OI'/TABJIEHHUE

BBEJIEHUE. ... e 3
1 OCOBEHHOCTH ' JIPOT PA®MYECKOM CETU PEK XAKACHH. ............. 4
1.1 EHMCEH-TTIABHAS PEKA XAKACHI . ...t nutteeeeennntteeeenteeeeannteeeeanineeeeeenans 5
1.2 Kpartkas XxapakTepUCTHKA MPUTOKOB P. EHUCEM. ........oooiiiiiiiiiiiiii i, 5

2 JIABOPATOPHBIN ITPAKTUKYM ITO NCJIENJOBAHUIO OCHOBHbIX
XAPAKTEPUCTUK KAYECTBA BO/IbI PEKU YU

U PYYBS BOJIBIIOM KAPAK. .......oiiiiiiiiiiiiiiiiiie e, 7
2.1 OnpeneneHne CKOPOCTH TCUCHUS U TTOJTHOBOJHOCTH BOJIHBIX OOBEKTOB......... 7
2.2 smepeHue TeMnepaTypbl U KUCIOTHOCTUA BOJTHOM CPEIBL. . ...ouuueennnennnnnnne. 8
2.3 U3smepenune 00111ei dKECTKOCTH BOTHBIX TIPOO. .. .vvuveenteeiienieenieeneannannn. 10
2.4 OpraHoJIeNTUYECKUE XAPAKTEPUCTUKHI BOIBL. ... nueeeenneeeenneeennneeennnenieeenns 11

3 PASHOOEPA3UE BOJIHOM ®AYHEI

NCCIIEAYEMBIX BOJHBIX OBBEKTOB. ..., 14
SBAKITIOUEHUE . . . ..o e 16
CIIMCOK UCIIOJIbB3BOBAHHBIX UCTOYHHUKOB..........c.coiiiiiiiiiin 18

TITPMJIOKEHIE. ... e, 19



BBEJIEHHUE

Bopa - nenneimmii npupoanslii pecypc. OHa UTpaeT UCKIIOUYUTEIBHYIO POJIb B
npoiieccax 0oOMEHa BEIIECTB, COCTABISIONMIMX OCHOBY W3HH. OTpOMHOE 3HAUYEHUE
BOJJa MMEET B NPOMBIIIJIEHHOM U  CEJIbCKOXO3IMCTBEHHOM IPOU3BOJICTBE.
OO6mmen3BecTHa HEOOXOAUMOCTH €€ s OBITOBBIX MOTPEOHOCTEN U OT/bIXA YETOBEKA,
BCEX PACTEHUM U )KUBOTHBIX.

JUIsi MHOTHX JKHBBIX CYIIECTB OHa CIYXKUT cpeoi oOuranus. Poct roponos,
OypHOE pa3BUTHE TPOMBINLICHHOCTH, WHTEHCU(DHKAIUS CEIBCKOTO XO35HCTBA,
3HAYUTEIBHOE PACIIUPEHHUE IUIOIIAIEH OPOIIAEMBIX 3€MENIb, YIYUIIEHUE KYJIbTYpPHO-
OBITOBBIX YCJIOBHM M Psii APYyTrux (PakTopoB BCE OOJBIIE YCIOXKHIET MPOOIEMbI
obOecrieueHus BOJIOM M coxpaHeHus €€ kadecTBa. OCHOBHBIE HMCTOYHUKHU BOJIBI B
HACEJICHHBIX IyHKTaX SBJSIOTCS MOJ3EMHBIE BOJIbI, PEKU, 03Epa, BOJAOXPAHUIIUIIA,
PYy4bH.

[IepBocTeneHHOE 3HAaY€HHWE [JII BCErO JKMBOTO MMEET KadyeCTBEHHAs
xapakrtepuctuka Boabl [2]. KauecTBO BOABI — KOMIUIEKCHOE CBOWCTBO BO/IBI,
Xapakrepuszymouee €€ OPUrOJHOCTh Uil  XO3SMCTBEHHOTO W IHUILIEBOIO
UCIIOJIb30BaHus. be30macHOCTh Uil 4eJIOBEKa U IPYTHX KUBBIX OPIraHU3MOB, a TAKXKE
MHEPTHOCTh MO OTHOIIEHWIO K HAXOJSAUIMMCS B KOHTaKT€ C BOJOW MPUPOIHBIM
MUHEPAJIbHBIM U OPraHUYECKUM KOMIIOHEHTaM OKpy»katoien cpessl [1].

AxmyanoHocms - JJaHHbIE ~ NPUPOAHBIE  MOPUTOKHM  MPOTEKAIOT B
HEMOCPEICTBEHHON Onu30cTH OT I. CasHOropcka M OKa3bIBAIOT OOJIBILIOE 3HAYECHUE
HE TOJIbKO Ha MPUPOJHBIC XapaKTepucTuku EHuces B uepTe ropoga, HO U Ha
KaueCTBO KU3HU HACEJIEHUSI, CaJIOBBIX MAaCCUBOB, MPUTOPOIHON MPUPOTHO-OXPAHHOM
30HBI.

Ilens - W3ydeHHE BIMSHUS CKOPOCTH TEUEHMS BOJIBI HAa XapaKTEPUCTUKHU
MPUTOKOB peku EHucen

3aoauu uccredosanusi:

- JaTh KpaTKyI XapaKTEepUCTUKY ruaporpaduueckoit cetu p. Enuceit u eé
MIPUTOKOB HA TEPPUTOPUU XaKaCuU;

- OINpPEIETUTh XapaKTep CKOPOCTH M IMOJHOBOJHOCTH TEUYEHUSI HCCIIEyEMBIX
BOJHBIX OOBEKTOB U BIUSHUE UX HA KAYECTBEHHBIC XapAKTEPUCTUKH BOJIHI ;

-ONPEJEIUTh BIIUSIHUE CKOPOCTHM TEYEHHUS BOJBl HAa OPraHOJIENTHUYECKUE
XapaKTePUCTUKU BOJIHBIX OOBEKTOB, TEeMIEpaTypy, MYTHOCTb, KHUCJIOTHOCTb U
YKECTKOCTh X BOJIbL;

-0XapaKTepU30BaTh BOJIHBIA KUBOTHBIM MHUpP, KaK MHIUKATOP KAuY€CTBEHHOI'O
COCTOSIHUSI JTaHHBIX BOJOEMOB U €ro 3aBUCUMOCTH OT IOJHOBOJHOCTH M CKOPOCTH
TEUEHUsI BOJIBL;

Obvexmul ucciedosanuil - p. Y u pydeit bonwimoit Kapak, neBoctopoHHue
npuToku p. Enuceii B npenenax CasHOropcKoro ropoJCKOro okpyra Xaxkacuu

l'unomesa - Eciam kadecTBEHHBIE XapaKTEPUCTUKU BOJbI MPUTOKOB OyIyT
COOTBETCTBOBATh CTaHAApPTaM W MPUTOIAHBI [JIs *UBBIX OPraHW3MOB, TO WU IJIaBHas
peka OyJeT PKOJOTHYECKH Oe30ImacHa.



[Ipy BBIMOMHEHUH HUCCIAETOBAHUM HCMOJB30BATIUCh MemoObl - BU3yaJbHbIE
(MeTo/bl, OCHOBAaHHbIE HA MOJYYEHUU HUH(POpPMAIIMM HEBOOPYKEHHBIM TIJIa30M, C
UCIIOJb30BaHUEM MPUOOPOB), oOpraHojenTuyeckue (METOAbl, OCHOBaHHBIE Ha
WCIIOJIb30BaHUN COOCTBEHHBIX OPraHOB 4YBCTB), (doTorpadupoBanue, padota C
OTIPEICIUTEIIIMA BOJHBIX JKMBOTHBIX, MaTeMaTH4eCKue (NPH TOJACYETE CKOPOCTH
TEYEHUS BOJABI U TIOJIHOBOAHOCTH).

Obopyoosanue — yHUBEpCalIbHAsl UHJIMKATOpHAsi OyMmara, BOJIHBIN T€pMOMETD,
pyJeTKa, JIymna, cauok, IIHYp, MUKPOCKOII, MAYUK, (pUiIbTpoBajgbHas OyMara, MEpHBbIi
LWIMHJP, MBUTBHBIN PacTBOP, BECHl aHAIIUTUYECKUE, PA3HOBECHI.

Teoputnyeckas 4acTh, NOMCKM W METOJMKA HMCCIEIOBAHUN MPOBOJIMUIUCH C
¢deBpans no maid 2011 roxa, mosjeBble HAOMIOACHUS W HMCCIEAOBAaHUS B MEPHOJ C
ntoiist o asryct 2011 rona.

B nanHowm uccnegoBaHuu ObUIA UCTONIb30BaHbl HTEpHET- pecypchl, paboThI
aBTopoB bymaroBa A. A., ly6osuk H. E., bopuciok I'. A., AnekceeBa C. B.,
Mamncyposoii C. E.



1 OCOBEHHOCTH THJPOTPAGNYECKOMN CETH PEK XAKACHH
1.1 Enuceii- riiaBHas peka Xakacuu

I'maBuas peka Xakacuu - Enuceil. 910 MolHas U JpEBHSIS peKa, OHA CTapIie
coBpeMeHHbIX CasH. Ha MeCTHBIX HapeunsX Ha3BaHUE PEKH 3BydaJO IO-Pa3HOMY —
Ennesun, Enzs-am, Enace, Monacu. B mnepeBoge Ha pycckuii BCE Ha3BaHUS
nepeBogsATca Kak «bonpmas Boma». EHnMceem peka Havaia 3Batbecs ¢ 18 Beka, 1o
ATOrO €€ 0003HaYaIM Ha KapTe Kak «p. Enuce» [6]. EHucel He TONMbKO TIaBHAs peKa
Xakacuu, HO U camasi MHOTOBOJIHasi peka Poccuu u ojHA U3 JBEHAAIATH KPYMHBIX
pek mupa. Jlonuna Ennces paccekaer 3anannbiii CasiH O IPSMBIM YIJIOM — IO MEpE
TOTO Kak XpeOThl MOAHUMAINCh, OH, YXK€ TOIJla MHOTOBOJIHBIM, MPOMBIBAJl B HUX
pycllo, HE MEHsS CBOErOo HampaBieHHs. Tak, TOCTENEHHO, BO3HUK TIyOOKHIi
CassHCKMM KaHBOH, OJlHA U3 YKUBONMHCHEHIINX TOCTONpPUMEYaTeIbHOCTENH XaKacuwu.
Jonuna, otaensromas bareHEBCKUM KpsK OT  DBENIbIKCKOro Haropbsi, TaKke
OpPUEHTUPOBaHA MO OTHOUIEHHWIO K HUM IMOJ OpsIMbIM yriioM. Ta ke cuTyanus
IIOBTOPSIETCA M HIDKE [0 TEYCHMIO, YK€ 3a Ipenenamum Xakacuu, rae Enucen
npopesaer orporu Boctounoro CasiHa. Enucer Ha nmpoTskeHHH 295 KM SBIISIETCA
BOCTOYHOM TpaHuuend Xakacuu, OaccelH peku cocraBiger 68% TeppuTopuu
pecnyonuku [5].

EctectBennsbiii yuactok nonunbel Enuces (ot r. Abakan ao r. CasHOropcka)
MMEET paBHUHHBIN XapakTep, jajiee, 10 nrt MaiiHa, - TOpHBII kKaHbOHOOOpa3HbI. Ha
PAaBHUHHOM yYaCTKE TE€UEHHE PEKU CIIOKOMHOE, HpHUHA pycaa gocturaet 550-740 m.
rryouna — g0 2,5-3 M., ckopocTh TedyeHus 1,5-1,7 m/c. Ha paBHMHHOM ydacTke
BOAHBIA MOTOK EHuces pazOuBaercsi MHOXXeCTBOM OCTpoBOB. lllupuHa monuHbI
yBelIMuuBaeTcss 10 2-3 KM., MectaMu 10 6 KM., BBICOTa OOpPTOB JOJIMHBI I10
OTZENbHBIM BO3BBIIIEHHOCTSIM — 10 100-200 M. Brime r. CasHOropcka IIMpuHa
pycia He npebimaetr 370 M. Opyu MUPUHE TOJUHBL A0 1,5-2 KM., B pyciie uMeeTcs
OTJICTIbHBIE CKAIKMCTHIE OCTPOBA, BHICOTA OOPTOB MOJMHBI Bo3pacTaeT a0 400-600 M.

[4].

1.2KpaTkasi XapaKTepuCTHKA NPUTOKOB peku Enucei

B npenenax Xakacuu B peky Enuceit u B CasHo-1lymenckoe Bo1oXpaHUIUIIE
BragaoT peku AoOakaH, Kanrterup, Opacyr, Jlxoi, Yid, menkue pedykd (pydbH)
Kazanamka, Kapnosa, bonbmas Caitotka, M3ep6enb, bonbmoin n Mansiii Kapak.
Pexu bumxka, Kokca, Tecs, Epda, UepéMyxoBblid, Xapacyr.

Peka Abakan siBnsieTcss HanboJiee KpynHbIM MPUTOKOM EHMces BnagaroumuM B
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Hero cneBa. EcTh HECKOJIBKO BepCcuM, OTKyAa B3sJIOCh Ha3BaHue peku AOakaH. Ilo
OJIHOM M3 HUX «AOakaH» O3Ha4aeT «peka aOWHLEB» (aOWMHLBI — JpPEBHEE IUIEMS),
COIJIaCHO APYrod THIOTEe3e «aba» - 3HAUUT «MEJIBENIbY», a «XaH» (KKaHH»)- «KPOBBY.
[Tonyuaercst «AbGakan»- «MeaBexbs pekay». Tperuil BapuaHT TOJKOBAHUS —
«OHKBIH»- «BOJIHA», «BOJOBOPOT». Peka urpana orpoMHyI0 poJib B KU3HU JIPEBHUX
JIOJIEH, MOATOMY Ha3BaHUE €€ MOHOCHT JI0 HAac BCH CaKpAJIbHYHI THO3THKY,
BJIOKCHHYIO B HEro JaBHBIM-JAaBHO [6]. Bacceitn peku miomaapo 32000 km
MOJIHOCTBIO pacmoJiaraercsi B Ipenenax Xakach, OXBaTbiBasg OKoJo 52% eé
tepputopun. Mctokn AbGakaHa HaxomsTcs B XpeOTaxX 30HBI COWICHEHHS 3arajHOro
Casna u 'opHoro Anras, B 5 kM ot o3epa Tenenkoe. B BbICOKOrOpHOM 4acTu peka
Bonbmoit Abakan umeet mupuny 10 50-70 M, riryOuny 10 2,5 M, CKOPOCTh T€UEHUS
1,2-2,3 m/c. O6mas mpoTsbKeHHOCTh peku AOakaH cocTaBiseT 514 kM, TOpHBIN
xapakrep uMeeT Ha 295 kM. B ropHON 4acTH peKa NPUHUMAET KPYIHbIE IPUTOKU —
Kuzac, Ona, J[>xebam, Manbiii u bonbmoit ApOatel, Maryp. B paBHUHHOI uyacTu
peku (MPOTKEHHOCTh 219 kM) peka pa3duBaercs Ha psl PyKaBOB U MPOTOK, IIMPHUHA
KOTOpbIX focTuraer 1o 230 M nipu riayoune 1-2,6 M, ckopocTh Teuenus 110 1,3 m/c.

JleBbie mputoku pexku Aobakan (Tamtein, Tes, Ecb, Ackuz, baza, Kameiinira,
Vii6aT) umeroT OOJNbIIYI0 MPOTSKEHHOCTb, TOITOMY OOJee MOJHOBOJHBIC, YeM
npassie (Coc, Tabat, YT1b1, bes).

[Iputokamu pexku Enuceir B mpenenax CasHOTOpCKOro TOpPOJCKOTO OKpyra
TAaKXKe SBJIIOTCA peka YU, pyusu: bonpmon u Maneii Kapak, MalHCKuI Kirod,
N3zep6enn, Coitotka, Kapmosa, UepémyxoBbriit.[4]

Vit — T'opHo-Taéxnas peka B (CeBepO-BOCTOUYHOM YacCTH XaKacHUM, JICBBIM
nputok Exuces (MaliHckoe BOJIOXpaHWININE), MPOTEKaeT 1o Tepputopunt beiickoro
pabiona. Jlnuna — 27 kM. [Inomaas Bogocopoca — 2000 kM (cMm. nipui.l,7).

HcTok Ha BOCTOUHOM CKJIOHE Yiickoro nepesana (3anaanbiii CasiH), ycThe B 4 KM
10KHEe nocénka Maiina, BeicoTa nuctoka — 800 M, BeicoTa ycThst — 320 M,
MpUHUMAET 13 MPUTOKOB MEPBOTO MOPAAKA, U3 HUX S5 JNEBbIX U 8 mpaBbiX. [laneHue

peku 480 m. Cambie kpynHble puToku — bonbmion babuk, Cenenra, KoTyii.
[luTtanue cmenaHHOE, B OCHOBHOM 3a CYET aTMOC(EpHBIX OCAJAKOB M IMOA3EMHBIX
BOJI ¢ OOPTOB JOJIMHEI. J{0IMHA UCTIONB3YETCS B PEKPEAIMOHHBIX IIEIISIX.

bosbmoi Kapak oiMH U3 KpynHBIX py4YbEB — NPUTOKOB EHHMCES, MIMHA OKOJIO
6 KM. , ycThe — MailHCKO€ BOJIOXpaHWIHILE, MpoTekaeT B Jory bonbmoi Kapak mo
OeperaM KOTOpOTO pacrosaraercs cagoBoe oOrmiectBo «bonbimoit Kapak» kotopsie
BKJIIOYAIOT OKOJIO THICSIYM JAYHBIX JOMHUKOB (cM. mpuit.2,7) [7].



2 JABOPATOPHBIN NPAKTUKYM IO UCJEJOBAHUIO OCHOBHBIX
XAPAKTEPUCTHUK PEKU YU U PYUbS BOJIbIIION KAPAK

2.1 OnpenesieHne CKOPOCTH TeYCHUS
U MOJTHOBOIHOCTH BO/IbI

[Ipu wmccnenoBaHWM KadecTBa TEKYIIEH BOJBI B PEKaX W PydbS BaXKHBIMH
¢usznyeckumMu  QakTopaMu  SIBISIETCA:  CKOPOCTh  TE€UYEHHS, IOJIHOBOJIHOCTbD,
0COOEHHOCTH PEYHOro pycia U JHa Oepera.

CkopocTh TeyeHHs — OTO TMOKa3aTellb, KOTOPHIM BIHMSIET Ha COJEp:KaHhe
pPacTBOPEHHOTO KHCJIOPOJa, YIJIEKHCIOro ra3a M Ha Temmeparypy Bojsl. llpu
Oonpioi ckopoctu TedeHus:s Bojbl (100 cm/c) MHO OOBIYHO CIOKEHO KPYIHBIMU
BaJlyHAMHU M TaJbKOH. YMEHBIIICHUE CKOPOCTH TCYCHHS MPHBOJIUT K YMEHBIICHUIO
BEJIMYMHBI YACTHUI OT KaMHEW K rajibke, K necky. [Ipu MmunumansHo# ckopoctu (10
CM/C) Ha JHE OOHApYXMBAIOTCS YaCTHUIBl THHBI, WJIa. BBICTpO TeKyliue BOJbI
coziep>kaT OOJIbIIIE KUCIIOPOJa, YeM MEIUICHHO TeKyIas Wik crosdas. B pekax c
CHUJILHBIM T€UCHHUEM OOUTAIOT TpeOOBaTEIbHBIC K KUCIOPOAY OSCIIO3BOHOYHBIC.

XoJ1 paboThI:

1.KunyTh B BOAY NPUBSI3aHHBIN K JJIMHHOMY IIHYPY (3 M) JIEFKUN IJTABAFOIIMIA
npeaMer (Msd)

2.BKITtounTh CEKyHJOMEpP B MOMEHT KAacaHHs MSYOM BOJbI, OCTAaHOBUTH B
MOMEHT KOTJIa IITHYP HATSHETCS

CKopocCTh Te€UeHHs PeKU BbluucisieTcs o popmyne: V=S/T |, rae S-nyTsb; t-
BpeMsI IPOXOXKIEHUS TyTH; V-CKOPOCTb.

Toukn wm3MepeHHs] CKOpPOCTHM TeueHuss Ha pydbe bompmoit Kapak Obuin
BBIOpaHbl B KOJIOHKE JayHOro MaccuBa(l) m mpu BmageHuu B peky Enuceid(2).
PaccTrostHue Mex 1y ToukaMu COCTaBHIIO OKOJIO 4 kM. (Tabi. 2.1) (cM. mipui.3)

Ha peke Vit Takke Obuid BHIOpaHBI JBE TOYKH - B YCThe(2) M B pailoHE OBIBIICH
wiotunbl(1). (tabn. 2.1) mokazarens myted Obl1 oOmmii — 3 M. (tabdn. 2.1) (cm.
npui.3) [3].

Tabauna 2.1

IHoka3ares CKOPOCTH TeYEHUsI M3y4aeMbIX BOAHBIX 00bEKTOB (M/C)

Touku P.Vii b. Kapak
MCCJIC/I0BaHHUN HI0JIb aBrycT HI0JIb aBrycCT
1 0.97 0,43 1,6 1,2
2 0,05 0,03 1,6 0.95




[10THOBOJHOCTh PEKU — 3TO BaXKHBIA (PAKTOP, KOTOPBIA MMOKA3BIBAET, B

KAaKOU Mepe Ha JaHHYIO PEKY OKa3bIBAIOT BO3JECHCTBUS 3arpsA3HAIONIMX BeUleCTB. YeM
0oJIbIlIe TIOJIHOBOJIHOCTb, T€M OoJibllie pa30aBiieHUsI 3arps3HSIONIMX BEIIECTB, a,
CJIeI0BAaTEIbHO, MEHbIIIE UX OTPULIATEIHHOE BO3/ICHCTBHE.

Xona paboThI:

1.3meputh ¢ moMOIIbIO TPy3Uiia Ha IIHYpe ITyOuHy peku(m)

2.13meputh mupuHy BojoéMa(n)

3HaueHUEe TMOJIHOBOAHOCTU PEKU PACCUMTHIBAETCS MO (opmylie: p=mnva, rie
m-TayOuHa peku, n-e€ MIUPHHA, V-CKOPOCTh TEYCHHS, a-KOd(DPUIIMEHT, 3HAUCHHE
kotoporo 0,85.1TokazaTenn pacCUUTHIBATUCH TOJIBKO ISl YCThs [3].

Pexa Vii: Uions — p=600*50*0,05*0,85=1275
Asryct — p=600*50*0,03*0,85=765
b. Kapak: Uronp — p=20*2,2*1,6*0,85=59,84
ABryct — p=17%2,2*1,2*0,85=38,1
Bvi600: mokazaTenu CKOPOCTH TEUECHHS U MOJHOBOJHOCTH B3aMMOCBSI3aHbI, Ha
MOJTHOBOJIHOCTh BOJIHOTO OOBEKTa BIMSIOT €ro TJyOuHa, IIMPUHA U CKOPOCTh
TeueHus Bojbl. YeM riayoske u mupe 0ObeKT, TeM MEHbIIIE CKOPOCTh TEUCHUS BOJIBI U
BBIIIIE TIOKa3aTeNib IOJIHOBOJHOCTU. Peka Vit Oosnee monHOBOAHA, yeM pydeit b.
Kapak, x0T CKOpOCTh T€UEHHS B HEM BBIIIIE.

2.2 U3mepeHune TeMnepaTypbl 1 KMCJIOTHOCTH BOJHOI cpeabl

Temneparypa urpaer BaxxHy pojib B OLIEHKE KauecTBa BOJbI (Tadu. 2.2).
Bonbioe komuyecTBO (PU3MUECKUX, OMOJOTMYECKUX, XUMUUYECKUX XaPaKTEPUCTUK
BOJIbI 3aBUCHUT OT €€ TeMneparypsl. Hanpumep:

-KOJIMYECTBO PACTBOPEHHOTO B BOJIE KUCIOPOJA;

-MPOAYKTUBHOCTH (POTOCHUHTE3a BOJHBIX PACTEHU;

-CKOpOCTh OOMEHA BEILIECTB Y BOJHBIX OOUTATENEH;

-4yBCTBUTEIBLHOCTh OPTaHU3MOB K OTPABJISIFOIIMM BeIleCTBaM, 0OJIE3HETBOPHBIM
MHUKPOOPTaHU3MaM.

C poctom TemnepaTypbl YBEITUUUBAECTCSI MHTEHCUBHOCTh (POTOCHMHTE3a BOJIHBIX
pacteHuil. Pactenus ObICTpee BBICHIXAIOT U OTMUPAIOT. TakuM 00pa3oM, MOBHITIICHUE
TEMITepaTyPhl BOJIBI SBISETCS KOCBEHHOW MMPUYHHON IBTPOPUKAIIHH.

CkopocTh OOMEHa BEIIECTB y OPraHU3MOB C IIOBBILIEHUEM TEMIIEPATyphI
BO3pACTaeT, MOATOMY >KU3HEHHBIE LUKIbI BOAHBIX OECIIO3BOHOYHBIX MPOXOAAT B
00J1€€ KOPOTKHE CPOKHU.

Kaxneii  u3 BOJHBIX  OOuWTareyNe  NPEANOYUTAET  ONpeeNEHHBIN
TeMIepaTypHblid pexuM. [1o3TomMy npu ero u3MEHEHUH MEHSETCS U BUJIOBOU COCTaB
BOJOEMA.

UyBCTBUTENBHOCTh >KUBOTHBIX OPraHM3MOB K HEOJArompusATHBIM (hakTopam
(smam, BO3OyaUTENSIM 3a00JIEBaHUI) TakXKe M3MEHSETCS B 3aBUCUMOCTH OT
TeMriepaTypbl. Tak, MpU TEMJIOBOM 3arps3HEHUU BOJOEMOB PBIOBI OKa3bIBAIOTCS
0ojiee ysS3BUMBI K OTPHIIATENILHBIM BO3JCUCTBUSIM, B TOM YHCIE U TIO MPUYUHE
YMEHBIIIEHUS COAEPKaHUSI PACTBOPEHHOIO Kuciaopoja [3].
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Xon paboThI:

1.OnycTuTh BOJHBIN TEPMOMETP B BOJly Ha IIIyOHHY Ha JIBE€ MUHYThI

2.He BbIHMMAst TEPMOMETPA U3 BOJIbI, ONIPENIETUTD €€ TEMIEPATYpPy

N3mepenus temmnepaTypbl BOAbl NMPOBOJWUIMCH HAa PACCTOSHUM 3-3,5 KM OT
MIEPBOr0 MECTA BBILIE MO TEUECHMUIO.

Tabmuma 2.2
IHoka3aTenn TemMnepaTypsl NpuTOKOB EHUCest
Touku uccneaoBaHu b.Kapak Vi
UI0JTh aBryCT UI0JTh aBTyCT
1 10 12 13 14
(rmyOuHa (rmybuna | (y O6epera) | (y OGepera)
12 cm) 12 cMm)
2 12 13 20 21-23
(rmyOuHa (rmyOuHa (y 6epera) | (y Oepera)
15 cm) 15 cMm)

Buisoo: nokazarenb TemmepaTrypbl 3aBHUCUT OT CKOPOCTH TE€UEHHUsSI BOJIbI B
BOJIOEME, OT KOJIMYECTBA B3BEUICHHBIX YaCTHI[ KOTOPHIC YJIABIMBAIOT TEILIOBOE
M3IydyeHue. B HWKHEM TE4YeHUH, rJe CKOPOCTh TEUEHMS CHUIKAETCA BOJAA JIydlle
MpOTpeBacTCss U MPOUCXOAUT IBTpodUKalMs BOJOEMOB (HAKOIUICHUE B BOJE
OMOreHHBIX AJIIEMEHTOB €CTECTBEHHOI'O WJIM AHTPOIOT€HHOTO MPOUCXOKACHHUS).

KucnotHocth BOJHOM cpesibl — omnpeenseTcs: BOJOpoAHbIM nokaszareneM (pH)
T.€. KOHIICHTPAIIMEN BOJIOPOJHBIX MOHOB. Ecii KOHIIEHTpausi HOHOB Bojopoaa H u
rugpokcua noHoB OH B Bojae onuHakoBa, €€ pH=7, m BoaHas cpeja cUUTAETCs
HedTpasbHou. Ecnu nonoB H Gombine, yem ruapokcuaoB uoHoB, To pH<7; Boma
MMEET KUCIOTHYIO peakiuto. Ecin e KOHIEHTpauusi TUAPOKCHI-HOHOB MPEBBIIAET
KOHIICHTPAI[MI0O MOHOB BoJoposa, To pH>7; Takas Boma oOjiajaeT OCHOBHOM, WU
METOYHOM peaKuuei.

Hanbonee nuskue 3nauenuss pH uMeroT O0J0THBIE BOJIbI, II€ MPUCYTCTBYIOT
TYMUHOBBIE KHUCJIOThI. HaumOosiee BbicOkue 3HadyeHus pH y moA3eMHBIX BOJ,
HACBIIIEHHBIX YTIIEKUCIIBIM ra30M.

KucnoTHble 10% 1 MOTYT 3aKUCHISITh MPUPOIHBIE BOBI.

3nauenue pH sBnsiercs BakHBIM (DaKTOPOM, BIUSIOIIMM Ha U3Hb BOIHBIX
obOutaresneil. BoJbIIMHCTBO MX OYE€Hb YYyBCTBUTEIHHO K M3MEHEHMIO 3HaueHus pH,
OCOOCHHO YYBCTBUTEJIbHBI JIMUMHOYHBIE (OPMBI KU3HU. Eciam Bojga MMeeT KHCIyio
pEeaKIuio, TO ISl JKMBBIX OPraHU3MOB BO3PACTAET OMACHOCTH TSXKEIbIX METAIIIOB
(cm. ipun.4) [3].

Xox paboThI:

1.0t06path mpody BOAbI ¢ ydacTKa BoIOEMA

2.ompenenuTh 3HayeHMe pH ¢ MOMOLIBIO yHUBEPCAIBHOW WHAMKATOPHOMN
Oymaru v 3aBUCUMOCTb pH OT TemriepaTypbl U CKOPOCTU T€UEHUSI BOJIBL.
bonbmoit Kapak: pH=6-7, Yii: pH=5-6



Bwisoo: nokazarenu pH daxropa B b. Kapake Onvke k HelTpalibHOM, Ha p. Y
B HIDKHEM TCUYCHHMHM KHUCIOTHOCTH BOJBI TOBBINIACTCS M3-3a CHWKCHHUS CKOPOCTH
TEUYCHUS BOJBI, KOTMYECTBA KUCIOPO/1a U TTOBBIMICHUS SBTPOPUKAIIHH.

2.3 U3mepenne o0u1ei xKeCTKOCTH BOJHBIX P00

JKecTkocTh BOABI — COAEpKAHWE B HEW PACTBOPEHHBIX COJIEM IIEIIOYHO-
3€MEJIbHBIX METAJUIOB-KAIBIMA HU MarHus. M3mepsercs CyMMOM MUJIIMIPaMM-
HKBUBAJICHTOB HOHOB KAJIBIIUS U MaTHUS COACPKAIINXCS B JINTPE BOJBI (MT-9KB/J).
To mnm uHOE copep)KaHWE MOHOB KAJIBIUSA M MAarHHWs B BOJE BBI3BIBACTCS PAIOM
€CTECTBEHHBIX NPUYUH — ONPEACIEHHBIM COCTABOM OMBIBAEMBIX T'OPHBIX IOPOJ Ha
CTENEHb >KECTKOCTH BIIMSIOT M aHTPONOreHHbIe (akTopbl. Tak, Hampumep, XJIOPH]
KaJIbLIUS YaCTO MCIHOJIb3YETCS B IPUTOTOBJICHUH COCTaBa MPOTUB 00JIEAEHEHUS JOPOT
3UMOM. BecHOM TanblMM BOJAMHU CMBIBAIOTCS B PEKU JIOPOXKHBIE CMECH, WU
KOJIMYECTBO XJIOPUJA KAJIBIUSA B HUX BO3PACTAET.

Paznuyaror BpeMEHHYH0 M TIOCTOSIHHYKO JKECTKOCTh BOAbL. BpeMeHHas
KECTKOCTh BOJIbI OOYCJIOBJIEHA HAJIMYUEM THAPOKAPOOHATOB M YCTpPaHSETCS
KUITTYCHUEM.

[TocTosiHHAas KEeCTKOCTh OOYCIIOBJIEHAa NPUCYTCTBHEM B BOJI€ XJIOPUA-UOHOB U
cyiabdpaT-uoHoB. OHA HE YyCTpaHSETCS KUISYEHHEM, T.K. CyJIb(GaTbl U XJIOPUIBI
YCTOMYMBBI K HATPEBAHUIO.

JKectkasg Boma memaeTr MbUly IPOSBIATH CBOM MOMIOIIME cBoWcTBa. lIpm
CMEIIIMBAaHUU MbLJIa C MSTKOW BOJOW OHO JIETKO B HEW pacTBOPSIETCS ¢ 00pa3oBaHUEM
MYTHOTO PacTBOpa CO CJIOEM IMEHbl HAa MOBEPXHOCTH. Ecnu e Mbuio J100aBUTH K
KECTKOW BOJI€, MOHBI KaJbLHs MU MAarHvs XUMUYECKH B3aMMOJEUCTBYIOT C MBLIOM.
OOpa3ys npu 3TOM HE pacTBOPUMBIE COEIUHEHUS, KOTOPbIE BUJHBI B BUJE XJIONHEB
WIM KJIEeWKoro Hanéra (MX MOXKHO YBUJIETh B BaHHAaX M pakoBUHAX). Moromiue
CBOMCTBA y TaKOTO OCAXAEHHOTO MblJIa OTCYTCTBYeT (Tab6m.2.3) [3].

Xon paboThI:

1.Hanute npoOy BonbI(10 mut) B KOTOY.

2.J106aBUTH MO KarisiM SKCIIEPUMEHTAIbHBIN MBUIBHBIH PacTBOP C MOMOIIIBIO
MUTETKH. BCTpsaxHyTh K010y, MPOMOIIKATh JOOABISATh MBUIBHBIN PacTBOp, MOKa HE
oOpa3yeTcsi yCTOWYMBas MeHa BBICOTOM 1 cMm.

3.IIpoBecTu /Il CpaBHEHUS SKCIEPUMEHTHI C BOJONPOBOJHOM U POAHUKOBOU
BOJIOM.

Ta6muma 2.3
CBolicTBa )KECTKOCTH BOJIBI
[Tosmox’uUTENBHBIE CBOWCTBA OTtpuniarenbHble CBOWCTBA
[TocraBnsieT Kaibluii B OpTaHU3MBbI Bonbioit pacxo Mbuta, oOpazoBaHue
ocaJiKa
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Bkyc myume OOpa3oBaHue HAKUIIU B
TpyOOMnpoBOJaxX, YaHUKAX

[IpennmoururenbHa Uisl BApKYU UBA XyKe pa3BapuBarOTCs MPOAYKTHI

Tabmura 2.3
IMoxka3aTeu KeCTKOCTH BO/bI

KoanuecTBO Kamnejib MBUILHOTO
pacTtBopa A0 MOSIBJICHUS IEHHOM IIANKH
[Tpo6s1 BoIBI BBICOTOI 1 cM
HIOJTb aBryCT
b. Kapak (Hauano g1a4HOro MaccuBa) 16 16
b. Kapak (ycTbe) 14 14
Vit (ycThe) 11 12
Vit (BepX 1o TCUCHHUIO) 13 14
Ponauk 25 23
BoponpoBoaHas Boja 18

Bwv1600: kecTKOCTh BOABI B O0OMX BOJIOEMax M B BOJOMNPOBOJHON BOJAE HEIb3s
paccMaTpuBaTh Kak MOBBIIIEHHYIO, OOJbIIEH >KECTKOCThIO 00JIAal0T IMOJ3EMHBIE
BOJIbI, KOTOpbIE OBIOT W3 MOJI 3€MJIM, B KOTOPBIX COJEp:KaHUE colie Oosbiie. B
BEpXHEM TEUYEHUHU, TIJ€ CKOPOCTh TEUEHMS BBIIE, >KECTKOCTh BOJBI TaKXKe
MTOBBIIIACTCS.

2.4 OprasnojienTu4ecKre XapaKTepUCTHUKH BOAbI

3amax BOIBI ONMPEICISIOTCS MPU KOMHATHOW TeMIepaType W IIPU HarpeBaHUM
no 50-60 C, xapaktepu3ys KadeCTBEHHO (3amax apoOMaTH4YeCKUW, THUJIOCTHBIN,
OOJIOTHBIH, 3eMIIUCTHIN, PHIOHBIN) U KOJMYeCTBeHHO (Tabm. 2.4) [3].

Tabnuua 2.4
IIpu3Haku 3anaxa

EctectBeHHOr0O IPOUCXOKIACHUA

HCKYCCTBCHHOFO MMPOUCXOKIACHHUA

Pa3BuTHe 1 oTMHpaHKE BOJHBIX
pacTeHul, Bojopociel (3amnax repasu,
PBIOHBIH, OTYpeYHbIN U T.1.)

3arpsi3HEHHE BOJIBI TIPOMBIIIICHHBIMHU
(b eKaTbHO-X03SICTBEHHBIMU CTOYHBIMHU
BOJIaMHU (3amax THUJIOCTHBIH,
apOMaTHYCCKHIA)

Tabmnura 2.4

IMoxka3zaresn 3anmaxa Boabl NpuTOKOB EHuCes
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Toukn Oan CTETICHb Xapakrep 3amnaxa
HUCClIeI0BaHUMN
b. Kapak (ycTbe) 3 | 3aMeTHBII 3amnax JIerko 3aMeyvaeTcs,
3aCTaBIISIET BO3ACPKATHCS OT
UThS
b. Kapak (Hauano 2 | crnalwrit 3amax 0OHapyKHBAETCS
JTAYHOT'0 MACcCHBA)
Vit (ycrbe) 4 | OueHb cWIBHBIM | 3amax pe3KO BBIPAKEHHBIN,
THWJIOCTHBIN, BOJIa HE IPUTOAHA
JUTSI TUTHCSI
Vit (BbiLLIE IO 3 | 3aMeTHBIH 3anax JIETKO 3aMevaercs,
TEUYEHUIO) 3aCTaBIISIET BO3ACPKATHCSA OT
UThS

Bvigoo: B HIKHEM TedueHHH OOOMX BOJOEMOB 3amax 3aMeTeH, TaK Kak
IPOLECCHl IBTPOMUKAIMM U THUEHUS YBEIMUMBAIOTCA H3-3a CHIDKEHUS CKOPOCTH
TE€UYEHHUSI BOJBL.

IBeT mpupoaHOl BOJBI OOYCIIOBJIEH HAJIMYMEM B HEW T'YMHHOBBIX KHUCJOT,
3arpsI3HEHUN  NPOMBILUIEHHBIX NPEANPUATUN, COCIUHEHUM JKeie3a, LBETYIIUX
BoZopociield. JlJis omucaHus LBETa BOJbI HCIOIB3YIOT OOBIYHBIE €r0 Ha3BaHUSA:
KEJTBIN, CBETI0-)KENThIH, 3eJIeHOBAThIN, OypbIi U T.1. (Tabm. 2.4) [3].

Tabmura 2.4

IToxka3aTenu B€Ta NIPUTOKOB Enucesn

Touku ucciaenoBaHUM IBeT
b. Kapak (ycTbe) JKEJITOBAThIN
b. Kapak (Hayasio 1ayHoro MaccuBa) 3€JICHOBATHIN
Vii (ycThe) YKEJITOBATHIM
Vit (BbIIIE IO TEUCHHUIO) 3€JICHOBATHIN

Bbi600: B HM)KHEM TEUYECHUH H3-3a CHHKCHHUS CKOPOCTH TCUCHHUA BOABLI UAYT
AKTUBHBIC IIPOOCCChl HAKOIUICHHMA TYMHHOBLIX KHCIIOT H 6I/IOOpFaHI/IKI/I, 4qTo
BBI3bIBACT ITOKCIITCHUC BOAbI U PA3MHOKCHUC 30JIO0TUCTHIX BO,Z[OpOCJIGﬁ.

CYMMapHOC KOJIMYECTBO B3BCIICHHBIX 4YaCTHUIl B BOJIC BIMACT Ha €€
IMpO3paYHOCTh. ODTO KavyecTBO BOJAbI MOKHO OIIPCACIINTL C ITOMOIINBIO CTCKIIIHHOI'O
MCPHOI'O MUJIMHAPA U I'a3CTHOI'O TCKCTA. BricoTa BOJISAHOTIO crojiba B CaAHTUMCTpaAXx,
CKBO3b KOTOpBIﬁ TCKCT MOXHO IIpOYMTaTb, MOXHO CYUHHTATb 3HAYCHUCM

MIPO3PAaYHOCTH BOABL. TaK, MPO3PavYHOCTh MUTHEBOM BOJIBI JOJKHA OBITh HE MCHBIIIC
30 cm. (tabn. 2.4) [3].

Tabmura 2.4
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IHoka3aresn npo3payHocTu npuToKoB Enuces (cM.)

Touku uccae0BaHum IIpo3pauHocTh
Vi (Bepx 110 TEUEHUIO) 15
Vit (ycThe) 13
b. Kapak (ycTbe) 14
b. Kapak (Haygano 1ayHoro MaccuBa) 16
Ponauk 21
IInteeBas Bosa 27-30

Bwvisoo: B Hauane naunoro maccua b. Kapaka, B pogHuke U B BOJOIPOBOIHOM
CHUCTEME BOJa OTIMYalach OOJIbIICH MPO3PAYHOCTHIO, YEM B YCThAX H3y4aeMBbIX
BOJHBIX OOBEKTOB, TaK Kak H3-3a OOJIBIIOM CKOPOCTHM TEUEHHS BOJBI BEIIECTBA
CMBIBAIOTCSl Jayibllie MO Te4eHUIo. Boja B poJHUKE OTUYMINAETCS €CTECTBEHHBIM
myTéM, a Ha BOJ103a00pax BOJIa OUUIIAETCS XUMUUECKUM ITYTEM.

MyTHOCTB BOJIbI — M€pa COJAEPKaHUS B HEM B3BEIICHHBIX YACTHUII, PA3JIMUYHBIX
M0 MPOUCXOXKACHUI0. DTO MOTYT OBITh YAaCTHIbI TJIWHBI, WJIa, MPOMBIILICHHBIX U
CEIBCKOXO03MCTBEHHBIX CTOKOB, IJIAHKTOHHBIE OpraHU3MBl. Bricokas
3aMyTHEHHOCTh MOXKET OBITh CJI€ICTBHEM MTOUYBEHHOU 3PO3UH, OOJIBIIIOT0 KOJIMYECTBA
HKCKPEMEHTOB KPYITHOM MOMYJISIIMU PBIO, HAIPUMED, KapIIOB.

B3BemenHble  4acTHIBI CIOCOOCTBYIOT HarpeBy BOJIbI, T.K. TOTJIOMIAIOT
TEIUIOBOE U3JIyYEHUE, 4YTO, B CBOI OYEPEAb, MPUBOJUT K MAJCHUIO YPOBHS
PAcTBOPEHHOIO B BOJIE KUCIOPO/Ia. Y MEHBIIEHUE KOJIMYECTBA PACTBOPEHHOTO B BOJE
KUCJIOpOJa TMPOUCXOJUT TaKKEe B CBSI3M CO CHUIXKEHHEM MPOIYKTUBHOCTH
(hoTOoCHHTE3a: B3BEILICHHBIC YACTUIIBl YACTUYHO SKPAHUPYIOT HEOOXOAUMYIO JIJISl HETO
00J1acTh CBETOBOTO crekTpa. TBEpable YacTHUIbl 3a0MBAOT KaOpbl PbIO, OCTABIISIIOT
MMMYHHBIE CBOMCTBa OPraHU3MOB, IMPUOCTAHABIMBAIOT UX POCT U pazButue. OT
OCKIAIOUIUXCS TBEPJBIX YACTHUI] B OCHOBHOM CTPaJalOT MPUJIOHHBIE OOMTATENH.
Taxkum o0Opa3oM, MOXKHO cJiejaTh BBIBOJI, YTO CTEINEHb MYTHOCTH BOJIbI BJIMSICT Ha
bnopy u dhayHy Bojgoéma He MEeHbIIE YeM apyrue ¢haktopsl (Tadi. 2.4) [3].

Xon paboThI:

1.B3Bemate nmpo3paunbliil GUILTP IS ONPEACIICHUS €TO MAacChl

2.0T1dunbTpoBaTh OJMH JUTP B3ATOM M3 BOJIOEMA BOJIBI

3.Bricymath HCIOTB30BaHHBIA QUITBTP

4.BBIYECTUTH PA3HUILY MAcChl PMIbTpPa A0 U mocie GpuibTpoBaHus. PasHura B
Macce U €CTh BeJTMYMHA MYTHOCTH(MT/JT)

M= m,—m,
M, — Bec cyxoro 6ymaxHoro puibtpa (650Mmr);
M, — Bec puiabTpa U B3BELICHHBIX
OTGUIBTPOBAHHBIX YACTHII.

Tabmura 2.4
Ioka3zaresn MyTHOCTH BOAbI NPUTOKOB EHuces (Mr/i)
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Touku ucciaenoBaHu Vit b.Kapak
WIOJIb aBryCT HIOJIb aBI'yCT
Vcerne 250 mr 270 mr 130mr 250 mr
Briiiie no TeueHuo 150 mr 150 mr 70 mr 90 mr

Bwvi600: Bpicokune mnoka3zaTread MyTHOCTH Kak CJIEJACTBUE WIIOHAKOIUICHHS W
3BTpOUKANKA HAOTIOJAIOTCS B HIDKHUX TEUYCHHAX OOOWX H3y4daeMbIX BOJOEMax,
BBIIIE TI0 TEYEHUIO CKOPOCTb BOJBI BBIIIE, OOJBIIMHCTBO B3BEIICHHBIX YAaCTHII
CMBIBAETCSl HUKE IO TeueHHIo. [loka3zarenb MyTHOCTH 3aBUCUT OT XapakTepa JHA U
pazHooOpa3usi KUBBIX OpraHU3MOB. boyiee BbICOKash MYTHOCTh XapakTepHa IS
HUKHErO TEUeHUsI peKku Y, rjae mpoiecchl 3BTpoduKaluu 00jiee MHTEHCUBHBI U
CKOPOCTb T€UEHUSI HUKE.
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3 PASHOOBPA3UE BOJHOMN ®AYHBI
NCCIEAYEMBbBIX BOJHbBIX OFBEKTOB

BugoBoil coctaB BOAOEMOB 3aBUCUT OT MHOTUX MPUPOJHBIX (PAKTOPOB,
KOTOPBIMU SBJISIFOTCS. BEJIMYMHA TPYHTOBBIX YaCTHUL, CKOPOCTb TEUEHHUS BOJBI,
TeMIlepaTypa BOJbI, KOJUYECTBO PACTBOPEHHOrO Kuciaopona u Ap. Ilpu Oonbpmioit
ckopoctu (100 cm/c) TedeHHs: BOABI THO OOBIYHO CJIOKEHO KPYHHBIMHM BalyHaMH,
py MUHUMAaIbHOU ckopocTH (10 cm/c) Ha 1HE OOHApyKUBAETCA YACTULBI MJI1a, TUHBI.
B pekax u pyubsix C CHJIbHBIM T€UEHHEM OOMTAIOT TpeOOBaTEIbHBIE K KHCIOPOIY
0€CII03BOHOYHBIE. OJTH KUBOTHBIE MMEIOT ONPEIEIEHHBIE YEPThl OpPraHU3AlMM,
MO3BOJISAIOIIME UM LIETUIATHCS 3a CyOCTpat, B IPOTUBHOM CIIy4au UX CMOET TEUEHHUEM.
Haubonee TunuyHbIMEH OOUTATENsIMU BOJOEMOB SIBJISIOTCS JIMYMHKH BECHSIHOK,
NOAEHOK U Py4eHHUKOB. OHH NMPEUMYILECTBEHHO BOJATCS MOJ KAMHSIMU WJIM OKOJIO
Hux [3].

Hccnenyst BU3yanbHO ¢ TOMOIIBIO BOJHOTO cayka cocTaB OeHToca pyubs b.
Kapak 6bu11 00Hapy>KeHbl MHOTOUMCIICHHBIE IMYMHKU MOAEHOK, KOTOPBIE, OOPsICh €
TEYEHUEM MLEIUBUINCh 32 KamMHU. Huke mo TedeHuto pyubs ObLIM OOHApyKEHBI
MHOTOYMCIICHHBIE IIyCTBIE YEXJIMKM PYYEHHUKOB. ITO CBHJETEIBCTBYET O HX
pa3BUTHH B pyube. OOMIME B3pOCHbIX (POpM Ha MPUOPEKHON PACTUTEIBHOCTH ITO
MOoATBEPAKAACT (CM. TIPHUIL.S).

PydeitHuku — 3170 OJIeKIIbIE MAJIOTIOIBUKHbBIE HACEKOMBIE, TTOX0KHE Ha MEIKUX
0abouek, OT KOTOPhIX OHU OTJIMYAIOTCS TEM, UYTO UX KPbLIbS MOKPBITHI BOJIOCKAMHU, a
He dewryiikamu. JIMUMHKKM pY4YyeHHUKOB pa3BUBAIOTCS B BOJAE M CTPOST cels
«TOMHMKU»- TPYOOUKH U3 PA3IMYHOIO MaTepualla, KOTOPbIE UCIIONb3YIOT JJIs 3alUThI
OT BparoB. /[BH)KEHHUs JINYMHOK JTOBOJIBHO MEJIEHHBIE, OHM IOJI3A0T 10 TPYHTY, a
MHOTJA U MO pacTeHusM. JIMYMHKU MMEIOT OOJIBIIYI0 TOJIOBY M KOPOTKOE TOHKOE
TeJo, OHa JimHAET. [locne BTOpOW JIMHBKU IOCTPOMKA «IOMHKOB» CTaHOBHUTHCS
peryiaspHoi. Kycouku wmarepuana g «JOMHKOB» CKpEIUIAETCS B MayTHHY.
[IuTaroTCcst AMYUHKY OPraHUYECKHUMH OCTaTKaMHU, HO M UX CaMUX C YJOBOJBbCTBHEM
€T MOJBOJHBIC XUIIIHUKY [&].

N3yuast BOOHBIX )KUBOTHBIX YCTh PEKH Yl ¢ MEJICHHBIM TE€UEHUEM, UITUCTHIM
OHOM ObUIM  OOHApyXE€Hbl MPEACTABUTEIM OECHO3BOHOYHBIX — MPYJOBUK
AWLIEBUAHBIA, Ybsl TMOMYJSIUS B HWKHEM TEUEHUM pEKu Oblla camoi
MHOTOYMCIICHHOM, BOJSIHBIE KIIOIBI — BOJOMEPKH, KJIOI — IVIAJBIII, )KYK — IUIAaBYHEI
OKaMJIEHHBIH, «IOMUKI» PyUYEHHUKOB, MAJIbKH PbIO — MPEACTaBUTEIN MTO3BOHOYHBIX
(cm. mpui.S).

[IpynoBuk sHIEBUAHBIN — OOBIYHBIM OOHWTATENh BOJOEMOB C MEICHHBIM
TEUEHHEM, NPYAOB U JyX. OTO JIETOYHbIE MOJUIIOCKM W JABIIIAT aTMOC(EpHBIM
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BO3AyxoM. UeMm BbIllle TeMmeparypa BOJbI, TEM 4Yallle OHHU IOJHUMAIOTCS IS
JbIXaHMS K IOBepXHOCTH [8]. [Ipn n3ydeHun nomyiasuuy JaHHOTO BUAA NIPY/IOBHUKA B
ycThe Y ObUIO MOJACUYUTAHO UX KOJIMYECTBO Ha | KB.M. B HEKOTOpBIX MecTax 3TO
KoJmuecTBo aoxoawio no 80. Ha xamHsx BIoib Oepera ObUIM 3aMEUEHBI KIIAJIKH
MIPYJOBUKOB — IMPO3payHbI€ CTYJEHUCTBIE «KOJIOACKW», U3 KOTOphIX depe3 20 nHei
BBUTYIUISIFOTCSI MAJICHBKUE YIIUTOYKH (B 3aBUCUMOCTH OT TEMIIEPATYPhI BOJIbI)

Bonomepka (mpynoBas  BOJOMEpKa MM TeppuUc) — TeJI0  MOYTH
MUIMHAPUYECKOE, TOJI0BA TPEYTrojbHas ¢ OOJIBIIMMU IJ1a3aMU U JUIMHHBIMUA YCUKAMH,
KPBUIbsl Pa3BUTHI, HO OHU MPEINOYUTAIOT OeraTh MO BOJE, /I HUX BOJA 9TO OIOpa.
WX HOXKHM TOKpBITHI HE CMAayMBA€MbIMU BOJIOM BOJIOCKAMH, YTO W MO3BOJSIET UM
OeraTh 1O MOBEPXHOCTH BOJIbI. Bomomepka — xuniauk. 3uMoit Ha cyiie, B mouse [8].

Kinon-rnaapiin — 0JlMH M3 caMbIX KPYMHBIX BOJSHBIX KIOMOB. bojee omaHOro
CaHTHUMETpA, IJIABACT CIMHOW BHU3, XUIIHUK KOTOPHIA HMEET SIJOBUTYIO CIIOHY U
MOXKET MPOKOJOTh KOXKY uesioBeKa. JIpluT atMOoChEpHBIM BO3AYXOM, MOXKET JIETKO
MepesneTarb U3 OJHOrO BOJOEMA B Apyrou. Jlis 4denoBeka HMMeEET JIBOMCTBEHHOE
3HAQY€HUE — OINAaceH B pPBHIOONMUTOMHMKAX, HO TMOJIE3€H I YeJIOBEKa, TaK Kak
YHUUYTOXXAET B OOJIBIIIOM KOJIMYECTBE JTUYMHOK KOMapOB.

Kyxk-nnaByHel] OKalMIIEHHBIH — oOWUTaTeah BOJOEMOB, XHUIIHUK, MUTACTCS
MEJIKOM pbIOOi, TrOJIOBACTUKAMH, JWYUHKAMH MEJIKOW pbIObl. XOpOIIo JeTaer,
n00by uyer u3 najeka. OmacHbli B PHIOOMUTOMHMKAX. J[BIIIUT aTMOC(EpHBIM
Bo3ayxoM. Kiaaka ObIBaeT J0 HECKOJNbKHMX coTeH swuil. CmroHa sgoBurta [8]. B
mpoiiecce HaOIIOIeHU OB OTJIOBJIEHBI B OCHOBHOM MY>KCKHE OCOOM pa3MepoM He
oomnee 1 cm. JlimHa B3poCabIX ocoOeit nocturaer 27-35 M.

IIpu paccMOTpEeHHH KaIljiy BOJBI PEKM Y B MUKPOCKON ObLJI OTMEYEH LUKIION
U3 OTPsiJia BECIIOHOTHE PAKHU.

BojiHble KUBOTHBIE MOTYT SBJISIThCA HMHAMKATOPaAMU CTENEHU 3arps3HCHUS
BOJIOEMA, ISl ATOTO UCIOJIb3yeTcs MeToiuka Maiiepa[2] (Tabm. 3.1).

Taoauna 3.1

AnanTupoBaHHbId HHAEKC Maiiepa

Opranusmsl cpesiHei
CTEIEHU

OoO0uTaTeau YUCThIX BOJI

YYBCTBUTCIIbBHOCTU K

OoOwuTarenu 3arps3HEHHBIX

3arpsi3HEHUIO BOJIBI BOJOEMOB

Humdsl BecHsIHOK Peunoi1 pak JInunHKHM KOMapOB-
Humdbr noaénox JInunHKHM cTpEKO3 3BOHIIOB
JIMYMHKY PyUYECHHUKOB JIMYMHKM KOMapOB- [TuaBku
JIMYMHKH BUCIIOKPBLIOK JOJITOHOXKEK BoasuHou ocnuk
boxorutasel MosroCcKu: KaTylkH, [IpynoBuk

KUBOPOJIKH, Maio1eTMHKOBBIE YEPBU

JIBY CTBOPYAThIE [Lnnockue uepBu

JINYWUHKN MOIIIKH
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YuuThiBass AaHHYI0 METOJAMKY W OOHApYy>KEHHBbIE BUJIbI OECIIO3BOHOYHBIX
JKUBOTHBIX, MOXXHO CJI€JIaTh BBIBOJl O CTENEHU 3arps3HEHHOCTH BOJBI PEKU YU H
pyubs b. Kapak. B mauane maunoro maccusa b. Kapaka Boga oTinnyaercs 4ucToTON
Y TIOBBIIICHHOW CKOPOCTBHIO TedeHUs (HUM( B MOJEHOK, JTUYMHKA PYUYEHHHUKOB), B
HIDKHEM TEUEHMHM pPeKHM YU OOuTaloT BHUAbI YYBCTBUTEIIBHBIC K OIpPEACIEHHOMN
CTEIEHHU 3arpsi3HeHUS (TIPYI0BUKH).

3AK/IIOYEHUE

Enuceit - kpynHeiimias TpaH3uTHas peka Xakacuu, 0acceiiH KOTOpOH 3aHUMAET
OoJbllle TIOJIOBUHBI TEPPUTOPUHU HAIIEH peclyONMKH, W Ha NPOTsDKeHHH 295 kM
ABJISIETCS. BOCTOYHOM rpaHune mexnay Xakacuen u Kpacnospckum kpaem. Ha Bcém
CBOEM MPOTSHKEHUHM IO TEPPUTOPUU PECIyOIIMKM OH BOMpaeT B ceOsl KpyIHbIE U
MEJIKHE MTPUTOKH, OT KOTOPBIX 3aBUCAT €r0 TUAPOrpapuuecKkue XapakKTeprucTUKH.

BriOpannbie aig uccienoBaHuii npuToku EHuces Obuid He ciydaHbl: Y —
KpynHeimas peka B npeaenax CasHOrOpcKOro ropojckoro okpyra, a mo oeperam
pyubs b. Kapak pacronoxeH kpynHeinmi caJoBblil MacCHB.

IIpoBen€éHHBIE UCCIENOBAaHUS  IIOKA3aJld, YTO CKOPOCTb TEYECHUA U
MOJIHOBOJHOCTh BOJIOEMOB B3aMMOCBsA3aHbl. Ha MOJTHOBOJHOCTH BOJHOrO OOBEKTA
BJIMSIOT €ro riiyOuHa, IIMpUHA W CKOPOCTh Te€YeHHs BoAbl. YeM riy0ke U mimpe
O0BEKT, TEM MEHbILIE CKOPOCTh T€UEHHUS BOJBI U BbIIIE MOKa3aTellb OJTHOBOJHOCTH.
Peka Vi 6onee monHoBomHA, yeM pydeit b. Kapak, XoTs ckopocTh TedeHHs] B HEM
Boiie. [lokasarens Temmeparypsl 3aBHUCHT OT CKOPOCTH T€YEHHS BOJbI B BOJOEME,
OT KOJINYECTBA B3BELICHHBIX YaCTHUILl KOTOPBIE YJIABJINBAIOT TEILUIOBOE U3IIyUYCHHE.

B HmxkHEM TeueHnH, T71€ CKOPOCTh BOJBI CHUXKAETCS OHA JIy4Ile MPOrpeBacTCs
Y IIPOUCXOJUT 3BTPOUKAIMS BOJOEMOB (HAKOIUIEHHE B BOJI€ OMOT€HHBIX 3JIEMEHTOB
€CTECTBEHHOT'0 MJIM aHTPONOreHHOro npoucxoxaenus). [lokazarenu pH ¢akropa B
b. Kapake Onuxe Kk HEUTpaibHOM, HA p. Y B HMKHEM T€UEHUM KHUCIOTHOCTH BOJIBI
MOBBIIAETCA M3-3a CHWIKEHHMS CKOPOCTHM BOJBI, KHCJIOpOAA U IOBBIIICHHUS
sBTpodukanuu. XKecTkocTb BOJbI B 00OMX BOAOEMax M B BOJONPOBOAHON BOJE
HENb3sl paccMaTpuBaTh KakK IMOBBILICHHYIO, OOJbIIEH JKECTKOCThIO OO0IaJaoT
MOJI3EMHBIE BOJIbl, KOTOpbIE OBIOT W3 - MOJ 3€MJIM, B KOTOPBIX COJEp)KaHUE COJIeH
OosblIE.

B HmwxHeM TeueHHH 0OOMX BOJOEMOB 3amax 3aMETEeH, TaK KaK IPOLECCHI
ABTPOGUKALIMM W THUEHMS YBEIMYMBAIOTCS M3-32 CHIDKEHHUS CKOPOCTH TEYEHHUS
BOAbl. B HWXXHEM Te4eHWH UAYT AKTUBHBIE MPOLECCHl HAKOIUICHHWS T'yMHUHOBBIX
KHCJIOT M OHOOPraHMKH, YTO BBI3bIBAET IOKEJITEHUE BOJbl M Pa3MHOKEHHUE
30JI0TUCTBIX Bojaopocie. B Hawane maunoro maccuBa b. Kapaka, B pogHuke u B
BOJONIPOBOJIHOM CHCTEME BOJIa OTIMYANIACh OOJbIIEH MPO3PAUYHOCTHIO, YEM B YCThSIX
M3y4YaeMbIX BOJIHBIX OOBEKTOB. Bo/ia B poiHUKE OYMILAETCS €CTECTBEHHBIM MyTEM, a
Ha BO03a00pax XUMUYECKUM ITyTEM.

N3BecTHO, 4YTO TOBBINICHHBIC II0KA3aTE€Id MYTHOCTH Kak CIIEICTBUE
WIOHAKOIUIEHUsT M HBTpOQUKALMM HAOMIOJAIOTCS B HWKHHMX TEYEHHUSIX OOOMX
U3y4aeMbIX BOJOEMOB. B BepXxHEM Te4eHMM CKOPOCTh BOJbI BbIIIE, OOJIBLIIMHCTBO
B3BCILLICHHBIX YACTHUIL[ CMBIBACTCS HUXKE IO TeUeHHUI0. [loka3aTenb MyTHOCTH 3aBUCUT
OT XapakTepa JHa M pa3HooOpa3us *KHUBBIX OpraHu3MoB. bojee BbICOKask MyTHOCTh
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XapaKkTepHa ISl HU)KHETO TEYEeHHsI peKH Y, re Mpouecchl 3BTpoduKaiuu Oonee
WHTEHCUBHBI U CKOPOCTb TEUEHUS HUXKE.

Oprannyecknii MUp: XapakTepU3ysl KadyeCTBEHHBIE XapaKTEPUCTUKH BOJBI U

OPraHWYECKOr0 MHUpPa MOXHO CUYHTATh HUX COCTOSHHUE YAOBJIETBOPUTEIBHBIM, YTO
MOXET CKa3bIBAThCSl HA COCTOSTHUE IJIaBHOW pEKU EHUCEN.
JlaHHbIE BOJOEMBI SIBJISAIOTCS YACThKO KPYINHEHWIIEH PEKPEAMOHHOW 30HBI B
OKpecTHOCTSAX ropoja CasHOropcka, MX SKOJOTMYECKOE COCTOSIHUE OINPEEIseT
3I0pOBbE U 0€30IIaCHOCTh HE TOJBKO HACEJEHUs, IPOKUBAIOLIETO BOJU3U UX, HO U
HaceJlleHus Bcero ropoga. Mx cocrosHHe 3TO M 310poBas IpUPOAHAs Cpena,
pa3HoOOpa3HbIii OpraHudeckuii mup. [TaBHas 3amada dYeIOBEKAa COXPAHUTh W
NPEYyMHOXXUTh TMPUPOJHBIE OorarctBa g OyayluX MOKOJEHUH, JaThb UM
BO3MOYKHOCTb HACJIaUTCS YHUKAJIbHON KPacoTON CUOMPCKOM MPUPOIBI.
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