAMH M BEHTHIISIMH IS
BBIKJTIOYEHHSI OTJEJIbHBIX YYaCTKOB CETH) U BOAOPa300pPHBIMU YCTPOICTBAMHU — IMOKapHBIMU THApPaH-
TaMU, MHOT/Ia — YIMYHBIMUA BOAOPa300pHBIMU KOJOHKaMH (B paiioHax, emié He MOJHOCTBhIO obecrie-
YEHHBIX IOMOBBIMHU BBOJIaMHU ).

BoponpoBoaHbie ceTH AOKHBI 00ecneunBaTh HaASKHOE U OecniepeboitHoe cHab)eHne BOJON
notpeduteneil. ITOMy yCIOBHIO OTBEYAET YCTPOUCTBO KOIbYEBLIX B0OONPOBOOHBIX cemell, COCTOSIIINX
U3 CMEXHBIX 3aMKHYTHIX KOHTYPOB-KOJICII, PACIIOIIOKEHHE KOTOPBIX 3aBUCUT OT IJIAHHUPOBKU TOPOJA.
B pazeemenénnvix (mynukoevix) BOTOIPOBOAHBIX CETSIX MPHU aBapuH Ha JIOOOM ydacTKe IpeKpamaeT-
Csl TIoJIada BOJIBI BO BCE YYACTKU CETH, JICXKAIIHE 32 MOBPEKIACHHBIM; MO3TOMY Pa3BETBIEHHBIC CETU
MOTYT YCTpauBaThCs JUIIb B TEX CIy4asiX, KOr/a JOMyCTUMBI IEpephIBbI B CHAOkeHUHU BOooM. Bee Bo-
JIOTIPOBOJTHBIC CETH, B KOTOPBIX MpeIyCMaTpUBAETCs IMOoada BOABI JAJIs TYIICHHUS M0KapOB, KaK MPaBH-
JI0, yCTPauBaIOT KOJIbLIEBBIMHU.

9.6. Booonposoonvie HacocHble CMAHYUU.

BononpoBoHble HACOCHBIE CTAHIUU — ATO KOMIUIEKC THJIPOTEXHUUYECKUX COOPYXKEHUU, TUJl-
POMEXaHUYECKOT0 M AHEPreTHUECKOro 000py10BaHus, IpeIHa3HaYeHHbIE sl 3a00pa BOJBI M MOIaYl
€€ Ha OYUCTHBIE COOPYKEHUS UITU B BOJAOIPOBOAHYIO CETh.

[To Ha3HAYEHUIO BOJOMPOBOIHBIE HACOCHBIE CTAHIIMH MOAPA3EISIIOTCS Ha HACOCHBIE CTaHIIMU
I-ro noawema, ll-ro moabema, NOBBICUTENbHBIE U IUPKYJISILIIOHHBIE.

I-ro mogbema — nmpenHa3HavaroTCs Uil OJa4y BOJbI U3 UICTOYHHMKA BOJOCHAOKEHUS HA OUHCT-
HBIE COOPY>KEHHUS.

I1-ro mobema — mpegHa3HavYaroTCs 7S OJa41 BOABI C OYHCTHBIX COOPYKEHUHN MOTPEOUTEINIO.

[ToBbicuTENBHBIE — AJIs MOBBIIIEHUS! HAIIOPA B BOJIOITPOBOIHOM CETH.

[{upKyasSuOHHBIE — YCTAaUBAIOT HA MPOMBIIIJICHHBIX MPEIIPUITUIX, I M0Ja4u oTpaboTas-
Iel BOJIbI Ha OXJIAXKJAIOIINE YCTPOMCTBA M BO3BpAaTa 3TOM K€ BOJbI OOPAaTHO Ha MPEAPUATHE.

HawnGoinee pacnpocTpaHeHHBI THUIT HACOCOB — IEHTPOOEKHBIE HAcOCHl. PaboTa 3THX HACcOCOB
OCHOBaHa Ha O0IeM MPUHIIUIE - CHIOBOM B3aWMOJCHCTBHUHU JIOMACTEH pabouero koyeca ¢ 00TeKaro-
IIMM UX TIOTOKOM IepeKayrBaeMOM KHUIKOCTH.

9.7. Tpebosanusn K 600e X031 CMEEHHO-RUMbEBO20 KAYECMEa.

OcHoBHbIE TpeOOBaHUS K BOJE XO3AWCTBEHHO-MUTHEBOTO HazHadeHws npuBeacHbl B CanlluH
10-124-PB99 «Canurtaphublie npaBuiia U HOpMbI. [IuTheBas Boga. [ uruennueckue TpeOOBaHUS K Kade-
CTBY BOJIbI IICHTPAJIM30BaHHBIX CUCTEM BoJocHa0keHust. KoHTposb kauectBay. Munzapas Pb, Munck,
1999. B Tabmume |1 mpuBeneHBI 3HAUEHHWE HEKOTOPHIX TOKa3aTelel KadyecTBa MUTHEBOM BOIBI IO
CanlluH 10-124-PB99 .

Tabnuma 1 - 3HadyeHWe HEKOTOPHIX MOKa3aTenel kadecTBa NUTheBOM Boabl mo CanlluH
10-124-PB99

. Hopmarus no
Ne n/m HanmenoBanue nokazarenein
CanlluH, mr/n
1. O61ree MUKPOOHOE YHCTIO (YUCTIO 00pa3yIOMIUXCST KOJIOHUH Oak- He 60mee 50
Tepuii B 1 cm”)
2. O6mme xommdopMubie 6akTepun (uucio 6akrepuid B 100 M) Orcytctue B 300 M
CaHUTapHO-TOKCHKOJIOTHYECKHUE TTOKa3aTeNH (HEOPraHUIECKHUE BEIIECTBA)

3. | Amomunuii AI°", mr/n (Mr/am3) | 0,5




Ne /i HaumenoBanue nokasareici (I:{a (I){pﬁf}rlp’li’;&
4, Bapuii Ba®", mr/n (Mr/am3) 0,1
5. Bepuummii Be””, mr/n (Mr/nm3) 0,002
6. bop B (cymmapho) 0,5
7. Kammuii Cd (cymmapHo) 0,001
8. Mommbnen Mo (cymmapHo) 0,25
0. Mpibsik As (CyMMapHO) 0,05
10. Huxens Ni (cymMmapHo) 0,1
11. PryTh (cymMMapHO) 0,0005
12. Caunern Pb (cymmapno) 0,03
13. Cenen Se (cymmapHO) 0,01
14. Crponumii Sr*” 7,0
15. Huaruaer CN 0,035

OpranonenTuieckre (HEOPraHMIECKUEe BEIIECTBA)
16. Kenezo Fe (cymmapno), mr/n (mr/am3) 0,3-1,0*
17. Mapraner; Mn (cymmapso), Mr/i (mr/mm3) 0,1-0,5
18. Mens Cu (cymmapHO) 1,0
19. | Hurparsl (mo NO”) 45
20. | Cynsdars SO~ 500
21. | Xnopuasl CI 350
22. | Hunk Zn”" 5,0
O060011IeHHBIE TOKA3aTeIN
23. pH 6-9
24, O6m1ast MmuHepanu3aius (Cyxoi 0CTaTOK) 1000-5000*
25. JKecTkocTh 00111251, MI-9KB/JI 7-10
26. OxwucnsgeMocTh IepMaHraHaTHasi, Mr/J 5,0
217. HedtenpoaykTsl (CyMMapHO) 0,1
28. ITAB aHHOHOAKTHBHBIC 0,5
29. ®DeHONBHBIA HHAEKC, MI/JT 0,25
30. ®dropunsl (F) 1,5
OpraHoJIenTHYECKUE MMOKA3aTeIn
31. 3amax, Oauibl 2
32. [TpuBkyc, 6ayIbl 2
33. I{BETHOCTB, TpaJI. 20(35)
34. MyTHOCTH 1O KaOJUHY, MI/JI 1,5-2*

* — 10 COTJIACOBAaHUIO C OPraHaMU CaHUTapHO-dIHAeMIYecKor ciyx0bl (CIC)

9.8. Cospemennvie memoowvl ouucmKu RPUPOOHBIX 600.

Quucmia 600bl U3 NOBEPXHOCMHBIX UCHOYHUKOB 8000CHAOMCEHUSL.

OCHOBHBIMH METOAAMHU OYUCTKHU BOAbI AJIA X031 CTBEHHO-IIUTHEBOTO BO,Z[OCHa6)K€HI/I}I ABJIAKOTCSA
OCBeTJIEHHE, 00eclBeUnBaHue, 00e33apakBaHie U JI€3010pALIHSL.

Ocsemnenue 800bl nymem 0CaicOeHusl 836eUEHHbIX GeUeCmE

DTy GYHKIHIO BBITIOJHIIOT OCBETIUTENH, OTCTOMHUKA U (PHIIBTPBI. B OCBETIMTENSIX U OTCTOM-
HHKaxX BOAa OABUXKCTCA C 3aMe,Z[JI€HHOI>'I CKOpPOCTBIO, BCJIICACTBUC YCTO MPOUCXOAUT BbIITAJACHUC B OCa-
JIOK B3BEUICHHBIX YacTUL. B 1ensx ocakaeHus Meab4allInX KOJUIOMJIHBIX YaCTHUI], KOTOPbIE MOTYT
HaxXOJUTHCA BO B3BCIICHHOM COCTOAHHU HCOIPCACICHHO NOJITOC BPEMA, K BOAC HpI/IGaBHHIOT PacTBOp
KOoaryJsiHTa (0OBIYHO CEPHOKHUCIIBINA aTIOMHHHM, JKEJIE3HBIA KYITOPOC HIIA XJIOPHOE kee30). B pe3yib-
TAaTC PCAKIMU KOATryJIAHTa C COJIAMU MHOT'OBAJICHTHBIX MCTAJUIOB, COACPIKAIUMUCAA B BOJC, 06pa3y10T-
Cs1 XJIOTIbSI, YBJIEKAIOIINE MTPH OCAXK/IEHUU B3BECH U KOJJIOMIHBIE BEILIECTBA.

Koarymsimueil npumeceil Boapl Ha3bIBalOT MPOLECC YKPYIMHEHUS MENbYANIINX KOJUIOMIHBIX U
B3BEIICHHBIX YaCTHII, IPOUCXOAIIMM BCIEACTBHE UX B3aMMHOIO CIIMIIAHUA MOJA JEHCTBHUEM CHII MO-
JIEKYIAPHOI'O IIPUTSHKEHUSA.

OuIbTPOBAHUE - CAMBIN PAaCIPOCTPAHEHHBIN METO/A OTAENEHUS TBEPIBIX YAaCTHUI[ OT KUAKOCTH.
[Tpu 3TOM U3 pacTBOpa MOTYT OBITh BBIIETICHBI HE TOJIBKO AUCIEPIUPOBAHHBIC YACTHUIIBI, HO ¥ KOJUIOH-
nbl. B mpouiecce GpuibTpoBaHUs IPOUCXOANT 3aJiepKaHie B3BEIICHHBIX BEIIECTB B MOpax (UIbTPYIO-




el cpenbl ¥ B OMOJIOTMYECKOH TUIEHKE, OKpY)Kaloled dacTuibl GuiabTpyromero marepuaina. Bonaa
0CBOOOKIAeTCs OT B3BELUICHHBIX YACTHII, XJIONbEB KOAryJIIHTA U O0JbIlel 4acTu OaKTepuil.

Obecyseuusanue 600bl

ObecuBeunBaHue BOJbI, T.€. YCTpAaHEHHE WM 00ecIBEYMBAHHE PAa3IMUYHBIX OKPAIICHHBIX KOJI-
JIOUJIOB WJIM TIOTHOCTHIO PACTBOPEHHBIX BEIIECTB MOXKET OBITh JOCTUTHYTO KOArylIWpPOBAHHUEM, MPH-
MEHEHHUEM PA3JIUYHBIX OKUCIUTENIEH (XJIOp U €ro MPOU3BOAHbIE, 030H, IEPMaHTaHAT Kalus) U cOpOeH-
TOB (aKTUBHBIN yroJib, ICKYCCTBEHHBIE CMOJIBI).

Obeszapadicusariue 600bvl

O06e33apakxBaHKUE BOJIBI MM €€ Je3UH(EKIHs, 3aKITI0YaeTCsS B TIOTHOM OCBOOOXICHUH BOJIBI OT
00JIe3HETBOPHBIX OakTepuil. Tak Kak MOJHOTO OCBOOOXKICHHS HH OTCTaMBaHWE, HU (PUIIBTpOBaHUE HE
JAr0T, Ne3WH(EKIHs BOABI MOXKET OBITh JOCTUTHYTA: BBEJCHHUEM B BOJAY CHIBHBIX OKHCIUTENEH, CIIO-
cOOHBIX yOMBaTh hepMEHTHI OAKTEPHAIBHBIX KJIETOK; HarpeBaHUEM BO/IbI 10 TeMriepaTypbl 80°C (mac-
tepusanus) - 100°C (crepunmsanus); o0IydeHUEM BOJBI YIbTPa(HUOIETOBBIMH JIydaMH; O30HHUPOBa-
HueM (Hanbosee 2 PeKTUBHBINA METOJT 00€33apaKUBaHMS BOJIbI, OJTHAKO OH BEChMa JIOPOT); BO3JICHCT-
BHEM YJIBTPa3BYKOM; BBEJICHHEM B BOJY cepedpa WU APYTrUX METAIIOB, 00JAAArOIIUX OJIMTOJUHAMH-
YEeCKUM JIEUCTBUEM HAa MUKPOOPTaHU3MBI.

Hezo000payus 60061

Jlezonopativs BOJbI IPUMEHSIETCS AJIsl YAaJIeHUs U3 BOJIbI BEIIECTB, BBI3BIBAIOIINX HEXKEJIATEb-
HbIC PUBKYCHI U 3allaXxy. Y CTAHOBKA JIJIS 1€30I0pAIH BOJIBI IPOCKTUPYETCS Tiepe] GUIbTpaMHu.

Jlng ne3oqopani BOAbI NMPUMEHSIOT CIEAYIOUINE METOJbl 0OpaOOTKHU: a’paluio, OKUCICHUE
XJIOPOM, O30HOM, IEPMaHTaHATOM Kalus U JPYIMMU OKUCIUTEISIMU; COPOLUIO aKTHUBHBIM YIJIEM.
Abspanus Boabl sBisgeTcs Hanbosiee IpOCThIM CIIOCOOOM €€ J1€3010pallii, OCHOBAaHHBIM Ha JIETYYECTH
OOJIBIIMHCTBA BEIIECTB, O0YCIABIMBAIONINX MPHUBKYCH M 3amaxu. J[is ymaneHus w3 BOJIbI 3alaxos,
00YyCIIOBJICHHBIX JKU3HEEATEIILHOCTHI0O MUKPOOPTaHU3MOB U BOJOPOCIIEH, YCIIEIIHO MPUMEHSIOT XJIOp
Y 030H. AKTHUBHBIHN YTOJb SIBISIETCS HauOoJee YHUBEPCATbHBIM CPEICTBOM IS I€30I0PAIlAU BOJIBI.

Quucmia 600bl U3 HOO3EMHBIX UCHOYHUKO8 8000CHADIHCEHUS.

OHUM U3 METONIOB 0be3oicene3usaniis 600bl SIBISAETCS METO YIPOIIEHHOU aspanuu. B mpupos-
HOM BOJE KEJIe30 HaXOJIWUTCS B PACTBOPEHHOM COCTOSHHMH B (opMe ABYXBaJEHTHOTO xenesa. [lpu
KOHTAaKTE€ BOJIbI C KMCIOPOJIOM BO3AyXa MPOUCXOIUT okucieHus xenesa (Il) no TpexsaneHTHOrO Xke-
ne3a. [Ipu B3ammoneticteum xene3a (111) ¢ Bogoit oO6pasyercs ruapokcup xenesa (1), xmones korto-
pOTo 3a/Iep>KUBAIOTCS B 3arpy3Kke GUIbTpA.

Fe* —e —Fe™ Fe* +3HOH — Fe(OH), I




TEMA 10
OOLwume cBegeHns1 0 cucteme BoaooTrBeaAeHUs

10.1. CTO4YHbIE BOAObI N NX KNaccuukaums.

10.2. Cxema n coctaB COOPYXEHNN XO3ANCTBEHHO-
ObITOBOW BOOOOTBOASLLEN CETW.

10.3. CoBpeMEHHbIE METOAbI OYMUCTKN CTOYHbIX BOA, U
0bpaboTKkn ocaaka.
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PucyHok 1 - Cxema cnctembl BOOOOTBEAEHUA HACENEHHOro

NyHKTa:
1 — rpaHuMua 3acTPOUKN HACeNeHHOro NyHKTa; 2 — oTAesbHble 34aHNS;
3 — BbINYCKN CTOYHLIX BOA,; 4 — BHyTPUKBapTanbHasa gBoposas
KaHanusauug; 5 — ynnyHas BogooTBoaduLas CeTb; 6 — yrnyHble
KonnekTtopa; 7 — rmaBHbI BOOOOTBOAALLMK KONNEKTOp; 8 — rnaBHas
BOOOOTBOASALLAA HAacOoCHas CTaHUus; 9 - HarnopPHbIN KOSJEKTOP;
10 — ouncTHbIE COOpYyKeHMUSA; 11 — BbINYCK OYMLLEHHbBIX CTOYHbIX BOA B -

BOAHbLIN OOBLEKT b
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PucyHok 2 - Cxema nonHom 61uonorm4eckom O4YNCTKU
CTOYHbIX BOA
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PucyHok 3 - PelleTKu
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PucyHok 4 - [leckonoBku




PucyHok 5 - llepBuyHbIe
paananbHble OTCTOUHUKM.
O6Lwunn BUaO OBYX
OTCTOWHMKOB

PucyHok 6 - [lepBUYHbLIN
paguanbHbI OTCTOUHUK.

COOpHbIN NOTOK C
3ybuyaTbiM BOOOCTNBOM




PuUcyHok 7 - A3pOTeHK




PucyHok 8 - A3pOoTeHK
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PucyHok 9 — A3pOoTeHK
ctaHumsa «lLlenepnuHge» r. bepnuHa <
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TEMA 10. OGIIME CBEJJEHUA O CUCTEME BOAOOTBE/IEHUSL.

10.1. CTouHnbie BOABI ¥ MX KIaCCH(PUKAIUS.
10.2. Cxema 1 cocTaB COOPYKCHHI X035HCTBEHHO-OBITOBOM BOIOOTBOISIICH CETH.
10.3. CoBpeMeHHbIE METO/Ibl OYMCTKH CTOYHBIX BOJ 1 00OpaOOTKH OCaJIKa.

10.1. Cmounwie 600wl u ux Knaccugukayus.

B moHsATHE «CTOYHBIC BOABD) BXOIST PA3IMYHBIC IO MPOUCXOXKICHHUIO, COCTaBY U (U3UKO-
XUMHUYECKUM CBOMCTBaM BOJbI, KOTOPLIC UCIIOJIB30BAJIUCH YCITIOBCKOM JJISA GBITOBBIX 1 TEXHOJOTHNYEC-
ckux Hyx/1. [Ipu 3TOoM Boa momy4niia 3arpsi3HeHHS, ¥ €€ PU3NKO-XMMHUYECKHE CBOMCTBA N3MEHHIIHCH.

Paznnuaror TPHU OCHOBHBIC KaTCTOPUU CTOYHBIX BOJ B 3aBUCUMOCTHU OT UX MPOUCXOKICHUSA:

- XO3SMCTBEHHO-OBITOBEIC;

- IPOU3BOJICTBEHHEIE;

- aTMOCc(epHEIE.

Xo3zaticmeenno-0bimosvie cmounblie 800bl TOCTYMAIOT B BOJOOTBOISIIYIO CETh OT KUJIBIX JOMOB,
OBITOBBIX MOMEIICHUI MPOMBINUICHHBIX MPEINPUATHH, KOMOMHATOB OOIIECTBEHHOTO MUTAHUS U Jie-
4eOHBIX YUpeKICHHUNA. B cocTaBe Takux BOJ pa3inuyaroT eKalbHble CTOYHBIC BOJBI U XO3HCTBEHHBIE,
3arpsi3HEHHBIC PA3UYHBIMUA XO3SHCTBEHHBIMH OTOpPOCAMH, MOIOIIUMH CPEICTBAMH. XO3SHCTBEHHO-
GBITOBBIG CTOYHBIC BOJbI BCCr[a COACPKAT 60J'IBLHO€ KOJIMYCCTBO MUKPOOPraHU3MOB, KOTOPBIC SABJIA-
IOTCSI IPOIYKTaMH KU3HEIEATEIILHOCTH YeioBeka. Cpenn HUX MOTYT ObITh M TaToreHHble. OcoOeHHO-
CTBhIO X03$II>'ICTBCHHO-6BITOBBIX CTOYHBIX BOJ ABJIACTCA OTHOCUTCIIBHOC ITIOCTOAHCTBO UX COCTaBa.

IIpoussoocmeennvie cmounvie 600bi 00PA3yIOTCS B PE3yabTaTe TEXHOJIOTHYECKUX IPOIIECCOB.
KauecTBO CTOYHBIX BOJ M KOHIIEHTPALUS 3arPS3HSIONIMX BEIIECTB OMPEISISIOTCS CISAYIONME (haK-
TOpaMH: BUJOM MPOMBIIIICHHOTO MPOU3BOJICTBA U UCXOMAHOTO CBHIPHS, PEKUMaMHU TEXHOJIOTHICCKUX
MIPOIIECCOB.

Ammocghepuvie cmounvle 60061 00pa3ylOTCs B pe3ysbTaTe BhIMaAcHUs ocaakoB. K 3Toif karero-
puUr CTOYHBIX BOJ OTHOCAT TAJIBIC BOABI, 4 TAKKC BOABI OT IMOJIMBKH YIJIUII. B aTMOC(bepHBIX BOJax Ha-
OroaeTcst BRICOKAs KOHIIGHTPAIUST KBApIIEBOTO TIeCKa, TIMHHUCTBIX YacTHUI], Mycopa U HeTerpoayK-
TOB, CMBIBACMBIX C YJIMII TOpPO/Ja. OTInunTenLHON OCOGGHHOCTBIO JIMBHEBOI'O CTOKA SABJIACTCA €TI0 JI1U-
30IMYHOCTh U PE3KO BhIpaKEHHAs] HEPABHOMEPHOCTH 110 PACXOAY M KOHIICHTPALIUSM 3arps3HEHHIA.

10.2. Cxema u cocmae coopysicenuil Xo03aiUcCmeeHHO-0bIMOB0I 60000ME0OAULEI CeMU.

B oTnmuune ot BOJOMPOBOIHOM CETH BOJOOTBOJISAIIAS CETh BCET/AAa TYMHKOBAs, TPYObI pacmoio-
KEHBI TI0]T HAKJIOHOM, BOJIbI TEKYT CAMOTEKOM.

Crounble BOJIbI COOMPAIOTCS BHYTPEHHEH CHCTEMON BOJIOOTBEACHUS 3[JaHUN U Yepe3 BBITYCK I10-
CTYNaloT B JBOPOBYIO BOAOOTBOIALIYIO ceTh. OTKyna MO YIMYHOM CETH, YIMYHBIM KOJUIEKTOPaM,
[JIABHOMY KOJUIEKTOPY OHH HAIIpaBISAIOTCS B IPUEMHBINA pe3epByap IVIABHOW KaHAIM3aLMOHHOM Ha-
cocroit crannuu (I'KHC). OTkyna oHM ¢ MOMOIIBIO HACOCOB IO HAIIOPHOMY KOJUIEKTOPY HaIlpaBJIsi-
FOTCA Ha OYUCTHBIC COOPYKCHUS, IIIC MPOUCXOAUT UX OUUCTKA. O‘II/IH_IGHHBIG CTOYHBIC BOABI YCPC3 BbI-
MyCK cOpachIBalOTCS B BOAHBIN 00BEKT — MPUEMHHUK CTOYHBIX BOJI, IJI€ OHU pa30aBIIsIIOTCS U JTOYMIIA-
IOTCSI B pe3yJIbTaTe MPOLIECCOB CAMOOYHIIICHHUS.

Cucrema BOJOOTBEACHMSI HACEIEHHOTO MYHKTa B 3aBUCUMOCTH OT MECTHBIX YCJIOBUN MOXKET
GBITB YCTpOCHA 110 O,Z[HOI>'I N3 TPCX CXCM: OGH.IGCHJIaBHa}I, nojrypa3aciibHas, IoJiHasa pa3acjibHasd.

10.3. Cospemennuie memoovl 0OUUCHIKU CHLOYHBIX 600 U 00PAOOMKU 0CAOKA.

B Hacrosiee BpeMs CymiecTByeT 00JIbIIOe KOJMYECTBO METOA0B OUMCTKH CTOYHBIX BOJ. B 3aBu-
CHUMOCTH OT TOT'0, KaKH€ MPOIECCHI JISKAT B OCHOBE 3TUX METOOB Pa3JIN4al0T MEXaHUYECKYI0, OMOJI0-
TMUYECKYI0, XUMUYECKYIO M (PU3MKO-XUMHUYECKYIO OUHUCTKY.

K MexaHn4yeckoil OYMCTKE OTHOCHTCS OYMCTKA CTOYHOM YKUAKOCTH C MOMOIIBI0O MEXaHUYECKHX
IIPOILIECCOB, @ UMEHHO, IIPOLIEKUBAHUE Yepe3 PELIETKH U CUTa, OTCTAUBAHUE B OTCTOMHHMKAX, OCAXKAe-
HUE N1eCKa B MECKOJIOBKaX.

Bbuonorndeckas o4McTKa CTOYHBIX BOJ MpeAHAa3HA4YEHA /IS YAAJICHUs U3 CTOYHBIX BOJl OpraHU-
YEeCKUX 3arps3sHeHuil. B ocHOBe OMOXMMUYECKON OYMCTKH JIEKAT MPOLECCHl MUHEpAIN3allii OpraHu-
KH C IOMOILBIO MUKPOOPraHU3MOB. Pa3nnyaroT OMOXUMHUYECKYIO OUUCTKY B MCKYCCTBEHHBIX YCIIOBH-
AX (ad9pOTEHKU, OMOPHUIBTPHI) U B €CTECTBEHHBIX YCIOBHSIX (T10JI1 OPOLICHHUS, OIS (PUIBTpALIN).



B xumudeckoil ouMCTKE 32 OCHOBY MPUHITHI XMMUYECKHE PEAKIUU, KOTOPHIE CBA3BIBAIOT 3a-
TPSI3HEHUSI CTOYHBIX BOJI B HEPACTBOPUMBIE COCIMHECHHS WJIM TIEPEBOMAT MX B OC30MacCHBIC COCTUHE-
Hus. [I[puMeHstoTCs 1151 OYMCTKU MPOU3BOICTBEHHBIX CTOYHBIX BOJI.

O6paboTka 0CaaKOB, BBIJICTSEMBIX B IPOIIECCAX OYMCTKH CTOYHBIX BOJI, TIPOBOIUTCS C IEIBIO
MOJIy4eHHUsI KOHEYHOTO MPOAYKTa, HAHOCAIIETO MUHUMAIIBHBIN yIIepd OKpYXKarolle cpeie Wi Mmpu-
TOJTHOTO JUIsl YTUJIU3AIMK B TIPOM3BOJCTBE. DTa IIENIb JIOCTUTACTCS OCYIIECTBICHHUEM TPEX OCHOBHBIX
MPOLIECCOB B PA3IMYHBIX TEXHOJOTHYECKUX MOCIEIOBATEIBHOCTIX: 00e3800cusanuem - obecredn-
BAIOIIMM MUHUMAJIbHBI 00BEM OCAIKOB; cmabuiuzayuel - TPUAAOIICH ocaakaM CIOCOOHOCTh HE
BBIJICTISITh BPEIIHBIC MPOJIYKTHI PA3IOKEHUS NPU JUIUTEIHLHOM XPaHEHUU; 0be33apaxcusanuem - Je-
JIAIOIIUM OCaJ0K 0€30TMacHBIM 10 CAHUTAPHO-0AKTEPHUOIOTHICCKUM MTOKA3aTEISIM.



/.

2. MPAKTUYECKWA PA3OEN

CeMVIHapCKVIe 3dHATUA, UX coepPXaHune

CeMunHapckme 3aHATUS CrocOOCTBYIOT 3aKpenieHuto
YMEHUM N  HaBbLIKOB  CaMOCTOATENbHOW  pPaboThl,
Nosfly4YeHHbIX B npoLlecce pabdboTbl Haa Nekumen.

CemMuHapckoe 3aHAaTne — 9TO nTor
LleneHanpaBfeHHOW cCaMOCTOSATENbHOM paboThl
CTYOEHTOB MO 3agaHusiM npenogasartend. B goknagax
CTYOEHTOB 0000uiatoTca pesyrnbraTtbl CaAMOCTOATENBHbIX
HabntogeHnn n paboTbl, NPoBeAEHHON MU Had y4eOHOW
N OOMOJSIHUTENBbHOW NNTEpaTyPOU.
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CeMI/IHapCKl/Ie 3aHATHUA, HX COACPIKAHUC

2.1. 3Hayenue Bonbl U KuM3HU Ha 3emuie. Bomsble pecypcebl PecryOmuku
bemapyce.
2.1.1. Posib BOJIBI B MPUPOJIE U )KMU3HU YETIOBEKa.
2.1.2. Boansie pecypchl 3emii U mpoodsiemMa AeduiuTa IpecHbIX BO/I.
2.1.3. [IpoGnema 3arpsi3HeHUs] UMEIOIINXCS BOJHBIX 3aacoB.
2.1.4. MeponpusiTusi 0 OXpaHe BOJ OT 3arpsA3HEHUN.
2.1.5. Bomnbie pecypcwl Pecnyonuku benapych. Ympapienue BOIHBIMU
pecypcamMu U UX IPaBOBasi OXpaHa OT 3arpsi3HEHUMN.
Temwbl 00Kk1a008
v Bopa B ’UBOM BEIIECTBE.
v OCHOBHBIE UCTOYHMKH 3arPsA3HEHUS IIPUPOIHBIX BOJI.
v MycopHslii ocTpoB B THXOM OKeaHe.
v’ Boiina wu3-3a Boabl (Ha npuMmepe crpaH bmmkaero Bocroka wu
CeBepHoil Adpukn).
v' CocrosiHWE BOAHBIX pecypcoB  PecmyOmuku  Bemapych, ux
X031 CTBEHHOE UCIOJIb30BAHHUE.
v' Bogoxpanuiuiia Peciyonuku benapyce.
v' OruHCKMH KaHaj: HCTOPUS, IPOOJEMBI U TIEPCIIEKTUBBI PA3BUTHSL.
v BBIFOHOLIAHCKOE 03ep0 — KpyIHeliee 03epo bpecrckoii obnacTu

2.2. BogocHa0xeHue u BOJIOOTBEACHHUE IpeBHETO Mupa.
2.2.1. Bonocuabxxenue u BojgoorBencHue J[pesHero Erunrta u JpeBHei
Nupun.
2.2.2. BogocHabkeHue U BOJ0OTBeAeHUE TopoaoB JpeBHei ['perumn.
2.2.3. Bononposons! [IpeBnero Puma. Aksenyku [peBuero Puma.
2.2.4. Tepmnl lpeBnero Puma.
2.2.5. BonootBenenue /Ipesnero Puma.
Temvl 0okn1a008
Bona u npeBHHE IUBIIIA3AITNH.
Bonocna6xxenue B JlpeBueM Pume.
Tepmsl (0ann) peBHero Puma.
Bonoorsenenue B JpeBHeMm Pume.
BonocHabxeHne u BOJOOTBEICHUE IMBUIM3AIHM ApeBHero Bocroka.

AN NENENAN

2.3. BogocHabxxeHue W BOJOOTBEICHHE TOopoAoB EBpombl B cpelHHE BeEKa.
Bonocna6xxenne u BogootTsenenue ropoaos Espomnsl B XVIII-X1X Bekax.
2.3.1. BonocHabGxxenre U BOJOOTBenCHUE ToposoB EBpombl B CpemaHue
BEKa.
2.3.2. Bonocuabxenue u Bogootseaenue [lapmka B XVII-XIX Bekax.
2.3.3. Uctopus Jlonnouckoit kananmu3zanuu B X VIII-XIX Bekax.
Temwi 0Ooknaooes
v' BomocHaGeHne H BOIOOTBEIECHHE CpPEIHEBEKOBBIX 3aMKOB Ha
TeppuTopur EBpOIIBIL.



v Bomocuabxenue u Bogoorsenenne bepimna B XVIII-XIX Bekax.

2.4. BoyocHa0xeHue 1 BOJI0OTBEICHHE Ha Pycu.
2.4.1. MockoBckuii BojioripoBoa: ot Kpemiesckoro g0 PybieBckoro.
2.4.2. 3 ucropuu BOJOOTBEACHUSI MOCKBBI.
Temwr Ooknaooe
v' Hcropuss pasBuTHs U COBPEMEHHOE COCTOSIHUE CHCTEMBbI
BOJOCHAOKeHUsI MOCKBEL.
v’ Hcropuss pa3BUTUS M COBPEMEHHOE  COCTOSHME  CHUCTEMBI
BOJIOOTBeZIcHHSI MOCKBBI.
v HcTopus pa3BUTHs NPOTUBOIOKAPHOIO BOgoCHa0)KeHus B Poccuu
v’ Hcropuss pasBuTHs BOJOCHAOKEHHMS U BOJOOTBEIEHUS T'OPOJOB
Poccuu (Ha npumepe KOHKPETHOTO ropoJia).

2.5. BonocHabxxeHnue u Bo00oTBeieHUE B benapycu.
2.5.1. Pa3BuTHe cCHCTEM BOJOCHAOXXEHHS W BOJOOTBEACHHUS TOPOJOB
benapycu B XIX-XX Bekax.
2.5.2.  CoBpeMEHHOE  COCTOSIHUE€ CHCTEM  BOJOCHAOXEHUS WU
BOJIOOTBEICHUS ropo10B benapycu, mpobyieMbl U MyTH UX PEIICHUS.
Temwi 0Ooknaooes
v' PasButHe BOAOCHAOKEHMS U BOIOOTBEICHHs roponoB bemapycu (Ha
puMepe KOHKPETHOTO TOpoAa).
v' Opranuzanys  BOJOIPOBOJHO-KAHAIM3ALUMOHHOIO Xo3sgiicTBa  (Ha
npuMepe Bookanana koHkpeTHOro ropojaa benapycn).

2.6. Ucropust pa3BUTHS BOAONOIBEMHON U HACOCHOM TEXHUKHU.
2.6.1. BoponombeMHblE MalIMHBI W MEXaHU3Mbl JPEBHErO0 U
CPEIHEBEKOBOTO MUDA.
2.6.2. Uctopus pa3BUTUSL HACOCHOTO 00OpYAOBaHMUS.
2.6.3. Pa3zBuTue TpyOONpPOBOIHOTO JIETA.
Tembl 00K1A008
v' IlenTpoOeXHbIE HACOCHI: HWCTOPHS CO3MaHHS H COBPEMEHHOEC
MIPUMEHEHUE B BOJOCHAOKEHNN U BOAOOTBEICHHUU.
v’ TlonumepHsie TpyOBI: HOBast 3pa B HICTOPHH BOJTOCHAOKCHHUSL.
v' Hcropudeckuii 0030p NMPUMEHCHUs IAEPEBSHHBIX TPYO IS CHCTEM
BOJIOCHA0KEHUS U BOJOOTBEIACHMS.

2.7. Pa3BuTHE TEXHOJIOTUH OUUCTKHU BOJIBI.
2.7.1. Pa3zBuTHe TEXHOJIOTUN OYUCTKA NUTHEBOU BOJEI.
2.7.2. Pa3BUTHE TEXHOJOTUI OUYUCTKA CTOYHOM BOJEBI.
Tembl 0okn1aoo6
v" CoBpeMEHHBIE METOIbI OYMCTKH TUTHEBOM BOJIBL.
v" CoBpeMEHHBIE METO/IbI OYMCTKH CTOYHOMN BOJIBL.



2.8. O0Omme cBeaeHus O cUcTeMe BojocHaOeHus. OOIKe CBEIEHUS O
CHCTEME BOJIOOTBEICHUS.
2.8.1. IToTpebeHne BOAbI U MCTOYHUKHU BOJOCHAOKECHHUSI.
2.8.2. OCHOBHBIE DJIEMEHTHI CUCTEM BOJIOCHAOKEHUS.
2.8.3. Coopy>xeHus ajis 3a00pa BOJIBI.
2.8.4. BogonpoBoAHBIE HACOCHBIE CTAHIIUH.
2.8.5. TpeboBanus K BOJAE XO3IMCTBEHHO-TUTHEBOTO KAYECTRA.
2.8.6. CtouHbIe BOABI U UX KJIaCCH(UKAITHS.
2.877. Cxema U cCOCTaB COOPYKEHUH  XO3SMCTBEHHO-OBITOBOIA
BOJIOOTBOJSIIEH CETH.
Tembl 00K10008
v'  TexHuyeckHe HOPMATHBHO-IIPABOBBIE AaKTHI, PErIAMEHTUPYIOLIUE
KauyeCTBO IMUTHECBOM BOJIBI.
v' HopMaTHBBI KauecTBa BOJBI IIOBEPXHOCTHBIX BOJHBIX OOBEKTOB.



3. PA3AEN KOHTPOANSA 3HAHWUK

Bonpochbl K 3a4eTy, npoBoaAMMOro B popme
TeCTUPOBaHMUA.

NToroBasgs aTrTtectaums  Mo3BONUT  ONPenenuTb
COOTBETCTBME pPE3YNbTaToB Y4YeOHOW [OesiTENIbHOCTU
oby4atoLmnxcs TpeboBaHUAM obpasoBaTesibHbIX
CTaHOapToOB  BbICWEro obpasoBaHUsA U y4ebHo-
nporpaMmmMHON OOKYMEHTaLnm obpasoBaTenbHbIX
nporpamMm BbiCLLEro 0b6pa3oBaHus.
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Bonpocs! k 3auety, mpoBoAMMOro B (hopme TeCTUpOBaHUS,
no aucuumuiHe «Mcropus pazsutusa cucteM BuB»,
st cnieruanbHocTr 7-07-0732-02 UHxeHepHbIe ceTH, 000pyIOBaHKE 3[aHUN U COOPYKEHUM
[Mpodunuzanus - BonocuHabxeHue, BOZOOTBEICHNUE U OXPaHa BOJHBIX PECYPCOB

1*. [IpeAnockUTKA 3apOKICHUS MEPBHIX KUBBIX OPTaHU3MOB B BOJIC.

2. Ha ckosbKo MPOLIEHTOB TEJI0 B3POCIOr0 YeJI0BEKa COCTOUT U3 BOJIBI.

3. Bonnblit 6anaHc B opraHu3Me 4eloBeKa - 3TO.

4*, OcHOBHBIE ()YHKIIMH BOJIBI B OPTraHU3ME YEIOBEKA.

5*. 3HaueHHEe BOABI JJIs CO3/1aHUS BHELIHUX YCIOBUH KU3HH YEJIOBEKA.

6. Kakoii mpolieHT Ha 3eMHOM MOBEPXHOCTH 3aHUMAET BOJA.

7. KaxoBbl 3a11acel IPECHOM BOJIbI Ha 3eMJIE.

8. I'me 3akitoueH OCHOBHOM 3amac MPeCHOM BOIBI.

9*. IIpuuyrHBI HEXBATKH 3aM1aCOB MTPECHBIX BOJ] HA MJIAHETE 3eMJIS.

10*. K oCHOBHBIM MPOAYKTaM 3arpsi3HEHUN BOJBI OTHOCSITCS.

11*. Kakue MeponpusTus He OJaronpusTHO BIUSAIOT HA COXPAHEHHE YHCTOTHI ¥ TOJTHOBOIHOCTH BOJJOEMOB.

12. JIns GacceitHoB Kakux Mopel Tepputopus Pecnyonuku bemapych siBisieTcst Bo1opa3aeibHOM.

13*. K Bogubsm pecypcam Pecniybnnku benapych oTHOCSTCS.

14*. YVuapexaeHusi, BBITIOTHSIONINE BaXXHbIC (YHKIIUA B CUCTEME YIIPABJICHUH BOAHBIMH pecypcamu Peciy0-
nuku benapyce.

15. Yro sBIsI0CH OCHOBHBIM HCTOYHUKOM BOJIbI B IpeBHeM Erwumnre.

16. K kakomMy ToJry OTHOCUTCSI CTPOUTEILCTBO B IpeBHEM ErunTe cucteMbl KaHAIOB, PBOB U JKEI000B.

17*. HaznaueHue CUCTEMBI KaHAJIOB, PBOB U eJI000B, CO37aHHOM B IpeBHEeM Erurmre.

18. Kakue ycTpoiicTBa IpUMEHSIIUCH B IpeBHEM Erumnte ajs moabemMa BOIbI.

19. Yro npencraBnsier co60r HOPHsI, KAK YCTPOHUCTBO ISl IOTbEMa BOJIBI.

20. Kakwue TpyObl HCIIOIB30BATUCH [T TPAHCIIOPTUPOBAHUS BOJbI B ipeBHeM Erumnre.

21. Cucrema BogocHabxeHus: ropoaa Moxenmko-Jlapo (tepputopust coBpemeHHbIx Muauu u [Takucrana)
MIPEICTaBIIsIa COOOM.

22. Yo SBISAI0CH HCTOYHUKOM BOJIOCHAOKeHMsI yacTu ropoaa Uepycaimma B X Beke 110 H. 3.

23*. Uto xapakTepHO ISl CUCTEMBI BOJIOCHAOXKEHUS KPETOCTH, TIOCTPOSHHOW Ha BepIIMHE TOpbl Macana
uapem Mponom Benukum.

24. Uto SBISIIOCH UCTOYHUKOM BOJIOCHA0KEHHSI IPEBHETpeuecKoro ropoaa [IpueHsl.

25. Yto coboii mpeacTasisi TpyOOTpoOBO/I, TOIaBaBIINK BOAY OT MCTOYHHUKA JI0 TOPOJCKUX CTEH JIpEBHE-
rpedeckoro ropoaa IIpuensr.

26. 1o xkakoMy IpHHITUITY OBLT YCTPOEH BOAOMPOBOJ IpeBHErpeueckoro ropoaa Ilepram o Il B 10 H. 3.

27. YcTpoiicTBO BOAONPOBOA ApeBHErpedeckoro ropoaa Ilepram Bo Il B 10 H. 5.

28. YCTpoHCTBO CHCTEMBI BOJIOCHA0KEHUS ApeBHErpedeckoro o. Camoc.

29. B kakoM Beke B apeBHerpeueckux Adunax Obuia mpoBeeHa ropoJCKasi BOJOIPOBOIHAS JTMHUS.

30%*. Uto xapakTepHO JJIsI CUCTEMbI BOJIOCHAOKEHHS IPEBHETPEUECKOro ropoaa AQUHBI B IEPHUO €ro pac-
1[BETA.

31%*. Yto sBisu10Ch 6a30BBIM DJIEMEHTOM CUCTEMBI BOJOCHAOKEHHUS IPEBHETPEUECKOro ropoaa AGuHbI.

32*. BeiOepure yTBEp)KIICHUS, XapaKTEPU3YIONINE OPTaHU3AIMI0 CUCTEMBI BOJIOOTBEICHUS TOPOJIOB JPEB-
He ['pennn.

33. ACTHHOMBI — 3TO.

34. B kakoM 10,1y ObUT IOCTPOEH MEPBBIA PUMCKHIA BOJIOTIPOBO/I.

35*. Kakue u3 npuBeIeHHBIX HA3BaHUH HE OTHOCATCS K HAMMEHOBAHHSIM PUMCKUX BOJIOTIPOBOJIOB.

36. Kakoe ob1iee konuecTBO BOAbI AaBalid ApeBHEMY Pumy Bce olMHHAAIATH BOAOIIPOBOIOB.

37. CKOIBKO BOJBI TPUXOIUIIOCH HA OJTHOTO JKUTENS ApeBHero PuMa B mepuo paciseTa.

38*. K oco6enHOCTsIM BOZI0OCHA0KeHHUs IpeBHEro Puma oTHOCATCA.

39*. Kakux mepapxu4ecKkux ypoBHEH M Ha3HaueHHH ObLia BOJA, KOTOpask pacrpeensiach MeXay noTpeou-
TeJISIMU B JIpeBHEM Pume.

40. [Tpu kakoM ypOBHE BOJBI B PACIIPEACTUTEIILHOM COOPYKEHHE OCYIIECTBISLIOCH CHAOXKEHNE BOION YacT-
HBIX JJOMOB B JipeBHEM Pume.

41. Kto 6611 IepBBIM KypaTOpPOM BOJOINPOBOIOB B [IpeBHeM Pume u co3nan “BojsiHyI0 KOMaHy .

42*. 13 moneli Kakux creluaibHOCTEH B KOHIlE | B. cocTosiia “BoasHas komanaa” B [[peBHeM Pume.

43. AxBenyk — 3TO.

44*, BpibepuTe yTBEP)KICHHS, HE COOTBETCTBYIOIIEE MIPUHITUIIAM YCTPONCTBA aKBEAyKa.



45. B xakoM Beke B ApeBHEM Prume mosBisroTcst 001eCTBEHHBIE OaHM.

46. KonnuectBo 001IecTBeHHBIX OaHb B ApeBHeM Pume B IV B. H. 3.

47*. Beibepute yTBEp)KICHHS, HE MPABUJIBHO XapaKTEPU3YIOIINE YCTPOUCTBO OaHM B IpeBHEM Pume.

48. KT0 1 Korz1a mocTpous rnepBbie TEPMbI B IpeBHEM Prme.

49. Cambie OoubIie TEPMBI B ipeBHEM Pume.

50*. Yro xapakTepHO A7l BOJIOOTBOSINEH CUCTEMBI IpeBHETO Puma.

51. ®puku B npeBHEM Pume — 370.

52*. [lpuunHBI ynajaka u Jerpajaiuy pa3BUTHs BoJOCHAOKeHus B EBporie B cpeHIe Beka.

53*. [locpencTBOM 4ero OCymiecTBISIIOCh CHa0XKeHNEe BOIOM B ropoaax EBporie B mepruoa paHHETo cpeaHe-
BEKOBBSI.

54. Kora mosiBHIICS MEPBBIN IEHTPAITM30BAHHBIN CaMOTEUHBIN BomonpoBo 1 B [Tapuxke B cpenHme Beka.

55. Yo crocoOCTBOBATIO PA3BUTHIO CUCTEM BOJIOCHA0KEHUS M COOPYKEHUIO KPYITHBIX HACOCHBIX YCTaHOBOK
B ropoaax Llenrpansuoii u 3anagHoit EBporer B XVI B.

56*. Yto ObLIO XapaKTEpPHO AJISi CAHUTAPHOTO COCTOSHUS OOJBIIMHCTBA ropooB LlenTpanbHOl 1 3anaaHoi
Espomnsl B mepros cpeaneBexoBbst (XI1-XI1I Bexa).

57. Kak ocyIecTBiIsiicsi OTBOA HEYHUCTOT M3 IOMOB FOPOJICKUX IpaxkaaH B nepuo cpeaHeBekoBbs (XI1-XI11
Beka) B [lenTpanbHoii n 3anagnoii EBpore.

58*. Kak ocymecTBisIcs OTBOJ HEUHUCTOT U3 CPEIHEBEKOBBIX 3aMKOB B LleHTpansHol 1 3anmagHoi EBpore.

59. K xakuM BekaM OTHOCHUTCS MOSIBIICHHE BOJIOCTOYHBIX KaHaB B KPYIHbIX ropojax EBporbl.

60. Beibepure nmpaBUIIbHOE YTBEPXKICHHUE, XapaKTEPU3YIOIIee YCTPOHCTBO BOJOCTOYHBIX KaHAB B KPYITHBIX
ropojax EBporibl B cpefHue Beka.

61. B kaxoii ctpane, B koH1e 1500-To rona Obina cozgana Komuccus mo crokaMm mpus3BaHHas 00€CIEUUTh
BBITIOJTHEHUE TOMOBIAICNbIIaMU OYUCTKU CTOYHBIX KaHaB OKOJIO CBOMX JJOMOB.

62. CKOJIBKO BO/IBI MPUXOIUIIOCH HA OJJHOTO MaprkaHuHa B cepeanne X VIII Beka.

63. Yro 6n110 cozmano B [Taprke B 1781 1. 17151 CTPOMTENBCTBA CUCTEMBI IEHTPAITM30BAHHOTO BOJIOCHAOKEHHSI.

64. B xakux rogax Ha4aJIuCh CTPOUTEIILCTBO M AKCILTyaTallls IEPBOr0 COBPEMEHHOT0 BoionpoBoa B [laprke.

65. C KakuM UMEHEM CBSI3aHO CTPOUTEIHCTBO IIEPBOTO COBPEMEHHOI0 BojionpoBoa B [lapiike.

66. Kakoii HCTOYHUK BOJOCHA0XKEHUS OKOHYATEIhbHO ObLT MpHHAT B 60-¢ roxbl XIX Beka ayis cHaOXeHUS
[Tapuska yncTOi BOJOM.

67. Cxomnbko akBemyKoB 11 obecrieuenns [laprnka aicToit Bogoit 66110 mocTpoeHo B nepuos ¢ 1863 mo 1925 rr.

68. CKkoJIBKO BOJIBI PUXOAMIIOCH HA OJTHOTO MapmxkaHuHa B 1910 r.

69*. Uto npexacrasisia coboit cuctema BonooTBeaenus lapmxka B mepuog ¢ XVI o XX BB.

70. B xakux rojgax Havajgach MPOKJIAIKa COBPEMEHHOMN MOA3EMHON CETH TPYyOOIIPOBOIOB ISl CTOYHOU BOJIBI
B [Tapuxe.

71. Yo 6p110 TOcTpOeHO B [laprrke i1 0uMCTKH CTOYHBIX Bog K 1910 T.

72%*. Kakue 3a1a4n CTaBUIMCH TIPU CTPOUTENILCTBE CUCTEM KaHamM3auuu B roposax Espornst B XIX B.

73. Kakas cTpana sBIIsI1ach IepeioBoi B 001aCTH CTPOUTEhCTBA KaHAM3aMOHHBIX cucteM B XVII-XIX Bekax.

74*. Yro xapakTepHO ais cucTeMbl kaHanu3auuu Jlonona B Hayane X VIII Beka.

75. Kakoit cioco6 ObuT MpeioxKeH A1 YAICHHS HeuncToT ¢ Tepputopun Jlongona B X1X Beke.

76*. Kak nonnonckast Komuccus no Crokam B cepeaune XI1X Beka pean30BbIBaja MPUHATYIO KOHLEHIIHIO
yAaJeHusl HEUUCTOT C TEPPUTOPUH ropo/ia.

77*. C KaKUMH TPYIHOCTSIMHU CTOJKHYJIHCH JIOHIOHCKHE BiacTH B cepeanne XIX Beka mpu MpoKIIaake ro-
POACKOW KaHAM3aIWH.

78. Ilo mpoekTy Kakoro nHxeHepa B nepuoj ¢ 1858 mo 1864 r Obuta moCcTpoeHa HOBask KaHATU3aIMOHHAS
cucreMa JIoHa0HA.

79. I'me u korza ObLT MOCTPOEH MEepBHIi BoonpoBoa B Poccuu.

80. Korma Obu1 TOCTPOCH MEepBbIii MOCKOBCKHI BOJIOMIPOBOT B IpeBHEM Kpemite.

81. Yro ABISAIOCH HCTOYHHUKOM BOJIOCHA0KEHUS [T IEPBOTO MOCKOBCKOT'O BOJIOTIPOBO/IA.

82. Kakoii pacxoj; BOJIbI T10/1aBaJl HATOPHBINA BOAOIPOBOJI, COOPYKEeHHBI B MockBe B 1633 roay mo ykazy
naps Muxauna denoposuya.

83. Uto 6bu10 BHIOPAHO B KaU€CTBE MCTOYHHMKA BOJOCHAOKEHUS I BOAONIPOBOAa MOCKBBI, KOTOPBIN MPH-
kas3asa noctpouts B1771 rona Exarepuna Il

84. I'oxp1 cTpOUTENBCTBA BOIOMIPOBOIA, CTPOUBIIIETOCs 10 npuka3y Exarepuna Il.

85. Kakoe koinmuecTBO BOJIbI CTAIO MPUXOJUTHCSA HA OJHOTO YeloBeka B MOCKBE Iociie BBOJa B IKCILTyaTa-
UM BOJIOTIPOBO/IA, IIOCTPOCHHOTO 10 Tiprka3y Exatepuna Il.

86*. Uto ObU10 XapaKTEpHO I NEPBOM PEKOHCTPYKIIMH MOCKOBCKOTO BOAOIPOBO/IA.

87. Urto BriepBbIc MOSABUIOCH B MOCKBE TIOCIIEC TIEPBOI PEKOHCTPYKIIMK MOCKOBCKOTO BOAONPOBO/IA.



88. KTo pykoBo 11 BTOPOI pEKOHCTPYKIIHEH MOCKOBCKOTO BOJOIPOBO/A.

89*. Uro OBLIO XapaKTepHO ISt BTOPOI PEKOHCTPYKIMH MOCKOBCKOTO BOJIOIPOBO/IA.

90. B cBs3u ¢ 4eM BO3HHKIJIa HEOOXOIMMOCTh MPOBEACHUS TPEThe peKOHCTPYKIIMU MOCKOBCKOTO BOJOMPO-
BOJa, mpoBoauMon B 1886-1893 ronax.

91. KTo pyKOBOJMI TPEThel peKOHCTPYKITMEeH MOCKOBCKOTO BOIOMIPOBO/IA.

92. Uto 66110 TOCTPOCHO B MOCKBE B MEPHO]] TPEThE peKOHCTPYKIIMU MOCKOBCKOTO BOAOIIPOBOA.

93. Yro nmpemnoxun H.I1.3umuH, Korna mociae yBeIHMUeHHUs] TPOU3BOAUTEILHOCTH MOCKOBCKOTO BOJIOMPO-
Boza B 1901 r. mpousonuio yxyaieHue KauecTBa 101aBa€MOU BOJIBI.

94. Kakue MeTo1bl OUUCTKH BOJbI OBLIM MIPUMEHEHBI HA HOBOM MOCKOBCKOM BOJIOIIPOBO/IE.

95. Kak B 1906 rony yaanock yCKOPUTh OYMCTKY BOABI HA HOBOM MOCKOBCKOM BOJIOIIPOBO/IE.

96*. Kak ObuTO OpraHW30BaHO yAaJIeHUE HEYUCTOT BO fBOpax U Ha ynuiax Mockssl B XVII-XVIII Bekax.

97. Hayano oTBOJly CTOUHBIX BOJ B MOCKBE OBUIO TOJ0KEHO MHKEHEPOM IeHepal-opydnkoM Opuapuxom
bayspom B 1780 mytem.

98. Yro mpennpunumaercsi B Mockse ¢ 1870 r. 1711 yydIIeHnuss CAHUTaPHOTO COCTOSIHUS TOPOaA.

99. Kakyro cucremy kanamuzanui MockBbl npeiioxkui B 1885 r. mockoBckuii maxenep J1.B.Kacranbckuii.

100. Kyzna c 1898 r. rmaBHOI KaHATH3AIIMOHHON HACOCHOW cTaHIeld MOCKBBI CTOYHBIC BOJBI HAYAU Mepe-
KauuBaThCS JJI OUHCTKH.

101*. Kak 6bu10 Oprann3oBano BogocHaOxenue bpect-Jlutoscka B 90-e rr. XIX Beka.

102. Kakoii cpennmii pacxo BoJsI Ha yenoBeka B bpect-JIluToBcke Obu1 B Hauane XX Beka.

103. T'ne Bo10BO3aM pekoMeH10Batock OpaTh Boay Uit cHaOxkeHus1 bpect-JInToBck Booit B Havane XX Beka.

104. TTouemy npodeccroHanbHast apTesib BOJOBO30B OOMKOTHpOBaIa OpaTh BOAY M3 apTE3MaHCKOTO KOJIO/I-
11a, BEIKOMIAHHOTO B ropojickoM cany B 1909 rony.

105. Kakoii cnoco6 momaun Bonbl B ropoj bpect-Han-byrom mpennoxun npodeccop Bapmasckoit [Tonu-
TEXHUKU UHKEeHEp b. PhIXJIOBCKUIL.

106. I'ne u xorga B bpecre-Haa-byrom O0b11 IpoOypeH MepBbIii apTe3naHCKUN KOO IEII.

107. CxonpKko apTe3MaHCKUX CKBaKUH ObLI0 IpoOypeHo B bpecre-Haa-byrom B nepuox ¢ 1925-1934 rr.

108. Yrto Ob1I0 TOCTPOEHO BIEPBBIC HA TeppuTOpUn coBpeMeHHOU PecnyOnuku bemapyce B 1934 r. B bpe-
cre-Hax-byrom Ha Bogo3abope B ropoackoM napke CBoOObI.

109. Kakoit MeTo1 OYMCTKH BOJIbI PEATM30BBIBAIICS HA BOJI03a00pe B ropojckoM mapke CBo6osr B bpecTe-
Haa-byrowm.

110. ITo kakoii cucTemMe mperycMaTpUBAIOCh YCTpocTBO KaHanm3aiuu B 1933 r. B bpecre-naa-byrowm.

111*. Kakue u3 npuBEIECHHBIX HUXKE ONPEACICHUN HE OTHOCSTCS K OIPEEICHHUIO «HACOCH.

112. Kakue BoI0OnIO{bEMHBIE MEXaHU3MBI TPUMEHSITUCH B ApeBHEM Erurre.

113. Kto u306pen Bo |l B. 10 H.3. IepBbIi BOJISHON HACOC IS TYLICHUS OXKAPOB.

114. Yro npexacrasnsieT co00it ApXUMeI0B BUHT.

115*. Kakue u3 NpuBEICHHBIX HU)KE KOHCTPYKIMH HE OTHOCATCS K KOHCTPYKLIMU BOAOYEPHAIHLHOTO (BOJIO-
MOABEMHOT0) KoJieca.

116*. M3 mnpemioKeHHBIX KOHCTPYKIMA HACcOCOB, BBIOGPUTE TE€, KOTOPbIE HE OTHOCATCA K HacocaMm-
MaIlIMHAM.

117*. HanpaBieHust pa3BUTUSI HACOCHOTO 000PY/IOBaHHS.

118. Yo siBMIIOCH TPUYMHAMH TI0IbEMA B Pa3BUTHHU MOPITHEBBIX HacocoB B kKoHie X VIII Beka.

119. Wnest ucmoyib30BaHMS YETO IS TIOJAa4H XKUAKoCcTel Bo3HUKIA B XV Beke emle y Jleonapno na Bunumu.

120. C xakoro BpeMeHH IIEHTPOOEKHBIE HACOCHI TMOTYYHIIN IIIMPOKOE TPHUMEHEHHE.

121*. Kakue MeTo/ibl OUMCTKHU MUTHEBOW BOIBI TpuMeHsunch B JIpeBaeM Erunte B 2000 r. 10 H.3.

122. Kaxkoii crioco0 mosrydeHust mpecHou Bobl mpuMensiics B Beneruu ¢ 111 moXVI B H.5.

123*. OtkpsiTHs, KoTOpble npouszouutn B X VII Beke, chirpaBiine BaKHYIO poJib B AajJbHEHIIEM pa3BUTHH
BOJIOMIO/ITOTOBKH.

124. Ko B 1870-X mpoaeMOHCTPUPOBAJ, YTO MUKPOOPTaHU3MBI, CYIIECTBYIOIINE B BOJE, MOTYT SIBISTHCS
BO3OYAUTEIISIMU MHOTHUX OOJIC3HEH.

125. Meton, ipy KOTOPOM MPOUCXOIUT YHUUTOKEHHE ITATOTEHHBIX BUPYCOB M OAKTEpHiA, CYILIECTBYIOLUX B BOJIE.

126. [Ins gero mpeaHa3Hayvascs armapart, BIepBbie mocTpoeHHbINH B 1858 1. dupmoro Cumenca u ["anmbcke.

127. Kaxoii cnoco0 ae3uHpexunn Bobl mosiBHIICS Ha pydexe XIX-XX Bekos, sBIsICS 0ojiee MPOCTHIM U
JICILIEBbIM.

128. MeTox OYMCTKM CTOYHBIX BOJ M3BECTHBIN C APEBHUX BPEMEH M MOJYYMBIINH MIMPOKOE MPUMEHEHHE C
cepenunbl XIX B.

129. K xakoMy nepuoay OTHOCUTCS pa3padOTKa HCKYCCTBEHHBIX METO/I0B OYMCTKH CTOYHBIX BOJI.

130*. Beibepurte coopyKeHUsI, B KOTOPBIX PEATU3YIOTCSI HCKYCCTBEHHBIE METOJIBI OUMCTKH CTOYHBIX BOJI.
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[TOACHUTEJIbHA A 3AIINMCKA

«/cTopusi pa3BUTHSI CHUCTEM BOJOCHAOXEHUS W BOJOOTBEICHHUS» — HWHXKEHEpHas
JTUCIUIUIMHA, B KOTOPOM M3y4aeTCsl UCTOPHsI BOZHUKHOBEHUS M Pa3BUTUS BOJOCHAOKEHUS U
BOJIOOTBEICHUS OT APEBHHUX LIMBWJIU3ALMMI 10 HACTOSIIUX JHEU.

Llenv npenooasarnus OuCUUNIUHbL

[lenpto mpemnogaBaHusi TUCHUIUIHMHBI «VICTOpHS pa3BUTHUS CHCTEM BOJOCHAOXKEHUS U
BOJIOOTBEACHHMSI» SIBIISIETCS TOJITOTOBKA, OYIyIIUX CICIHAIUCTOB 10 CICIHAIBHOCTH
7-07-0732-02 UmxeHepHble ceTH, 000pYyIOBaHHUE 3JaHUA M COOPYKEHHH, Mpopuan3anus -
BonocnabxeHue, BOJOOTBEICHUE U OXpaHa BOJIHBIX PECYPCOB, 3HAIOIIHNX:

- UCTOPHIO BO3HMKHOBEHMSI M Pa3BUTHS CHCTEM BOJIOCHAOKEHHUS M BOJOOTBEJCHHUS B
npesHeM Erunre, npesnert Unauu, apesueit ' peunn, apeBuem Prume;

- pa3BUTHE CUCTEM BOJOCHAOXXEHHUS M BOJOOTBEJCHHUS B ropojaax 3amaaHoi EBporsl,
Poccuu u Pecnny6nuku benapycek.

3adauu uzyyenus OUCYUNIUHbL

- U3y4EHHE TEXHUKH BOJIOCHAOKEHUS W BOIOOTBEICHUS OT IPEBHUX IUBUIN3ALUN JI0
CETOMHAILIHUX JHEN;

- MOJY4YCHHE OOIIMX CBEJACHUM IO CHCTEMaM BOJOCHAOKEHUS W BOJOOTBEICHUS
COBPEMEHHBIX TOPO/IOB;

- O3HAKOMJICHHE C HOBCHINIMMH JIOCTHXKCHUSMH HAyKM W TCEXHHKH B 00JIaCTH
BOJIOCHAOYKEHUS, BOJJOOTBEICHHS M OXPaHbl BOJHBIX PECYPCOB.

B cootBeTcTBUM ¢ yueOHBIM I1aHOM crienranbHocTH 7-07-0732-02 UHxeHepHbIe ceTH,
00opyZ0BaHKE 3/1aHUN U COOpPYKEeHMI, Tpodunuzanus - BonocHabxkeHue, BOJIOOTBEIEHUE U
OXpaHa BOJHBIX PecypcoB kod komnemenyuu BITK-18.

B pesynbrare wusydeHuss yuyeOHOW gucuuIuiMHbl «McTropus pazBUTHS CHCTEM
BOJIOCHA0KEHHS M BOJOOTBEICHH CIEHUATIICT JOJDKEH 0071a1aTh CIEAYIOUMMH 0d308bIMU
npogeccuoHaIbHbIMU KOMNEemeHYusMU B COOTBETCTBUN C YI€OHBIM IUTAHOM CIIEHUATBHOCTH:

— 3HAaThb HCTOPUI0O BO3HUKHOBEHHMS U Pa3BUTHUS CHUCTEM BOJOCHAOKEHHS U
BOJIOOTBEACHMS,

— OBITh CIIOCOOHBIM TNPUMEHSTH TEXHUYECKHE METOMbI, CIHOCOOCTBYIOIIME OXpaHe
OKPY’KaloIel cpeibl ¥ palOHAIEHOMY HCTIOIB30BAHUIO IPHUPOIHBIX PECYPCOB.

Cmyoenm _0odicer 3Hamb.

— HUCTOPHIO BO3HUKHOBEHHS M PAa3BUTHUS CHCTEM BOJOCHAOXXEHUS W BOJOOTBEJCHUS OT
JPEBHUX ITUBUIIU3AIMN JI0 CETOIHSAIIHUX JIHCH;

— oOmue cBeIeHUs] MO0 CUCTEMaM BOJOCHA0XEHUS W BOJOOTBEICHUS COBPEMEHHBIX
TOPO/JIOB,;

— HOBEWIIIE JOCTHKEHUS HAYKU U TEXHUKH B 00J1aCTH BOJJOCHAOKEHUS, BOJOOTBEICHHMSI
Y OXPaHbI BOJHBIX PECYPCOB.

[lepedeHb MUCHUILINH, 3HAHWE KOTOPBIX HEOOXOAMMO IS M3ydeHus Kypca: «Mcropus
benapycn», «®usuka», «Bpiciiasg MaTeMaTuKa», K XUMUA».
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1. COJEPXXAHUE YYEEHOI'O MATEPUAIJIA
1.1. JIEKOUOHHBIE 3AHATHUA, X COAEP’)KAHUE

1.1.1 Beenenue

Huctumnuna «Vctopus pa3BUTHS CHUCTEM BOJOCHAOXXEHHS M BOJOOTBEIICHUS», €€
npeaAMET U 3aJa4H.

1.1.2. 3nauenuie BobI 17151 s)ku3HU Ha 3emite. Boanblie pecypen Peciyonuku benmapych.

Pone Boapl B mpupojse M KM3HU 4YeloBeka. BomaHbie pecypchl 3emin u mpoOiema
nedunuTa mnpecHbIXx Boia. I[IpobGrmema 3arps3HEHUs HWMEIONIMXCS BOJHBIX  3aIlacoB.
MeponpusaTuss o oxpaHe BoJ OT 3arpsizHeHuil. Bomguble pecypcebl PecnyOonuku benapycs.
VYrpaneHue BOJHBIMU PECYPCAMH M UX MPABOBAsi OXpaHa OT 3arpsi3HEHUIA.

1.1.3. BogocHabxeHue u BOJOOTBEICHHUE IpeBHET0 Mupa.

Bonocnabxenne u BomoorBenenue Jlpenero FErunmra wu JlpeBneit Uuauwm.
Bonocnatxenue [[peBnero M3pamis. BogocHaOkeHne W BOJOOTBEACHUE TOpoaoB J[peBHei
I'pennn. Bononposoas! [IpeBHero Puma. Axksenyku Jlpesnero Puma. Tepmsr [IpeBHero Puma.
Bonootsenenue [penero Puma.

1.1.4. BonocHabxeHue 1 BOJIOOTBEICHHE TOPO10B EBpOIIBI B cpeHue Beka.

Bonocua6:xenue ropoaos EBpornisl B Cpennue Beka. Bonoorseaenue ropoaos EBporsl B
Cpennue Beka.

1.1.5. BogocnaGxenue u Bogootsenenue ropo1oB EBponsr B XVIII-XI1X Bekax.

Bonocnatxenue Ilapmka B XVIII-XIX Bekax. Bomoorsenenue Ilapmxa B XVIII-XIX
Bekax. Mcropus Jlongonckoit kananuzaruu B XVIII-XIX Bekax.

1.1.6. BonocHabxeHue u BOA0OTBeACHHE Ha Pycu.

Brenenne. MockoBckuii BogonpoBo: oT Kpemieckoro no0 Py6iesckoro. M3 uctopun
BOJOOTBeEHNST MOCKBEI.

1.1.7. BonocHabxxeHue U BOAOOTBeACHHE T. bpecra.

PazButne cucrem BojmocHaOxkeHUs W BoaooTBeneHus r. bpecta B XIX-XX Bekax.
CoBpeMEHHOE COCTOSIHUE CUCTEM BOJOCHA0XKEHUSI M BOJOOTBeAeHUS T. bpecTa, mpobiemsl u
MyTH UX PEIICHUS.

1.1.8. Uctopus pa3BUTHs BOAOIOIHEMHON U HACOCHOM TEXHUKHU.



BoponoasemMHble MallIMHBI 1 MEXAHU3MBI JPEBHETO U CPEIHEBEKOBOroO mupa. Mcropus
Pa3BUTHUSL HACOCHOTO 000PYI0BAHMSI.

1.1.9. Pa3ButHne TEXHOJOTUI OYUCTKH BOJBI.

Pa3Butne TeXHOMOrMH OYHUCTKH MNUTHEBOM BOJbI. Pa3BUTHE TEXHOJIOTMH OYUCTKH
CTOYHOM BOJHI.

1.1.10. O0uume cBeneHUs 0O CUCTEME BOIOCHAOKEHUS.

[Totpebnenre BoOABI W HWCTOYHUKM BoAocHaOxeHus. Kraccudukanus cucteMm
BOJIOCHAOKEHUS M €€ OCHOBHBIE 3yIeMEHTHI. OCHOBHBIE CXEMBI CHCTEM BOJOCHAOKEHHS.
Coopyxenunst yist 3a60pa Boabl. BomonpoBoanas cets. BomonpoBoaHbIe HACOCHBIE CTAHIUH.
TpeboBanuss Kk BOJE XO3SHWCTBEHHO-NIUTHEBOTO KauecTBa. COBpPEMEHHBIE METOAbl OYUCTKHU
MPUPOHBIX BOJI.

1.1.11. OOume cBeeHUs O CUCTEME BOJOOTBEICHHS.

Crounble BoAbl U uX Kiaccudukanus. Cxema U COCTaB COOPYKEHUH XO3SIHCTBEHHO-
OBITOBOM BOAOOTBOsIIEH ceTH. COBpEMEHHBIE METO/Ibl OUUCTKU CTOYHBIX BOJ U 00pabOTKHU
ocajka.

1.2. CEMUHAPCKUE 3AHATUSA, UX COAEP’)KAHUE

1.2.1. 3navenuie BoIbI 1151 s)kM3HU Ha 3emite. BomHblie pecypenl Peciyonmuku benmapyce.

1.2.2. BogocHabkeHue U BOJOOTBEICHHE IpeBHET0 Mupa.

1.2.3. BomocHaOxxeHHe W BOJOOTBEACHWE TopoaoB EBpombsl B cpeaHHE Beka.
Bonocna6xxenue u Bogoorsenenue ropoaoB Esponsr B XVIII-XIX Bekax.

1.2.4. BogocHaO)xeHuE U BOJAOOTBEICHHE Ha PycH.

1.2.5. BogocHabxeHue u BOAOOTBEICHHE T. bpecra.

1.2.6. cropus pa3BuTHs BOJOTIOABEMHONW U HACOCHON TEXHUKH.

1.2.7. Pa3Burne TEXHOIOTHIA OYUCTKHU BOIBI.

1.2.8. O0mme cBemeHuss O cucremMe BoaocHadxeHus. OOmuMe CBEIECHUS O CHUCTEME
BOJIOOTBEICHUS.

2. YYUEBHO-METO/JUYECKA KAPTA VUEBHOM JAUCHUITJIMHBI
JUTs1 THEBHOM ()OPMBI MOJTYyUEHHUsSI BBICIIETO 00pa30BaHuUs
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1 BBegenne. Jlucummiuna, ee 1 ) i i i i 3auer
IpeMeT U 3aj1auu.
3HaueHne BOJBI ISl JKU3HU HA 3auer
2 |3emnme. Bommble  pecypchl 4 - 2 - - 6
Pecny6niku benapychk.
Bonocnabxenue " 3auer
3 | BomooTBeneHNE JpeBuero | 6 - 2 - - 6
Mupa.




BonocHa0Oxenue u 3ayer
4 BOJIOOTBEACHHUE ropogoB 2 - 1 - - 4
EBpomnel B cpennue Beka.

5 | BogocHa0Oxenue u 3auer
BOIOOTBEACHUE ropogoB 4 - 1 - - 4
EBpomnel B XVIII-XIX Bekax.

6 | BogocnaGxxenue " 5 ) 9 i i 6 3auer
BOJIOOTBEICHUE Ha Pycu.

7 | Bogocuabxenue u 4 ) 2 i i 4 3ayer
BOJOOTBeIeHME T. bpecra.

8 | Uctopus pa3Butus 3auer
BOJIOIIOBEMHOM U HACOCHOU 2 - 2 - - 4
TEXHHUKH.

9 | Pa3ButHe TEXHOJIOTUI 2 ) 5 i i 4 3auer
OYHCTKH BOJBI.

10 | OGmwme cBemeHUs O CHUCTEME 2 ) 1 i i 6 3auer
BOJOCHAOKECHHS.

11 | O0ue cBeneHUsI O CUCTEME 2 ) 1 i i 5 3ayer
BOJIOOTBEICHU.

Hroro 34 - 16 - - 50

3. THOOPMALITMOHHO-METOANYECKAS YACTb

3.1. Ilepevens muteparypsl

OcHoBHasn

1. DneKTpOHHBIN Yy4eOHO-METOIUYECKUN KOMIUIEKC MO (DaKyIbTaTUBHON NHUCUHUILIMHE
«Hctopust pazsutusi cucreM BuB» mna cmemumansnHocTH: 1-70 04 03 BomocHaGxeHue,
BOJIOOTBEJICHME M OXpaHa BOAHBIX pecypcoB [DnekTpoHHbI pecypc] / bpecrckmii
rOCYAapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET, DaKyabTET MHKEHEPHBIX CUCTEM U 3KOJIOTHUH,
Kadenpa BomocHaOxeHusi, BOJOOTBEIEHUS M OXpaHbl BOAHBIX pecypcoB ; coct.. T. WM.
Axymau. — Bpecr : BpI'TV, 2022. — Pexxum mocryna: https://rep.bstu.by/handle/data/32608.
— ara nocryma: 05.06.2023.

2. BacunbeBa, H. B. BomooTBenenne u odnctka CTOYHBIX BOX : Kypc nekuuii / H. B.
BacunbeBa ; MUHHCTEPCTBO CEIBCKOTO XO3SMiCTBA M MPOJOBOJIbCTBUS PecmyOnuku
benapyce, I'nmaBHOe ympaBineHue o0Opa3oBaHus, Hayku U KaapoB, benopycckas
roCy/apCTBEHHAs CelbCKOXo3siicTBeHHas akagemus. — ['opku : BI'CXA, 2014. - 218 c. -

3. Muxuesuy, 3. U. BogonpoBoansie cetu : yueb. mocodue / O. U. Muxuesuy, C. B.
Anpaperok. — Munck : UBL Mundwuna, 2021. — 255 c.

4. HoBuxosa, O. K. Kananuzaunonssie cetu : yue6. nmocodue / O. K. HoBukoBa; M-Bo
TpaHcn. 1 kKoMMmyHukauuid Pecn. benapycs, benopyc. roc. yH-T Tpancn. — ['omens : benl VT,
2021. - 206 c.




JlonmosiHMTEIBLHAS

1. Wlrepennuxrt, M. B. Ouepku HUCTOpUM THUIPABIMKH, BOJIHBIX U CTPOUTEIBHBIX
uckyccts. / JI. B. llItepennuxt. - M. : I'eoc, 2000.

2. Uctopus JlpesHero Puma / B. U. Ky3umun, U. JI. Mask, WU. A. I'Bo3neBa [u np.]. —
M. : Bercm. mik., 2005. — 450 c.

3. Ilupokosa, B. A. 13 ucropun BOAOCHAOKEHHS: BOJOBOJBI U BOJONOIHEMHHUKH. /
B. A. lllupoxora, H. JI. ®nopora // Dueprocoepexkenne u Bogonoaroropka. — 2005. - Ne2. -
C. 56-60.

4. CrankeBuuy, P. A. Apresuanckue Bombl bpecta um ux wucnonb3oBaHue. [/
P. A. CrankeBuu. - MH. : Anykaiisist | BeixaBanue, 2004, — 184 c.

5. Cepreenko, M. E. Xuzns apesuero Puma / M. E. Cepreenko. — CII6. : MI3gaTenbcko-
ToproBelil fom «Jletnuii Can»; XKypnan «Hesay, 2000. — 368 c.

6. TI'aiimen, M. Uctopus Jlonmonckoit kananmuzanuu / M. laitmen. // CaHTexHuka. -
2001. - Ne2. - C. 52-55, Ne3. - C. 61-64.

7. I'punesckas, JI. [Iyts Boasl B cTtonmuny / JI. I'puneBckas. // Bokpyr cBera. — 2004. —
Ne 11. - C. 136-152.

8. UcTopus kananu3ammu ctoiandHoi. // Mup ctpoutenbera. — 2007. - Ne§.

9. Jlanmkos, U. A. Hacocsr: Tepmunomorus, knaccuduxamnus, ucropus / U. A. Jlanmkos
/I CipaBounuMK nipombIniuieHHOTO 000pymoBanus. — 2004. - Ne2. - C. 8-11.

10. HUcropust BogocHaOxeHus / mep. ¢ aura. [. bemoson // Canrexnnka. — 2002. — Ne 3. —
C. 58-62.

3.2. Ilepeyenn cpeaCTB AMATHOCTUKH PE3yIbTATOB YUEOHOMN NEeITETbHOCTH

JI71s1 AMarHOCTUKH PE3yJIbTATOB YUYEOHOU AESITENHbHOCTH UCTIONb3YIOTCS
- YCTHBIN ONPOC U TOKJIaJbl HA CEMUHAPCKUX 3aHATHUSAX;
- IMCbMEHHBIN 3a4er.

3.4. Meronnueckrue peKOMEHIAIUY 110 OPTAHU3AIUHA U BBITIOJHEHUIO
CaMOCTOSTEIFHON pabOThl O0YJAOIITUXCS IO YIEOHOM TUCIIMIUIMHE

OcHoBHOIi yueOHOM paboTO CTy/IeHTa SBJISETCS CaMOCTOsITeNIbHAsE paboTa B TeUEeHUE
BCEro cpoka oOydeHusi. HaunHaTe u3ydyeHHE NUCHMUILUIMHBI HEOOXOAUMO C O3HAKOMIICHUS C
HEeIsIMU U 33/1ayaMd JIMCUUIUIMHBI, a TaKkKe 3HAHUAMH M YMEHUSIMHU, IPHOOpETaeMbIMU B
npouecce wu3ydeHusa. [Jlamee cieayer mpopaboTaTh  PEKOMEHIYEMYI0  JUTeparypy.
CamocrosTenbHass paboTa CTYACHTOB BKJIIOYaeT B ce€0sl MOATOTOBKY K JIEKIIMOHHBIM,
CEMHUHAPCKUM 3aHITHUSM, Cady 3a4eTa.

4. BOITPOCHI K 3AYETY, [IPOBOJUMOI'O B ®OPME TECTUPOBAHUA

1*. [IpenmochUIKH 3apOsKACHHS IEPBBIX JKUBBIX OPTaHU3MOB B BOJIE.

2. Ha ckoJbKO MPOLIEHTOB TEJIO B3POCIOTO YEIOBEKA COCTOUT U3 BOJIBI.
3. Boanelii 6anaHc B opraHu3Me 4enoBeka - 3To.

4*  OcHoBHBIE (DYHKIIMH BOJBI B OPraHU3ME YEIOBEKA.

5%*. 3HaueHne BOABI AJIS1 CO3/IaHUS BHEITHUX YCIOBHM KU3HU YEIOBEKA.
6. Kakoli mporieHT Ha 3¢MHOI TOBEPXHOCTH 3aHUMAET BOJA.

7. KaxkoBblI 3amacsl IpecHOi BOAbBI Ha 3emiie.

8. I'e 3aKi1toueH OCHOBHOM 3ariac IpecHOM BOJIBI.

9*. IlpunHBI HEXBATKH 3aMacoOB MPECHBIX BOJ HA IUIAHETE 3eMIISL.



10*. K 0OCHOBHBIM NPOAYKTaM 3arpsi3HEHUI BOJbI OTHOCSATCS.

11*. Kakue w™meponpuatus He OJaronpusTHO BIMSIIOT HA COXPAHEHUE YHUCTOTHI U
IIOJIHOBOJJHOCTH BOJOEMOB.

12. Jlna OacceiiHOB Kakux Mopeil Tepputopus PecnyOonuku benapyck sBisieTcs
BOJIOPA3ACIIbHOM.

13*. K BogubiMm pecypcam Pecniybnuku benapych oTHOCSTCS.

14%*. YupexxaeHus, BBINONHSIIONINE BaKHbIE (YHKIMU B CHCTEME YIPABICHUU BOAHBIMU
pecypcamu Peciybnuku benapyce.

15. YUTo sBISIIOCH OCHOBHBIM UCTOYHMKOM BOJBI B ApeBHEM Erumnte.

16. K xakoMy rojty OTHOCUTCSI CTPOUTEILCTBO B JipeBHEM Erunte cuctembl KaHaIOB, pBOB
U 5KeJI000B.

17*. Ha3HaueHne CUCTEMBI KaHAJIOB, PBOB U KEJI000B, CO3JaHHOM B IpeBHEM Erurre.

18. Kakue ycTpoiicTBa IpUMEHSIUCH B IpeBHEM Erumnre s nogbema BOJBI.

19. Yto npeacrapnsger coboit HOpusl, KaK YCTPOUCTBO JJIsl OIbeMa BOJIbI.

20. Kakue TpyObl HCHIOIB30BAIMCH JJIsi TPAHCIIOPTUPOBAHUS BOABI B ipeBHeM Erumnre.

21. Cucrema BomocHaOxeHust ropojga Moxenmko-lapo (TeppuTopus COBPEMEHHBIX
Wuaun u [Takucrana) npeacrasisiia cOOOM.

22. Yto SBISIIOCH HCTOYHUKOM BOJIOCHAOKEHHS YacTH ropoaa Mepycannma B X Beke 110 H. 3.

23*. Yto xapakTepHO JAJIsi CUCTEMbI BOJIOCHA0KEHHS KPEMOCTH, TOCTPOSHHOM Ha BEPIIIMHE
ropsl Macana napem HMponom Bennkum.

24. Y10 sABISIIOCH UICTOYHUKOM BOJOCHAOXKEHUS JpeBHErpeueckoro ropoaa [IpueHsr.

25. Uro coboii mpencraBisil TPyOONpPOBOJ, TMOJABABIIUN BOJIY OT HWCTOYHUKA O
TOpPOJICKUX CTEH ApeBHErpeueckoro ropoaa [IpreHsl.

26. 1o xakoMy NpHUHIMIY ObLUT YCTPOEH BOAONPOBOJ ApeBHErpeueckoro ropoja Ilepram
Bo |l B 10 H. 3.

27. YcrpoiicTBO BoJoNpoBoia ApeBHerpeueckoro ropoaa [lepram o Il B 10 H. 3.

28. YcTpoiCTBO CUCTEMBI BOJIOCHA0XKEHHUS IpeBHETpeueckoro o. Camoc.

29. B xakoM Beke B JpeBHerpedeckux Ad¢unHax Obula IIpoBeIEHAa TOPOJCKas
BOJONPOBOHAS JIUHUA.

30*. Yto xapaKTepHO ISl CUCTEMbI BOJJOCHAOKEHUS IPEBHETPEUECKOro ropojga AQuHbI B
IIEPUOJI €r0 PaCLBETA.

31*. Yro sBisioch 0a30BBIM 3JIEMEHTOM CHCTEMbI BOJOCHAOKEHHS JIPEBHEIPEYECKOTO
ropoaa A¢uHBL.

32*. BeiOepuTe yTBEpKACHUS, XapaKTEPU3YIOLIUE OpPraHU3alli0 CUCTEMbI BOJOOTBEIECHUS
ropoJioB npeBHen [ 'penun.

33. ACTMHOMBI — 3TO.

34. B xakoM roty OblI MOCTPOEH MEPBbII pUMCKHUI BOJIOIIPOBO/.

35*. Kakue u3 NpPUBEJCHHBIX HAa3BaHUM HE OTHOCSATCS K HAaWMEHOBAHUSM PHMCKHUX
BOJOIPOBOJIOB.

36. Kakoe oOmiee KOJIMYECTBO BOAbI JaBaju JApeBHeMy Pumy Bce OAMHHAILATH
BOZIOIIPOBOJIOB.

37. CKOIbKO BOJIbI IPUXOJUIIOCH HA OJTHOT'O JKUTENS ApeBHero Puma B mepuos pacisera.

38*. K ocoOeHHOCTSIM BojiocHA0)KeHUs JpeBHEro Puma oTHOCSTCS.

39%*. Kakux viepapxudyeckux ypoBHEW M Ha3HaueHUU Oblja BOJa, KOTOpas pacipeaessiach
MEXy OTpeOUTeIsIMU B IpeBHEM Pume.

40. Ilpu kakoM ypOBHE BOJbl B paCHpPEACIUTEILHOM COOPYKEHUE OCYIIECTBISIOCH
CHa0XeHUe BOJIOM YaCTHBIX JOMOB B JipeBHEM Pume.

41. Kto ObuT mEpBBIM KypaTopoM BOAOIMPOBOJOB B [[peBHeM Pume u co3man “BoasiHyIO
KOMaHy .



42*. V3 mroned KakKuX CIEHUAILHOCTEM B KOHIE | B. cocrtosia “BoasHas KoMaHOa B
[peBHeMm Pume.

43. AxBenyk — 3To0.

44%*  BpiOepuTe yTBEPKICHHS, HE COOTBETCTBYIOIIEE MPUHITUIIAM YCTPOUCTBA aKBeayKa.

45. B kakoMm Beke B JpeBHEM Pume MOSBISFOTCST OOIIECTBEHHBIC OaHU.

46. KonnuecTBo 0011ecTBEHHBIX 0aHb B ipeBHEM Pume B |V B. H. 3.

47*. BpiOepute yTBEP)KICHHS, HE NPABUIBHO XapaKTEPU3YIOIIHE YCTPOWCTBO OaHU B
npeBHeM Pume.

48. KTo 1 Korja nocTpous nepBbie TEpMbI B ipeBHEM Pume.

49. Camble Oonblre TepMbI B ApeBHEM Pume.

50%*. Uto xapakTepHO AJis1 BOJOOTBOASAIICH CUCTEMBI IpeBHETO Puma.

51. ®puxu B 1peBHEM Pume — 370.

52%*. [IpuuuHbI ynajika u JIerpajaliy pa3BuTus BogocHaOxeHus: B EBporie B cpeHue Beka.

53*. IlocpeACTBOM 4ero OCyIIECTBISUIOCH CHa0XkeHue BoJoi B ropogax EBpone B nepuon
PaHHETO CPEIHEBEKOBDSI.

94. Korna nosBuics MepBblid LIEHTPATM30BAaHHBINA caMOTE€UYHbII BogonpoBoj B [lapuxe B
CpeIHHE BEKa.

55. Yro crnocoOCTBOBAJIO Pa3BUTHIO CHUCTEM BOJOCHAOXKEHUSI U COOPYKEHHMIO KPYIHBIX
HAaCOCHBIX YCTaHOBOK B ropojax llentpanbHoii u 3anagnoit EBponst B XVI B.

56*. UYro ObUIO XapaKTepHO JUIsl CAHUTAPHOTO COCTOSIHUSL OOJBIIMHCTBA T'OPOJIOB
HenTtpansuoit u 3anagHoit EBponsl B nepuoy cpenneBekosbst (XII-XI11 Beka).

57. Kak OCyHIECTBIISUICS OTBOJI HEYUCTOT M3 JOMOB TOPOACKHX TpaXKJIaH B TMEPUOJ]
cpenneBekoBbs (XI1-XI11 Beka) B LlenTpanbHoit u 3anagHoii EBpore.

58%*. Kak ocyliecTBisICS OTBOJ HEUHUCTOT U3 CPETHEBEKOBBIX 3aMKOB B LleHTpanbHON U
3anagnou EBpore.

59. K kakuM BeKaM OTHOCHUTCS IOSIBJICHUE BOJOCTOUHBIX KaHAB B KPYMHBIX TOpoaax
EBpomnsr.

60. BriOepute npaBUIbHOE YTBEP)KIEHHUE, XapaKTEPU3YIOIIEe YCTPOMCTBO BOJIOCTOYHBIX
KaHaB B KPYIHBIX Topojiax EBpoIbl B cpe/iHUE BEKa.

61. B xakoit crtpane, B koHie 1500-ro roma Ospima coszmana Komuccuss 1o cTOKam
Mpu3BaHHAsg 00ECHEUYUTh BBINOIHEHUE JOMOBIIAJEIbIAMA OYMCTKA CTOUYHBIX KaHaB OKOJIO
CBOHMX JIOMOB.

62. CKOJBbKO BOABI MPUXOJUIIOCH Ha OJIHOTO NapukaHuHa B cepeanHe X VIII Beka.

63. Yro 6b110 coznano B [lapmxke B 1781 1. 1151 CTpOUTENBCTBA CUCTEMBI IEHTPAIM30BAHHOTO
BOJIOCHAOKCHUS.

64. B Kakux rojax HAyalUCh CTPOUTEIBCTBO M SKCIUTyaTalMsi MEPBOTO COBPEMEHHOI'O
BosIonpoBoia B [lapmxke.

65. C xakuM MMEHEM CBSI3aHO CTPOUTEIBCTBO IEPBOTO COBPEMEHHOTO BOJOIPOBOAA B
[Tapuxe.

66. Kakoit uCTOUHHMK BOJOCHAOKEHHUSI OKOHYATENHHO ObLT MPpUHAT B 60-¢ roasl XIX Beka
Ut cHaOkeHus [lapuka 9rcTol BOJION.

67. Ckonbko akBeIyKoB A1t obecriedenust [laprka ancToit Bo1oii ObUTO OCTPOEHO B MEPUO]T C
1863 mo 1925 rr.

68. CkoJIbKO BOJIBI TPUXOIUIIOCH HA OJTHOTO MaprkanuHa B 1910 r.

69*. Uro npecrapisiia codoit cucrema BogoorseneHus I laprka B meproxa ¢ XVI mo XIX Be.

70. B xakux rogax Hadajach MPOKJIaJKa COBPEMEHHOU MOA3eMHON ceTHu TpyOONpoOBOIOB
1St cTOYHOM Boabl B [Tapmke.

71. Yo Ob110 mocTpoeHo B [laprke miis 09MCTKHA CTOYHBIX BOg K 1910 1.



72%*, Kakue 3aJayu CTAaBWIKCh IPU CTPOUTENIHCTBE CUCTEM KaHAIU3allMd B TOpojaax
Espornsl B XIX B.

73. Kakas cTpaHa sIBIIsUIach MepeioBoi B 00JIaCTH CTPOUTENHCTBA KaHATM3AMOHHBIX CUCTEM B
XVIII-XIX Bekax.

74%*. Uto xapakTepHO 11 cucTeMbl kKaHanu3aiuu Jlonnona B Hauane X VIII Beka.

75. Kaxkoit cnoco0 ObUT MpeIoxKeH IS yaaleHUs HEUYUCTOT ¢ Tepputopuu JIoHIoHA B
XIX Beke.

76*. Kak nongonckasi Komwmccust mo Crokam B cepeaumHe XIX Beka peann3oBbIBasa
MPUHATYIO KOHLIETIIUIO YJAJI€HUsI HEYUCTOT C TEPPUTOPUH TOPOJIa.

77*. C KakuMHU TPYJHOCTSIMU CTONKHYJUCh JloHT0oHCKUME BiacTu B cepeaune XX Beka npu
MPOKJIAJKE TOPOJICKON KaHaJIU3alUu.

78. Ilo mpoekTy kakoro mHx«eHepa B nepuona ¢ 1858 mo 1864 r Oblna mocTpoeHa HOBas
KaHaJu3alMoHHas cuctema JIoHaoHa.

79. I'me u koraa ObLI MOCTPOEH MIEPBBIN BOAOMPOBO B Poccuu.

80. Korma ObuT MOCTPOCH MEPBBIF MOCKOBCKHI BOAOMPOBO/ B ApeBHEM Kpemuire.

81. YTo ABIAIOCH HCTOYHUKOM BOJIOCHAO0KEHUS JUI IEPBOI'O MOCKOBCKOI'O BOJIOTIPOBO/IA.

82. Kakoi pacxoj BOJbI TOAaBaJl HAIOPHBIA BOJAOIPOBO/I, COOPYKEHHBIM B Mockae B 1633
roay no ykasy uaps Muxauna ®enoposuya.

83. Uro ObLIO BHIOpAHO B KadeCTBE HCTOYHHUKA BOJOCHAOXKEHHS ISl BOAOIPOBOJA
MockBbl, KOTOpbIHM Npuka3aia noctpouts B1771 rona Exarepuna Il.

84. I'oapl cTpoUTENHCTBA BOAOIPOBOJIA, CTpoUBIIErocs no npukaszy Exatepuna Il.

85. Kakoe xonnuecTBO BOJBI CTAlO NPUXOJUTHCS HAa OJHOIO yesioBeka B MockBe mocie
BBOJIa B DKCIUTyaTallMu BOJOMPOBO/IA, IOCTPOEHHOTO 1o npukazy Exarepuna Il.

86*. Uto ObLIO XapaKTEPHO JJIsl IEPBOIM PEKOHCTPYKIIMU MOCKOBCKOTO BOJOTPOBO/IA.

87. UYro BmepBblE NOSBHIOCH B MOCKBE IIOCIE NEPBOM PEKOHCTPYKIMH MOCKOBCKOTO
BOJONIPOBO/A.

88. KTo pykoBOAMI BTOPOMl peKOHCTpYKIIMEN MOCKOBCKOTO BOJOIIPOBOAA.

89*. Uto ObLIO XapaKTEPHO Il BTOPOM PEKOHCTPYKIIMH MOCKOBCKOTO BOAOMPOBOA.

90. B cBsizu ¢ yeM BO3HHMKJIA HEOOXOJAMMOCTh MPOBEJCHUS TPETbed PEKOHCTPYKIUU
MoOCKOBCKOTO BOJIOTIPOBO/IA, MpoBOoAUMOii B 1886-1893 roxax.

91. KTo pykoBouia TpeTbel peKOHCTpyKIMEH MOCKOBCKOr0 BOJIOIPOBOAA.

92. Yto O6bLIO MOCTpOEHO B MOCKBE B MEPUOJ TPEThel PEKOHCTPYKIMH MOCKOBCKOTO
BOJIONIPOBO/A.

93. Yrto npemnoxun H.IL.3umuH, Korma mocie YBEIWYEHHUS IPOU3BOAUTEIBHOCTU
MockoBckoro Boaomposoja B 1901 r. mpous3onuio yxyAlleHne KauecTBa 101aBaéMON BOBI.

94. Kakue MeToAbl OYMCTKM BOJAbI ObUIM TNPUMEHEHbl Ha HOBOM MOCKOBCKOM
BOJIOIIPOBOJIE.

95. Kak B 1906 romy ynanoch yCKOpPUTb OYMCTKY BOABI Ha HOBOM MOCKOBCKOM
BOJIOIIPOBOJIE.

96*. Kak ObLJI0 OpraHM30BaHO yJajeHHE HEYUCTOT BO ABOpax M Ha ynuuax MOCKBBHI B
XVII-XVIII Bekax.

97. Hauano orBoAy CTOYHBIX BOJ B MOCKBE OBLIO TOJIO)KEHO HHXKEHEPOM TeHepal-
nopyuukoM @punpuxom bayspom B 1780 myrem.

98. Uto npeanpuaumaetcs B Mockse ¢ 1870 1. 11s1 yiydIleH!s: CAHUTAPHOTO COCTOSIHHSA TOPO/Ia.

99. Kakyto cucremy kaHanuzaluu MOCKBBI Ipeasioxkl B 1885 r. MOCKOBCKUI MHKEHED
J.B.Kacranbckuid.

100. Kyna ¢ 1898 r. riiaBHOM KaHAIU3alMOHHOW HACOCHOW CTaHUMEW MOCKBBI CTOYHBIE
BOJIbl HAYAJIM NIEPEKAYNUBATHCS ISl OUUCTKH.

101*. Kak Obu10 oprann3oBaHo BojgocHaOxeHue bpect-Jlutoscka B 90-e . XX Beka.



102. Kakoii cperauii pacxo/ BoapI Ha 4ernoBeka B bpect-JlutoBcke Obi1 B Hauase XX Beka.

103. I'te BomoBO3aM peKOMEHI0BAIOCH OpaTh BOAY Julsl cHaOkeHus: bpect-JInToBCK BOJ0OM B
Hayasie XX Beka.

104. Tlowemy mnpodeccuoHanmbHasi apTeib BOJOBO30B OoiKoTHpoBaja OpaTh BOAY U3
apTe3UaHCKOTO KOJIO/I11a, BBIKOMAaHHOTO B ropoAckoM caay B 1909 roxy.

105. Kaxkoit crmoco6 momauu Bonabl B ropon bpect-naa-byrom mnpemnoxun mpodeccop
Bapmasckon Ilonurexnuku nHxenep b. PeixiioBckuii.

106. I'me u korna B bpecre-Haa-byrom Obu1 mpoOypeH NepBbIid apTe3UAHCKUN KOJIOIEII.

107. CxonbKo apTe3MaHCKUX CKBaXWH ObLIO MpoOypeHo B bpecte-nan-byrom B mepuop ¢
1925-1934 rr.

108. Uto ObLIO MOCTPOEHO BIEPBBIE HA TEPPUTOPUU COBpeMeHHOU Pecnybnuku benapych
B 1934 r. B bpecte-Han-byrom Ha Boji03a6ope B ropojickom napke CBOOO/TBI.

109. Kakoil MeTon OYMCTKH BOJbI peajn30BbIBAJICS Ha BOA03a00pe B rOPOJICKOM MapKe
CBo6onpbl B bpecre-naa-byrowm.

110. Tlo kakoil cucTeme MOperycMaTpuBalIOCh YCTPOMCTBO KaHanmu3anuu B 1933 r. B
bpecre-Han-byrom.

111*. Kakue U3 npuBeICHHbBIX HUXKE ONpPEACIIEHUI HE OTHOCATCS K ONPEEICHHUIO «HACOCH.

112. Kakue BogonogbeMHbIE MEXAHU3MbI TPUMEHSIIUCH B ApeBHEM Erunte.

113. Kto uzo6pen Bo Il B. 10 H.3. IepBBIN BOASHOM HACOC JIJIsl TYHIEHUS TTOKAPOB.

114. Yo npencrapisieT co00i ApXHUMET0B BUHT.

115*. Kakue u3 NpHUBEACHHBIX HMKE€ KOHCTPYKIMH HE OTHOCATCS K KOHCTPYKLHUU
BOJIOYEPIAIBLHOTO (BOJOMOIBEMHOI0) KOJeca.

116*. 3 npeasio>keHHbIX KOHCTPYKIIMH HACOCOB, BBIOEPUTE T€, KOTOPhIE HE OTHOCSTCS K
HacocaM-MalluHaMm.

117*. HanpasiieHus pa3BUTHsI HACOCHOTO 00OPY10BaHUS.

118. Yro sBMIIOCH IPUYMHAMH ITOABEMA B PA3BUTHH MOPITHEBBIX HacocoB B kKoHIle X VIII Beka.

119. Unesa ucnonp30BaHus 4ero JUisl MOJAYM KHUJIKOCTEW BO3HUKJIA B XV BEKe eme y
Jleonapno na Bunum.

120. C xakoro BpeMeHH IeHTPOOEKHbIE HACOCHI MONYYHIIN HIMPOKOE IPUMEHEHHUE.

121*. Kakuie MeTO/IbI OYMCTKH MTUTHEBOM BObI puMeHsUTHCh B J{peBHeM Erumre B 2000 1. 10 H.5.

122. Kakoii cnioco6 nosny4uenus npecHoil Bojibl npuMensiics B Beneunu c |11 noXVI B H.3.

123*. OtkpeiTHsi, KoTOphle mpou3ounuin B XVII Beke, chirpaBiie BaXHYH pPOJb B
JaIbHEHIIEM Pa3BUTUHU BOAOIIOATOTOBKH.

124. Kto B 1870-X nmpoaeMOHCTPUPOBAJI, YTO MUKPOOPIaHU3MBI, CYILIECTBYIOLIUE B BOJE,
MOTYT SIBJISITHCSI BO30YIUTEISIMU MHOTHX OOJIC3HEH.

125. Meron, mpu KOTOPOM MPOMCXOAUT YHUYTOKEHHE MAaTOr€HHbIX BHPYCOB M OakTepuii,
CYIIECTBYIOIIMX B BOJIE.

126. Ina yero mpeaHa3Hadajcsl ammapar, BIEpBbIE MOCTpoeHHBIM B 1858 r. ¢dupmoro
Cumenca u ['anbcke.

127. Kakoii crioco6 ne3mHpekuu BoAbl mosiBuiics Ha pyoexe XIX-XX BekoB, sBIsIICA
0oJiee IIPOCTHIM U JICIIEBBIM.

128. MeToa OYMCTKM CTOYHBIX BOJ| M3BECTHBIM C JPEBHUX BPEMEH M IMOJIYYUBIIUN
HIMpOKOe MpuMeHeHue ¢ cepeaunbl XI1X B.

129. K kakoMmy nepuoay OTHOCHUTCA pa3padOTKa HCKYCCTBEHHBIX METOJIOB OYHMCTKHU
CTOYHBIX BOJ.

130*. BoiGepute coopyKeHHsI, B KOTOPBIX PEaIU3yI0TCS UCKYCCTBEHHBIE METOIbI OUUCTKU
CTOYHBIX BOJ.



[IpoToxon

COTJIaCOBaHUS YYEOHOM MpOrpaMmbl YUPEKICHHs BBICIIETO 00pa3oBaHus
o yuebHou aucruruinHe «Vctopus passutus cucrem BuB»
C IPYTMMH AUCUUIIIIMHAMHA

Ha3Banue yueOHOM Ha3zBanue [Ipenyioxenus Pewmenue, npunsitoe
JTACHUILINHEL, Kadeapbl 00 U3MEHEHUSX B Kadeapoi,
C KOTOpOH COJepKaHUH yIeOHOU pa3paboTaBiieit
TpedyeTcs nporpammel YBO 1o Y4EOHYIO TIpOrpaMmMy
COTJIaCOBaHHE y4eOHON TUCIUTIIINHE (c ykazaHueM JaThl U
HOMepa NPOTOKOJIA)
1. TexHonorus BBuOBP HET CormacoBaTth
OYHCTKH CTOYHBIX BOJI npotokoa Ne
OT T.
2. Bogonmoaroroska BBuOBP HET CoracoBath

poToKoJ No
oT T.
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