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Yuebunk cofepHNT KPaTKHe CBelellHfl M0 MeTeopoJo-
riH, TeopHy (OPMHPOBAHHA THAPOJOTHUECKOro pexHMa
PeK, THAPOJAOTHYCCKHM pacueTam H METOLaM THAPOMEeTpH-
YeCcKHX uamepennil.

IOaa ayumero ycBOeHHS MAaTepHaja OTACAbIWE TeMbl
CONPOBOMAAKTCA 3HATATEABHWM YHCIOM NPHMEpPOB, HaH-
Gonee ynorpeluTeqbLHEX B NpakTHKe rUApPOAOrHYecKux pac-
qeTos W ruapomerpun. KoHTpoabHLle pompocs Aa0T BO3-
MOMHOCTL YYALLHMCA COCPENlOTOMHTL CBOC BHHMAHNE HA
FAAGHOM, OCHOBHOM cOJepianHn Kypca.

i

The textbook presents some information on meteoro- 4
l:}j%ly, the theory of hydrological river regime forming,
hydrological estimations, methods of hydrometcorological
measurements.

In order to help, the students to master the material,
some themes confain a considerable number of exercises
most frequently used in the Eﬁaciite of hydrological esti-
malions and hydrometry. ntrol questions make it
possible to concentrate attention on the main - subject-
malter of the course.
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NMPEOWCIIOBHE

Hacrosilasi KHMra aBsjdercs BTOPHIM H3ja-
HHeM y4eOHHKA <« HAPOJOrHA M THAPOMETPHAD,
BREITIYILIEHHOro H3faTeabcTBoM «Konoc» B 1968 .
IlepBoe H3naHue MoABEpPrJIOCH 3HAYHTEJILHOH me-
pepaboTke; JOMNOJMHEHO CBeNCHHSIMM O MeTojiax
H3MEpeHHsl HCMapeHHA B YCAOBHAX OpOLIaeMOro
jeMJeleqnd; Aana mnpocrteimiaa dopmynaa ero
pacuera. [loaHocTbio nepepaborana tema «JloxK-
IeBbie OCANKH» B COOTBETCTEHH ¢ npopaboTKaMi
I. A, Anekceera. OnpejiejleHHe PacuCTHRIX THI-
POJOTHYECKHX XapaKTepPHCTHK H3J0MKEeHO B CO-
orsercreuE ¢ CH 435-72. B paanene «I'mapome-
TPHS» HCKIIOUEHHLl VCTapeBilHe KOHCTPYKIHH BO-
JOMEepHBIX YCTPOHCTE H JdaHO onHcaHHE COBpe-
MeHHbIX, DoJiee cOBepIIeHHBIX TPHOOPOB.

YipaxHeHus, BHINOJNHAEMEIE BO BpeMs Jabo-
paToOpHO-NPAaKTHUECKHX 3aHATHH, H3MEHEHLI B CO-
OTBETCTBHH C H3MEHeHHAMH B H3JOMEHHH Teo-
peTHYECKHX BOMPOCOB.

Aptopir mpunocsaT rayboxkyio 6garoilapHocTb
a1-py TexH. Hayk A. M. UebGorapepy 3a 1eHHbIE
VKA34aHHS, C/leJlaHHBIe MM MNpH peleH3npoBaHuH
yueOHHKA.

Pasnen IV <«l'uppomerpusi» HanucaH JIOIL.
E. M. JlykouuHnuiM, Bce JabopaTopHO-NpakTHYE-
CKHe 3aHfiTHS cocTraBiaeHbl wHx. B. $1. Iluan-
nenko. Ocranapnsie pasjaelsl HanHcaHe  npod.
M. A. KysaukoM.



BBELEHHE

Poan moasl B Ku3HM uenoseka orpomua. Ho

pa3ayMHOE HCMOJAb30BAHHE ee BO3MOMHO TOALKO
MPH 3HAHUHW PerHMa BOJOCMOB H BOJOTOKOB H JIPYrHX BOIHLIX pecyp-
COR 3eMHOro 1iapa.

Hayka, usyuaouian (pH3HuecKHe sIBJCHHSA, IIPOHCXOAfllHe B BOMA-
HOM 000J0YKe 3eMHOro mapa-— s rugpocdepe, HasbiBacTCs OO ULEH
rugpoaoruei. Obuana ruApoJorns AEAHTCA HA I'HAPOJAOTHIO BOX
CYIUH H FHAPOJIOTHIO MOpeil H OKeaHoB.

[Mpenmerom storo yueGuuka siasercs ruapoaorus cviun. [uapo-
JIOTHSI CYIIH 3aHHMAETCH H3VYCHHEM BOJX Ha IOBEPXHOCTH CYIIH (pek,
opparos, 6aJ0K, 03€p H JPYrHX BOJOEMOB H MOTOKOB).

["naposiorna cyluH B CBOIO Ouepelb JIGJHTCH HAa THIPOJOrHIO pex,
osep, 60J0T M JEAHHKOB. | HApOJOTHA — KOMILIEKOHASI HayKa, TECHO
CBfi3aHHAs C MeTeopoJiorHell, KammartoJorueil, noysopejenuem, Gora-
HHKOM, reoJjioruefi, rHaporeoJorHeil H APyruMH HayKaMH.

Hast Toro ytoOGul N0JAYYHTL THAPOJOIHYECKYIO XapaKTCPHCTHKY TeX
HJAM WHBIX BOAHLIX 00BeKTOB, HEOOXOIHMO CHCTEMATHYECKH H3AMEPATh
rayGuHLl, CKOPOCTH, HAaupasJelHs TeuyeHHil, onpeaeadarth XHMHUYECKHH
coctaB BoAu M T. A. Ilpuknaanas vacth roApoJoruH, H3y4aloulas cro-
coOBl H TEXHHKY H3MEPEHHs 3/IMEHTOB BOJHBIX NMOTOKOB H BOJAOCMOB,
naswiBaercs rujapomerpueil. 'napomerpus passuBaercsi Ha Oa3ze
reojesuy, MATeMaTHKH, THIPABJHKH H IPYTrHX HayK.

dopMupOBaHie I'HAPOJOTHYECKOr0 pexHMa BOAHBIX OOBEKTOB Mpo-
HCXOAHT B MEepPBYIO Ouepelb 10J1 Bo3aeiicTBHeM Kaumara. Tak, aasa sa-
cymnueoi 3oHb [Oro-Bocroka CCCP xapakrtephnl HeDOJbIINHE PeKH,
MHONOBOIHEIE BECHOH H nepecuiXalourne aeroM. Pexu cesBepHbiX pauo-
HOB, rae 0OJblle 0CaJK0B, MHOrOBOJAHBEI B TeueHHe Bcero rojaa. Boob-
e Kax10i KANMATHUECKO 30He COOTBETCTBYET CBOII, cneumbuttem{m“:
THAPOJOrHYECKHIT PeKUM.

Hayka, zannmaouiasica HayuenneMm (DH3HYECKHX SBJACHHI N TpO-
neccos (Berpa, cuera, Jo¥Kaed, rpo3, mpaga, yparaHos H T. J.), NPOHC-
XOMAAUINX B aTMochepe, HA3LIBAGTCA METEOPOAOT HeE L,
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MeTeoponorus, ruiApONOTHT | FHAPOMETPHS TECHO CBA3AHBI C Ta-
KUMH CHEUHAJbHLIME HayKaMH, KaK CeJbCKOXO3fHCTBeHHAs MeJHOpa-
UHA H THAPOTEXHHUYECKHE COOPYIKEHHUS, ﬂlpﬂemnpuﬂaﬂ-ue H CTPOHTENbL-
CTBO THAPOTEXHHYSCKHX COOPYZKeHHIl (11JIOTHH, BoA03abOpPOB HPH OPO-
ICHHH, BONONPHOMHHKOB NPH OCYMICHHH H T. J1.) HEBO3MOKHO 0e3
SHaHHH THAPOJOTHYECKOrO peRHMa HCHOAb3YEMBIX BOJHBIX 00B-
CKTOR.

Has pyKOBOACTBA BCCMM Me1€0POJIOrHYCCKHMH, THAPOMETEoPOo.I0-
THUYECKHMH M  rHApoJiorHyeckuMu paboTaMH M HCCJACAOBAHUAMH B
1929 r, o6pasopan I'mapomereopogorunueckuit xomurer npu CHK
CCCP, npeobpasosannsiit 8 1936 r. 8 'nasnoe ynpasiaenue rujgpome-
TeopoJiornyeckoi cayxoe (I'YI'MC). 910 ynpasiaenne opranusyer H
HPOBOAHT HAGMIONCHUSE H HOCTEOBAHU, KOHTPOJHpYeT paGoThl BELOM-
CTBEHHLIX OpranH3alHd W OAHOBpeMelHo cobGHpaer B CBOHX (OHAAX
MaTepHaibl HaOJMIOJeHHH cO BCeH TEPPHTOPHH Hallel CTpPAaHEL.

Ilo Gorarcrey BouumiMu pecypcamu Comercknili Cowo3z sanumaer
ieppoe Mecro B Mupe. llporsxKennocrb BHYTPEHHHX BOIHBEIX NyTeH
CTPaHB!I cocTaBasier OKo0 420 ThiC. KM.

B 1715 r. B Ilerepbypre na p. Hese 6w ycranorsieH nepsulil Bo-
novepusiii nocr, B 1874 r. Hauanoch cucreMatHuecKoe onHcanue Cy-
JIOXOAHBIX BOAHBLIX nyTted PoccHn M naaHoMepHBIE THAPOMETPHYECKHE
padorer Ha Hux, K 1909 r. Opiau noayuyeHsl OGIUHPHBIC THAPOMETPHYE-
ckne Marepuaasl B Cpeanelt Asun, Awmypo-3eifickom paiioHe, 3a-
soaxbe, Ha Kaskase, B BapaOGuwnckoit 1 Mumumexoin crensix. OaHako
B 1opesoJiounonnoit Poccun BeaeacTeHe of6miell TexHHYECKOH oTcTa-
JIOCTH BOLHOE XO3AHCTBO pa3BHBAJOCL BechbMa c¢aabo. EctecrsemHo,
qTO H FHAPOJOrHYeCKHe HCCAENOBAHHA B TO BPEMH HC HAULTH MIHPO-
KOO pasBHTHSL.

[Tocne Beankoit OKTAGPLCKOI COUHAMHCTHYCCKON PEBOJIOUHH THI-
poJaOrus ¥ rHAPOMETpHA HauaJH Pa3sBHBATLCH OYeHb OLICTPBHIMH TEM-
naMmu. [Tox HemocpencrBennniM pyxkosoacreom B. M. Jlennna B 1920 r.
O6vl1 paspaboran naad snektpHukaumu Poccun (nmaan F'OJIPO).
OcyuiecTsjJeHHe 3T0ro rpaniHo3Horo IjaHa 1norpetosaso BHINOAHEHHS
KOMINIEKCA CJAOMHBIX HCCJAEI0BAHHH, B TOM YHC/Ae W H3VYEeHHA ecrect-
BEHHBIX BOJAHLIX PECYPCOB CTPAaHbL.

KpynubiM coGBLITHEM B H3yYeHHI BOJAHLIX PecypcoB OLiJIO cO3TaHHE
B 1919 r. Poccniickoro rujiposornueckoro uucruryra, Heine [ocyaap-
crBenibit opaena Tpyaosoro KpacHoro 3HaveHH THIAPOJOTHUECKH
uacTutyT (I'TH). I'maponorngeckuil HHCTHTYT ABAACTCH LEHTPAJbHBIM
HAVUHO-HCCJIE0BATENbCKHM  FHAPOJOrHYecKHM yupexnenunem Coser-
ckoro Coioza. On Bener KpymHble CTAUHOHapHBIE, SKCHEAHIHOHHLIE
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HCCJIeN0BaHusl H MeroXudeckHe paspaborTku. Mereoposorudyeckne u
THIPOJOTHYECKHE TPOrHO3Hl cocpemorodensl B  ['mapomeruenmpe
CCCP.

Bee matepHa/inl rHApOJOrHYecKHx HaGaiofeHuii nyOAHRKYIOTCA B
cepuH cnpaBounHKos «Pecypcn mosepxnoctusix sog CCCP», a mMereo-
podoruueckHe JjgaHHele— B cepud  «CnpaBOYHHKOB N0  KJAHMATY
CCCPo».

B coorBercreun ¢ pewenusimn XXIV cwesna n maiickoro (1966 r.)
ITnenyma LIK KIICC mo 1975 r. Gyner ocyumecTBJA€HO CTPOHTEJILCTBO
HOBBIX OPOCHTEJALHLIX CHCTEM Ha IVIOMIAAH 3 MJH. Ta H OCYIIHTENbL-
HEIX CHCTEM Ha IJOWAajAH 5 MJH. ra. B OnmxKaiimme roas niaomais
opomaemMelx 3emenb Oyaer posencna ao 20 man. ra. Passepuyro
CTPOHTENLCTBO KPYHHBIX MCJIHOPATHBHBIX CHCTEM B CTapbiX H HOBHIX
paitonax opowenns. B cBsasu ¢ stum pacmupserca o0beM HAPOIOrH-
YECKHX H THIAPOMETPHYECKHX HCC/ACJ0BAHHH H H3BICKaHHH, neobxojH-

MBIX NMPH NPOEKTHPOBAHHH, CTPOHTEJLCTRE H OCBOENHH THAPOCTAHIHII
H MEJHOPATHBHEIX CHCTEM.
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Pasgen |I. METEOPOJIOIUA

TEMA 1. ATMOC®EPA H EE CTPOEHHE

Armocdhepa—>310  BO3AymHAA o06oJOUKA
3eMHOrO Hiapa, BbLICOTA KOTOPOH TIpeBbIIIACT
1000 xMm.

Huxunit cioit arMocepn naswipaercs rponocdepoii. Bucora
eno 16—18 kM Ha sxsarope n 8—10 KM B noaspHuix muporax. B tpo-
nocepe cocpenoToueno oxoqao */; nceit Macenl atmocdepbl, MOITOMY
MJOTHOCTL BO3LyXa 3/ech HanGoabwasg. B cyxom Bozayxe collepmutcs
78% asora, 21% xucaopona, 0,9% aprona u 0,03% yraekncaoro rasa.
[ToMHMO TepeYHCIEHHEIX 3JEMCHTOB, B BO3AYXe HAXOAHTCH HHUTONKHOE
KOJHYECTBO IeJIHdA, BONOPO/1a, HeOHa ¥ APYrHX ra3oB. DTOT cJI0OH aTMO-
chepsl OTJHYAETCS OT BLIILEJEKAIMX BHICOKHM COJepiKaHHeM Boys-
noro napa. B rpomocdepe temnepaTypa BO3iyXa majaer B CpeileM
Ha 6° ¢ moALeMOM Ha Kam Bl KHJIOMETP.

Caoit armoceprl, pacnoyoXkeHHbi Bulle Tponocdepbl, Ha3bBaeTCs
Tponmonayso#i 3ro mepexoiHulii cjofi ¢ Temneparypoir 190—
220 K. Bpimre 3T0ro ¢/10s 10 BucOTH 50 KM mpOCTHpaeTcs ¢cTpaT o-
cpepa. B crparochepe mosnyx Gosee cyxoit; ob6aaka B Hell OTCYT-
cTByoT. B mmKHeM caoe crpatocepnl (mo BeICOTH 25 XM) Temie-
parypa ocraercd MPHOJH3UTENLHO IOCTOAHHOH M cocraBaser 190—
220 K. B Bepxneit wactH crparocdeps Temmepatypa BOspacTaer AQO
270 K.

Han crpaTtocthepoiiio Buicotsr 80 kM pacnosoxkena mesocdep a,
rie TeMiepaTtypa NOHHXKaeTcdl H Ha BepXHell rpaHHile ee JIOCTHraer
180 K.

Han mesocdepoit Haxomurcs mepexOAHLH cloH—Me30maysa,
BellUE Hero — TepMocdepa. B 3ToM cjgoe TeMneparypa BO3pacTaert
C BBICOTOH H JOCTHraer oueHb OGOAbIIHX 3HaueHuit (cseime 1000 K).

Enle Bbinie, Ha BeicoTe npubausurensio 1000 kM n Gosee, Haxo-
aurca aKaochepa, rAe NPOHCXOAHT IOCTCNMEHHBI TMepexox oT art-
MOC(epnl K MeKIVIaHETHOMY IpocTpaHcTBy. 31ech arMmocheprsie rassi
paccenBaloTC B MHPOBOE NPOCTPaHCTBO,

' «¢K» osnauaer, uto Temmeparypa Buipamena no Keassuma mkane. 3a Hyab
no 3TOH WKade NPpHHAT abcomoTHRIl HYABL, T. e. TeMmuepaTypa, nemamasn Ha 273,16°
HuAe TOUKH Tagmaa mabna. IMo K. m. Bce TemnepaTtypnl NOJOMHTCALHBL
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Han6osnee Baxnoil cocTaBHOI YacThio aTMochepbl ABASCTCS BOI-
HOH nap. Konuenrpauus BOASHOro napa koaeGJercs B HIHPOKHX Npe-
Jenax: or 3% y 3emuoll MOBEPXHOCTH B TPOMHKax Ko 2-10~°9% B As-
TapkrHie. OCHOBHAS Macca BOAAHOrO Ilapa COCPel0TO4EHA B TPOTO-
ctpepe. Cpeansia BAAKHOCTL 3TOT0 cjiost atMocdepsl Koaebaercsa B mpe-
Aenax 2—4 mr/kr. Hanuuwe 3HauyHTENLHBIX KOJHYECTB BJATH B TPO-
nocepe crnocodbersyer o6pazoBaHHio 37ech 00aKOB, 3aKPHIBAIOIINX
okoso 50% seeit semmoil nosepxuccri. B crparocdepe u mesocdepe
obsaka Ha0a0Aa10TCd CPABHHTEJABHO PEdKO.

TEMA 2. METEOPOJIOTHYECKHE 3JIE-
MEHTBI, HX XAPAKTEPUCTHKA H H3ME-
PEHHE

1. Coaneuynasn pagnaums

JIyuncras sHeprus, nocelraeMasi COAHIEM Ha 3eMJI0, Ha3biBaercd
COMTHEUHOH paauauuci. MuTeHCHBHOCTL COJIMEYHOIN pajiHallHi Xapax-
TEPH3YeTCA MOLIHOCTBIO MOTOKA JYYHCTOH SHEPrHH H Oonpegensdercs
KONMHYECTBOM TEIJa, mocrynaiomero 3a | mun Ha 1 cM? NOBepXHOCTH,
PACHOJ0KEHHOH 1EPHEHIHKYIAPHO COMTHEUHBIM JIyYaM,

Hacti conneunoil paananun (okoao 40%) orpakaerca or 3eMHOIl
TOBEPXHOCTH H OOJAKOB M BO3Bpalllaercs B MHPOBOE [IPOCTPAHCTEO,
yacrb qoraoutaercds ammocdepoi, a yacrs paccensaercs. Hekoropan
JOJIsl CONHEYHOH pajHauuy JOCTHIaeT NOBEPXHOCTH 3eMJH B BHje pac-
CesIHHOTO JHeBHOIO cBera. KoHuecTBo SHepriy CONHeuHBIX JyYel, Ko-
Topoe nocrynaer 5 1 muu Ha | cM? naomanm, nepreHIHKYISIPHON COt-
HEYHLIM Jy¥aM Ha BepXHeH rpaHuie atMoc{epnl, HaspBaeTcsd COJHEe -
HOH moctosinnon. OHa Goablue COMHEYHOH paiuaiuu, uaMepseMofi v
TOBEpPXHOCTH 3eMan, #u O6am3ka ® 2,0 xana/(cm®-Mun), wuan 8,36
A/ (em?-Mun).

Kosanuectso nocrynaionieil coJHeyHOM 3HePriH HeOAHHAKOBO B Pas-
JHYHBIX MECTax 3eMHOro 1mapa ¥ B pasHoe BpeMd roja. 3t1o oldbsc-
HAETCH TEM, 4TO BHICOTA COJIHIIA H NPO3pavyHOCTL aTMocdepsl HENocTo-
SIHHBL.

3eMHas [0BepXHOCTh, HATPeBAEMAsl COJHEYHLIMH JyuaMH, caMa u3-
Jydyaer Telusao B atMochepy H B MHPOBOe NMpocTpaHCTBo. [lHeM HHK-
HHE CJ0H BO3AYyXa, CONpHKacaloulHecs ¢ NOBEpXHOCTbIO 3eMJIH, HATrpe-
BAOTCH H Kak OoJgee JgerkHe nojnuMatorcs ssepx. Ha ux mecro casepxy
ONMYCKAlOTCA XoJonanwie, 0Oojee MIOTHHIE COOH Bosayxa. IIpoucxoamr
BEPTHKaAbHEIH OOMeH BO31yXa, Ha3biBaeMBLlil TE€NJOBON KOHBEK-
1L H e H.

Houbio e moBepXHOCTbL 3eM/IH, a CJAEN0BATENbHO, H HHXKHHE CJ0H
BO3JlyXa OXJamIalorcd; Mo Mepe MOIHATHA BBEpPX TeMueparypa BO3-
AyXa TOBHIIaeTcd. ITo ABJEHHe H3BECTHO TOJ Has3BaHHEM TEe M IIe-
PaTypHOH HHBEpPCHHN.
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2. Temneparypa nouesl

Tenaosoi pexum nousbl. TernJo, NOIJIOLIAEMOE [IOBEPXHOCTBIO TOY-
Bhl, PACXOAYETCH Ha HarpeBanne, HCHapeHHe H XHMHYECKHE NpOLecCHl,
[TosToMy B BEpXHHX CJ0SAX [10YBBl TEMIEpaTypa B TeYeHHe CYTOK 3Ha-
4HTEJAbHO KoJebaercs. M3aMeHeHHe cyTOUYHOH TeMIEpaTryphbl 110YBHI COB-
Hander ¢ H3MeHeHHeM TeMmuepaTtypul Bo3Ayxa. MuHHMaabHad TeMIe-
patvpa Habawoonaercs OOLIYHO Tlepel BOCXOMAOM COJHIA, 4 MAKCHMAanb-
Had okodo moavana (13 u). C raybmHoir am-
JAHTYIa CYTOYHBIX KoJeDaHHMH YMEHbIIAeTCH.
[Tpubausurensno ©Ha rayouse 0,7—1,0 M Tem-
neparypa ocraercd MOCTOSAHHOH B TeyeHHe
CYTOK.

boaee sHauHTENLHO TEMIEpAaTypa MCHSETCS B
TeseHHe roja. B cpemHux muporax caMas HH3KasA
TeMiepaTypa ObiBaer B siHBape, a caMas BBLICOKas
B voJe uan asrycre. Ha rayoune oxono 20 m or
MOBEPXHOCTH YiKe He HaOGJal0aercs HH CYTOUHBIX,
Hif TONOBBIX KoJeDaHHuH.

das cralHOHAPHBIX U3MEpPeHHil TeMneparTyphbl
iHouBe Ha rayounax or 0,1 go 3,2 M cayxar s8bi-
TSZKHBIE, HJAH rAyOHHHLIE TepMoMerpul (pHc. 1).
JOOHNTOBLIE MAH [1ACTMACCOBLIE TPYOKH € Me-
HBIM JTHOM ONVCKAIOT Ha ONpeleaeHHYIo rayoHny.
B rpybxy BCTAaBAAOT NEPEBAHHBIA CTEPIKEHb, HA
KOHIlE KOTOPOTO 3aKPEeIJCH TePpMOMETP B OlipaBe.
Pesepnyap rtepMoMerpa 3achlllal MeIHBIMH OIIHJI-
gamu. Coupuxacafich MAPHKOM € MeTajajuue-
CKUM JAHOM TPYOKH, BLITAKHOI TEPMOMETP
IOKA3bIBACT TeMueparypy NOoYBbLL Ha 3TOH
rayoune., Tepmomerpm  00BIYHO  yCTaHABJH-
BalOT Ha ray6muwax 02; 04; 08 16 w
3,2 M. B cpox HaOGMOICHHA TEpMOMeETD Bbl-
HIMAIOT, 3allucLiBAlOT  ero  InokKasaHwe @ H
CHOBA ONMYCKalOT B TPYOKY. | _

Jlast namepennst TeMuepartypbl 104BLL MOKHO  Pye. 1, Bursikuoi rep-
MOJL30BATLCH 3JEKTPHUECKHMH TepMOMETpaMH- MOMET.
TEPMOIIAPAMH H TEPMOMETPaMH COMPOTHBJIEHHS.

[lpomepsanue noussl. [IpomMepsanne rpyHta npoHCXOAHT H3-3a TO-
ro, 4TO 3aMep3aer BoJa B [OYBEHHBIX Kanuaaapax, [aybuna upomepsa-
HHH TI0YBLI 3ABHCHT B TICPBYKD OYepedb OT IJIYOHHB YBJIaXKHEHHH
FPVHTA, KOHIEHTPAIlHH TOYBEHHOTO pacTBopa H YTEIJIEeHHA TOBEPXHO-
cri nousw. Tax, chaoit cuera momHoctblo 456—560 cM HaNeXKHO 3alllH-
llaeT mMO4YBY OT XoJoua. Jlecnasa moAcTHAKA TOME SIBJAAETCH XODOIIHM
vremasiouium cpencrsoM. [losromy B Jsecy noj NOACTHIKOH H MOII-
HEIM CHEXHBIM TIOKPOBOM TOUBa HE IIpOMep3aeT HHOrJa BCIO 3HMY.

B uHMKeHepHHIX pacuerax HeoOXOLHMO 3HATh, HA KAKYI0 rIyOHHY B
OYBE paclpocTpaHATes OTpHIlaTeNbHEIE TeMIepaTypol, IPH KOTOPBIX
MOJKET 3aMEpP3HYTh BOja B NoA3eMELIX Tpybonposonax. [ayéuna npo-
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Mepsauusi B 10:xH0i nosoce Enponeiickoit reppuropun CCCP (Pocros,
Crasponoas, Kpacnonap u 1. 1.) nocruraer npumepuo 0,75 M, B cpen-
seit nosoce 1,0 M, B Bocrounwmx paionax 1,0 M, B Huxuem 3aBonxkbe
2,0 M, B CuOupu 6oaee 2,0 M.

Faybouna nmpoMmep3aHus i (B caHTHMeTpax) mMomer OLIThb VIOBJAETBO-
pHTENLHO paccuntaHa no sMmnupuyeckon dopmyne M. A. Kysuuka

=73 [(0,84—0,016H) (S 2™ — 2 1979)], (1)

rae H —BpicoTa CHEXHOTO NIOKPOBA B OT/EJblLIE paACYETHLIE OTPE3IKH
BpeMeHH B caHTHMeTpax; Zfn H Zin—1— CYMMBI CPEJHHX CYTOYHBIX
OTPHIUATEJBHBIX TEéMIepaTyp BO3AyXa KOHIA H Hayaja pacyeTHoro or-
pe3Ka BpeMeHH.

[ayOGuny npoHHKHOBEHHS OTPHUATENLHOH TeMIepaTrypsl B MOYBO-
PPYHTH onpexeastor Mepanoromepom lanuanuna. Mepanoromep — 310
PEe3HHOBLI LJIAHT LIHHOI 2 M, manoaHenuntit sogoit. Hlraur onycxaior
B CKBa)KHHY, 3akpemnennyio tpyboii. Ilo raybnne mpomepsanus BOAH
B lljaHre cyadar o ray0nHe IpoMeEp3aHusi IrpyHTa.

Ha orpom#oii TeppHTOpHH ([J0LIAJBIO
cpiiie 10 maH. KM?) K ceBepy H CeBepoO-BOC-
TOKY OT JIHHHH, COCIHHSIOULCH HHKIee Teye-
uue [Tewopw u Amypa, pacnoaomxena obaacthb
MHOroJieTHeMep3nsix nopoid. Ha sroit reppu-
topun  (Cubups, [Haneunit Bocrok, 3amno-
ASPbe) JeTOM OTTaMBaeT TOALKO BepXIHil
c/ioit mouBnl. I'yGuHa OTTanBaHUd 3aBHCHT OT
Puc. 2. Tepmomerp Ca- YC/AOBHil MoOroasl H Xapaxrtepa mnoussl. [u-

BHHOBA. HHCTLIC H TOPMSIHCTLIC MOYBLI ¢ TWIOXOH Temn-
JOTNIPOBOIHOCTLIO OTTAHBAIOT MCHBINE H NOIKE,
yeM recyanslie H llebeHHcTLIe NMOYBL, KOTOpPLIE OTTanBawt OwbicTpee N
Ha Goapwmyio raydouny. MakcuMaJabHas MOU[HOCTH MEP3JIOro cjlod J0-
CTHTaeT HeCKOJIbKHX MEeTPOB Ha lore H cOTeH MeTpoB la cesepe H Ce-
BEpO-BOCTOKE 3TOH TeppuTopHu. MHoroserneMeps/ibie MOPOAL BCTPE-
yaloTcd Ha pasHoil rayOuHe or moBepxnoctH deman: or 20—25 cm Ha
ceBepHuIX CKJAOHAX A0 4 M 1 Gosee HAa IOKHBIX CYXHX CKJAOHaX.

Hamepenue temneparypbl nousbl. TeMnepatypy noBepXHOCTH MOHBLI
HIMEPAOT PTYTHLIMH TEPMOMETPAMH: CPOYHLIM, MHHAMAIbHBIM H MaK-
CHMAaABHBIM.

CPOUYHBIATEPMOMET) CAYKHT /51 H3MEPEHHA TEMTIIepaTyphl B
onpeleneHibie CPoKH HabGaoAennil, a MHHHMAJAbHBII H MaKCH-
ManbABIli TEPMOMET) B — A8 OUpeaesenns caMoif HHIKOH M
CcaMoil BbLICOKON TeMmepaTyvpbl MOBEPXHOCTH NOYBBL MEXKAY CPOKaMH
#abmoneunnit. Bee tpu TepmMoMerpa ycTaHasAHBAOT TFOPH3OHTAABHO B
3aTeHeHHOM MecTe I0KHOI YacTH MeTeopPoJOrMIecKoH IVIOLa K Ha 110
BEPXHOCTH 3eMJH TaK, uTo0bl HX pe3epByapsl H CTeKJAfHHbE 00010UKH
OBLITH HANOJOBHHY NOrpyxens B nousy. Onucanue CpOYHOTO, MAKCH-
MaZbHOr0 H MHHHMAJLHOrO TePMOMETpoB AaHO Ha crp. 12

Temnepatypy 1noussl Ha raydune no 20 cM H3MEpAOT KOJEHY d-
THIMH pTyTHHMH TepMomerpamn C. M. Capunosa (pue. 2).
Onn oranualores or OGLIMHBIX TEPMOMETPOB TeM, UTO pe3epnyapnl HX
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SHAUNTEJNbHO yAaNeHbl OT NIKAJbl ¥ MOCTABJEHB! IO TYULIM YIVIOM K
Heil. KoMIuieKT u3 uyeThlpex TepMOMETPOB VCTAHABAMBAIOT B HANPAB-
JACHHN ¢ BOCTOKAa Ha 3anaa Ha paccrosuuu 10 cM apyr or mpyra na
rayoudnt 5, 10, 15 u 20 eum. Tepmomerpamu CaBuHOBa NOJNbL3YIOTCH
TOABKO B TETLTOE BPOMS roaa,

3. Temneparypa Bo3nyxa

Hast namepenns temmepartypbl BO3AYXa CAYIKAT PTYTHEIE TEpMO-
MmeTpel. PryTh, oanaxo, samepsaer npu temneparvpe —38°C. Iosto-
My TpH DoJiee HHSKOH TeMIeparype dl10/b3VIOTCH COHDPTOBHIMH TepMO-
Merpavy. [1puGopel yeranasanBalor B NCHXpOMETpHUECKON OyiKe, 119-
KasaHHOH Ha puc. 3. byaka ¢ XKano3uAHLIMH CTEHKAMH XOPOILIO TIPO-
BETPUBAETCA H 3alpuiaer npubOPLl OT MOMXKMAs, CHEra H IPSAMBEIX COJ-
HEYHBIX JYUed.

=
—————

SO B FFR B ] Biangs,
e e

Puc. 3. Tlcmxpomerpucckan Oyaka € YCTAHOBJACHHHMH B neil
npuGopamm.

Tepmomerpr: | — cyxoll: 2 — cmovenntifi: J — MHOUMAALHEBI o MaKCH-
ManbuLifiy; 4 — crakanunk; 5 — ponocHoll THrpoMeTp.

Tepmomerp, KOTOPLIM H3MEPAIOT TEMIepaTypy BO3AVXa B YCTAHOB-
JACHIIbIE Yackl HaOMOAEHHI, HaspBaercd cpounbiM. Hus oupenenenns
TEMIeparypbl MEXAY CcpoKaMn HaOMIONeHHH cayxHaT MHHAMAaJbHBE H
MaKCcHMa/JbHbBIE TEePMOMETDHI.

’ 11



MaxcuMaabHBIH (PTYTrHBIL) TepMOMeETp (pHc. 4a) yCTpoeH Tak xKe,
KaK H MeTHUUHCKHH. Buyrpu Kanuiasphoi TpyOKH BOJH3H PTYTHOTO
pesepByapa ecTb CTEKJAHHBLIH BOJOCOK, cyiKalomuit orseperue. [lpn

NoTenjaedH p1yTh PACIUHPACTCA H
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Puc. 4. Tepmo-
METPHI.

O =— MAKCHMAALILH:
0 — MuHHMaALHLI,
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MOAHHMAeTcd H3 pesepByapa
B Kanuaaap. Ilpu noxoaonaHun pryrb He MOMKeET
CIYCTHTHCA BHH3 10 CYKEHHOMY Kanuaaspy. Pryr-
HEIT CTONIDHK B 3TOM MeCcTe paspbiBaercss H Oc-
TaeTcA B Kanujasape.

Munnmanabubiit TepmoMerp (pue. 4 6) — ciUpTo-
Boil. B enupr norpyKen crexasauplil mrudTik. [Ipn
MOHHAKEHHH TeMNepaTypL! CITHPT ONYCKaeTcd, a TiieH-
Ka MNOBepXHOCTHOrO HATSMEHHS B KOHIE CNHPTOBO-
ro crogOHKa nepeMeniaer CTeKJAHHLI IITHTHK.
[lpn noBbiIeHHH TeMmeparypsl cnupt oOTexaer
wTHdTHK, OCTABJAS €ro B HENOABHKHOM COCTOAHHH.

Bepxunit xpait wrmdTHKa NOKasniBaeT MHHHMalb-

HVIO TeMTIepaTypy Mex1y AByMs nHalOIIoneHusaMH,

KoneGanusa temieparypbl MOTYT  HenpepbiBHO
PETHCTPHPOBATHLCA caMolnciueM-tepmorpadom (pHue.
5). IlpueMHHKOM TeMnepaTypbl CAYMKHT OHMCTA-
anyeckan naacTHHka. IIpH u3aMeHeHHH TeMuepary-
Pbl V 3TON TJAcTHHKH Memnsercs KpususHa. Oxun
KOHeIL IIACTHHKH  3aKpenyeH, K IpyroMy KOHILY
MPHKPEIICH HA IIApHHpPAX pHYAr co €TPenKoir,
CTPEJKAa CKOJL3HT 710 JeHTe, HajaeToll Ha Gapaban.
BapaGan Bpauiaercs OT YacoOBOro MexaHuaMa (cy-
TOYHOIO HJH HEACJABLHOIN0) BOKPYr BepPTHKAJLION
ocH. Ha KoHie CTPEJKH ecTh IEpO ¢ UepHHIAMH,
KOTOPOE TIPH HOBLIMIEHHH TEMTIEpPaTypLl NOIHHMAET-
csi MO JIEHTE BREpX, NpH TOHHIKEHHH ollyoKacted
BHH3, 3alHCHIBAs TeMMepaTypy.

AMnanTyiaa xKoaeGapuit CyrodyHpIX TeMneparyp
34BHCHT OT BPEMEHH rojia, peabeda MecTHOCTH, Bbi-
cOThl MaJ IIOBEPXHOCTbIO 3eMan H T. A, lHem mai
BOMON OHA HHKE, ueM Haj 3eMJel;, y NoBepXHOCTH
NOYBBI BHIILE, 4eM B BO3AYyXe, H T. L

[omonoe HaMeHeHHe TeMmeparypol B PasHbIX
qacTAX 3eMHOTO wapa paaiauyno. [omoBas Ttemie-
paTypa HOBBIIIAeTes ¢ YAaJdCHHEM OT MOpeH M OKe-
anon. DBoablias aMmmoantyaa xojebaHua TeMmnepa-
TYp (CYTOUHBIX —(1HEM H HOUBIO, FOAOBHIX — JIETOM
W 3UMOM) TpPH HEINAUNTEJHHOH CYyMME TOIOBBIX
0CaJKOB 03/14eT PEe3KO KOHTHHEHTAJbHBIH KAHMAT
(ma IOro-Bocroke, B nOAyNyCTHIHHON H IYCTBIHHOMU
sonax CCCP). B 3apomkbe JieTOM MaKcHMaJbHbIE
remneparypu gocruraior 43°C, a 3uMoil MHHHMA1b-
ibie TeMnepaTyphl onyckalores no —42°C. Makcu-
vadbias rofoBas aMnJauTyfa jgocruraer 43—

(—42) =85°C.
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Puc. 5. Tepmorpaip.

4. Baaxuocth BO3ayxa

Baamuocrh Bosayxa oOycaoBayBaercsi HaJH4YHEM B HEM BOJSHOIO
napa. Hauboabuiee KoJHYECTBO BOJSIHOIO napa, KOTOpPOe MOMKET co-
Jepxartbcst B OonpeneneHHoM o0beMe, 3aBHCHT OT TeMIepaTypsl BO3-
ayxa. C noBbllIeHHEM TeMnepaTyphl VBeJAHYHBAETCHd M MaKCHMAaJbHOE
colepianne sofsHoro napa. Tak, HanpuMmep, B 1 M* Bo3gyxa TIpH TeM-
neparype —30°C moxer cojep:karbest He Goasme 0,457 r BOAAHOTO
napa, a npu —-30°C B 66,5 paza Goasme, 1. e. 30,4 r.

Jas XapaKTepHCTHKH KOJHUECTBA BOJAAHOrO 11apa, cojepiKalierocs
B armocepe, cay:xar: aGCcoNMIOTHAsE W  OTHOCHTEJILHASL BJAKHOCTH,
YNpyroctTh BOASHOTO fapa H AeHUHT BJaaXKHOCTH.

AGconioTHasd BJAMXKHOCTH MNOKasbBaer, KaKoe KOJHYECTBO
BA4arn COJAEpPIKHTCA B eAMHHIlEe o6heMa Bo3ayxa. AdcoawTHas BJaaxK-
HOCTB H3MEPSIETCHA rpaMMaMH Ha Kybuueckuii merp (r/m9).

ABcomoTHAsA BJAMKHOCTL BO3MyXa MOKer OLITh H3MEpeHa 1o Besi-

YHHE €ro NnapuHaJbHOrO NaB/IeHHA B MHJJAHMerpax PTYTHOTO croJiba
HaH B MuHAauGapax (m0) L.

| MunanGap — ennnnua Aasnenns, pasHas 1000 amm ma 1 cm? w100 [a, co-
orsercreyer 0,75 MM PTYTHOrO cTonGa Ha YpOBHE MOPA MOA uimporofi 457
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JaBienne HaswelBaeTcsd YNpyrocThio BoAsiHOTO mapa. Ecre-
CTBEHHO, ¥TO C YyBeJHYEeHHeM KOJHYeCcTBa mapa, T. e. aGconoTHOM
BIAXKHOCTH, BO3PACTAeT H €ro YNpyrocrh,

OrHocHTeNbHAad BNAaXHOCTh BO3AYXa (r) npeicrasiser
co00it OTHOWIEHHE YIPYTOCTH BOASHOTO napa (e), HaxXonsuierocs B Bo3-
AyXe, K yNpyrocti Hacwiaonero soiaatoro mapa (E) u smpamxaercs
OOBIMHO B NIPOIEHTaX

i —

;; -100. (2)

Hedpunuur sanaxuocru (D) npeacrasiaser coboii pasHocTb
MEMKJLY YNPYrocTblo HACLILAIOUEro l1apa H YIPYrocTbio (pakTHUECKH
collepIKalllerocs B BO3AyXe BOJAHOrO napa

D—F —@ (3)

Hepnunr noxaasipaer, cKOJLKO BOASHOTO lapa HE AOCTaeT B BO3AyXe
M0 Hacuilexduss, Eciu mocTenenHo oXnaKIaTh BO3AYX, HE H3IMeHAd
KOJHYECTBO BJIATH, COJepXKalleHcs B HeM, TO HACTYIHT Takof MoO-
MENT, KOrJla BO3JYX OKaXKercsl HacunuennwM. Temneparypa, 10 KOTO-
POH HYIKHO OXJaIHTh BO3AYX, UTOOHI cojpepiKallHiics B HeM map A0-
CTHI' HachIIENHs, Ha3biBAeTCA TOUYKOH poOCHL.

leorpafuueckoe pacnpeneneHHe, CyTouHble W TOJOBbiE KOJeGaHHS
BJAXKHOCTH BO3lyXa. Bna)KHOCTE BO3JyXa 3aBHOHT OT BHICOTH MECT-
HOCTH M reorpauueckoro ee nogoxKenuda. OHa H3MeHsETCH B Teye-
HHE CYTOK H 1o Bpemenawm roja. C Boicotoil abcogaioTHas BJAMHOCTD
Boayxa OuicTpo YOLIBAET BCJAGNCTBHC NOHMMKEHHS TCMNEPaTyphl, HTO
CrnocoOCTBYET KOHJCHCAIHH BOAAHLIX MapoOB H BHINAAEHHIO HX Ha 3eM-
JIC B BHAC OCATKOB.

K cesepy u 1ory or sxsatopa Braybbh MatepukoB abcosioTHas
BiAaxHocTh youiBaer. Ha MOpCKHX ke nobepexbax »mapKux crpaH oHa
noeelmaerca 10 20—30 r/m®,

B nernne MecAlnbl ¢ NOBEPXHOCTH TOYBBI JHEM NPOHCXOAHT YCHIEH-
HOoe Hcuapenue. Harpernie mMaccul Bo3ayxa BMecTe ¢ BOJASHBIM napoM
NMOAHHMAIOTCA BBEpPX, a XOJOAHLIE ONycKawTcA BHH3. AdcojioTHad
BAAMKHOCTh AOCTHraer MHHHMyMa obbiuHO B 10—16 4 u nepen Bocxo-
JOM cOJIHIlA, & MAKCHMYM Hacrynaer B 8—9 n B 20—21 v,

lNogoBoe usmeneHue abcoIOTHOH BJAAMKHOCTH, TaK e Kak H CY-
TOYHOE, CJAEIYeT 3a H3MeHeHueMm Ttemmneparypel. Ilostomy BaaxkHOCTB
JeTOM BEIIIE, YeM 3HMOIL.

[lo-uromMy MeHfeTcs OTHOCHTeNbHAn BJaaXHOCTL Bo3gyxa. Maxkcwu-
MyM ObIBaer HOUbIO, MHHHMYM — JHEM, a B TOAOBOM XO0Jl¢ MaKCHMYM
HaOJogaercsl 3MMOH, 2 MUHHHMYM — JI€TOM.

MpuGopsl nag M3MEpeHHs BJAAMKHOCTH BO3AyXa. Bramuocte posmy-
Xa HAa METEOpPOJIOTHYECKHX CTAHUHAX H3MEpPsIOT BOJOCHBIM THIPOMET-
poM H mncuxpomerpoMm Aprycra (craHUMOHHBITCHXpoMerp). B sxc-
MeXHUHOHHEX VCJAOBHAX NOJB3YIOTCsS TicuxpoMerpom Accmana (acmu-
PATLHOHHEIH TICHXPOMETD).
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BonocHoit rurpomerp (puc. 6) COCTOHT H3 METaJAJAHYECKON
paMbl, B CepeIHHC¢ KOTOPOH B BEPTHKAJbHOM HalpaB/JASHHH HATHHYT
o0e3KHPEHHBIN UeaoBeyeckHit Bosoc. Bepxuuil xomen ero saxpenJeH
HEMOMABHAKHO, a4 HHMKHHUI NepekHinyT uepes GJOK H cHaO¥eH THPLKOM.
K Gaoky npukpenJena crpeixa, JABHKYLLAACH 110 Ayre c JAeJEHHAMH,

JlauHa BOJOCA H3MCHSETCH € H3IMEHCHHEM OTHOCHTE/IbHOH BJaxK-
Hocru Bosayxa. [lpu ypenwueunu BAAXKHOCTH (M AJHHBI BOJOCA) T'HPbL-
Ka omyckKaercsi, a cTpeiKa yxoaur Bupaso. IlpH yMeHbImIGHHH BJIAXK-
HOCTH cTpeaka yvxomur Biaeso. Orcuernl Ha Ayre Aannl B NpOUEHTaX.

[Ilcnxpomerp AsBrycrTa co-
CTOHT M3 JIBYX PTYTHHIX TEepMOMeET-
POB, VCTAHORJEHHBIX BEpPTHKAJbHO Ha
[ogicTapke rurpomMerpa. Oann M3 HHX,
CyXoi (cM. puc. 3), CAYXKHT IS H3-
MEpPEHHS TeMIepaTyphLl BO3AyXa M pac-
roJlaraercsl o JeByio CTOPOHY OT BO-
JocHoro rurpomenpa. Bropoit Tepmo-
Merp, CMOYEeHHHH (cM. pHe. 3),
PacIOJOKeH clpaBa OT THTpoOMeTpa.
[[Tapuk ero obepHyT DATHCTOM, KOHEL
KOTOPOI'O ONYLIEH B CTAKaHYHK C JiH-
CcTHAAHPOBaHHOK BOMOM. [loTeps Baaru
BCJAEACTBHE - HCNAPEHHA  COTIPOBONK-
naercsi ¥ norepeil Tensa. Ilosromy
CMOUEHHLIH TepMOMeTp BCeria I[1oKa-
3pIBAET MEHBINYIO TeMneparypy, HeMm
cyxoii. PasHuna B teMmepatypax 3a-
BHCHT OT BJaXXHOCTH BO3JyXa: ueM
BO3AYX cywe, TeM 0oJiblle HenapsencHd
BOABI, TeM OGoJblile pasHocTk OTCYE- :
TOB MO TepMoMerpaM. 3Has paszHOCTh 3
TeMMepaTyp, € NOMOUIBIO ClelHalb- Al
HBIX TICHXPOMETPHYEeCKHX TaOJHIL Oll-
penensiior abCOMIOTHYIO H  OTHOCH-
TEJABHYIO BJAMKHOCTh BO3AyXA.

[IlcunxpomerTp AceMana Pue. 6. Boaocnoit rurpomerp.
(puc:i7) paboTaer TOTOMY JKEIpHE- I ramos. B m e
My, uro Hncuxpomerp Asrycra. Pe-
3EPBYApLI TEPMOMETPOB 3alHUIEHLI OT NPAMOrO MXEHCTBHA COJTHEUNBIX
JVUE H arMoc(epHblX OCaJAKOB META/JIHYECKHMH onpaBaMH, KOTOpbie
coequNeHsl TPYGKOl ¢ BEHTHJAATOPOM, pacnoJOKeHHbIM B BepXHeH
yacTH npuGopa. BeHTHAATODP NPHBOMHTCA B ABMMKCHHe npyAuHoil. [Ipu
paboTe BEHTHAATOPA BOSMYX BCachLBaerca B onpasy H suibpacbiBaerca
yepes uienesnle oTeeperHA. Takum oOpaszom, pesepsyapbl TepMOMeT-
POB HAXOMATCS B VCJAOBHAX NOCTOAHHON neHTHiasnun, [lostoMmy ncu-
xpomerp Accmana HasuipaorT acnHpaunonnsim. [lpudop myxno pacno-
J1araTh FOPH3OHTAJbLHO, TaK KaK TPH BEPTHKAJLHOM IOJOKEHHH BeH-
TIISITOP 3aCachbiBaeT BO3AYX H3 6oablioro odobema sosgyxa. Iloaromy
HeJb3s YKa3zaTh TOUHO, K KAKOMY HMEHHO CJ010 BO3JlyXa OTHOCATCH
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nokasanus ncuxpoMerpa. Orcuernl TeMnepaTypsl NpoBOAfiT yepes 3—

4 MHH nocsIe BKJIOUEHHA B paboTy BEHTHJAATOPA.

Fnrporpad (puc. 8) cayxur Aas HeNnpepuiBHOH 3aNnHCH H3Me-
HEHHH OTHOCHTE/NbHOM BJAaXKHOCTH Bo3ayxa. [IpmemHol wacrbio rHErpo-
rpada sBaserca nydoK 0Ge3)KHPEHHBIX 4eJ0BeYEeCKHX BOJOC, KOTOPHIH
B HaATAHYTOM COCTOSHHH 3aKpenjeH B aAByX Toukax. C noMoubio Kpiot-
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Puc. 8. I'mrporpadg.

| — kpioiok; 2, 3 — puuary; 4 — GapaGan; 35— nepo.

Pac, 7. lNenxpomerp
Accaana.

ka | nygox BoJOC NPHCOCHHUSETCA K Tiepelalollel 4acTi rurporpada.
IMepenaionias 4acTb COCTOHT H3 JIBYX KPHBOJHHEHHLIX pbLivaros 2u 3
KatamHxes oany no apyromy. bapaban 4 npuBoauTcs B JBHIKEHHE
yACOBBIM MEXaHH3MOM, KoTophiii Haxomurca suytpu. Ha Oapaban Ha-
fera aenta. Ilpn Bpautesnn GapaGaHa 1epo o Kacaercs JICHTHl H Ha-
HOCHT KPHBYIO JHHHIO, HDT{}]}HH COOTBETCTBYET 3HAYECHHAM OTHOCHTCIb-

HOH BJaXHOCTH BO3AYyXa.



5. Hcnapenne ¢ noBepxXHOCTH BOABI H MOYBHI

HMciapennem HasblBaeTcs NPOLECC Nepexofa BOAbl H3 JKHIAKOLO co-
CTOAHMS B rasoobpasnoe. Baara ucnapsiercs ¢ noBepXHOCTH BOAB M
nousel. HeGonbmoe KOMUUIECTBO BOAB HCHAPSETCS C [I0BEPXHOCTH JbAAa
H CHera.

Dusuueckas CyLWHOCTh HCHAPEHHH 3aKJA0YaerTcs B CACAYIONULE M.
MoJiekysbl  BOLH HENpepuiBHO ABHKYTCH. OTAebHbe MOJIEKYJIbI,
CKOPOCTb KOTOPLIX OKasbiBaercs MOCTATOYHOH AAA NPEOLONEHHS CHI
MOJIERY ISIPHOTO NPHTAMKEHHs,, OTPBIBAIOTCS M YIAJSIOTCA © HOBEpX-
HOCTH KHAKOCTH HJIH TBEPROro reja. EcTecTBeHHO, 4TO ueM Bbliie TeM-
nepaTypa, TeM OOJbLIC CKOPOCTb NABHMKEHHS MOJEKYJ, TeM Oosbme H
BEIHTHHA ncnapedus. B lanbHeilmeM vacTh OTOPBABIIMXCS MOJEKY.
MOTVIOLAETCH HCNAPAIOLICH MOBEPXHOCTBIO, 4 UACTh OTPAKALTCS OT Hee.
Hoayuaorcs aBa notoka moaexyn. Bejuuuma ke nenapenus npeu-
CTaBasieT coOOH PasHOCTh MEMHAY 0ObeMaMH MOJIEKyJ, OTPbIBAIOL{MXCH
OT NIOBEPXHOCTH H 10TIAAAIOUIHX Ha Hee o6parHo. Korna o6e senuunfbl
PaBHBI MKy €000, HACTYMaeT COCTONHHE NOABHIKHOILO p4aB-
HOBECHS.

HMapecTHO, 4TO NpPH JaHHON TEMOEpaType B BO3AYXE MOMKET cojaep-
AMarbCd ONpejleiennoe KOJMHYECTBO BOAAHOTO napa. EcrectBenHo, urto
IIpH NafeHHyd TCMIEepaTypbl HHXKE TOYKH pOChl B BO3AYXE MNOABASETCH
H3DBITOK BOASIHOrO napa. Takoe cOCTOfIHHE HA3LIBAETCH IEP CHAC H-
IILEHHEM,

Cocrosinue nepeHachilleRus oyelb HEYCTONYHBO, TAK KaK Nap Cry-
HaeTes W, najasi Ha HCHAPSIOULYIO [IOBEPXHOCTh, Kounencupyeres. [lpu
KONAEHCAINHH KOJAHYECTBO MOJEKYJ, MOINIOUIaeMBIX HClapsiouei
MOBCPXHOCTLIO, GOJMBIUIE KOJAHUCCTBA MOJIEKYJ, OTPHIBAIOLIHXCH OT Hee.

Hcnapenne sasucuT oT medHIHTAa BAAKHOCTH BO3AYXAa M CKOPOCTH
Berpa. Berep ycHanBaer nmepeHoc napa; Ha MeCTO VBJAAMXKHEHHOTO BO3-
Ayxa nocrynaer Gomee cyxoii. Yem cyme Bo3iayx n Goablle CKOPOCTDH
BETpa, TeM DoJablue HenapeHHe.

HMcnapenue conpoBoxiaaercsi s3arparoil tenaa, Tak, nas nepexoja
I kr Boas npu temneparype 0°C s Boasuoii nap tpebyercs 539 Kujo-
Kagopmit, nan 2260 rteic. JIxk/Kr. 1o KoaHuecTBO Teiljla Ha3bIBAeTCS
YAEAbHOH TENJNOTOH nNnapoobpasoranus Koumencamus ke,
Ha00OPOT, CONPOBOKAACTCH BHIAEJIEHHUEM TenJa.

Hcnapenne ¢ 1oBepXHOCTH [10YBBI HMEET CBOH cremHpHuecKHe oco-
Oennoctd. [laxe npu BBICOKOI Temmeparype B Kapkux palioHax Hc-
MapeHHe HeBeJIMKO, eC/IH 1104Ba CHJALHO HCCVINeHa.

BapeixJiennas noysa HCHapsier BJAI'M MEHbIIE, YeM YILIOTHEHHAas,
910 OOBSICHAETCH TEM, UTO B PHIXJOH nouBe KANWIISDE HapyHIeHb,
loPOMYy BOJA c1ad0 TOCTYIAeT H3 HIKHHX CJI0€B K 1I0BEPXHOCTH
noyBsl. IlouBbl THIKeNOro Mexanmyeckoro cocrasa (FJIHHHCTBIE H TH-
AKCTOCYIVIHHHCTEIC) JyYIle YBAAXKHATCH KANHIIAPHBEIMH TOKAMH i
HHTEHCHBHEE HCNMapAaioT BOAY, YEM [OYBBI JEFKOTO MeXaHHYeCcKOoro co-
CTaBa (CylecuaHble H necyaHsle).

[loBepxnocth 3emuu, sareHeHnas pPACTEHHAMH, MEHBIIe Harpe-
BAETCA, 4 CKOPOCThL BETpa B IPH3EMHOM cjoe Hesnaunteabna. [Tostomy
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3/1ech Honapsercd BAard MeHble, 4eM ¢ OTKPLITOH mosepXHocTH. Hem
I'yile pPacTHTENbHLIH NOKPOB, TEM MCHLLIE HCIlApeHHe ¢ TIOBEepPXHOCTH
MOYBLI,

I1pouecc HcmapeHus BOAB pacTeHHAMH Ha3hIBaeTCA TPAaHCTHP a-
nuei CyMmMa 3Ke HCMAPEHHS C IOBEPXHOCTH TMOUBBl H TpaHCHHpALHK
Ha3LIBaeTcd CYMMAapHHM BoAaonorpebJeHHEM, HIH CY M-
MapHHM HcHapeHHeM. D7a BeJHUHHA BhIpa’kaercd B KyOHYECKHX
Merpax Ha rexrap (m3%ra) man B MHIJIAMeTpax (MM) cJA0A BOABLL, HC-
napsiomieiica 3a onpeneaeHHbii NPOMEKYTOK BPEMCHH: 3a CYTKH, M-
cAll H rof.

Puc. 9. Henapureas 'TH-3000. Puc. 10. Buoperka I'T'H.

Jas H3y4eHHs HCNAPCHHA C BOJHOH MOBEPXHOCTH Ha HCNAPHTENIb-
HBIX CTAHIHAX H B THAPOJOrHuccKux obcepsatopuax cueremu 'YIMC
VCTAaHOBJACHB! OGacceliHnl miomansio 5—20 m2,

Ha cranuunsix [11 paapana yecranapaupator ucnapureaun FT'H (puc. 9).
Henapureas ['TH-3000 npeacrasasier coOol HHJAHHAPHYECKHIT CO-
cyn inomanpio 3000 cm?. Hcenapureas ycraHaBAuBalOT B IPYHT Ha He-
HAPHTCALHOM [110IaJAKe WJIH Ha NJaaBy4ell paMe Ha NOBEPXHOCTH BOIKL
3xech e ycTaHABAWBAIOT H Ha3eMHBIR noxuemep. B uenrpe Hcnaps-
TeJNd ecTh JaTyHHas TpyOKa, BepxXHHi cpe3 koTopolt Ha 100 mwm HuKe
Gopra ucnapuread. Ha Tpy6xy sacaxusacercs ofbemuas Goperka s
H3MCPEHUS YPOBHA BOJLL B Henaputesae (puc. 10).

O6bemHas Gloperka AvamerpoM 50 MM uMeeT OOKOBOC OTBEPCTHE,
yepes Kotopoe nocrynaer sofa. B teuenue 30—40 ¢ B Gioperke sona
ycTaHaBanBaercd Ha OIHOM VPOBHE ¢ HCllapHTeneM. 3areM OTBepCTHE
3aKPLIBAIOT KJamaHoM 1IPH NOMOILH MPAMOYroJbHOro puluara H BHHTA,
yiupawouerocs B Kpuiuky Glopetku. CHAB OlOpeTKky, NMepejauBatoT H3
HeE BOAY B N3MEPHTENBHVIO CTEKJSHHYIO MEH3YPKY C INCJACHHAMHM, CO-
orBercTByiONIHME 1 eM®, u ¢ wmeaxkumu penenuamu— 0,1 cm® (maw
0,05 mm). ITocae orcuera BoAy H3 MEH3YPKH BELIHMBAIOT 00paTHO B
HCTAPHTEIL. ¥ BepPXHCrOo KOHUA LEHTPaJbHOH TPYOKH NpHKpenieHa
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HIJIa, OCTPHE KOTOPOIl Ha 75 MM HHKe Gopra ucmapurensn. Ilo mepe
CHHKEHHH YPOBHS BOJIbI B HCHAPHTENE B HEro JOJHBAIOT BOJLY BPOBEHL
C OCTPHEM HIVILI.

Hoxzaemep cayxur 1aa yuera arMocepubix OCaJKOB, BHINANAl0-
OIHX Hd NOBEPXHOCTL BOAL B HCIIaPDHTEJIE.

[To usmenenuio ypomds BoAml (Mexay ABYyMs cpokaMmu HabJjioje-

HHi) C VYeToM BHITANAIOUIHX OCANKOB olipejeasercs BeJHYHHA HCHa-
DEHHS

Z2=X-1hy — ha, (4)

=

Puc. 11. Henapenwe ¢ BomHofi moBepXHOCTH Maabix BOAOEMOB
I — HAOAHHHA HCASPENHA B CAHTHMeTpax;

Nl . | I T L M



rji¢ 2 — cJoil Henapenus B MHJIHMETPAX; X-— 00 0CAJKOB B MHJJIM-
Merpax; My H lipg— YPOBHH BOAB B NEPBHIT H BTOPOIl CPOKH HA6JII0-
JIeH .

HabGmonenns 3a ucnapensieM BeayTcs ABa pasa B CyTKH. Bennunua
HCHapeHnus 1o lokasanusam ucunapureaedl I'I'M sasbimena no cpasne-
HHIO ¢ OoabluuMH Henapureassu. Ilosromy ans nojayuyenuns aeicrni-
TEJLHON BEJAHUHHBLI HCMAPEHHA ¢ HOBEPXHOCTH BOAOEMOB HAL0 BBECTH
MONPABOUHBIH, HAH PEAVKUHOHHBIH, KOG dunuenrt. Iror
K03(pPHIHEHT (MEeHbINAN €IHMHHULI) IJAf PasHBLIX THIIOB HCNApHTeNel

no” T AaT oot o1t 132 44
J‘L_"_;" I ] e st—
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I panonsl N0 BHYTPHTOAOBOMY pPACHPCASTEHHIO JICMApPeHHN.
d — rpavnngu pafioron no Taba, l.
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ONpeneqsercs B pPa3ljIM4HLIX THAPOMETEeOPOJOTHYeCKHX VCJIOBHAX Ha
OCHOBaHUH HAGJIONEHHI, BBINONHACMHIX OZHOBPEMEHHO HA GOJbLIOM
Henaputeabiom Oacceiine H Ha ucmapureae I'TH-3000.
Moxno onpejeants BenHumily HCIAPEHHA € BOAHON MOBEPXHOCTH
H IIpH OorcyTcTBHM  HaOmogenuii. bB. J1. 3afikoB, a sBnocaencrsun
A. I1. Bpacaascknit n 3. A, Buky/auna ycranosuan, 410 ucnapelue 3a-
BHCHT OT Pa3sHOCTH MEKAY MaKCHMAaJLHOW YHPYrocThio mapa, BbluHc-
JIEHHOH TI0 TEeMIIEpaType NOBEPXHOCTH BOALI B BOJOEME, H cperHell yil-
pyrocteio Ha pricore 200 oM M OT CKOPOCTH BETpa Ha TOI JKe BHICOTE.
Ha ocHoBannn 3T0r0 OMpeaeCHBl CPeHIE MHOTOJCTHHE BEAHUAHL HC-
apenns ¢ MajbiX BOZOEMOB. ITH BENHUYHHBI 110KA3aHBl Ha Kapre
i (puc. 11) B Bune nauHHI pas-
| HLIX 3HAYEHHH (H3OJHHHIL)
* HCMApPEHHH C BOOHOH NOBEpX-
) HOCTH. 3Hast KOOPAHHATH TIPO-
EKTHPYEMOrO COOPYIKBHHSA
(Hanpumep, npyna), no 3sro
KapTe MOMKHO ONpeaeSHTh Bbl-
COTY CJOf HCTAPeHHs IyTeM
HHTEPHOAALHH Mexay OJau-
AHAHIWHMH  H3OJHHHAMH  (CM.
ynpaxuernue 4).

Puc. 12. Becopoit mcnapurcas I'I'M-500. Has GTH'E"TT'-'HI"{H [paHOHOb,
Caena B cobOpannom Bprjaec: | — BHemHHA cocya; rpaHnubl HOTOPRIX  TIOKAa3aHHB

2 — puyTpenuuit cocym; J--cocym pam cfopa Ha 3TOH #Ale Kapre, B Ttaba. |
npocounsicfica Bojau; 4 — pyuEa. ’ :
JaHO pacnpenenenne menape-
HHS 11O MecAlaM.

HMenapenne ¢ HOBEpXHOCTH NOUBHE OOBIMHO ONPENeasioT BECOBBIM
meronoM. [asa storo noassyiotcsi BecosuiM ucnapureneMm I'THM-500 c
naouwansio uHenapaiomeid nosepxuoctn 500 cm? u rayonnoin 50 uau
100 cm (puc. 12). Memapureab COCTOHT H3 JBVX COCYJ0B: BHYTpey-
HEro, 3anoJHAeMOoro MOHOJHUTOM TOMBBI, H BHEUIHCrO, CayxKauiero ¢yr-
Jagpoum Aas sayrpennero. Cocyiabl yeTanas/AHBaloOT B NOYBY Tak, uTOOH
Kpasi BHYTpennero cocyida 4 HaxoAWJIHCH Bblille TOBEPXHOCTH 110YBbI
Ha 5 ¢M. [Ho BHYTpeHHero HNWIHHAPA CHEMHOC H HMECT OTBEPCTHE,
yepes KOTopoe BOJA, NPOCOYMBINAACA YCPe3 MOHOJHT, CiE€KaeT B CO-
cyn S, Hcenapenne ¢ nosepxnocTH NOuYBhLl ONpPefensieTcs 110 pasHocTH
BECOB MOHOJIHTA MeMAY AByMH HACJIOJEHHAMH ¢ YYETOM KOJIHUECTBA
BHIMABIIHX 34 3TO BPEMH OCAIKOB.

Henapenne ¢ nosepXHOCTH MOUBLEL H CYMMapHOe BOONOTpebISHHE
IIPH 3HAYHTEABHOH rjayOHIe FPYATOBBIX BOJ MOXKHO ONPCAE]HTb 110 H3-
MEHEHHIO 3amacoB BJjaru B nouse. na storo B onpenesenHbic CPOKH
Oepyr obOpasipl 1OYBE € PASAMMHLIX IAyOHH H ONpENeysiorT HX BJaxK-
HOCTh; Yepe3 HEKOTOPHIT NpPOMEXKYTOK BPEMCHH HA 3THX XKe raybnHax
obpasun Oepyr nosropno. Hcnapenne paBHO H3MEHEHHIO BJAAMKHOCTH
C YUETOM OCaJKOB 3a BpeM# MEXILy ABYMA ONpelejeHHsMH.

Henapenue ¢ nHoBepXHOCTH CYIIH, TOMHMO MCTEOPOJOrHYECKHX (paK-
TOPOB, 3aBHCHT OT 3aracoB BJAard B NOYBE H 3aTEHEHHOCTH ee pacTH-
TEJIbIIOCTLIO.
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Pacrenuss norpedbasior BaAary He TOJLKO H3 II0YBCHHOTO TIOKPOBA,
O H H3 BOJOHOCHOrO rOPH30HTA, €CJH OH 3ajeraer HerayboKO OT no-
pepXHocTH. Tak, MUEHHLA HCIOAL3YET NPECHYIO FPYHTOBYIO BOLY Mpi
raybuie ee saneraHnsa mo 2,0 M, a gionepHa — a0 4—4,5 M,

Toania rpyHra or nosepxHocTH [0 IPYHTOBLIX BOJ HAa3blBaercs
30HOHN aspaunu CyMMapHOe HClapeHHe H HCNapeHHe TPYHTOBBIX
BOJL B MCJHOPATHBHOH TpPaKTHKe ONpPEeNeJfloTcd CHenHaJbHbIMH TpPH-
OopaMu — JH3HMeTpaMH passoi KoHerpykuuu. YIMC  soinyckaer
BapeirnBaeMple ausumerpsl 'P-80 (pue. 13) ¢ naomaiasio ucnapsio-
e nosepxnoctu 2000 em? u rayounoit rpyvatossix pox 1,0; 1,5; 2,0 u
2,5 M. JInaumerp cocTouT H3 : ;

BHYTPEHHEr0 IWIHHApPAa c¢o0

CHEMHBIM  TIephopHPOBAHHBIM “:ﬁgLv‘_
aHoM. B Bepxmeil wacthH uu- |
JUHApPA HMeercd KoJbLeBoil
kossiper. Llwanuap sanoa-
HAETCHA MOHOJAHTOM ¢ HeHapy-
meHHon crpykrypoi. Iloasem
IHJAHHAPA € MOHOJHTOM JJIA
B3BEUIUBAKHSA H ONycKanwusi
€r0 B HADPYIKHBIH UHJAHAAD
TPOH3BOIHTCS MOABEMHBIM
KpaHOM, IJa8 Hero ¢Jay:xkar
xse cxkobul. BonoHocnsiil ro-
PH3OHT MOJNEJNHPYETCH B BHJE
obpatHoro ¢puasrpa. daa sro-
ro B8 Qyrasp nacwmaerca Xo-
poIIO0  TPOCEAHHEI  MeJKHil
nmecok. Ham uuM momemaercs
CJAOH KPYyNHoro 1ecka M raib-

K. Pyrasp wkpenurca Hoara- Pic. 13. Jluzumerp T'P-80.

MH K HHAHEMY OCHOBAHHIO ;—nlljn.:-cuméﬂ mlmair.n;r cnimm.‘mmﬁl'ﬂ'.?—mm;
— Ko3uper Oonvwofl; 4 — napyxumi puadulips

unmnpapa. Ilomgnon  cocTonT 5 Crnfia: - HRTRRD . OTONTHOG T GIRARTN:

H3 JBYX OTCEeKOB. B Goabluoi /- DaGuwka; & — popoperyaspywoulee yerpoi-

OTCEK NnoMelacres WHJAHHAP RO 3 S= 0 M RN LI,

B cOope ¢ 0OpaTHLIM (PHILT-
PpOM, a B MaJuli — Bojoperyaupyiouiee yerpoicrso. Ma noanona mpo-
BeleHa MeTa/iHuecKas TPyOKa, B KOTOPON HAXOAHTCS NOMJIaBOYNEI
BOAOMEPHBIH CTEPIKEHL [LJIfl KOHTPOJA MOJOMKEHHS TPYHTOBBIX BOJL
Bonroperyanpyiouiee ycTpoHcTBO NO3BOJAAET NOJUIEPKHBATL MOCTOSH-
MBI YPOBEHL TPYHTOBHIX BOA H H3MEPATL KOJAHYECTBO JOMHTON HJIH
OTAHTOH BOJbI.

BennunHa ucnapenusi (B MHJIJHMETpax) 10  JH3UMETPY  BLIUHC-
anercs 1o popmyae

E=g5 (P, — P+ x+ M4k —b, (5)

rie Py u Ps— Bec ausuMerpa NpH NpeisiiylieM H TeKyIeM B3BCIIHBA-
HilH B rpaMmax, X— cyMMa OoCallkoB HaJl TNOBEPXHOCTHIO TMOUBH 34
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BpeMsi MEKAY ABYMH OUYEpPEeAHLIMH B3BCIUHBAHWIMH B MHJJAHMETpax;
M — KonnYecTBO NOMAHHON BOABI IIPH HOJHBAX 34 3T0 BPEMA B M-
JHMETPAX; £ -— KOJNHYeCTBO BOABI, NOAAHHOH B JH3HMETpP BOJOpEry-
JHPYIOUHM YCTPOHCTBOM, B MHJAJAHMeTrpax; b— orauToe H3 JH3H-
Merpa KOJHYECTBO BOJbI, [NOCTYIHBIUEH B FPYHTOBHIE BOALI MPH NOJH-
BaxX WIH 3a cuerT HAHAbTPALHH aTMOCEepHLIX OCANKOB.

B nuaumerpe BohlpallHBAaeTCs HecaeayeMas CelbCKOXO03AHCTBCHHAHA
KVYALTYDA.

6. Hcnapenne ¢ nMOBepXHOCTH peuHbIX GacceiHOB

Cpeanee MHOroJIeTHee cyMMapHOe HCNMApeHHe ¢ peyHnix Gacceiinos
MOXKET OBITH ONPEAENeHO N0 KapTe H3I0JAHHHH (puc. 14). Jra Beau-
YHHA MPHrOIHA A5 [NPHOJHSHTENLHOH OUEHKH CYMMAapPHOTO HCNapeHHd
CO CPABHHTEALHO GOJMLIUIKX TJIOMLAAEIl,

b. B. Tloasikos npenaoxua rpaduky 405 pacyera MeCHAYHLIX BeJH-
YHH HCIIAPEHHA ¢ peyHbIX OacceiiHos B pasHbix 3oHax CCCP. Ha
pHc. 15 npupejieHo wecTh rpaHKOB 3aBUCHMOCTH HONAPEHHsS OT cpell-
HHX MECAYHBIX TeMNEPATyp BO3AYXa H CyMM OcaikoB. CpenHue me-
CAYHBIE TEMNEPaTypHl NaHLl HA OCH X, HCHAapeHHe — Ha OCH Y, a CyM-
Mbl ocanxkos (10,20,30 MM u T. 1.) HamnmHEcaHbl HaJ KamIOH KpPHBOM.

[padux 2 cocrasien a5 sHBAPS H BCeX TOCAGNYIOUIHX MecsIesn
C OTPHUATEILHEIMH CPEIHHMH MECAUYHBIMH TeMIepatypamu, rpadpuk 6—
A8 OCeHHHX H 3HMHHX MecsleB ¢ OTPHIATEAbHOH TeMIepaTypol mno
Aekabph BRAUATETHHO. Ocalku NMpH [10JICYeTe HCIAPEHHA 3a STH Me-
CANbl HE YYHTHIBAIOTCH.

[To rpatuxy I onpeneasercss HcnapeHie IS TEPBONO Mecdlla ¢
NOJOXKHTENbHOH cpelHeill MecsMHOH TemmepaTvpol. Menapeune mias
BTOPOTO H TPETBEro MecsileB ¢ NOJOKHTE/IbUBIMH CPEIHHMH Mecay-
HBIMH TEMIEpaTypaMH BO3MYXa ONpeNeasioTcs COOTBETCTBEHHO MO rpa-
¢purkam 3 u 4. [lo rpaduky 5omnpeneasiercs ucnapenue 1/is yeTBep-
TOTO H BCEX NOCACHYIOIIHX MECHAUeB ¢ MOJOMHTEJABHLIMH CpPelHHMH
MECAYHBIMH TeMIepaTypaMH BO3IYXa.

b. B. Ilonsikos pekomenayer BBeCTH cJeiyloliie TONPABKH K rpa-
¢ukam: 1as Kpaiinero Cesepa (ceBepnee [Toasiproro xpyra) 0,90, aas
cesepa (Mexny Iloasipapiv xpyrom u 58° ¢. m.) 0,85—0,90, xna uent-
pa (reppuropus mexay 58 u 52° ¢. m.) 1,0—1,10, naa pafioHos 10XHee
92° ¢. m. 0,80—0,85, B Gacceiinax pex Hecunt n [Inecrpa 1,00—1,10.

Cyrounstit u rofoBoll X0 HCHapeHHsi ¢ BOAHON TOBEPXHOCTH aHA-
JIOTHYEHE XOIy TemiepaTtypbl Bodayxa. Camoe 0oJsblioe HCHapeHHe Obi-
BAET JIETOM B HIOHE HaH Hioae. C noHHMeHHeM Temnepatyps u aedu-
LUHTa BJAAMKHOCTH yMeHbuiaercss ucnapenue. Ilourn na Bceit Esponeil-
ckoit Tepputopun CCCP ucnapenne sa mait — aBryer cocrasasier 60—
80% ronosoro.

Hcnapenne B pasanunbix paiionax CCCP. Henapenue ¢ oo no-
BEPXHOCTH YBEeJHYHBAETCH C ceBepa Ha Jor, TaK Kak B 3TOM Hampagie-
HHH NOBBILAETCH TeMneparypa ¥ Ae@HIAT BJAAMKHOCTH BO3JAyXa H yBe-
JAHYHBACTCH TpOAO/IKHTENbHOCTE Oe3MoposHoro nepuoga. Hanpumep,
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Ha cepepe CCCP Bpicota c10s HenapeHust 3a rofa cocrasaser 200 mu,
a B nycrbiHHOil 30He 1700 MM,

Hcnapenne ¢ nosepxnoctn peunnix GacceiiioB Takke Bo3pacTaer
¢ cepepa Ha tor. OHAKO B CTENHOH 30HC BCJAGACTBHE HENOCTATKA BJa-
I'H B 1I0YBE HCnapenHe yMeHbllaetcs B HanpasjeHHn X iory. ITostomy
MaKCHMaJabHOe HCenapenne Habawnaercs B woro-sanaanoii wvacrn CCCP,
na KyGann u 8 Koaxuze. Ha Bocrounom xe nobepexse Kacnuiickoro

MopAa wcnapenne ymeHbwaercd no 100—150 MM B rox. 3nech oHo
1I0UTH TAKOE e, KaK B TYNApe.
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Pue. 15. 3aencHmocTs HenapeHisi ¢ NOBepXHOCTHHX peunwx GaccefinoB oT TeMmnepa-
TYPH BO3AYXa H cymMmu ocaakos (mo b. B. Iloasxony).

BosoTHas pacTuTenbHOCTL B NEPHOJ] aKTHBHON BereTanuH TpaHCMH-
PHpyeT orpoMHoe KoJHuecTBO BOIAH. Pacxol poawm Ha cyMMapHoe Hc-
napenue Ha 15—20% OGoapiie, ueM ucnapenHe ¢ BOAHOI IOBEPXHOCTH.
Pacuer cymmaproro ucnapenns ¢ opomaembix semeab. Ha opomaemuix
3eMJISIX HCTapenHe HMeer HeKoTopuie ocobeHHocTH. OpomaeMble MacCH-
Bbl, B OTJHYHE OT HeopollaeMux, ofecneueHsl BAarcit B TedenHe BCEro
pereraunonnoro nepuoaa. Iosromy cymmapnoe ucnapenne (HcnapeHue
€ NMOBEPXHOCTH MOYBH BMECTe ¢ TpaHcnHpauueil) Ha 3TOfi TEPPHTOPHH
GoJbllie, yeM Ha HEOpOIIaeMoil, '

IMocae mosanBa BepXHie OPH3OHTH! NOUYBLI CHAYAJA YBJAAMKHEHH M0
MOJHOH BJAaroeMKOCTH, T. €. TOMTH BCE MOPHI 3anoJHeHsl Baanoit. C no-
BEPXHOCTH NepeyBaaXKHeHHoll NnouBbl WHTEHCHBHOCTL HcnapenHs 6GoJb-
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(¢, 4CM € BOAHOH NOBCPXHOCTH. 3aTeMm BjJara 10j AelcTBHEM CHJLI
THAKECTH ONyCKaencs B HHKedemxawme caou, Henapenme n cesizu c
ITHM yMmenblaercd. OHO BeJHKO, €CaH 110YBa YIIOTHEHa HAH NOKpPLITA
KopKoil. [locne prixaenus nenapenue pesko yMelbiaercs.

B npaxktike npoeKTHPOBAHHA OPOCHTEILHBIX CHCTEM CyMMapHoe Hc-
IAPCHHE C OpOWIAGMBIX TJIOWLAACH, 3AHATLIX Pas’HBIMH KYJBTYypaMd,
paccuuTeiBAETCS 110 IMNUpHyeckodl hopmyae C. M. Aanarsena

E=Fk¥d, (6)

rie £ — cymMmapHoe HellapeHnne 3a pacuerTHsl nepHoj speMeHH (3a ne-
Kany, sa (asy pasBHTHA DAaCTeHHH) B MHJAANMeTpax; k— GHOK/IHMA-
THYCCKUH KO3 duuuenT, 3apucamuil or GHONOrHYecKNX ocobexnocTell
KYJAbTYPBl B OTAe/bHbIE (asbl ee passuTHA; Xd -—cyMMa cpellHecyTou-
HBIX Je(HIHTOB BJAXKHOCTH BO3JyXa 3@ PAcueTHBIi IepHOJ BPeMeHH
B MHJAIHOAapax.

OpHEeHTHPOBOUHBIE 3HAYeHHA OHOKAHMATHYECKHX KO3((HIHEHTOB
HEKOTOPBIX KYabTyp B crennoil soHe CCCP nauwmt B 12064, 2.

TaGanna 2

BuiGopounsie cpeaneaekainbie anauenua GHOKAMMATHYCCKHX
Koappuunentos B mm/ Mo

M neKanu

K

il o 1 2 3 4 5 [ i | B 9 10
Siposas miue- —— 0,27 { 0,320,371 0,43 | 0,47 | 0,43 0,37 | 0,27 | 0,27
HHLLa
Kykypyaa -— — — — 10,2270,2810,31)0,37 | 0,41 | 0,46
Kaprodeas — _— - - 0,23 10,35 0,41 | 0,46 0,46 | 0,41
aetTHelt no-

CaiKH

7. Crymenne BoAsiHOTO mapa

Cryluienne BOASHOTO Napa M MEPEXo] ero B JKHIKOC HJIH TBEpaoe
COCTOSIHHE Ha3bBaeTcs KOHAeHcanuei. Ecau nap nepexoaur »
TBEPJOe COCTOAHHE, MHHYA MKHAKYI0 a3y, To 370 HaswlBaercs ¢y G-
duManuei.

PaceMOTPHM NPHUHHY CrYUIEHHS BOAAHBIX NapoOB.

3eMHas NMOBepXHOCTb CHCTEMATHUECKH H3ayuaer temso. Houbio ati
NOTEPH HE KOMIEHCHPYIOTCA upHTOKOM Tema. Ilostomy npomcxomur
SHAYHTEALHOE OXJaXKIAeHHe HOBEPXHOCTH MO4YBLI M pactenuil. OTHOCH-
TeAbHasl BAAKHOCTL BO3AyXa nossnuaercs. B cayvae nepenachimenus
BOJAAHBIM TapOM KameJabKH eno BeNafalor B Buje pochl. O6pasona-
IO pocsl cnoco0CTBYIOT AcHble, Ge3o01aulbie HOYH ¥ HeGOoAbLIIHE BeT-
PUl, TOTOMY YTO TOTAA K OXJaMICHHBLIM TIPEAMCTAM NPUTEKAIOT HOBLIE
MOCCH BJAXKHOrO BO3MyXa.
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Ecan oxaamienne IIPOUCXOAHT NpH OTPHUATENBHBIX TEMIepaTty-
pax, NOBEPXHOCTL NOYBH M pacrenuil noxpuisaercst Muees. Ha na-
BETPEHHON 4acTH IPOBOJORB, AepPEBbLEB, KYCTOB, 3[aHHH H T. H. OCaK-
naeres H3MOPO3b, KOTOpas 110 BHCIIHEMY BHAY J0XOKa Ha HHEH.

Cnoit Jabia, ocamIalouiniics Ha creHax JOMOB, MOCTOBEIX, JAepeBb-
X, Teaerpadublx croa6ax, HA3HBAKT FOJOJE 0 M.

Kounencaius BOAMHBIX TApOB B COBEpLIEHHO YHCTOM BO3JlyXe Ha-
CTYIAeT TOJABKO 1IPH OYEeHb BLICOKHX nepenacuiutenusx. das ob6pasosa-
HHA KaleJeKk o6aaKkoB WIH TyMaHa B VCJIOBHAX HacCbleHnoro napa, a
MHOrLA Jlazke MPH OTHOCHTEAbHON BaamuoctH ke 100% unyxHo,
qToGBl B BO3JYXE HAXOAHAHCH TBepAble HAH MKHIKHE HacTHIbl: IILLIb,
abpiM H T. 1. Takue yacTHIE HA3LIBAIOTCA AApPpaMH KOHAGHCAILH H.
HanGosnee akruBHLe AApa KOHAEHCAIHH — YACTHIBI COJEH W KUCJIOT.
Ha nux BoastHble Hapel KOHABHCHPYIOTCA H NPH OTHOCHTEALHOI BJIAZK-
Hoern 80%.

8, Ocanku

BHubl OCAjKOB: JOM/b, CHer, rpaji, uHeir, poca. OcHOBHas Macca
ROJBI NOCTYIIA€T HAa NOBEPXHOCTh 3e€MJM H3 00/1aKOB B BHJAE JOKIAA H
cHera. KoanueeTBo OCTAAbHEIX BHAODB OCAIKOB COCTABJAET BCETD OKOJIO
1% obuero obbema arMocdepHblX OCaAKOB.

Kanu MoKAs HAM KPHCTAJAAB CHEra BHINAZAIOT H3 00JAKOB JHINb
TOra, KOrla CKOPOCTh HX lafeHns D0Jablie CKOPOCTH BOCXOASIUIHX JBH-
Hennii Boszayxa. Kpome TOro, HHXKHHE CJOH BO3JYXa IOJIZKHEI OLITh
HACHIIEHBl BOAAHLIM TADOM, HHaye OCajKH MOTYT HCHAPATHCS. Ilo-
3TOMY Kaljan AOMAA W CHEKHHKH HLOJUKHBI NPeoio/eTh He TOJAbKO BOC-
Xoasuee JIBHX<EHHE BO3AyXa, HO H MPOHTH, HE HCIAPHBILHCDL, LIYTh OT
obnaxa no semau. JLis 3TOrO OHH JAOMMKHB HMETh AOCTATOUNLI Bec
H OTHOCHTEIbHO GoabliHe pasMepul. Poct Kanedab WIH CHEHHHOK NpoO-
HCXOAMT HWJIW B CHAV KOHJeHCcalUHH BOJMHOrO fapa Ha HX IOBEPXHOCTH,
HIAH B pe3yjbrare CJAHAHMS, a Takke lPH CMEP3aHHH KalleJb, mnoma-
AAIOUIHX HA KPHCTAMIB Jbla.

Ocalki BeIpazKalOTcsd cJ0eM BOAbL (B MH/AJIHMETpPAx) pPaBHOMEPHO
pacnpese enton Ha IJola1l, oKpbiTod AoxueM. Ecan Ha | ra BH-
namaer X MM I0XKAS, TO oObeM BolIbl, nocrymnawueid Ha |1 ra, co-
LTABUT

X 1
W:Wflﬂ[]-lﬂﬂ.:lﬂa, (T:]

rae W— obbem Boant B M*/ra.

Jinsun. doxau XapakrepH3VIOTCH CYMMOH OCaJKOB H TPOJOJAIKH-
TEJALHOCTHIO HX BhinaaeHds. OTHOIIEHHE CYMMbI OCaJKOB K NPOJOJHKH-
TEJbHOCTH HX BbillaJlecHHA HasbiBaeTcs cpejiied HHTEHCHBHOCTHIO
poxast. CpeaHssa HHTEHCHBHOCTb JOMAs Bblpamaencs (hopMyJoil
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rAe g — HHTGHCHBHOCTbL JOMAA B MM/MHH; X — CyMMa OCalkoB B MUJI-
JuMerpax, { — NpofAoAXKHTCALHOCTh OCAJKOB B MHHYTAX.

HureHcusHocth omAA pasnooOpasHa. OOwuHo ocennpe JOMIH
OXBaTBIBAIOT OOJLIUYIO TEPPUTOPHIO H BeCbMA NPOAOAXKHTENAbHB. HMH-
TEHCHBHOCTE uX HepeaHxa. JloxAb  HHTEHCHBHOCTLIO  GoJble
0,3 MM/MuH HazwiBaercd AHBHeM. JINBHH, Kak NPaBHJIO, BBINALAIOT
JeTOM; B 3KapKHe JHH, HO HHOrZa OHH OBLIBAIOT paHHel BeCHOH M M031-
Hell 0CeHbIo,

B sacywausplx paiioHax JHABHH OXBATBLIBAIOT OXHOBPEMCHHO, Kak
HPaBnao, HeGOJLIUYIO TCPPHTOPHIO (LECATKH, PeaKo COTHH KpBajapar-
HLIX KujaomerpoB). M3 caMmulXx CHIBHLIX H3BECTHH JIHBHH, BHIMABIIHE
B 1932 r. B Xpuernanonke (140 My ocanxos 3a 2 u 30 mun) n B 1963 1.
B Baszoske Caparosckoil o6aactu (134 MM ocaakos 3a 2 u).

JIuBHH wHrpaiot GoOJbLIYIO S
poJk B (OPMHPOBAHHH TOA0- f sl
BHIX CYMM ocafkoB Ha [lanb-
HeM Bocroke u B cybrponu- |
yeckol 3oHe. Tak, B 1885 r.
5 . baryMu Belaso 3a oHH
cyTKi 261 MM ocanxos.

Pacuernas cymMa 0cajikos,
BHIMAA0IHX 3a BpeMs JIHB-
HA, BEIHKa, eciH paccMaTp- ‘
BATH O4EHb JVIMHHBIA psig Ha- 0 ) -@@-;ﬂ}'ﬂ— 1000 iw—”*
Gaojednii, cxkaxem, 3a 100 : s

ger. Onun pas B 100 ner Puc. 17. KpHsad 3asHCHMOCTH cpeaseil HH-
BOSMOMKEH JHBEHbL ¢ OueHL TeHCHBHOCTH AoMas (nostopsemoctsio 1 pa3
Gombmoil cyMMoil ocaaxkop, B B 100 aer) or ero mpogomkmrensdocTH Js

TedeHne e OoJee KOPOTKOro RSPt O e

cpoka mabmonexuir (50, 10

JeT M T. J.) TakHeé HCKJIOYHTEJbHO OO0JBLIHE JTHBHH MEHEee BepOsITHLI.
[losTomy pacuerHasi cymMma ocajkos Oyaer mennine. Ha ocHopanun
HMelomuxes martepuajaos Haomojaennit 8 'TH cocrasiena kapra nso-
JHHHH pachnperesieHns MakCHMa/lbHOro CYTOYHOrO €051 OCaaKoB (MoB-
topsiemoerbio 1 pa3z B 100 net) (puc. 16 Ha Braeike crTp. 32).

M3 puc. 16 Baano, 4T0 MAaKCHMYM CYTOYHBIX CYMM OCaJKOB, NOCTH-
rajouguin 260 MM, nmaxoaurca na kpaiiiem lOro-Bocroke CCCP u B
Jakasxasbe (10 300 mm). B uenrpaabnbix paiionax Esponeickoit Tep-
puropu CCCP MakcHMyM CYTOYHBIX CYMM OCa/JKOB HAXOMAHTCH B mpe-
aeaax 90—120 mwm.

Munumansnan seanunda (50 mM) npuxoauress Ha HOAYIVCTHLIHHBIES
U nycreiiHbie paitonnl n Ha Kpaiinnit Cesep CCCP (40 mm). C yBe-
JHYEHHEM TIPOMOJIKHTENbHOCTH HAOMIONEHHIl COOTBETCTBEHHO BO3pac-
TaeT cymma ocaiaxkos nosropsaemocteio 1 pas B 100 ner.

HM3menenne cyMMm OCaJKOB B 3aBHCHMOCTH OT HHTEHCHBHOCTH H
NPOAOJIKHTENBHOCTH JOM/IA PasJHYHO B pPAa3HBIX [PHPOAHBIX 30HAX
CCCP. Ha puc. 17 nokasaHna KpHBas CpefHell HHTEHCHBHOCTH JOMKIS
(nosropsiemoctsio 1 pasz 8 100 ner) or ero NpoOAOIKHTENBLHOCTH JJIA
paitona r. CeepaJsioBCcKa.

EEG G

[ S S
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W3 puec. 17 Buano, uT0 ¢ YBEJAHYCHHEM TIPOLOJIAKHTENAbHOCTH JLOAKAA
yMEHbLIACTCH €ro HHTeHCHBHOCTh. Tax B pasbupaeMoM npuMepe ¢
VBEJHUYEHHEM [POJOMKHTENLHOCTH OT O a0 60 MHH HHTCHCHBHOCTDL
noxas ymenbmaercd or 4 po 1,0 mm/mMuH. C panbHeiinM yBeaue-
HHEM MOPOJOJIKHTENbHOCTH HHTEHCHBHOCThL YMEHbBIIAeTcsd B ropasio
MEHbIIell cTelleHH.

Cyrounasi cymMMa OcaJlkOB He TMPONOPUHOHANLHA IPOLOJAHTE b-
HOCTH MX BeinafgeHus. Tak, ecan y r. CBepAJOBCKa cI0H OCaAKOB (MO-
sropsemocteio 1 pas B 100 zer) npu mponromxurenbnocrn 450 mum
cocrasaser 0,22-450 = 100 MM, 1o 3a 26 MuH (TIpy YyMeNbIIEHHH
npoaoJKHTeAbHocTH B 17 pa3) cymMa oOCalKoB YMCHLILIAETCH TOJIBKO
B 2 pasaucocrasaser 1,92:26 = 50 mm. B sToM ciayyae Koadpuunent

()
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Puc. 18. Tunoene KpHBHME PEAYKIHH CJCH OCAJKOB B 3aBHCHMOCTH OT HI-
TepBala BpeMenH.

I —pafion 2 mo xapre na puc. 19, 2—paioh 3 (Ceepmaosck); & — paiion &
4 — pafion 12,

YMCHBLIIEHHA OCAAKOB, HJIH KO3(MPHUHEHT PepYKIHH, COCTaBJIAET | Fs

+ 2 = 0,5. 3asucuMmocTts KosdbunuenTa penNyKIHH OT HHTEpPBala Bpe-

MeHH mokazaua na pHc. 18 B morapuwdmmueckom macwraGe. Ha ocn

opauHar npusenen Kosddunuent pexykuun P(v), a Ha ocH abemuHce —

HHTEpPBaJbl BpeMeHH 7. MarteMarnyecku 3TO Bbipaxaercs (POpMYJIOH
H:

T b (%), (9)

rne Hp— cymma ocankos no kapre (cm. puc. 16); H. — cyMuma ocai
KOB [IPH MPOAOJAKHTEALHOCTH T (MHH).

Tak, nanpumep, y r.Csepanoncka (puc. 18 2) npu npomomKHTE b
goetn 100 mun P (t) = 0,62, a cymma ocapukon cocrasiser 100-0,62 =
62 mm.  Koadduuuent peaykuuu W(t) =1 npn npoROIHKHTENBHOCTH
v = 500 mun. 3naunT, IPH STOM HHTEpPBaje BPCMEHH CyMMa OCalAKOB
cocraBuT 62-1 = 62 MMm.

MHTeHCHBHOCTL OCAAKOB # KO3(D(DHIHUENTH PeayKiuu IpPH pasHoi
MPOMOMKHTENLHOCTH He opunakoBsl Ha Teppuropun CCCP. Onn

30
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3aBHCAT OT NPHPOAHLIX YCAOBHA oTaeabnniXx pernonos. Ha puc. 19 no-
KasaHn TpaHuilbl PafioHOB ¢ OJHHAKOBHIME 3HaueHHaMH P(t). Ha
puc. 18 npusenena 3aBHCHMOCTb Y(T) OT MPONOJIKHTEJILHOCTH HHTEP-
BaJOB B paiionax 2, 3, 8 n 12. '

Cuexnniii mokpos. Cuemxunku, manas #13 o0Jaxos, fepexoasr H3
X0J0AHLX choes armMocdepn B Gosee Tenapie. [lpu MOAOAKHTEABHLIX
TeMiepaTypax B HIDKHUX 108X aTMoc(epbl CHEr MOMKET MepenTH B
R0%Ab. Ecm Ke pasmep CHEKHHOK MaJ, a8 BLICOTA 1AJICHAS BeJIHKA,
TO Ocaiky, He gocruras semad, ucnapsiorcs. [lostromy, HeeMoTpsa Ha
HAJHUHE CHEXHLIX 00JaKoB B TPOIHUECKOM Mnosice, CHEr HHKOrjla He
NOCTHTAET IOBEPXHOCTH 3eMJaH., B yMepeHHBIX uIHPOTAX (B mosice €
BPEMEHHBIM CHEXKHLIM IOKPOBOM) CHEr HAKalJHBAeTcs B TEYCHHE 3HM= -
HEro NepHoJa H TAeT C HACTYIIEHHEM TMOJOXKHTEABHBIX TeMmneparyp.
[Tossipuble NPOCTPAHCTBA M BEICOKHE TOPH OTHOCATCH K TOACY € NO-
CTOAHHBIM CHEMHBIM IIOKPOBOM,

3anacn BOAK B CHEXHOM NOKPOBE 3aBHCAT OT TOJANIHHLI H NJOT-
HOCTH ero 3aaeranns. [laoTHocTh cHera npegcrasjiser cobGoil oTHOIIE-
HHe oOkeMa BOAH, ofpasyionieiics npu CHerorasuun, K oGbeMy cHera
10 TasgHHA

-

Bl ST il

a W,

B = W’: : (10)
rae & -— ujaotHocth cHera; W, n We— coorsercrsyioniie o0beMbLl BO-
Nkl # CHera. |

Prixabiii cBeKeBHLINABIIMI CHer HMeer mjaoTtHocts nopsiaka 0,10—
0,15. C yBesHueHHEM TOJMIHHBEI CHEMKHOrO INOKpOBa BO3pacTaer ero
[IJIOTHOCTh, TAK KaK HHXHHE CJOH YIJOTHHIOTCA NOA JAaBJICHHEM BEPX-
uux. OcoGenno yBeJuuHBaercs MJIOTHOCTh CHera fnocie oTTeneneil H B
NepHOJ CHEroTasiHd B CBA3H ¢ HaculilenneM ero sonoi. Eciu B Tevye-
Hie 3uMbl GBIBAET HECKOABKO oTTeneseii, ofpa3yercs CAOHCTLIH CHEX-
HBlff MOKpOB, B KoTopoM Gojee NJOTHHIE CJA0H YepeiyloTes ¢ MeHee
IIJTOTHBIMH. |

Buicota caos Boasl fy, odpasyiomeiics OT TasHHs CHEra BBICOTOH
he, cocTaBaser )

fy = Bh,. (11)

CHerorasiHHe TIPOHCXOAHT B Ppe3yJbTare BTODKEHAR TENALX.
Macc BO3AYXa H TOJ HEMoCPeACTBCHHBIM BO3ACHCTBHEM CCJHEUHBIX JIYs
yeil. Boa, 06pa3yiomascs npi CHeroTasHHH, NOCTENEeHHo NoriomaeTes
cHeAHEM nokpoBoM. ToabKO nocie 10JHOTO HacLILIeHHS cHera BOAOI
(1o nmosaHOM BAArOEMKOCTH) BOAA ONYCKAETCS BHH3 H CTeKaer Io no=
BEPXHOCTH TMOYBHI.

[TponosaKuTebHOCTb 3aJIETAHHA CHEKHOTO TNOKpOBa 3aBHCHT O
TeMiepaTypHux yeaosuit mecrnoctn. Ha noGepexse Cepephoro Jlend
BHTOrO OKeaHa OHa coctapasier 240—260 aHeil, a #a 10ro-BOCTOUHOM

r

nobepesbe Kacnuiickoro Mopsi — Beero anmb 3—4 juisi B roay. Kon
tuHenTaabHocTh Kaumara CCCP Bospacraer ¢ 3anmaja Ha BOCTOK. &
9TOM HANpPaBJeHHH YBEJHYHBAETCS H TIPOAOIKHTENbHOCTL 3ajcrak

CHexHOro NOKpoBa. Tak, HA OMHOA W TON e napaniead 60° cher J€
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KHT Ha moGepembe Daarniickoro mMops B cpeanem okoao 80 nueir, a
i Janaanon CuGupu — 200 nneit.

IlpuGopu pas wamepenun ocankos. OcHOBHOM nmprbop Jst HaMepe-
iHA 0CaAKOB — ocankomep TperbsixoBa (puc. 20). Ocaakomep cOCTOHT
13 BEAPA € NJA0ULa1bI0 IPHEMHON nosepxHoctH, pasnoit 200 cm®. Beapo
VCTAHABJAHBAIOT Ha CTOA0E B TaraHe tax, 4roOul BepXunil Kpail ero Guia
a BLICOTE 2 M OT HOBEPXHOCTH Mousbl, Or BBHAVBAHHA OCAJAKOB BEeT-
POM TPHOOP 3aULHUIEH H30THYTBIMH MEeTaJJIHYECKHMH I1aHKAMH.

dast naMepenns ocajlkos HakKo-
MUEBIIYIOCH BOAY NEpPEAHBAIOT B H3-

3 MEpHTEJbHLIR CcTakal, Kamjloe je-
' JeiHe KOTOPOro  COOTBETCTBYET
cao0 0,1 mM.
Prc. 20. Ocankomep Tpernaxosa. Puc. 21. Ilmosuorpad.

| — npaeMunft cocya; 2— cocya; 3 — cudou:

4 — xoXyx: 5-— pepo camonmciup: & — NOK-

AcMepEO® Belpo; 7 — CTEPMCHR C NONAAR-
KOM.

Jas anromaruyeckoii sanmen Koanuecrsa JOKIAA H €ro npoaoaxKu-
<IBHOCTH COyXHT naoBHorpad (puc. 21). Ocanku B naBHorpade
yAAB/AHBAIOTCH JIOKICMEPHBIM BeAPOM momansio 500 cm2. Ms nok-
=MCPa BOAa cTeKaer no 1pybKe B cHeUHANBHBIT COCYA ¢ MOMIABKOM.
oraa ypoBenb BOABI HOXHUMAETCA, NOMIABOK BCT/ILIBACT Beepx. Ha
TCPKHE, TPHKpPenjiennoM K nonjaasky, NpHBHHYEHO [Iepo caMonHcla.
DVMaikHaf Jenta naxera na GapabGaH, BpamlacMbIii YACOBLIM MeXaHN3-
oM. Tlocne nmanoanenns COCyla BOLA uepe3d cH)OH BEUIHBAETCH, MMO-
14BOK ONCKAETCsl HA AHO COCYAa; B 3TO BpeMA Mepo BblYEPUHBAET Ha
ACHTE HHCXOAALLYIO BEPTHKANALHYIO JuHHIO. [0 3anucy na Jeute on pe-
Jakaa N 586 33
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I JAEAHIOT HAYaJA0 H KOHEW A0XAA, KOJHYECTBO BhIllABLIEH BOALI, a I'E.T['E'

NOBATE/BHO, H HHTEHCHBHOCTE OCAIKOB.

BbicoTy CHEXHOrO 110KPOBA Ha METEOPOJIOTHYECKHX CTAHUMAX Olipe-
JEJAIOT NPA NOMOILH CHErOMEPHBIX peex.

[l1otHOCTL M BBICOTY CHera, a CJAea0BaTeNbLHO, H 3allachl BOABL B
CHEeXHOM MNOKpOBE ONpeNeadlOT BECOBBIM CHEroMepoM, HJH INIOTHOMEe-
poM (prc. 22). 10 UHIHHAP € 3a0CTPEHHBIM KOJALIOM C OXHOH CTO-
poust. [lnomane ero npuemuoi nopepxnocry panxa 50 cm? Ha crenke
HUIAHAPA HaHeceHa CaHTHMeTpoBas mkKana. Kpeuika uuauiapa cbeM-
nas, Ilpn paaTnn npobul uuanuap norpy:kaerca B cier. Ilox Koabuo

Lol i B b atal clal sl o N ladabad ; =

Puc. 22. Becosoit naotHomep.

noasoautea jgonarka. Ilocae sroro WMAHHAD NOAHAMAETCSE H ONPOKH-
apisaerca. CHer B3BeUiHBAIOT NpH noMonn Ge3MeHa ¢ TOYHOCTBIO 5 .

Ecian pelcoTa CHEXHOro nokposa cocrasaser he cM, a NJOTHOCTh
ero 8, To o6bem ero B cMm® cocrasaser W, = 50h,, a pec cHera B
rpammax

Wﬂ = Sn '&ta' {]2]

Tak Kak oaHo jenedue Ha KOPOMBLICJAE COOTBETCTBYET BeCy cHera
5 r, To npu n aenennsix npec cHera n rpammax Wy=>50n. H3 pasencrsa
on =950 h.6 naxoauM HLJAOTHOCTEL CHera

™ -Elﬂ 1
L A [T, (13)
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3anac BOAB B cHeEre

o= e = = —jo— [en] = n [wu). (14)

Pacnpeje/ienne cpeiHHX MHOTOJETHHX TFOAOBEIX OCaj/IKOB Ha Tep-
puropun CCCP noxkaszano Ha puc. 23 B BHAE H30THET (JNHHHI paBHBLIX
cymm ocankos). Ms pucyska Buano, uto OoJblie BCEro 0cajlkos
(2500—2700 MM B roa) Bemagaer na Yepuomopckom noGepexne Kas-
xasa. Cymma ocankos monmwkaerca ¢ 700 mm Ha cesepo-sanage ETC
no 200 mm B Ipakacnuitokoit HuaMenHoctH H Menee 100 MM B nycTbi-
nnx Cpenneit Asuu.

Boablyio podb B pacnpeiesieHn 0CaaKoB Hrpaer peabed, yrajen-
HOCTH OT MOpsi B apyrue ¢paxkropol. Koan4yecTso 0calKoB Bo3pacTaer ¢
nucoToll mecTHocTH, Ha HaBeTpeHHBIX CKJAOHAX BBICOKHX Trop cymma
peajakos Doablue, 4eM Ha HOABCTPEHHBIX CKJAOHAX.

[1a reppuropun CCCP npeobaajnaior B OCHOBHOM JIeTHHE OCAIKH.

CnocoOnl BbIMHCAEHHSE KoJauuecTBa ocajakos. Mereopojornueckne
CTANILA pacnpeesensl 110 TePPHTOPHH CTPaHbl BeChbMa HEepaBHOMEPHO.
Muorga ony HAXONATCA 34 UpPENenaMH ydyacTka, JJs KOToporo Heob-
XOJLIMO ONPe/leNIHTh CYMMY 0CaJKOB.,

Jlas pacuera cpeaHero KOJHMUECTBA OCaiKkOB Ha 3aJlaHHOH TeppH-
LOPHH IPHMEHSI0TCA CaelyIouiHe cnocobmnl.
|. Criocob cpeaHeii apudMmernueckoit — Hanbojee npocToil, HO H
nanMenee tounslii. Ero npuMeHsior ToALKO /1St TEPPHTOPHE C PaBHHH-
- jun peabedoM HpH HAJHYHH OCTATOYHO FYCTOH CETH METEOopOoJori-
gecknx cradumii. B stom cayuae cpeanee KOAHYECTBO OCAJKOB Ja#A
Weell TEpPHTOPHA Xep BHIMHCASAIOT JAEJCHHEM CYMMBI OCaikoB XX, 3ape-
(HCTPHPOBAHHBIX BCCMH CTAHIUHAMMA, HA YHCI0 CTAHIHIA A

| X

=3 (15)
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2. Meton kBaaparon NpHMEHHM JAA 00JbIIHX njomaneH. Bea mio-
ULLL TCPPHTOPHH JIEJIHTCA Ha CceTh paBHOBeaHKHX KBanpatos. Cpen-
HeApH(pPMETHYCCKYIO H3 CYMM OCAJIKOB Ha BCEX CTaHIHAX, pacrnoJioxKen-
WX B KBajiparte, NPHHAMAIOT 3a CYMMY OCaIKOB 3TOro Ksajapara.
licaam B AawnoM KBajpate HeT METEOPOJOrHYECKHX CTAHIHI, NPHHH-
MUIOT CPeNHIOn BeJHUHNY 10 AaHHBIM JABYX OaHKalluHX CTa’nui.
CPeansasa BeaHuYnHa OocalKoB BCEll TEPPHTOPHH NOJYUYAETCA Kak cpeaHe-
apnpmernueckast 3 BeJHUYHH OCAJKOB BCEX KBaJAparTos.

4. Meron usoruer npumensierca npu GoJiee TouHBIX noacuerax. Las
NOCTPOCHHA M30THET HeoOXOMHMO B TOYKAX DAClOJOXKENHs MeTeopo-
AOPMUeCKHX ctanunil Belnncath HabalojeHHbie cyMMul ocajakos, [locae
WIOI0 NPOBOAAT H30THETH (JHHHH PaBHBIX CYMM OCAaaKOB) TOYHO TaK
K0, KOK BBIYEPUYHBAIOT FOPH3OHTAAH penbeda mecrHocrn. Cpenuss

CYMMA ocankos (puc. 24) BHyHCAAETCH KAaK CpeAHEB3BEINEHHAS BeEJH-
inn aas Beeilt Teppuropun. Ias storo naouiajib MexIy COCEAHHMH
Worneramu fi, fa, ..., fn YMHOKAIOT HA CPEAHIOWD CYMMY OCafikOB
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4. llpn nprHMeHeHMH METOJA B3BEIIHBAHUS BCIO TEPPHTOPHIO pas-
OHBAIOT Ha yYaCTKH caeayiomum obpasom (puc. 25). Toukn /—6 pac-
NOJIOKEHHA METEOPOJOTHYECKHX CTAHUHH COCAHHAIOT NPAMBIMH JIHHHSA-

T
Puc. 24. Bruncnenue cpex- Pue. 25. Bruncnenwe cpen-
Hell cYMMB OCAllKOB METONOM HEr0 KOJAMYECTRA OCAlKOoR Masn
H3OTHET. TEPPHTOPHH METOJOM B3Be-
HIHBaNHA,

sit. [loayuator TpeyroavHuku 126, 246, 234, 435, 645. W3 cepenunnl
KAXKA0H CTOPOHB BOCCTAHABJAMBAIOT TIEPNEHAHKYJIAPLI BHYTPbL Tpe-
YIoJbHAKA 10 HX nepecevenns. Takum obpasoM, mccienyemasi Teppu-
topua ABCHAE pasjenesa nepneHiHKyasipaMi Ha KoHTypu ABJH,
- BCJ wn ppyrue. K xourypy AHFE ornocutess GauxKaimiasg craHuus /,
| K Kourypy ABJH cranims 2 v r. 1. YMHOKHB TJ0MAAL KAKIOr0 KOH-
| 'Ypa Ha cyMMY OCAJKOB COOTBETCTBYIOUICH CTaHIHH, MOJAVIAOT 00LEM
~ OcARKom aas Kaxkaoro Kontypa. Yacrwoe or mesenusi o6beMma ocaf-
OB BCEeX KOHTYPOB Ha HX CyMMapHYI IIOIadb COCTAaBJSET cpeiue-
. DANEHIENIYIO CYMMY OCafiKOB BCeil TEPPUTOPHH.
!
.

9. Bopa B nouse

Haecrs arvocthepHrX ocalKoB, BHNIAAAWUIHX HA TOBEPXHOCTH 3eM-
AU, NOFJ0IIAaeTes NOUBOH, 4 4acTh HCMApPSeTca H Crekaer B IOHHMKEeHHA
W nopoemul. Tlousa yeaamnsiercs M TPYHTOBbIMH BOJAMH, €CJH OHH
WAeroT Gan3ko ot nosepxHoctH. B 3TOoM caydae DPpyHTOBaAs BOJA
HoANNMaeTes Beepx no Kanuaaapam. Boeicotra noansiTHs rpyHTOBOM
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BOABI, MAH 30HAa KanWAJAAPHOH KalMbl, 3aBHCHT OT MEXaHHYEcKOro co-
CTBA rpyHTa: OHA O0paTHO NPOTIOPUHOHAAbLHA AHAMETPY KalHJJISpOB
H coctapasier 2—3 M y ramH, 1,6—2 o y cyraunakos n 30—50 cm y
MECKOB.

Koanuuectso Boaw, Haxonsmeiics B 1104Be, 06yCA0BAHBAET ee BAAK-
HOCTh, KOTOopas BHIpaxaercs B BECOBBIX HAH OOBEMHBIX IPOLEHTAX,
. € B IpOUeHTaX OT Beca HAH OObema nousw. [las onpenesenus
BAaXHOCTH Oypom Oeperca oGpasen mouss. OGpaseny noMemaor »
AJIOMHHHEBBLI CTAKAH H B3BEIUMBAIOT Ha TEXHHYECKHX Becax. 3arem
IOUBY BLICYIUHBAIOT B Teuenne 6 u mpw Ttemueparype 105—110°C,
flocae uero BHOBL nasewnBaiot. M3 noayuennoil BeanunHbsl 8punTaior
BEC CTAKAHUHKA H NOJAYYAIOT Bec BuiCyuweHHOro obpasna nouse. Pas-
HOCTL BEIHUHH A0 H MOC/Ae BHICVUWIHBAHHA COCTABJSET BeC BOILL

Baaxuocrs y, % onpeneasior 1o dopmyae:

To =—32—+100%, (17)

I

rie ity — Bec BOAM; /iy — Bec cyxoii MOYBHL
[lycth r — oObemuslil Bec, HAH BeC CyXOil NOYBLI B CAHHIIE 06BEMA
(t/m® nam r/em?). Torna o6beMuas BJAaKHOCTb ¥ COCTaBHT

To ="y (18)

3Has BAaNKHOCTH W OGBEMHBI BCC, MOMKIO ONpeNeJHTh 3anacel
BJary B nouse. Paccyinaem caenyiouum obpazom. B omnom reKkrape
OYBLI TONAKON ciost it (Merpnl) umeercss o6beM nousw 1003 100X
Kh(m%). TIpn o6bvemuom Bece r sec nouswl cocrasut 100X 100%h X
Xr. Tak xax B mouse WmeeTcss ya % BaAarH, T0 Bec BOAM (T/ra) WM
o0bem (M¥/ra) cocrasur

_ 100:100 Ary,
W= 100 =

100 fryy = 100 A7, (19)

Bricyuiennniit 0 aGCOMOTHO CyXOro cocTosiuusi (B Teuenye 6 u npu
Temneparype 105—110°C)obpasen noussl norjoutaer BoASHON nap
H3 BO3nyxa. MakcuMmaabHOE KOJHYECTBO BJATH, TMOLIOMAEMOfl aGco-
JIOTHO CYXOH NMOYBOMH H3 BO3AYXa PH OTHOCHTENLHON Baamuoct# 949%,
HA3HBAETCA MAKCHMAJAbHON THrpocKonuuYHOCTbIO (MI).
ITa Biara yAepKHpaercd UACTHUAMH NOYBHl ¢ CHJIONK OKoJo 50 art.

B zasucumoctH OT MCXAHHYCCKOTO CcOcrana NOYBLI MaKcHMAJdbHAa#A
PHTPOCKOIIHYHOCTE  TVIHHBI H TH/KEJABIX CYMJIMHKOB pania 11—129%,
CPeIHEeCYIVIHHHCTRIX mouB H TpyHTOB 7—8%, meckos 2—39;.

3anmac BOIW NpH BJAAXKHOCTH NOUBHL, coorBerctBylomedr 1.3—1.5
MAKCHMaJbHOH THTPOCKOMHYHOCTH, HASbIBAEICS MEPTBLIM 341 a-
coM. Tax, Hanpumep, 8 MeTPOBOM CJIO€ IJIHHHCTON TIOUBH TIPH F =
= 1,45 r/cM® 1 npr BIAXKHOCTH, PABHON MAaKCHMAaJAbHONH THPPOCKOINHY-
HOCTH, vY»= 11 MepTBuili 3amac cocrasaser 100> 13 1,45
X11X1,56=2392 m*/ra. ta Bojla NPOUHO CBA3AHA C TIOYBEHHLIMH Ya-
CTHUAMH H HEe MOXeT OBITH HCTIOJB30BAHA PacCTeHHAMH.
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Bona, nocrynawoulas B Mousy BO BpeM# cHerotrasuus, A0S HJIR
110J1BOB, pasMmeutaercd B Kanwaaspax. IayOnna yBJIAKHEHHS HOYBLI
IPH ITOM 3aBHCHT OT KOJMYecTBa mocTynHsuieil sojibl. MaxkciMaabHoe
KOJHYECTBO BOJILI, KOTOpOE MOKeT YACpmarbCi B Kanuhianapax, He
ONYCKAaACh BHH3, COOTBETCTBYeT HNpeaeibHOH NOJEeBOH BJa-
roemxoctu (IHIB).

Beanunna ITT1B cocrapasier: A8 FJAHHHCTHIX nouB okeao 24—32%,
nas TAKeaocyrapHHeTix  20—26% u Ang cpeAHecyrAHHHCTRIX 18—
24%.

BaaKHOCTE NMOYBLI ONpeiegeHiHcro MeEXanH4eckoro cocTaBa 3aBHCHT
OT KOJHYECTBA OCAJKOB, CTOKa, HCMAPEHHS H TPaHCNHpPAaUHH, KOTOPHIC
CHABHO MENAIOTCS B TEUeHHe rojfla H Ha pasHbIX CeJbCKOXO03AHCTBEH-
neiX yroabax. Tax, B jecy 4acTb MOXKIAEBHIX OCA/IKOB 3a/1€pKHBAETCH
KpoHaMy fepesben u He nonagaer B nousy. CHer B Jecy COXpaHACTCH
OJHOCTBIO, B TOJIE e YacTh CHera CHOCHTCS BETDOM B OBparl H
pycaa pek, Boobuie B noxuxenns peaseda, CHerospie BOAH B Jiecy
Maso crekalor; Goablias uacth HX BhnuThiBaencs B nousy. [lostromy
NECHON 1ovBa B JIEcy YBJAaHeHa Jyyuie, uem B noJge.

Jletom cymmapnoe soponorpebaenne Goablie Ha NOJAX, 3aAHATHIX
pAAroMIOOGHBLIMH KyabTypamu. [IpuueM pemalomyio poJb Hrpaer npo-
NOJKHTENBHOCTh BereTanponnoro nepuoaa. Ilosromy 8 crenHoit u Je-
COCTEelHONl 30HaxX K KOHWY Bereraunu Ooablue HCCYLIEHB! 1104BLI, 3a-
HATHBIE MHOTOJIETHHMH TpaBaMH, 3aJiexbio, LEeJAHHOH, 10X JecoloJo-
cami, B MeHpmeli creneHn HCCYIIAeTcs MovBa H3-NOJA panNHHX APOBHX
il O3HMBIX 11OCEBOB.

10. Jlagaenue BO3ayxa

Tak kKax BO3AYX HMeeT BCC, TO OH JABHT HA 3€MHYIO INOBEPXHOCTD.
Jlapnenne Bo3nyxa, wiu aTtmocdepHoe JaBlieHHe, paBHSETCH Becy
cronfa armocdeps, NpUXOAALLEHcA HA EAMHHIY nJaowand. 3a nop-
Manbhoe armocepHoe Aapiaenne (HJAH OAHY arMmocepy) Ha HIHpOTE
45° na yposHe mops npna temneparype 0°C npuusgro gasaenne 760 mm
pryrHoro croaba. B mereoposorun armocpepHoe ganaenne oObIYHO Bhi-
paxaerca B Mmuaawbapax. Teicaua muaaubap (oamu Oap) pasna
750,1 MM pryrHoro cron6Ga. OauH MHIJIHMETp PTYTHOro croaba coor-
nercreyer 1,33 muaambapa. Hopmansnoe armocdepnoe masienne pas-
no 1013 a6 (8 cucreme CH 1,013-10° [1a).

[pubopel ans Hamepenus aasneHus soaayxa. Armocdepuoe gapie-
nue uaMepsercs Gapomerpamu. Ilpumensiorcs f1Ba THna GapoOMeTpoOB.
PTYTHBIE H aHepouAsl. PTyTHuil 6Gapomerp 6GoJiee TOYHBLI MpHOOpP, ueMm
anepona. On npeacrasasier coboit Tpy6GKy Anunoil okoao 1 M, 3anasH-
HYyI0 ¢ oaHoro kKonua. TpyGKa OTKPHITHIM KOHIIOM ONylleHa B YallKy
co pryroio. Pryrn B rpybke yaepusaercs anMochepHLIM naBleHHEM,
JeHCTBYIOIMM Ha MOBEPXHOCTL PTYTH, Haxonsuefics B uyawke. Yewm
Gosblie naBjJenHe, TeM Bbillle TOJHHMAeTcs PTYTh B TPybGKe (pHe. 26).

Orcuer no pryrHoMy OGapomerpy NpPOH3BOJAHTCA TPH MNOMONUIH HO-
HHYCaA.
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Bapowerp aunepomn (pme. 27) npencrasasier coGofi rodprpoBan-
HYIO KPYMJIYI0 METAJTHYECKYI0 KOpoOKY. BHYTpH KOpOOKH BO3AVX CHIIbL-
1o paspewmen. Ilpn ysennuennn nasaenus KopoGKa CKHMAETcs, a npH
VMeHblIeHHH NasjiieHus KopoOGka pacrarupacrcd. dtu Aedopmauun Ko-

POOKH nepesaloTea NPH NOMOULH CHCTEM PHIYATOB HA CTPEAKY, ABHIKY-
nyiocs mo undepbaary.

=
=

Prc. 26. Pryrusii Puc. 28. Baporpad.
Gapomerp.

Camonunmyumuit OGapoMerp HasbiBaerca Oaporpadom (puc. 28)..
3pech AaBJeHHEe BOCHPHHHMAaeTcd CcepHeil aHepOHHBIX BO3LYXOHENpO-
HHIlaeMbiX KOpoGOK, H3 KOTOpPHIX BbKauyan Bo3ayx. [Ipm yBenuuenuu
arMoctepHoro nasacHHs KOPoOGKH CKHMAalOTCH, BCJAEACTBHE Yero Iepo
nofAduMaerca ksepxy. [Ipn yMeHslleHHHn aapJeHus nponcxonur obpar-

40




noe meiicreue. Ilpn 3TOM nepo BbIYEPUHBACT JHHHIO KoJjebanuwa JAas-
JeHHd Ha JeHre, Hajaeroi na 6apabaH yacoporo Mexaunama.

B nabniojleHHVIO BeJHYUHHY JaasjieHHs To OapoMerpy BBOAHTCA PAX
nonpapok. OHH HCKJAI09a10T BJIHAHHE TeMIIepaTypbl H CHALI TAMECTH, 4
raKiKe HEeTOUHOCTH CaMOro MHCTpPYMEHTa, JONYIEeHHLI¢ NPH €ro Haro-
ropaennd. MncrpymenTtanbhas nonpaska jaHa B NPHIOKEHHH K HI-
CTPYMEHTY, @ TeMNepaTtypHas nonpaskKa H IONpaBKa AJdA MPHBENCHHA
K HOpMAaJbHOM THIKECTH JaHB B ICHXPOMETPHUSCKHX TabaHUAaX.

Cyrounsle KoaebGanus aapienusi cocranpasior or 0,2 10 HeCKOJb-
KHX MHJAJTHMETPOB PTYTHOro €r1oada, a B OTAENBHLIX cAyyasX — 1o
10 MM # Ooaee. lNonosule KoaeGaHprd GoJblle CYTOUHBIX H JIOCTHrawoT
HECKOJIBKHX JeCATKOB MHJJIHMETPOB.

C vBeaHueHHeM BBICOTHI aTMocepa nocTeneHHo paspexaercd, a
nasjaenne ymenbmaerca. Ha xamxasie 100 M BulcOTh AaBjenne BO3-
ayxa ymMensmaercs na 10,5 mm.

Ecan na Kaprte NnpoBeCTH JHHHH HEpe3 TOYKH C OAHHAKOBLIMH BE-
JHUHBaMH AaRJEeHHA BO3yXa, TO ﬂﬂﬂ}"]ﬂETCﬂ Kaprta HSDﬁlﬂpi KOTOpai
HIHPOKO HCNOJAL3YVETCH AAA 11POTrHO30B IMOrojibl.

11. Berep

Berep npencrasaser coOoi JABHAKEHHE BO3AYHIHBIX Macc Haj 3eM-
Holt noBepXxHocThio. BosaaywsHsle mMacenl NEPEABHTralOTCs B Hanpasae-
HHH OT MecT ¢ GOABLMIMM K MecTaMm ¢ MeHuuM JAasiaenneMm. OHu or-
KJAOHSIOTCH OT 3TOr0 HaNpPasAeHHA TOA BAHAHHEM BpAlLCHHS 3€MJH H
cuast tpennsi. Yem Goabue pasHocTh AapjeHust, TeM ObicTpee JABH-
METCH BO3AYX, TEM CHJIbHEE BeTep.

B zaBHCHMOCTH OT HanpaBAeHus ABHACHHA BO3ayXa, oDyC/A0BJCH-
HOPO pPasHOCTBLIO TEMNepaTyp B NPOJAOJAMKEHHE CYTOK HJIH NepHoa0B
I'0Jla, pasjiHYalor HeCKOJIbKO THIIOB BeTPOB.

bBeperogsie serpel, uau 6pu 3B, JAHeM JAyHT ¢ 0ojce XOJOAHOTO
MODS 110 HATIPABJIEHHIO HATpeToll cviuM, a HOYblo, HAo6OpOT, C CYLIH
Ha mMope.

lopiuie u poJHuNBIE BETPH JAVIOT JAHCM H3JIOJAHH BrOpH, a HOYLIO

"f ¢ rop B JLOJTHHBL,

My cconpl — Berpsl npuMopckux crpad. Oun avior Jjetom ¢ Hu-
anfickoro u Tuxoro okeaHos Ha Asmanckuil MaTepuk (JAeTHHE Myc-
CoM). 3umoio ke, HaoGOPOT, BETPLI AYIOT ¢ MATEpHKA Ha OKeaH (3HM-
Wit Myccon).

Kpome nranpasaenns, perep XapaKTepH3yercd cile H CKOPOCTbIO.
Cropocrs serpa Bmipaxaercs B M/c u B Gaanax. [lasi nepexoixa ot

- Oaanon Kk M/c noassyiorea taba, 3.

HpuBops nas onpegeeHns Hanpasaenus u ckopoct Berpa. Ocnos-
WM npnbopoym aas onpelelenns HarpasACHHS H CKOPOCTH BCTpa Ha
MUTCOPONOrHUCCKHX cTanuuaX cay:Kkar morep Buasaa (puc. 29). Ero
yerananaisalor wa croabe suicoroit 10—12 M. Cocrout H3 Harayxo
YOraMonaenupx ykasareaeii Hanpasaenns, Quaorapks ¢ NpoTHBOBE-
SOM 1 Keaeanoit pame ¢ ayroit 1 mrndrom. K pepxueil yacThH pamsl
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Tabanna 3
CBA3b MeXAY CKOPOCTLIO BeTpa B Haanax m m/c

Baaaw Cropocts, Mjc J Haaau CROpoCTH, Mjc
0 6 9.9—12.4
I i 12,5—15,2
2 8 15,3—18,2
3 9 18,3—21,5
4 10 21,6—25,1
5 11 25,2—29.0

Puc. 29. daworep Brasma, Puc. 30. Anemomerp.
| — yxasavean  nanmpamaenum; 2-— } — pepTANAALEAEN OCh} 2 —
ipaworapka; J — nporusonec; 4 — Apc- moAYyUlapua; i — nycxomof
Ka; 5— xeneanman pama;, &— ayra; MEeXanmInM.
7 — mTRT.

HIAPHHPHO NpHKpenJeHa jocka. Kedaesnsie crepkun (ykaszatenw Ha-

NPABAEHHA) pPACNOJNOKEeHbl 10 Hanpasiedinio sockMu pyvoos. Crep-

#eHb ¢ OyKBoH N OpPHEHTHPOBAH CTPOro Ha cesep; NPOTHBONOJOMKHBII
Kouen — Ha jor. OcradbHble CTEPHKHH HanpaBjicHul Ha CeBEpPO-BOCTOK,

BOCTOK, I0r0-BOCTOK, I0r0-3ailall, 3anajl H cesepo-zanal. MexayHapon-
HBIE 0Go3navenus pymGos N, S, NE, E, SE, SW, W, NW.

Ha crepienn nanera csoboano Bpamawmomasica xeaesnas TpyGKa.
K HumxHeilr vacrn tpy6xu NpHKp2naena aorapka, Koropast spa-

42

IR W ae ST e T

— o



waercs noa aeficroneym perpa. CrepKeHs € HPOTHBOBECOM M ILTOCKOCTD
AMEJCIHOI JOCKH nHanpapjenn Haperpeuy perpy. Hewm cHabnHee nerep,
TEM CHJbHEE OTKAOHAETCH JOCKA OT BepTHKaJAbLHOro nojaomenns. Cko-
poOCTh BETpa Onpeaeasiercd B 3aBHCHMOCTH OT NOJOKEHHA LOCKH M0
OTHOWEHHIO K WwTHpTaM no tada. 4.

TaGanuna 4
Cease MEHKAY CKOPOCTRID BETPA H NOADAKCHHCM JOCKH tﬂlﬂrtpﬂ
N wripra Cuumhgn., M uwridra Euuﬁt;:ﬂ. M urmdTa {luul:l.:m. M wridra ﬂm:,!{:.ﬂ:w'
I 0 3 4 5 5 7 11
1—2 | 34 9 o6 9 7—8 ¥
2 2 4 b 6 1 8 20
23 3 4—5 7 6—7 12 Pt =20

B raGa. 4 npuseleHbl CKOPOCTH BeTpa Adf Jerkoil JOOKH BecoM
200 r. Jdas mavepenns CKOpocin Berpa, npepsimawouiein 20 m/c, npn-
MeRAoT TAXKeAyIio jocky secom 800 r. [as mee ecrh ceos rabauua
CKOpOCTEN.

B noxoaHuX yclOBHAX CKOPOCThH BETPA HIMEPAIOT PYYIIBIM aHeMO-
merpom (puc. 30). OH HMeer ueTpipe NOAyluapus, BpaulaioliHecs Ha
nepTHKaJLHONH ocH. Uneso ofopoToB nepenaenca uepes 3ybuanku K cuert-
UKy oboporon. 3nas uncso oboporos N, NpoLoJKUTEILHOCTL paboThl
aeMomerpa ! (CeKyH/), yCTaHaBAABAIOT YHCI0 0GOPOTOB 11 B CEKYHY:

n=——. K Kaxnomy aHeMOMETpy NpHJOXKeH cepTHHKAT, B KOTOPOM

yKa3aHbl CKOPOCTH BETPa B 3aBHCHMOCTH OT .

dag uwarasnaxsoro n3o0paxeHHs BCTPOBOro peKHMa CTrpodAT rpa-
(puK, HaspiBaEMBIT po30il BeTpoB (cM. puc. 33). B ynpaxuenun 7 paHbl
yKasaHuus, Kak MOCTPOHThL PO3Y BETPOB.

TEMA 3. KJIHMAT, NOIrogA U EE NPOT-
HO3bl

12. MoxgaTue 0 noroje W KAUMare

Coueranne nabaIOASHHBIX METEOPOJOTHUCCKHX 3JEMCHTOB (TeMile-
PATYpPLl, CHALI H HAaupaBJCHHA BeTpa, BJAAXKHOCTH BO3/yXa, OCALKOB H
1. Jl.) B JAaHHOM MECTe¢ 3a KOpPOTKHIl NpPOMeKYyTOK BpPpCMeHH (3a OJHH
CYTKH, Mecal, rog) onpeaeaser COCTOSHHE NOTO AL 3a 9T0T OTPE30K
upemenn, Tak, Korjia wer JoMAeil H TeMmiepatypa BO3/lyXa BLICOKasd,
CroNT cyxas apkas noroaa. beipaer norojla AOXANTHBAA, COJIHEYHas,
NeTpenan, MopoaHas u T. 1L
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KaHMaT—3T0 COBOKYNHOCTH BO3MOMKHHLIX B JaHHOM MecTe HO-
FOJ, HX pacupejeseHusi 110 BpeMeHaM roja, ce3oHaM, nepuojam, no-
BTOPSIEMOCTH H MOCAEL0BATENLHOCTH HX NMOSBJSHHS,

KaumMar TeppHTOPHH SBAHETCS OCHOBHBIM, BCAYU(HM [10Kazareaem
pusnko-reorpaduueckux ycaosuit. C KJAHMATOM CBA3aH Xapakrep IO4-
EEHHOrO [OKPOBA, PACTHTEJNBLHOTO H JKHBOTHOINO MHpA.

13. THnbl BO3AYUIHBIX Mace

Teumnepatypa caoes atMocepsl 3aBHCHT OT XapakTepa TOBEpX-
HOCTH 3€MJH, ¢ KOTOpPOH 5TH CJOH collpHkacaiorcs. Ha onuoft m Tolt
JKE WHpOoTEe TEMNepaTypa BO3JyXa Hajl OKeaHOM HHIKE, a BJAKHOCTb
BO3/lyXa Bbilie, ueM Hana cywei. ITostomy nan cymeit dopmupyerca
KOHTHHEHTaJAbHAaMA, T. ¢. cyxaf, TeNJas HJAW )Kapkas ¢ GoJbLIHM
cojepxKanueM nblaH, Bo3aywHast macca. Han oxeanom ¢opmupyerca
MOpCKasd Bo3aymHaa Macca c Gonee HH3KON Temueparypoi, 60Jb-
HIeH BAAXKHOCTBLIO H MEHLIUHM colepxanueMm nbin. Tak Kak sempasn
[IOBEPXHOCTE OYeHb pasHooOpasHa (NOUBH, pPacTHTEALHBI TOKPOB,
IVIOWAAH CYIIH H BOJbl), TO PasHooOpasnbl H BO3AVIIHLIE MAcCCh HajA
Heit. Bosnymnsle mMaccwl npOCTHPAKTCH 1O TFOPH3OHTAJH HA TLICAYH
KHJOMETPOB, a MO BCPTHKAAM HHOrJAA AOCTHTAOT BEpPXHEN TpPaHHILI
Tponocdepsl,

Han Apxrukoit dopmupyercs apkrHdeckas BoO3dymiHas Macca,
KoTopasi Bropraercsa vauie scero ¢ Kapckoro mops, uepea 3anaanyio
Cubupe n 3abalikanabe.

Ha xkonrunenTax u oxeanax, pacnojomenuux mexnay 40 n 70-it na-
paniaensMu, GOPMHPYIOTCH BOSAYIIHBIE MACCH YMEPEHHBIX MIHPOT,

Ha mupore 30—40° (8 Kasaxcrane, Hmxnem [Tosoaxbe n na Kas-
Kase) (OpMHDPYIOTCA TPONHYECKHE BO3JyuWNble MacChl, a B IKBATOPH-
anpHeIX oGaactax a0 10° cemsepnoit mupoTLl — IKBATOPHA/bLHBIE BO3-
AYLIHLIE MacChl.

Ecan KonrnnesrajipHasi BO3AYUIHAA Macca NPOXOANT HAJ BOAHOI
IOBEPXHOCTBIO, OHA OXJamkjaaerca W oboramaercs BOMSIHBIM NapoM H
nmocTenenno TpaHchopmupyerca B mMopckyio. Mopckas e sosmaymmasn
Macca, BHIXOISA HA MATEPHK, JeTOM IOCTENeHHO MOJOrpeBacTesi H Kak
Oojiee Jgerkas HOAHHMACTCS BBEPX, HMTO MOXKET CONPOBOKAATHCS 00-
pasoBannem o00JakoB H BuaJeHHEM OCaAKOB, 3HMOH e MOpcKad
BO3JyIuHass Macca Haja Matepukom oxaamiaaercs. [locrenenno ona
npuobperaer cBOHCTBA KOHTHHEHTAJBHON BO3AVHHOIN Maccn. Pacnoao-
HMEHHBIE PALOM BO3AYIIHBIE MACCL MOIYT HMETh pasHLle TeMICpaTypol.
[loatomy oTHOocHTenbHO Goaee Tenjas BO3AVUIHASL Macca (HE3aBHCHMO
OT BEJAHYMHBI caMoOil TeMneparypsl) Ha3spBaercsa Tenaoi. Boaee xo-
JOJiHAA Macca HaswmiBaerca XoaojHoit [lopepxHocTe pasaena mex-
Ay AByMH BO3AVUIHBIMHM MaccaMH HasbiBaercs ¢pouraavHoi, a nepe-
ceuenne (ponTaabHON NOBEPXHOCTH C 3€MHOIl NOBEPXHOCTBIO Ha3bI-
Baerci AHHHeR ppoHTa, naH ppoHTOM.

BosMoxHbl ABa BapHaHTa ABMKEHHS BO3AVIUHLIX MAace: Tenaas
Macca Hacrynaer Ha xogoanyio. B stom cayuae ¢poHT HaA3LIBAOT
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remnJd st M. Korna xonoanas BosnymHas macca HacTynaer Ha Temayio,
(ppoHT HA3HLIBAIOT X OJ1 O L H B M.

[Mpn annrenbHOM NpeobiaflaHHd TeX HAH HHBIX JBHAKEHHI BO3LYIL-
HBIX Mace Ha OOWIMPHBIX TEPPHTOPHAX B pasHbIX reorpadHYecKHX 30-
Hax QopMupyercs NMOAAPHEIN, APKTHYECKHH, TPOMHUECKHI H JApyrHe
THITBI KJIAMAaTa.
~ lWlukaoHb!, aHTHUMKAOHBL. Bosnymnbie Macchl ABHKYTCA OT MeCT ¢
DOJBUIHM NaBJEHHEM K MeCTaM ¢ MEeHbIIHM flaBJeHHeM. 3HAYeHHH 1aB-
JdeHHsl BO3NYXa B MHJAAMOapax BLINHCHIBAIOT Ha Kapre. ToYKH ¢ OmHHa-
KOBBIM JlaB/JE€HUEM Ha KapTre COeJHHAIOT IHHHAMH, Ha3KIBAEMBEIMH M30-
Gapamu. HexkoTopeie H3 HHX mpeicTaBafior coGoft KpHBbe, GIH3KHE
K OKPYAKHOCTAM HJAH 8JJHNCaM. B lledTpe 3aMKHYTHIX H300ap naBie-
e aubo namMmeHblulee, yBeJdHuyuBalouleecss K nepudepuu, anbo, na-
obopor, HanOOAblIEe, YMeHbHIAO- a)
uteeca K mepudpepun. Tak Kak Ber- 0)
pBhl Hanpas/JeHb OT MecT ¢ 00Jb-

WM JaBJeHHEM K MecTaM ¢ MeHb-

UM IaBJIEHHEM, TO B NMEpPBHIX CH-
creMax H3obap BeTep HamnpasieH 2
K IEHTPY H TIPOTHBUYaCOBOWH cTpe-

KH. Takue cHCTEMBI HasLIBalOTCA
uukaonamu (puc. 316). Bo Bro-

PBIX CHCTEMAX BETep IAYEeT OT LUEH- ppe. 31, Cxema /ABHMEHHA BO3Ay-
Tpa K mnepwdepHH To HanpasJie- HEIX Macc.

HHIO "acoBOW crpeaxd. Mx Haspl-  a—npu anrimmxaone; 6 —npi pukaose.
RAIOT aHTHUHKJIO0HAMH (pHC. 3l a).

lluxka0HE H aHTHUHKIOHBl SBASIOTCA HOCHTCAAMH noroanl. B yme-
PEHHBIX WIHPOTAX UHKJOH CONPOBOMKIAETCH] OOJOMHBIMH NOMKIAMH.
3 ThY UHKJIOHA NPOXOAHT XOJ0AHBIT ¢ponT, 0b6pasyloTes Xy4eso-
poxaesvie obaaxa, nayr ausnu. B XonoaHoe Bpems roga uacrto obpa-
JVIOTCS TYMaHBl, HH3KHE 00JaKa, ocaakH.

JInsi aHTHIHKJIOHA XapaKTCPHO NOBHILUICHHE TEMIepaTyphl BO3LyXa
i Tponocepe, ucuesHopenne obJaKos, gcHas noroja.

14. Obwmue cBeaeHUs 0 NPOTHO3AX MOro/bl

[Ipenckasanne nmoroiasl naswiaerca nporHosoM. Iloroma dopmu-
pyercs B 3aBHCHMOCTH OT IepeMelleHHs BO3AYIIHLIX Macc, Xxapakrepa
OAPHYECKHX CHCTEM — ILHKJOHOB MM aHTHUHKI0HOB. [lostomy mayue-
e NBHKEHHA HHKJOHOB MW AHTHIHKJOHOB $ABAAETCA OCHOBOH JANA
npejlcKkasanns moroabl.

/Last nporHosa noroAsl coCTABJAAIOT CHHONTHUECKYIO Kapry, Ha Ko-
TOpylo HanocAT HabJaiomeHHLIE METEOPOJOTHUECKHE 3J1eMeHTH Ha 60Jb-
ol reppuropun. Mayuenne 3toft Kaprbl NMO3BOJSET ¢ TOH HJAH HHOM
CTENEeNBIO TOYHOCTH NpeAcKasaTbh noroxy Ha Oyayuee. BosmoxHo
(PEACKASARHE NOrojibl U MO MECTHBIM NPH3HaAKaM.

Hnst npejackasanus noroibl MHPOKO HCNOJAL3YIOTCS Janibie Habai0-
ACIHIE HCKYCCTBEHHBIX CTIYTHHKOB 3€MJH, ApeAdyiomunx craauuii # 06-
CEPBATOPHI, pacnojoKeHHBIX B ApKTiKke n AntapKTHKe.
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Bonpocamu npeackasauns noroasl samumaerca [napomeruentp
(I'MLI) CCCP. K,;JETH{}EPDI{HHH npornos paerca na 1—3 cyrkn, noa-
TOCPOUNDI — Ha MECHIL M Jake 1a CesoH.

S TIpaBjaeHHAa ruiapoMeTcopoJoruueckoil caykOn cobupalor csele-
A OT METCOPOJOTHYECKHX CTaHUHH H COCTABASIIOT IPOTHO3 MOTOJL
A5 00C/AYIKHBACMOIN HMH TEPPHTOPHM.

Bonpocwnt das camonposepxu

1. Uro Takoe ruApOOrHSA, FHAPOMETPHA H METEOpOJOrHA?D

2. Kakoso smayenne rifipoJIOrHi M rHAPOMETPHH B PelleHHH HapPOAHOXO3FHICTBEH-
HHX 3agau CCCP?

3. Hto takoe armocdepa?

4. Yto Takoe coaneunas pagnaung?

5. Kakumin npnGopaMu H3MEpSIOT TEMICpATYPY MOUBH Ha pasubix rayGuuax M
TeMuepaTypy sosayxa?

6. Kaknmn npubopami H3MEPRIOT BAAKIOCTb BO3AYXa?

7. Hto Takoe ynpyrocTs BOAAROro napa, aGCOAIOTHAN, OTHOCHTEALHAR BJAAK-
HOCTH, AePHUNT BAAMKHOCTH BO3AYXa 1l TOWKA POCH?

8. Kaxnmi npn6opaMn H3MEPHIOT BAaXKHOCTS BO3AYXa?

9. Kak nponcxoaar nponecchl HCnapeHHA I KOHASHCAIHi?

10. Kag nsmepsiior ucnapenue ¢ BOAHON nmoBepXHOCTH?

1. Or kaxmx mereoposoriyecknX $aKkTOPOB 3aBHCHT HCnapeHuWe ¢ somHoft mo-
BEpXHOCTH?

lr?r- Kak onpejeasior ncnapeune ¢ BOAHOM NOBEPXHOCTH NPH OTCYTCTBHM HAGMIO-
JAEHNN

13. B uem cymuocrs merona B. B. [loankosa nas pactera mcnapenus ¢ ped-
HHX Oaccefinos?

14. Kakumn jakropamn onpeaensercd Hcnapesie ¢ nOpepxHOCTH Cymii?

15. Kakumu nprGopamy RIMepaioT HCnMapeHHe ¢ nOBepXHOCTH CyMii?

16. B wem sakmodaercs ocoOeHHOCTh HCTapeHis ¢ OpollaeMHX 3ement H 60JA0T?

17. Kak paccunTHBaeTca CyMMapHOe HCHapeH#e ¢ OpPOMIAeMEIX nJiomaaefl, 3amHs-
THIX PAIHLIMH KYJAbTYpaMn?

I8. YUro Takoe MITEHCHBHOCTL AOMMAA?

19. Kak sapicHT HHTEHCHBHOCTH JAMBHER OT HX NPOAOCHKHTENLHOCTH H MJOLLAAM
pacupoctTpaHeHns?

20. Kak BHYHCAAIOT CyMMY OCafikOB AAf JaueHell pasznofi NMpPoOAOAKUTENLHOCTH?

21. Kaxumu npuGopamn usMepsioT NOMACBHE OCALKH H 3anacHl BOAW B CHEMKIOM
noKpose?

22. Kak pHUHCASIOT 34nac BOAL B CHEXHOM NOKPOBE NO AaNHLEM H3MepeHHd
BHICOTBl W IJOTHOCTH CHera? =

23. Kak onpefeasior ocagku AJas TePPHTOPHI METONOM HIOPHeT?

21?. Kak sLlHCASIOT KOAHMECTBO OCAAKOB AAA TePPHTOPHH METOAOM B3Bem-
Bamis

25. Kak onpejlessior sanac BJard B nouse?

26. YUro Takoe MAKCHMAJLNAS THTPOCKOMHYIOCTE I NPefejbHas NOACBAN BAArO-
eMKOCTh?

27. Kaxoba pasmepHOCTb BeAHYHH [aBJaeHHs BO3AYyXa?

E:.B. Kakumn npnGopams H3IMepHiOT RaBaedne Bo3AyXa, KAKOB NPHHIMN HX pa-

29. Kak nosunkaer perep?

30. Kakumn npuGopamst OnpeieasioT CKOPOCThL W HampaBAeHue Berpa?
31. Yen oTanuaercs UMKAON OT aNTHILKIOHA?

J2. B wem pasnnna memLy mOronof M KAUMATOM?
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JlaGopaTopHo-nIPaKTHYECKHE 3AHATHA

¥YnpaxHenue I, Buiuncants caoit u o6beM ocaagkos Ha 1 ra nosrto-
psiemocTbio 1 pa3z n 100 Jer u cpeaHio0 HHTEHCHBHOCTH JOMKISA,

Ilano: Tleorpaduueckne xKoopAHHATH nyHKTa @=>52°00" c. w.
n A==42°00" B, A., NPOAOIKHTENbLHOCTL HUTEpPBaJa BPEMEHH T=
== 800 MHuH.

Pemenwne. CyTouHslii ¢/J0ii OCaflkop nostopsieMocThbio |1 pas B
100 ner onpenensiem no xapre uzoausuit (cm. puc. 16). B sapannoi
TOYKe 1POXOAHT H3oaHHHA 80 MM. JTa TOUKAa HAXOAHTCA B paiione 3
pacnpocTpaHeHus THINOBBLIX KPHBBIX peaykuuun (cM. puc. 19).

Onpepeany xodpduuuent peaykuun ocaakos P(r) npu npomon-
sureapioctn t = 800 mun (puc. 18). Ias storo or OCH T H3 TOYKH
800 MuH BOCCTAHOBHM NEPTIEHAHKYJAAP 0 NepeceyeHus ¢ Kpusoi 2.
M3 1ouKn nepeceveHns ¢ KPHBOIl ONYCTHM NEprenanKyasp Ha ocb §(1).
Koshduuuent peaykuun cocrasur 0,92, Caenosarenbno, NpH 39TOM
NPOLOAKHTEAbHOCTH cyMMa ocaakos . = 0,92 - 80 = 74 M. O6bem
ocankos Ha | ra no ¢opmyae (7) cocrasur W = 10-74 = 740 m%/ra,
Cpeanon HHTEHCHBHOCTL onpepeasem no popmyae (8)

74

& =300

= 0,092 MM/ MuH.

Ynpaxuenne 2. BplyHCAHTL 3aliaC BOALI B CHEre Ha 3skcnepumer-
rajabiHoM vuactke Baanafickoli Hayuno-uceaeno0BaTeNbcKoH THAPOJOrH-
yeckoil aJadopatopui.

Jlano: pesyabTarbl CHEroMepHOH cbhbeMKH Ha ywacrtke (raba. 5).

BuicoTy cHeXHOro MOKpoBa H3MEPSHJaH CHEroMepHoil peilkoi uepes

10 M, 4 NAOTHOCTHL CHEra — BEeCOBLIM cHEeroMepom B Toukax uepes 50 m
NyTeM B3ATHA ABOHHBIX npod.

Pemenne. Ias onpeaeacnus sanaca BoAbl HeoOXOAHMO BbluHC-
AUTh: 1) cpenHiol0 BLICOTY CHEMXNOro NoKpopa hep M 2) cpeaHioo
naoTHocTh cHera §. Bee pacuernt sminoaxeds B Ta6a. 5. Cpeasioio
BLHICOTY CHENHOTO NMOKPOBa .-'Irp BLITHCJ/IACM IIYTEM AEJIEHHA CYMMBl Bbi-
cor Xh; Ha KOJTHYECTBO TOYEK H3MepeHui

560 :
hey = —7— =233 oM.

[TnorHocTs cuera & Boiumcaserca no dopmyae (13). Hanpg;uep,

ans nepsoit npobul Toukn Ne 1 n = 67, he = 24, Orciona 6, = 553 =

- - 3 ,
«0.28. IlroTHOCTH cHEra BTOPOI MPOOGLI B TOM JKe TOYKe 9 = 1003 —

- (),23.
Cpeansst naoTHOCTL B TouKe Ne |

0,28 -+ 0,23
al cp — -ﬁ— — 0,26-
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TaGauua 5

Jlannsie cueromepuoli cwemkn ua ywactke Baapafickoli Hayuno-mccnepoBaTENBCKON
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CpeHIon MJIOTHOCTh CHera O Il BCero y4acTKa BHIHCJASEM Je-
JACHHEM CYMMBl CPEIHHX IJIOTHOCTEH X0.p BCEX H3MEpeHHMH Ha YHCJIO
TOYeK H3MepeHHiH. B nannom ynpamuennn Zdq.p = 0,91, n = 4. Orcioza

- 0,91 %
0= _-l_ — ﬂ.?ﬁ.

Cpennuit 3amac Bojbl B cHere Az B MWJIHMETPAX BHIUHCJSIEM O
hopmyae (14)
h,—=0,23-33=7.6 cM=76 MM,

Ynpaxuenue 3. TpeGyercs: 1) nmocrpouts Kapty H3oruwer B Gac-
ceine p. Cyabl M 2) BHIYHCAHTH CPEAHIOW FOJOBYIO CYMMY OCalKes.

/i
J5p ﬁﬁf_
355 © ,/ Y0p,;

Fd&:,

Puc. 32. OnpeacneHne CPefHEro KOJAHYCCTBA OCALKOB .4
Gaccefina p. Cynasl METoioM H30rHET:
[ — rpannna Gacceflua; 2 — Haornera,

Jl aHo: BHIKOMHPOBKAa H3 KapThl (pHe. 32), HAa KOTOPYIO HaHECEHI
METEOPOJOrHIeCKHEe CTAHIHH H TOXKAEMEPHLIC TI0CTHl KAK B caMoM 6ac-
ceifHe, Tak W BOMH3M ero rpaHul. Boane Kaxkaoro H3 3THX TMYyHKTOB
yKasaHbl cpeflne MHOTOJETHHE TOLOBLIE CYMMBI OCAaJIKOB.

Pemenne. 1. Ceuenne usorner npunumaem uepes 20 mm. Hau-
Oosabuiag cyMma ocaakoe cocrapaser 591 MM, HanMeHblnas 451 MM,
AMnjiaTyda (pas3HocTb) Bbipaxkaercss peauunHoi 591 — 451 = 140 mu.
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140
Taknm oOpasom, Ha Kapre pasameniaercs =55 =7 usoruer: 580, 560,

540, 520, 500, 480, 460 mm. M3oruers BLiuepunsaeM Tak Ke, Kaxk H
ropusontaan na tonorpaduueckux xaprax. Ilosoxenne touek, uepes
KOTOphLIE NPOXOMAT H30IHETLl, onpeaendeM nyTeM aHaJdHTHYECKOrO MJAH
rpadrueckoro uurepnoanposanns '. CyTb anaauTuieckoro ciocoba -
TEPIIOAHPOBAHHA PACCMOTPHM HA NpPHMEPE METeOpOJOTHUECKHX CTaH-
wnit Ne 10 n 12. TonoBasi cymma ocamkos nepsoit cranuun 528 mwm,
a Bropoit 501 mm. JIuHua, coeguHsonlas 3TH IIYHKTHI, Tiepecexaerca
uzorneroit 520 mM. Ilpu onpexenenun Mecra 10J0KEHHS 3TON TOUYKM
HCXOILHM H3 MPEANONOMKEHHA, UYTO H3IMEHEeHHEe CYMM OCaJKOB NPOHCXO-
AMT paBHOMepHO. [l 3TOro UHPKy/AeM H3MEpSeM 10 Kaprte paccros-
HHe a Mexay obewmu cranumsmn. Pasnoers ocaakos cocrasaser

D28 — 501 = 27 MM; Ha | MM OCAaZAKOB NPHXONHTCS = MM paccros-

nud. Msornera 520 wa 8 MM Menbme cyMMBl 0CalKOB Ha CTANIHH
Ne 10: 528 — 520 = 8 mwm.

OT0it pa3HOCTH OCAJAKOB COOTBETCTBYET 110 Kapre paccrosiHne
i
57 - 8=10,30a mym. OT/10XKHB 3TO pacCTOSAHHE MO JAHHHM OT CTAHINH

Ne 10, noayuum rouxy maoruerst 520 mu.

AHaNOTHYHO HHTEPIIOJAHPYEM PACCTOAHHS MEIKAY BCEMH CTAHLHAMH.
Hepes TOUKH ¢ OJMHAKOBBIMH 3HAYEHHAMH CYMM OCajJKOB NPOBOIHM
IVIaBHbIE KPHBBLIE JHHHH — H30rHeThl. 3HAUCHHS HIO0IHET B MHJAJIMET-
Pax BHIHCLIBAOTCA B paspbLine JHHHIL

2. Cpeansis rofoBas cyMMa OC4JKOBR B Gacceifje p. Cyanl BHIUHC-
Aderca no gopmyae (16). as svoro NJAAaHHMETpoOM OupeneasemM mio-
manu fr, fa, ..., fo u fr Mexay coceunvm Haormeramu. B leasx
YMEHbUIEHHSl 00BEMA BLIYHCACHHH ILTIOMIAAH ONpPEereAsioTes B ede-
HHSIX [IAHAMETPaA, a He B a6ComOTHHIX Beauunsax (xkm?). Kamawil
KOHTYP OOBOIHM TpH pasa, H3MeHss nojoxenue noaoca. [lpn onpe-
AeJEHHN TAOUANH [3 Mexay u3orneramu 540 u 560 MM u3 nocaenneit
BLIMHTACM 1171011aAb [z, OKOHTYPEHHYIO 3aMKHYTON m3orneroit 560 mm.
Pesyabraru mnannMerpuponanns sanuchisaeM s ta6a. 6.

Moncrasup B Qopmyay (16) coorsercrsyiomme 3naucHns x u f
Kaxporo kourypa u X[ (cymMmy naomaneit) scex KOHTYPOB, TI0oJIyyaem
Cpellliee rojoBOe KOAHYECTBO OCanKoB Aas Oacceitna p. Cyam:

580 - 560 ) (4
é .a-pmm.9+ﬁm§%-5g+w-ml
.l*fp——- TTE +
520 4= 500 7 480 !
3_;_.53 -i—dj-ﬂ—;};—ﬂ-li—l—m-li \
- T3 == 525 MM.

Tor xe pacuer MOMHO BHNOAHNTD B TabGAHYHOIL dopme, uto n
PEKOMEHAYETCA YYalHMCH cllesath caMocTOATeIbHO.

' Tlpnmepw rpadmueckoro cnocoGa HHTEPIOAALAN NOAPOGHO H3JOKEHH B Kypre
reomaeanil,
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Onpeneaenme naoutaacih Memay HIOTHETAMH

TaGaunuua 6

OrcueTd no naainsetpy
Haoruerw » Maowann
Ne KONTY pa MM (OT-—20) Orever n AEACHUNX
i papinaze f 1 2 3 NAAIMETPE
| 580 —560 Havaasnwi 0837 | 9754 | 0750
£ Koneunmii 0839 | 9757 | 0753
PaanocTts 2 3 3 3
2 560 Hauvaasuwiil 0399 | 9543 | 8471
fa Koneuuni 0408 | 9551 | 8481
Paanoern 0 8 1 9
3 560--540 Havaasuwii 0361 | 9587 | 7438
fa Koneunntii 0428 | 9655 | TH06
Pasnocts 67 68 68 | 68 —0=59
4 40—520 Hawaasnuwii 0279 | 9673 | 6432
T Koneuusil 0399 | 9794 | 6554
Paanocts 120 121 122 121
5 520--500 HavaasHsiil 0709 | 0042 | 9437
I Koneunrii 0793 | 0125 | 9520
Paanocth 84 83 83 83
6 S00—480 Havaauuwii 0749 | 0106 | 0137
S Kouneunstii 0764 | 0120 | 0151
Paanocts 15 14 14 14
7 480—460 Hawaabnumii 0750 | 0736 | 9270
Fy Koneunnii 0763 | 0751 | 9284
PagHocTh 13 15 14 14
Cymma (X f) 303

Ynpaxuenwe 4. Onpenesuth cpejinee MHOTOJETHCE HCnapenue ¢
BOJHOH MOBEPXHOCTH MAJOro MNpyAa, pacinojgoedHnoro B bOacceiiue
p. Xonpa (npuroxka p. Hona).

I ano: koopaunats mpyaa q = 51°33" ¢. m. u A = 43°09’ . 1.

Paccuntarh BHYTPHUrOJ0OBOC pacnpeieneHue HCHAPeHHS [0 Me-
CHILaM.

Pewenne. Ha kapry usonunnit mcnapenus (cm. pue. 11) na-
HocHM Koopaunatul npyjaa. Touka pacrnojokena Mexay H3OAHHHAMH
/0 n 80 cm. Mckomas Bennuuna, onpeaescHHas nytem HHTEPNOASILHH,
2 = 766 mm.

[lo 370it e Kapre ycraHasiuBaeM, 4To npya pacnosoxen s XI
pafione 1o THITY BHYTPHIOJOBOrO pacupenenenusi ncnapenus. Mcna-
PEHHE Mo Mmecsuam B MOJAAX OT rOMOBOrO NJA JMaHHOrO pafoHa
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HaXOAHM 10 Tabu. 1. YMHOXKHB cyMMapHOe HCNapeHHe Ha KaXjyio H3
ITHX BEJHYHH, NOJAYYHM HCHAPCHHE ITO MecCsllaM. HH[IFHME[J, OJ151 HIOH
z2vir = 766 X 0,2 = 153 mm. Pacuerw cpeaenst B Tada. 7.

_ TaGanwa 7
Henapenne ¢ soanoil nopepxnocTn npyna no mMeciuam
Y v Vi Vi VIl IX X XI Mepnoa
B noanx orcymmap-| 0,07 | 0,15 | 0,18 | 0,20 | 0,18 | 0,12 ] 0,07 | 0,03 1,0

HOT'O NepHoaa
Mecaunwe peanun-| 54 115 138 153 138 92 o3 lE'.‘i 766

HHi MM a (RN e

Ynpaxuenne 5. Onpeje/uTh HCHIAPeHHe 110 MecsllaM H 3a rojl ¢ no-
pepxnocTH GacceiitHa p. 30J0TOHOWEKH 10 T. 30J0TOHOINH.

Jlano: cpeanne MecAuYHble TeMmepaTypsl BO3AyXa ¥ OCalKH 3a
nepuoa 1893—1935 rr. (raGa. 8).

Pemenne. Pacuersl Bunojansem no rpapuxam b. B. Iloasikosa
(puc. 15). Mcmapenne 3a ansapb, deppajb u Mapr onpeuenaseM o
rpaduky 2, noab3yfAcbh OHOA H3 YeThipeX BeTBeH B 3aBHCHMOCTH OT
reorpapuueckoil wupotul Gacceitna. B nansom npumepe Gaccefin je-
sKHT 10KHee 52° ¢. m. [Tosromy ucnapenne ¢ rpadura I cHHMaeM
[10 KPHBOI <«IOT>». :

HanBHMEp. A8 AnBaps  cpeiHsst TeMmneparypa Bo3ayxa f=
= —§,1°C. OTkn1aaLiBaeM TeMmepaTypy MmO rOpH3OHTAJAbLHOH OCH Tpa-
duKa, mocsae yero BOCCTAHABJAHBaeM JEPNEHAHKYASID BBEpPX 10 nepe-
ceueHHA ¢ KpuBoit «or», C TOYMKH TIepeceyeHHs onycKaeM IepreHnKy-
AP Ha BepTHKAJbLHYIO Ochb rpaduka (och mcnapenus). Mcxkomas Be-
JudHHa ucnapennd z; = 10,0 mm.

Henapenne 3a anpeas (nepBulff Mecsil c MOMOKHTEABHOI! chII,HEi'i
MecAYHOM TeMmmepaTypofi Bosayxa) onpeieasem no rpaduky I (cwm.
puc. 15) ¢ yuerom ocanxos. Ilpu rtemmeparype anpeas fiv = 7,5°C
H cymMMme ocankos 41 MM 2v = 6] MM,

Hcnapenne 3a Mai_ (BTOpoft MecAl ¢ MOJOKHTENALHON cpeaHeil
MECSYHOH TeMIepaTypoil BO3/lyXa) onpeieindeM aHaJOrAUHO H3JA0MKeH-
HOMY 110 Tpaduky J.

Henapenne 3a uionb (TPeTHI Mecfll © MOJOMKHTENBHOH cpeaHel
MecsiYHOH TeMmepaTtypoill posayxa) onpegeasem no rpaguky 4, a aaa
HI0Jf, ABryCTa, CEHTSO6pH H mrmﬁpﬂ ¢ NOJOMKHTENLHEIMH CPeJlHHMH

Ins nekabGpa HcnapeHHe HAXOAHM IO rpadHKy E KOTOPBIM 110Jib-
ayloTcs Tak ke, Kak rpadpuxom 2. HalyenHuie sHayeHHs HCnapeHHs
N0 MecsillaM npHBeleHbl B nocaefHeit crpoke taba. 8. Cymma mecau-
nbeiX Beanuun cocrapaser 423 mm. ITo kapre msoamnnuii {w puc. 14)
cymMapnoe ucnapenue onpeneaserca B 420 mm.

Ynpamuenue 6. Onpegeants cymmaproe uenapenne £ (B MHANH-
MeTpax) 3a JeBATYI0 JeKaay OT Hayajsa BeretalHOHHOrO nepHoaa Kap-
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rodeas pecenHeit nocangkn na KpacHosnamen-
CKOH opocHTenbHoilt cucreMe (Xepconckas o0-
JacTh).

Hdano: cymMmMa cpeiHHX CYTOYHBIX 3Haue-
HHI nedullnTa BAaXKHOCTH 3a 3Ty A€Kady co-
crasiader 2d = 135 M6.

Pemenne. 3amaua pemaercsi MeToA0M
C. M. AimmarseBa coraacHo gpopmyae (6). Ilo
Tabji. 2 HaxoauM 3HaueHHe OHOKJIHMATHYE-
ckoro Kosbpduunenra k = 0,46, Orciona cym-
MapHoe HcnapeHue

E=0.46-135=62 MmM.

Ynpaxkuenne 7. IlocTpouth possl BeTpom
ansi MereocraHunu Oaszepras: 1) Ges yuera
WITHAEGH H 2) ¢ yueToM IUTHJEI.

Hdauno: cpeanee MHOrojerHee YHCAO CAY-
yaes € BEeTPOM PAas3JIHYHHIX HalpaBJaeHHH
(pyMBOB) M IOTHJICH TIO METEOPOJOrHYECKOMN
cranudu Oszepnas (rada. 9).

Pemenue. logosoe uncio cayuaes c
BETPOM DasJHUHLIX HaNpaBJeHHH TOJAYUeHb
nyTeéM CYMMHPOBAHHA MECSYHBIX BeJHYHH
OJIHHAKOBOro Hanpasaenns serpa. [Ipn uersi-
pexpasoBbiXx HAOJAIONEHHAX HA CTAHUIHH o0Iee
YHCAO CAY4Yaes ¢ BETPOM pas/IHYHBIX HaNpas-
JEHHH 3a Mecfll, B TOM UHCJEe H UITHIEH, CO-
craBaser 4 X 30=120 anan 4 X 31 = 124.
B roay uncao nabai0feHHBIX BEJIHYHH COCTAB-
Jadaer 4 X 360 = 1460 (cm. Tabn. 9), a Ges
yuera wmrnaen 1460 — 281 = 1179,

B raba. 9 npusesena nosTopAeMocTh pas-
HBIX HalpaBJeHHH BeTpa B IIPOIEHTax or 06-
IEr0 HX KoJuuecTBa. Tak, BeTpH CeBEpHOTO
HANpaBJIEHHA ¢ YUeTOM IOTHJAeH HMEIOT I0BTO-
pPAEMOCTE

206

1360 100 = 14,1Y%,

a 6e3 yuera mTHIeH

206
e+ 100 = 17,5%

8

[locrpoenne posw Berpos Ges yuera u ¢
YICTOM IITHJEH BBINOJHEHO Ha puc. 33 B Mac-
irade 1 nenenne = 59%.

Tabanua 8

Hafawpennsie cpepnne MecquHble TeMOCPATYPH, CYMMbl OCANKOE W BbIYHCACHHbIC

| BCJAHUMHBLL HCnapenus B GaccefiHe p. 3010TOHOWKH
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Tabauwma 9

Cpeanee muoroneTHee vMcao AHeR c BETPOM PasauuHbLIX Hanpapaennit (pymGos)
H HX NMOBTOPAEMOCTD

Pyubu Becero caviaaen

E es c
C CB| B |IOB| 10 |W03]| 3 C3| & | yuera | ywetoum
=) mmaunl wTHAeH

Cpzauee roaoroe 4HCIo

caywaes . . . . ., .| 206 181|100 97| 182] 131] 122 160{ 281| 1179 | 1460
TlorTopsiemoctn 8 % Gea

yuera mrnaeit . . . .|17,515,4]8,5]8,2[15,4/11,110,3)13.6| — | 100]| —
{losTopsemocTs B % C

yuerom wrnaeid . . . . |[14,1{12,4]6,8]6,6]12,5 Q,Ul S,4 Il,ﬂllﬂ-,ﬁ — 100

B nepsom cayuae (puc. 33 @) BuGHpaeM NPOHIBOJNLHYIO TOYKY

H OT Hee TPOBOAMM JIHHHH 1o HampasJeHusMm pymOos. Ha xkaxmoii
H3 STHX JIHHHH OTKJIanbiBaeM OT BHIGPAHHOH TOUKH MOBTOPAEMOCTH
I =

BeTpoB (B mpoueHrax). Tak, mo JAuHAH «ceBep» OTKAaJBIBACM = =

=3,5 nenennst. Ilonyyennsle TOYKH COEAHHHEM TIPAMBIMH  JIH-
HHAMH.

Bo Bropom cayuae (puc. 336) H3 npoM3BOALHO BLIGPAHHOIN TOYKH
CTPOHM OKPYHHOCTL. Paauyce okpyKuocTH upeacrapaser coboil obuiuil
npouedT wrnaei (19,2%),
aenerHbiit Ha 8 (BoceMb
pymbos). [lpu npuunsrom
Macmrabe nocrpoesus (s 1
nejaenun — 5% ) Aauna pa-
aumyca cocrasaser 19,2:8:
0= 0,48 neaeuns. Kak u
B MEPBOM cCJayuae, OT Bbl-
OpaHnoil TOUKH HPOBOAHM
JHHHH 110 HaupasaenHaIM
PyMOOB; Ha KaXaol wu3

ITHX JHUHI (OT TOYKH pe-

peceteHHs ¢ OKpyKHOCTbIO)

MMo8mopAe MoCMb OTKJAAnLiBaeM  [IOBTOpSiE-

5§ 0 5 0 15 2 257 MocTh BeTpos. [lonyuennpie
bt TOUKHM COEJHHSIEM TIPS MBL-

Puc. 33. Posw merpon nas mereopomormueckoir MM auHmsivu, Ha xammod
crauuun Ozepnas, JHHHH BBITHCBEIBACM COOT-

a— Ges yuera mrildefi: 6§ —c YUSTOM [THARH, EE'I'(‘.'I'B}"}DIIII-II“I p}ruﬁ. H 11pO-

LUCHT TMOBTOPSHEMOCTH BeT-
pos. B uenrpe Kpyra BEHIHCBIBAEM NPOIEHT HOBTOPSAEMOCTH IITHICI,
H3 nocrpoennuix rpadmkos sHamo, uto BETPBEI CEBEPHOr0, CEBepO-RO-
CTOUHOro H I0XKHOrO HanpaBACHHA ABAKIOTCH  11PeoBaanatonIHM i
(HMEIOT HAHGOIBINYIO [OBTOPSEMOCTD).

o4

3




TEMA 4. KPYITOBOPOT BOJbBlI B TIPH-
POILE H BOJAHBIH BAJIAHC HA 3EMHOM
LWIAPE

Boma, ucnapsioulasicss c MOBEPXHOCTH MOPCH W OKeaHoB, IOJHH-
Maercs B atmocthepy. UactnuHo 3TOT nap KOHACHCHDYETCA H B BHIE
arMocdepHbIX OcaJKOB BO3BpalllaeTcd CHOBA B OKeaH, COBEPIIHB Tak
HA3LIBAEMBIH MAJBH KPYyrosOpoOT BOA B npupoxe (puc. 34).
Ocranbias uacTb BOJAAHOTO Napa HNEPeHOCHTCH BO3AYIIHBIMH TeueHHs-
My Ha cywy. Ilpu GraronpusiTHHIX YCJOBHAX Tap KOHIAEHCHPyeTcs M
pinmanaer B BuAe ocaiaxkos. Yacte ocaakos npocauHBaercs B IOYBY,
a ocTaJbHLIE CTEKAIoT 1Mo 3eMHOI MOBEPXHOCTH B pycjaa osparos, 6a10K

Puc. 34. Cxema kpyrosopora BOZH B NpHpoge.

] = HClapeHHe € NOBEPXHOCTH OHEAHE, 2 — Ak mag BOLHOR NOBENXHOCTHLIO]
J— ocaikn uan NOBEpXHOCTLIO CYIlIH; 4 — HCO4ApeHHE © NODEPXHOCTH CYIIH W BROIR
4 — MNOBEPXHOCTHBI CTOK; 6 — ppocavHBanHe BOLW B noyey; « — NoAIeMILf CTOK.

H pPeK, coanapas NoOBepXHOCTHBIA cTOK. Boaa, npocounsmasca B
MoYBy, pacxojyercd Ha HCHapeHHe H TPaHCIHpAlHIO, a YacTh Npo-
HHKaeT ray0e B IPYHT, 3a npeiebl NOYBEHHOrO NOKPOBa H NOCTVIIAer
B IIOJA3€MIIble, IPYHTOBBIE BOALIL. IDTa BOJAA TOXKE TMOnajgaer B pycaa
peK, npopesawniux noiseMuolii notok. TakuMm oGpasoM, CTOK pex cKaa-
JNBLIBACTCA M3 NMOBEPXHOCTHOTO CTOKA H lHoA3evuoro. Pekn
BbIHOCAT CBOH BOJILI B OKCAHBI H MOPHA. DTHM 3aBepiuaercsa 0 0J b1l OIF
KPYroBOpOT BOALI B NpHPOJE.

[loctynaloutas B armocdepy BJara, ABHTasch HajJ MAaTCPHKAMH,
BLINANa€T YacTHYHO HA NOBEPXHOCTh CVIIH, YacTHYHO OTHOCHTCH B
riyObL MarepHKa M IEPEeHOCHTCH JlaJibllie TIO HANpPaBJEHHI0 TOoCHoJCT-
Bylouinx serpos. K neit npucoepnHsaercs paara, nocTynamwmnias 8 aTMo-
cihepy nyTeM HCHapeHHsl ¢ NMOBEPXHOCTH CYIUH, cHera u Bolsl. Bes sta
BOMA MOMKET BTOPHYHO VBJAMKHHTL MaTepHK.

Hem OGoabweeuncsao o60poOTOB @eaer BOJAA HajlMATEPHKOM, T. €.
Yem Ooabnie BHYTPEHHHE BaarooGopor wmarepHka, TeM OoJIBIIYIO
[10JIb3Y HPHHOCHT OH YEeJ0BEeKY.

Baarodocusie Berpsl, ayiouine ¢ AanTaueckoro okeana u Baatnii-
CKOro Mopsl, ocraBafloT yacth ocaaxos Ha Cesepo-3anaae Esponeii-
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ckoit reppuropun CCCP. Ocrapmasicsi yacTs BJArH NPOIABHraeTcs Hax
UeHTpaabibiMi O6aacTsiMi, Hanpasassace B Cpennioro A3ni0 u Ha Bo-
€ToK—B 3anaauywo Cubupb. Yem nanvme or oKkeana NPOHHKAIOT
BETPHl Ha MaTepHK, TEM MEHbIUe BJAard B HHX OCTAETCH.

oAnblil GadaHc 3emHoro mapa. HMcxoas ws Kpyrosopora Boanl B

MPHPOIE, MOKHO HAITHCATh

Xo -1—}!,0-: S {2{}}

rjae Xp— OCAJIKH, BuINaaalouiHe Ha I]DEEPKE{)CTIJ OKe¢aHa, Ho — IIPHTOK
B OKeaH peullbix BOA; Zo— HCNapelHe ¢ MOBePXHOCTH OKeaHa.
Iast moBepXHOCTH CVIIH

Xe=¥Yc+ 2, {21}

FA€ HHAEKC «C» NPH OYKBCHHLIX BHIPAXKEHHAX O3HAYAET «CylIA», T. e.
‘OC4lKH, BLITANAOU(HEe HA CYWY, PacXoAyloTcs HA CTOK H HClapeHue.

Peunoit cTox y. ssasercss B To Ke BpeMa H IIPHTOKOM B OKeaH,
T. €. Yo =4. Pemas cosmectno ypasuenns (20) u (21), noayyaem

"rl.l' + .:'f,_. == z{l -[_ zc. [22]

T. €. HClapeHHe ¢ 10BEPXHOCTH OKeaHOB, MOPEll H CyUIH paBHO cymMMe
0Ca/IKOB, BbINAAAIONIHX HA TV ¥Ke MJaouianb, -

[To noacyeram I1. C. Kysuna, ans seeit repputopun CCCP sonustil
OanaHc mpeACTABASETCH B CACAVIOLEM BHAE: OCAAKH X. = 400 mwm,
€£TOK Yo = 180 MM, Hcnmapenne 2. = xo — y. = 400 — 180 = 220 wmwm.




Paspen Il. PEYHAA THAPONOIHA

TEMA 5. PEKH, HX TTHTAHHE H PEXHM

15. Obpasosanne pex

Pekn, peunsie cucremsl. Jloxaesass u tanas Bo-

na (a TakikKe KJWYH H POJHHKM) IBHKYTCA 1O
3eMHOIl MOBEPXHOCTH CHauaja B BH/Ie MEJKHX pydeilkoB, KOTOpHIE CO-
G6upatorca B Oonee Kpynuue pyubH. Ilocnennne, ciausasich, odpasyior
Majbie, a 3areMm cpeanne u OOJbiIHE peKH, KOTOphie HANpaBAAIOTCH
B MODPS H OKeaHHl HJaH Geccrounule ozepa. Tak, O06b n EHHcell BnasaioT
B JlenoButhii okean, a Boara, Amyaapns u Cupaapbst — B GeccTou-
nole Kacnufickoe n Apaasckoe Mops.

Peynasi cHCTeMa COCTOHT M3 IJIaBHOH peKkH H paga npHtrokos. Ilpu-
ToKH Ouialor 1, 2, 3-ro m T. A. nopaakos. PexH, Bnajgawiyge B rjias-
HYIO PEeKy, fiBJfIOTCA NPHTOKAMH Mepeoro nopsiaka. B npHTOKH nep-
BOrO MOPAAKa BNajaloT MPHTOKH BTOPOro nopsijika u T. J.

Havano pexkn wasmBaercd HCeTOKOM. KoneuHbli y4acToK pexH,
rie peuHble BOALI BJAHBAIOTCA B MOpe HAn OGeccrouHoe 03epo, Hasbl-
Baercsi ycTbheM, Pexu, repsiomHecs B NecKax HJAH TPeLIHHOBATHIX
H3BEeCTHAKaX (KapCTOBHE peKH), He HMEIOT YCThA.

Hekoropuie peknn (Boxara, ¥Ypan, [dwenp w ap.) npu BnajeHuH B
MOpe JAeJadTcsi Ha MHOMXKecTBo pykapop. Chcrema pykasoB obGpasyer
LedAbTY.

OTMerka ypoBHsi MOps HJAH 6eccTo4HOro osepa B MecTe BraJeHHST
peKH Ha3uipaerca GasHcoM 3po3uu. Jaa nputoka GasucoMm 3po3HH
ABJISIETCS OTMETKa YPOBHA PEKH B MECTE€ BNajeHusi mpHTOKa.

Peunsle pnoamunl. HemnpokHe, BHITAHYTHIE B JUIHHY, H3BHJAHCTLIE,.
HaKJAOHEHHLIE B OJJHOM HanpapjeHHH yray0jeHHs 3eMHOH [10BEPXHOCTH
Haspisalorea gfoannamMu, Hacrk HA JAOJHHLI, 3aHATAd BOJAHBIM II0-
TOKOM HasbiBaercs pycJ oM. JIHHHA, coelHHAONlas caMble TTOHHMKeN-
Hble YaCTH JOJIHHBLI, Ha3kiBaeTcs TaJbBerom, oObLYHO COBMNAjalo-
WHM C JAMHAMHYECKON OCbl0 MOTOKAa, T. €. ¢ JHHHeH HaubOJbIHX Iiy-
OouH. JloHHA COCTOHT M3 JIHA H CKJOHOB.

Vskasi J0o/iHHA € OTBECHBIMH CTEHKaMH Ha3blBaeTcd VYILEJdbeMm
(puc. 35 a). Takoit npoduab p0oAro COXpaHAETCH B TBEPALIX MOPOAAx
(Jdapbsinbekoe yuieabe). Ecad JoAHHA paclofiokeHa B MATKHX pas-
MBIBAEMBIX LOpOAAx, To OHa OulcTpo pacmupsaerca. CHauajga Oepera
CTAHOBATCH HAKJOHHBLIMH, a IHO ocTaeTcs Vakum (puc. 35 0). [locrenen-
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HO J0JIHHA npHoGperaer TpaneueHnagbuyio hopmy (puc. 358) c mWHPO-
KHM JHOM H nojorumu ckjaonamu. [lpu nanpueiem pasmeipe jojnHa
npunnMaer KopuitooGpasnyio dopmy (puc. 35 ). lLaybuna poann B
paBHHHHLIX pailonax OuiBaer ot 10 o 200—300 M, a B ropHcTHIX Me-
cTnoctax — po 2000 m.

B HauaAbHOIl CTAJMH pPEKH HCNOJAL3OBAJH CYULIECTBYIOULIHE IOHH-
¥enus, o6pasoBaBLIHeCs B pe3y/ibTaTe TEKTOHHUECKOH AefTe/LHOCTH.
B nocaeiywueM 3po3HOHHLIE TPOLECCH NOCTENENHo COAeHCTBOBA/H
Yray6AeHHIO JIOJAHH H paciiipednio X, BHH3 1o Teuenwio yBeauyi

BAeTCsl Macca cCTeKaloulein  Bo-
8) Abl, MOTOMY MOCTENeHuo yr-
JAy0JsieTcA HUIKHHH Y4acTOK pe-
KH; HA BepXHeM Xe¢ yuacTKe AHO

¥ ™ ! I{IJ}'rTﬂ MOOHUMAETCH K Bﬂ,ﬂ.{lpﬂﬂ-
JICTY.
0)
¥

Pue. 3b. ¢|}PHH JLOJHI, Puc. 36. nﬂ'ﬂEpﬂ'-qHﬂE ceHelne ao-

4 —yuease; 6 — Qoauua © YIKHM  JHO0M M AK301- THITHL.
HMH GeéperaMi; 8 —T0 ¥Xé TpaneucHisiasian; &— [ — ckmol; 2-— MeXennoe pycho: J-—
KopRTooGpainan. ypoaeHs DBHCOKNX ROA: 4 -— MemMCHNLIN
ypoaenn; §— nofima; 6 — naanofimennan

Teppaca.

Popma f0/HH 3a4aCTYIO VCIOKHEHA TeppacaMu HWJAH ropH3onTa/lb-
HLIMH IJIOUlalKaMHi Ha cKJaonax (puc. 36).

3aronjsiemasi BO BpCMS [10J0BO/bS HHKHAH Teppaca HasbiBaercd
noiMoH., Beluenexalne HesaTonJfAcMbe Teppacsl  HasbBaKTCH
TIepBOil, BTOPOi M T. 1. HAJANOHMEHHLIMH TEppacaMHu.

OGpasosanue uaayund. Peunoe pyciao B naane oOLIYNO MMeeT H3-
BHAHCTYIO (DOPMY H COCTOHT H3 psijaa uaaydun, wiaum Meauxp. Hanyunum
00pasyioTes, ecad OCHOBHOE TeUeHHe pEeKH Mo KakoH-anbo npHYHie
OTKJOHHTCA B cropony. axe He3HAUHTCALHOC NPENATCTBHE, OTKJIOHSA-
0lllee TeueHHe K OJHOMY M3 JIerKo pa3MbiBaeMblx Oeperos, Moxker
BeI3BaTh oOpasopanne leaofl cepuy uaaygnd. Hapue. 37 a nokasaso
HCKPUBJENHe pycaa, KOrjla OTKJIOHCHHE TedeHHH OT NpsSMOJHHEeHHOro
HanpasJeHus Bui3wiBaeT noamMuiB oanoro Gepera. [locrenenno yeenn-
YHBaeTCcs BOTHYTOCTL 3TOro Gepera. llpogyKTel pasMeiBa YHOCATCA
BOJOH H OTKJajbBaloTCA Ha Apyrom Oepery. T1oT nporece o6paso-
BaHHA MeaH/Ip MOMKeT NPEeKPATHTHCA B Tpex cayyasx:

1) obpasoBanue H3JIYYHH YBEJAHUHBAET NPOTHAMKEHHOCTH pycia,
T. €. vMedbluaeT ero ykJaoH. C yMenblueHHeM VKJIOHA CHHM/KAercsi CKO-
pocth Teueunda Boibl. IIpH oveHbr MaJBIX CKOPOCTAX NpeKpamiaercs
noamein Gepera;

2) pasBHTHe H3JAYYHH NpeKpalllaeTcd BCAeJCTBHE OOHaXeHHS
B PycJe TBEep/LX Hepa3MBIBAeMbLIX NMOPOI,

3) KOHUBEI H3AVYHH cOJHIKAIOTCH, H peKka npopuiBaer nepeweek Ab
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(puc. 37 6). Ckopocrh B HOBOM pycae Bospacraer. Bxoa B uznyunny
NMepeKphiBaercs HaHocaMH, crapoe pycjlio OTMHPAeT W TpeBpalilaercs
B CTapopeube.

['nybuHa BOAM MO JUIHHE PEeKH He ofauHakoBa. ['iyGoKkHe yuacTK,
Ha3blBaeMble TJIECAMH, YEPEeAYIOTCA C NnepeKkaraMH (MeJIKHe YUacTKH),
[lnecel xapakrepHsl ]ISl H3OTHYTBIX YY4CTKOB pycaa, a TepeKaThl
Haxo#sTcst (puc. 38) Ha nepexofax OT OAHOTO 3AKPYIVICHHS K IpY-
romy. IlonpoGHo aror Bompoc n3aokeH s Teme 9.

YKAOHBI peK H HX NPOoAOJIbHBINA NPoduab. YKIOH YUacTKa PeKH Bhl-
paxaerca opMmynoi

Iy — Fis

rae Hy w Hy— orMerkn ypoBHeH BOAbI B HauyaJe H KOHIE yYacTKa;
L —panHa pexu no TeoMEeTpHYecKOi OCH, MpPOXOAsUiel TocpeaHHe
PeKH.

Pue. 37. [lponecc oGpasoBaums wuaayumi (a) W crapo-
peunii () npu npopwBe HIAYUHN.

O6osnauns H,—H;=h (rme h—najgenne ypoBHA Ha yuacTke).

NoJAY4HM :
1
I:T. (24)

YKioH 0ObLIYHO BHIpaXaercs JAecATHYHLIMH JApoOsSIMH, HHOrJa B
npoMuiie (T. €. B THICAYNHIX JOJ#AX) H B nponentax. [lepexon or
JApobH K mpoMHJAJe noiydaior ymHOKeHHem Ha 1000, a x npouen-
Tam — ymHuoxennem ee na 100. IIpomuane obGosnauaerca %n. Tax,
1=0,003=0,3% = 3% .

Peka B BepxHeit uactH jpoauubl 00bluHO MMeeT 0oJiee 3HAUHTE b-
HbIH YKJOH, YeM B CcpejHeil, a B cpenneit yacti — GOMbIIHI, ueMm &
HuxHeir. Hanpumep, Boara B OBITOBBIX YCAOBHSIX (A0 THAPOTEXHM-
YECKOrO CTpPOMTE/AbCTBA) HMena B Bepxopbsix ykiaon 0,00017, B cpex-
nem rteuedun 0,00006, B wukuem 0,00002. Tlosromy cpeiHenapelen-
HBIH YKIIOH OIPeAeasioT Mo Cpe/lHeBbPABHEHHOMY VKJOHY NPOA0JILHOrO
npopuaa pexu. Ha puc. 39 ABCH — sto nponoasuniii npopuis py-
cia. Jlunus AE mposejneHa Tak, 4TO NOJOMKHTEJNBHBIE H OTPHILATENb-
HblE TIJIOLIAJH, OTCEKaeMBle €10, paBibl MeKAy coDOoil M MHHHMAJbLHEL
no seauuHHe. Cpegnenssentennnlii ypomKait pexn [ = &/l

Peka umeer He TOJBKO TpPOJOJLHLINA, HO H MONEPEYHBIH  VKJOH.
[Tonepeunniit ykaon oOycJAOB/AHBAGTCA TEM, 4TO HEHTPOOGCKHAs CHIA
Ha 34KPYIVIEHHSAX pycia MPHKHUMAaeT BOAY K BOrHYToOMYy Oepery, a 3To

5%



MPHUBOANT K [OBLILIEHHIO YPOBHS 110 CPABNENHIO ¢ BHOYKIBIM Gepe-
roM. Kpome Toro, nop aeiicrsimem cuant Kopnodauca asmKymmasics
Macca BOJIbl OTKJOHAETCH B CEBEPHOM NHOJYIIAPHH BOPAaBo, 4 B I0HK-
HOM — BJIEBO, YTO TaKiKe Jaer mMepexoc NOBEPXHOCTH BOAL B OAHY
CTOPOHY.

YpoBeHb MOMKET NOBLINATHCA Y OAHOTO Oepera M MOHHMKATHCH
APYroro, eciid BeTep AYeT MOHepeK pycida HJIH TNOJ HEKOTOpBIM YI-
JIOM K HalpasJeHHIo NOTOKa. Y HaperpeHHoro Gepera ypoReHb NOBHI-
IAeTCst, a ¥ NPOTHBONOJMOMHOTO MOHHMKAeTCs,

Puc. 38. Uepenonanne mjaecop ® nepe- Puc. 39. Onpepencume yijona BHpas-
KaTOB B MJaHe. HEHHOTO TPOJIOALHOIO NpOopHAA pEKH.
!l — naee; 2 — nepekart.

16. llpuKenune Boabl B pekax

Boia B pycie ABMIKCTCS NOJ BO3LCHCTBHEM: 1) enanl  TaMKecTH,
3dCTABJSIONIeH YacTHIBI BOJbI MEPEMENlaThest BIHZ 110 VKAOHY MECT-
HOCTH, H 2) CW/ibi BHYTpeHHero Tpenus. [lpum jpuKeHHH NoTOKA npo-
HCXOAHT TPEHHE MEKIY OTACJALHBIMH YACTHIAMH BOJAB, 8 TAKKE ME-
Jly BOJOH M cTenkamu pycia. CHabl TpeHHs OKa3LIBalOT CONPOTHBIIC-
HHE MOTOKY H YMEHLIIAIOT CKOPOCTH JIBHZAKEHHS BOJHI, :

I'HapaBnnueckHe sJeMeHTHl no-
TOKa. CKOpoCThb ABHIKEHHSI BOJLI
3aBHCHT OT OCHOBHBIX THApABJHYEC-
CKHX 3JIEMEHTOB pyciia M OT YKJOHA
nopepxuoctH soiwl. [Tonepeunoe ce-
YeHHE MOTOKAa, NPOBEIEHHOE HOp-
MAJbHO K HANPAaBIEHHIO NBHKEHHH,
HA3BIBACTCH KHUBLIM CEUEHHEM

Puc. 40. TTonepeunoe cevenue pycaa, noroka. Ilaomann xunsoro ceuenud

(ABC na puc. 40) obGo3nauaercs
OykBoil @ H Buipamaerca B Mm% Jlauma aunun ABC, no Koropoi
BO/la CONpHKACAETCS C TBEPJALIMH CTEHKaMH BOJHOrO cedeHHs pycJa,
Ha3LIBAETCH CMOUYENHBIM HEepPpHMETpP oM, KOTOpHil obo3Hauaercs
OyKBO#i y u Boipamaercs B Merpax. OTHOWEHHE NJONIAAH JKHBOTO
CeYeHHs! K CMOYEHHOMY MEpHMETpPY Ha3bIBAECTCH 'HAPABJIHUYECKHM
PagHycoM.

R == L [25}
il




CKopocTb ABHIKEHHSA BOJN L XapakTepHayercs JJIHHON HVTH,
NPOXOAHMOrO BOROH B E€IHHHUY BpemenH, EnuuHIa H3MEpeHHA CKOpO-
CTH— M/c.

CXOopoCTH OTAENbHBIX CTPYeK B pyclie HEONUHAKOBHI, OHH MEHS-
I0TCA B 3aBHCHMOCTH OT MECTONOJIOMKEHHsST B JKHBOM CEYEeHHH H MO
nauHe pycnaa. Chaenyer pasfHuath CKOPOCTh B TOUKE, CPEMHIOD CKO-
pocth mo rayOmHe, HanpuMep no rayGuHe JB (cm. puc. 40), u cpen-
1010 CKOPOCTL 1O BCEMY XKHBOMY CEYEHHIO pycJa.

Pacxonxowm Boapl HaspiBaercsi KOJHUECTBO BONB, TIPOTEKAIOLIEH
yepes JManHoe XHBOE ceuenne B eIHHHLY Bpemenu. Pacxox soaw ofo-
sHayaercs Oykmo#fi Q u BeIpaykaercss B KyOHUECKHX MeTpax WIH JHT-
pax B cexkyuny (m®/c mau afc). Pacxom sABasercs HpOH3IBENEHHEM
MAOLLAMH KUBOTO CEYEHHS H cpeaiell CKopocTH

(= 0wy, (26)
OTEIUE],H CPpEdHASNA EHﬂpﬂC'l‘b

Q

o —
LEL]

. (27)

®opmysa PpaBHOMEPHOTO ABHMKEHHS BOABI B OTKPBITHIX pycCJax.
PagHoMepHBIM Ha3biBAETCA TAKOe YCTAHOBHBILIEECH IBHIKCHHE BOMHI,
[IPH KOTOPOM KHBOE CCYEHHE€ B NOTOKE M cpefiHHe CKOPOCTH IOCTOSH-
Hel. [IpAYeM CKOpOCTH ONHHX M TeX JKe SJEeMEHTAPHLIX CTPYEK BOJBI
B PA3HBIX CEYCHHAX TOMKE OCTAIOTCA OAHHAKOBLIMH. 3

CKOpOCTh JBHAKEHHS BOILI MPH PABHOMCPHOM [ABHMKEHHH ONpeje-
asiercs popmyaoit [lesn

v=CV RI, (28)

rie R — ruapasiuyeckuit  paauyc; [ — yKJOH NOBEPXHOCTH  BOJIBI;
C — kospdunuent lesn, uan cxopocrHoit KosdduuuenTt.

Kosdpuuuenr C 3aBHCcHT OT WIEPOXOBATOCTH NHA M CTEHOK PYyC-
Jia, pasmMepoB H reoMeTrpHyeckon (opMul nonepeudoro ceueHusa. Ma
MHOTHX SMOHPHUecKHX dopMysa aas onpeaeneHus xoadduuuenTa
C wuauGonbuiee pacnpocrpanenue noayuuan gopmyam H. H. Tlas-
Josckoro H M. WM. Arpockuna.

Qopmysa H. H. Ilasnosekoro umeer nuj

C=—RY, (29)

rie R —runpasinyeckuii paguyc; n — Ko3QHIHEHT mepoxXoBaTo-
CTH, OIIpefe/IsieMblii IJisl €CTeCTBEHHBIX BOAOTOKOB 110 Taba. 10, mpexn-
doxenHon M. ®. CpubHbM; y-— noxasaTejb CTENCHH, 3aBHCSILHI
orRun; C—s wmhc.

Jns npuGaHKERHBIX PACYETOB MOMKHO TPHHSTD:

v=15Vn npu 0,1 <R < 1,0 m, (30)
y=13Vn npu 1,0<R<3,0 u. (31)
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Ta6anma 10
3uauennn koapduumenta wepoxowaroctn 2 B popmyae Massosckoro

N nm, Xapakrep pycaa .

1 EcrecTrennuie pycaa g geceMa GAaronpusTubX YCI0BHAX (umc-
TOE, NPAMOE, HEIACOPEHHOC 3CMANHOE PYCA0 €O CRODOAHLIM
FReHHEMY o T e L e o e 0,025
2 | CpasHUTEALHO YHCTBIE PYCAd NOCTOSHHBIX PABHHHHBIX BOJOTO-
KOB B OOLIYHBIX YCJAOBHAX, HIBHIAHCTLIE, C HEKOTOPBIMH HC-
NPARHALHOCTAMH B HANPARAEGHHH CTPYH HAH Xe NpaMbie, HO
C HEMPABHALHOCTAMH B peasede Jua (oTMENH, NPOoMOMH,
MO AN AMAN ) o Al S e e ) e
Jemafuble pycaa MepHOAHMECKHX BOZOTOKOE (CYXHMX JOroR)
B OTHOCHTEABHO GABTONPHATHBIX YCAOBHAX . . . . . . . . . 0, 0400
3 | Pycaa nepiuoanueckux BOLOTOKOB, CHABHO 3acOpenHble H H3BH-
L L S et AR et A A | B T oty e
CpaBHHTEABNO 3apociine, HEPOBHEIC, MJ0X0 paspaloTaHHHEe
MOHMB PeK (IPOMOHHR, KYCTAPHHKH, AEPEeBLA, 3aBOAH) . .
laaevno-paayHHele PycAa ropioro THOA ¢ HeNpaBsnabioil no-
BEPXHOCTBI0 BOJHOrO 3€PKasd; NOPOKHCTHIE VUACTKH PaBHHH-
BT S e e e L T e L L A e s el D OGTE
4 | Pexs H nofubl, anaunreanHo 3apociiHe (co caabhiM TeueHnHeM,
C OOALWHMH TAYGOKHMH MPOMOHHAMH) . . . . . . . « . + .
Baayuusle pycaa ropHoro THna, ¢ GYPHBIM HEHHCTHIM TeHeHHEeM,
C H3pPLITOH TOBEPXHOCTLIO BOAHOIO 3eprana (C ACTAIHMM
BREPX - GPEBraNKIBONbE . .. = 7 e L e e 0,080
5 | Pekn GosotHoro THRA (3apociaH, KOYKH, BO MHOTHX MecTax
MOYTH CTOAYAA BOJA);, NOHMBL ¢ OYCHhR OGOALIIHMH MEpPTERMH
NPOCTPAHCTRAMH, € MECTHBIMH YPAYOJEHHsNMH, O3EpaMi H np, 0, 133

17. bacceiin pekH

[lnomans, ¢ KOTOpoil BoAa cTeKaer B PeKy, Haawipaercs Gac-
cefiHoOM, uan BogocHopoM. Ecrecrsenno, uro BojocGopHas
MJIOLLAa1bk NMOCTeNeHno Hapacraer no JaHne pexd. Paznnualor obuimil
DaccedH BceH pPeKH H yacTiikle OacceHHbLl OT/ENbHBIX €€ TNPHTOKOB.

I'pannnma mexay AByMsa cMexHbiMu OacceilHamMH, npoxondanias
MO HAHBLICLIMM TOYKaM MECTHOCTH, HA3BIBAETCH BOJOpasjielb-
HOH THHHEe#H, HIM Bojaopasageaom. Buyrpu bGaccenHa Oul-
BAlOT OTAEJBIBLIC 3aMKHYTHIE MOIHKEeHHs, B KOTOpPEIE NOCTYNAaer YacThb
cToKa oOmero Bonocbopa. Takoe aApBJIeHHe XapakTepHo 75 MHOrHX
pasuunutix pek Hmumupero llosoames, [leannnoro Kpasa n apyrux
paioHOB. _

Bonopasaeas npoxoast no xpebTam M pepuiMinaM XoaMoB H B
3ABHCHMOCTH OT pa3sMepor BoAocOOpPOB BBIABASIOTCH HA THIICOMETPH-
YeCcKHX Kaprax HJAH MJanax B ropusontatsax. B pasnwnubix # Gono-
THCTBHIX paloHax peabed He Bcerjga fipkKo Buipaked. Tax, B llunckux
doJdorax Gepyt Hauago pexkn OGacceiina uenpa u npuroku Bucaul.
3lech BHIIBHTHL TOJOMKEHHE BOJOpasiesia oueHb TPYAHO. [ panunusl
facceilHOB HCKYCCTBEHHO TIEPEMENAIOTCH B PE3yabTaTe CcoeAHHenns
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ABYX pe4YHBIX CHCTEM nocpejictBoM Kauauaos (Boaro-IHouckoit Ka-
HaJ).

Pekn nHTaloTCs HE TOJLKO MOBEPXHOCTHBIM CTOKOM, HO M rpyu-
TOBBIMH BOIaMH, CO3JAIOUIMMH MOI3eMHLIH cTOK. Baccefin nonse M-
HOT'O HNHTAHHA MOZKET He coBlagaTh ¢ NOBEPXHOCTHL M. Ha
pHC. 4] NOBEPXHOCTHBI BOJOpa3ie] NPOXOAHT uepes TO4KY a. Bojo-
Pa3lie] MOJA3EMHOrO MHTAHHA NPOXOAHT yepes Touky 8. IlonszeMubli
BOAOCOOp pexkH [, BHAHNMO, 3HAYHTETbHO GoJible NOBEPXHOCTHOrD BO-
pocbopa sroil e pekn. Oanako BuLISIBETDL 0A3eMHBI BOZOCGOD OUSHD
TPYILHO.

Feomerpuyeckue xapakrepucrnkn Gacceiina. K reoMerpuueckum xa-
PAKTEpHCTHKAaM DacceitHa OTHOCATCS: MJOMAaLb, TYCTOTa peunoil ceTH,
NPOTAMEHHOCTh, CPeANsAH [HPHEA,
YKJIOH M KOH(pUrypaiud 6GacceiiHa.

Mopdomerpuueckue xapakrepu-
CTHKH — 3TO pa3Mepsl J0JHH, PyCe
peK, uaur ozep, 60aotr H ux sonocbo-
poB.

B ruapoaoruy npumensercs 1o-
HATHE  «ruapoMopdoMerpHuecKHe

T ey

Puc. 41. Hecosnagenwe pepiiu no-

BepXHocTHOro (@) ® nopsemunoro ()
AAPAKTCPHCTHEH », Npeacran/ifai- BOJOPa3/enos.
e coboil KoMNJeKe 3HauyeHuin I, 2— pexn.

MOP(POMETPUUECKHX 3JeMeHTOB M
HICPOXOBATOCTH, BJAHAIONIHX HA CKOPOCTh M NMPOMOJIKHTEJLHOCTE A00e-
FAHKA BOJBI N0 CKJAOHAM Oacceitna U pycay (cuM. 1. 37).

Has  onpenenenuss naomann BojocGopa Ha KapTe ¢ TOpPH30H-
TAJ5IMH TIDOBOMIAT  BOJOPA3AENLHYIO JHHHIO. OKOHTYPEHHYIO HJio-
Wb (QHTYPLL ONPENEJISIOT € NOMOUILIO MJIAHHMETPA MJH NAJCTKH,
Ecan B cocrap Gacceiina BXOAAT Ledbie TPANEUHH, TO HX [MIOULAJH
ONpeJeIdaioT o reolesHyeckumM TadJIHmam.,

Cpennioio mmpHuy Sacceiina BHUHCASIOT M0 (oOpMyJIe

bep = —1— (32)

e [ — somocbopuast mjomags B Km?% L — pauma Gacceiia B KH-
JOMeTpax. :

Jlanny Gaccefina 06BLIYHO NPHHHMAIOT MO CHPSAMJIEHHOR  JIJHHE
IIABHON. pekH.

Cpeunit ykroH OacceiiHa ONpeeNsioT ¢ NOMOMIBIO KPYMHOMACLL-
Ta0HON KapTel 1o GopMmydie

fy=—2-31, (33)

rae Al — ceuenne penseda; =/ — cymma julHH ropusontaneii; F —
olans pofgocbopa B Km?2,

['yerora peunoii cetn 3aBHCHT OT NOYBENHO-TEOJOTHYECKHX W
WIHMATHUECKHX YCAOBHIL, YKJIAOHOB 1OBEpPXHOCTH H T. A. Ona npen-

63



CTaBAfET COOOM JUIHHY pycea, npuxogsmylocs Ha | kKM?* noBepxno-
cth Gacceitna. Takum oGpasom,

I
[ =, (34)

rlle y— rycrora ceru B KM/kM?; L — mauna Bcex pycea, BKJlouasf
nnpdmm Gajiounyio cerb, B KuJaoMmerpax; F — naomaas sonocGopa
B KM%

3uauenne y nocruraer Ha Cepeprom Kapkasze 097, na Cese-
po-3anane Esponeiickoit Teppuropun CCCP 0,1—0,2, na Cesepo-Bo-
croke Esponefickoit Teppntopun CCCP 0,03—0,04 xm/kM®.

Cpenunoio aauny ckaonor Oacceiina [ (B KHJAOMETpax) MOMKHO
onpefeanTs no popmyae

Ta—t_ﬁ+. {"35&)

Pusuko-reorpadHueckue xapaktepHcTnkn Oacceitna. [eorpaduue-
CKOC IOJIOKEHHe oupejensercid reorpafuyeckuMH KOOPAHHATAMH
(IUHPOTOH H JOJTOTOH), MEXKAY KOTOPHMH pacnoJgaraercs Oaccenn.

OcHoBHBIM (akTOpoM (GOpPMHPOBANIHA FHAPOJOrHYECKOTO pexHMa
paitona spiasercs kaumar. [lo smpaxenuio A. M. Boeiikosa: «Pe-
KH — NPOAYKT Kiaumarar». K KiHMaTHYeCKHM MOKasaTeNAM TIHApPOJI0-
rHYEeCKOro pexuMa pex OTHOCATCH: OCANKH, TeMnepatypa, BAamHOCTh
BO3jyxXa H T. 1.

RApoONOrHUeCKHA peXHM peK BO MHOrOM 3aBHCHT OT [OYBEH-
HOro nokposa Oacceilna. Mexanuyecknit cocras n arperatHoe cTpoe-
HHE MMOUBLI OKA3LIBAIOT BJAHAHHE HA AHHAMHKY H HHTEHCHBHOCTbL NpO-
cauMpaHHsl BO/LI, a caeloBaTesbHO, Ha BEJAHWYHHY CTOKA H 3PO3HOH-
HbIE TIPOLIECCHI.

OT1 ruaporeoJornyeckKux ycJOBHH 3aBHCHT XapakTep H pasMmep
NOAZEMHOr0 NMHTAHHSA pPeK, XHMHYECKHWH cocTapR BOJL B MaJOBOIAHBIE
NepHoALl rojaa.

Xapakrep pacTHTeALHOro MOKpoBa B Oaccefile H ero rycrora Bo3-
ACHCTBYIOT HA CTPYKTYPHLIH COCTAB MOYBLI H €€ CKBayXHOCTL, a TakK-
JKC Ha LIepoxosaTocTh INOBEPXHOCTH. B CBsSH C 3THM  CO31a10TCH
pasqHYNBle YCJOBHA cTOKa H 3po3uH. [losromy HabiCKaHHAMH 1OJK-
Hbl OBITh YCTAHOBJGHH! IIJIOIIAZAH JECOB, HX TOJOXKEHHEe Ha nJjaune, Ha-
JHYHE 3alJexHLlX 3eMelb, C©enoofopoThl HA NAXOTHHIX ILIOAAAX
B g

Osepa u 60JjOTa aKKYMYJHPYIOT 4acTh CTOKa, mosToMy HeobGxo-
AHMO BHISIBASTL 03€pHOCTL H 3abojouenHocts BomocGopon. Oaep-
HOCTH M 3a00JIOUCHHOCTbL BHIPAXKAIOTCH COOTBETCTBYOIUHM KO3 du-
UHEHTOM, NpPeACTABJAAIOUIHM OTHOWEHHEe nJjaowmianei osep H Oojgor K

obuiedi naomain ﬁacceﬂua (B nonax uam nponeHrax). Tak, necH-

CTOCTb 3.1=—.£“—, HIK &, = “-—*1{11‘} o; (350) GOMOTHCTOCTH Eﬁzf?“-_

HJAH f; 1009 ; (358) ozepHoOCTb 6y, = jﬂﬁ—, HJH & 1009,. (35r)
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18. Knaccudukauus M BHABI NHTAHHS peK

HMeTouHHKAM¥ TIHTaHHA pexk ABAAIOTCHA: |) MOBEPXHOCTHBIE BOIBI,
cTeKalollde MO0 3eMHOil MOBEepXHOCTH BO BpeMms [OXK[eH, TafaHHA
cHera W/ JEIHHKOB B ropax, H 2) nojsemusie Boiabl. PekH yMe-
peunsix wupor CCCP B OCHOBHOM 1NOJYYalOT CHErosoe IHTaHHe,
proraa Ha 1007 (pexu IOxHoro 3aBonxbs). K jory poiib CHEroBoro
[HTAHHS CHMJKAETCH H IOBBIIAETCA pOJb JOMAEBOro CTOKa, 8 B Bhi-
COKOTOPHBIX pafioHax — jeannkosoro, Crox ranmx Box p. Kybanm y
r. Kpacuonapa cocrasaser 12%, noxnesoit 24 %, AeAHHKOBBIH 32% wu
nonazemusiit 32%.

Bneppbie knaccupuKauuio pek 3eMHOro mapa 0o YCJAOBHAM HX
mutamust pan A, U. Boeiikos. Bnociaeacrsun M. M. JIbBoBuY BB
KOJMYECTBEHHYIO XapaKTePHUCTHKY OCHOBHBIX BHIOB NHTaHHA (Taba, 11).

OH Ke COCTAaBHJI KapTy pacnpocTpaHeHHsi THIOB pPeK 10 HCTOUHHKAM
HX NHTAHHA.

19. ¥YpoBeHHbI# peXHM peK

BricoTa CTOSIHHA YPOBHA BOJAL B peKe 3aBUCHT OT XapakTepa H
HHTEHCHBHOCTH THTaHHA. YPOBEHb BOJB! NMOBLIMIAETCA BO BPEMS CHE=
rOTafgHMs HAM mocae OOHJBHBIX JHBHEH H MOHHMKAETCH, KOrja pexa
MepexofiiT Ha TPYHTOBOE mH-
raune. Borcora crosnns ypos- 5 . |
HA 3dBHCHT HE TOJBKO OT KO- | et 50 ) | .2 ‘ |

|
'

JIHUSCTBA BOJIBL, HOCTVIIAIOMICH  f —
B peKy. YpPOBEHb MOMKHO HC- . | |
KYCCTBEHHO pPeryJaupoBaTbh C : | = i

L
|
i

MOMOILILIO [JOTHH H HOPYTHMX L. L 1IN J =R
coopyiKeHnit Ha pexkax. Mame- 1] \
HEeHHe }l"pﬂﬁl'lﬂ MDEET ﬁHTb -? J ‘ P T T i

BHISBAHO H nedopmanuenpyc- T g o v vy v ix X X il

aa. Tak, npn paambize pyciaa
VpOBeHL BOJIbLI B pPEKe NOHH- Puc. 42. Tpadurk woneGaHua  yponHe#

. . Tupacnons.
JKaercs, a TIpH  OTJIOMEHHH Pe7AHECTE ¥ Ty THD
[ — wadHH3mHA suMiil  ypoberh; 2 — HaWBRICIORA
HAHOCOB TIOBLIIIACTCH. rofonofl, on e seccunsll ypomenb; S—JHHEHH'ELHHE
; . YPORHH JAETHHX W OCEHHNX NABOAKDB, 4 -— HaWHHI=
“PE}HHM H3IMEHEHHI YDOB i Aerunft  ypoBCHL, 5 — HAHBEICIOHA YPOREHbL
HEH PEK JenKo mpoCAeHTb NO oCEHUErD JEROXOAA,

rpapHKY KonebGaHus
eXXeAHEeBHBX YypoBHeR (puc. 42). Brucora yporneit Ha
rpathuKxe HaAHOCHTCS Hal YCJOBHHEIM TOPH30HTOM, 'HasbIBAEMBIM
Hyaewm rpacdpuka. Hynp rpadhura smbGupawor Tak, uyToOLl YPOBHH
BOAH! Beerga OLIN BEIIIE HEro, T. €. YToOH OTCUeTH OT Hero GBLIJIH T0-
JnoxureabHbiMH. [lo rpaduky Moxer GLITh yYCTalOBJENa BHICOTA YPOB-
HA BOAL 3a mobGoff AeHb rofa, HaHBEICIIEe W HAHHH3IIEe 3HAYeHHe, a
cAenoBaTeNbHO, H aMNAHTYAA KojaebaHus.

Hanpumep, Makcumanbhweifi  ypoBeds p. Bomrum y c. Teriomu B
1928 r. cocraBua 18,00 M, a munumaneHmil 1,85 M. AMnanryma BhI-
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TaGauna 1l

OcHoBHBIC THNbLI PE[ nog HCTOYHHKAM NMHATAHHA
no M. H. Jlesoeuuy

KoanecrocHumb

XapakTepucTiKa NOK4AIATEANR NPpeHMY- Pafonu npenMyuiecTBEHHON
THIA NETaHms lecTeeHnorg BELa pacnpocTpaseHnd
NMUTAHME

[Mout noauocTsiy che- | Cueropoe > 8(0% | Cepephniit Kazaxcran, 3aBoamne
roBoe

[Ipenmymecteenno cune- | Cueropoe >30% | Eeponefickaa wacre CCCP, 3anan-
roBoe Hafi CHOHph, CeBEepO-BOCTOK
asmatckod wactu CCCP

[Toutn noadocthio gow- | Jlowsesoe > 80Y% | HepHomopekoe noGepexbe Kapka-
Jeroe 33 (0AKHAA YACTL)

[Mpenmymectrento aowk- | Hoxaesoe > 50% | Jaasuuit Bocrok, nekotopwe paito-
Adenoe BBl Jakaskassba, O6acCeHHbl pex
: Jennt 1 Hunurupku

[Npenmymecreenuo aex- | Jlexunkosoe >50% Bmmmmguue paiionsl Kankasza w
Ko BOE Cpeanert Aanu

Cuyewantoe ¢ npeobaa- | Cuerosoe > 50% | IpuGaatuxa, npeiropusie paionsl
JanHes CHeroBoro Ceseproro Kaskasza, Anras, Gac-
cefin p. Jleuw

Cuemannoe ¢ npeofaa- | Jlowaesoe >50% | Jakaskasne, Yepuosmopckoe nobe-
AAHHEM JOXKIEBOro pexnue Kaskaia (cesepnas MacThb)

Cuewandoe ¢ npeobaa- | Jleanukopoe > 25%| l'opusle pailods Aatas
AaHHEeM JeIHHKOROro

Cumemannoe ¢ upeobna- | [Nonsewnoe > 25%| lMpearopueie  pafions  Cpenneit
AAHHEM [OJA3EMHOTO Asun, 60IbIAR HACTL pex Apme-
HHY

pamaerca seanmuuxoit 18,00 — 1,85 = 16,15 M. 3nasa abGconoTHyio HIH
VCJAOBHYIO OTMETKY HyJs rpaduka, MOXHO BLIYHCAHTE H COOTBETCT-
BYIOILHE OTMETKH YpoBIHeH BOJBL

" NMoBTOpseMocTh M MPOMOJIKHTENbHOCTh CTOSHHA YpoBHe#l. Pemnm
YPOBHEH XapaKrepH3yeTcd [OBTOPACMOCTLIO (4acTOTOH) H TPOLOJAH-
TeJabHOCThIO  (o0ecneueHHocTbio) crogHud. IlosropseMocTh YPOBHEH
npeacrapaser coboil KOJAHYECTBO JHEH CTOAHHA TOr0 HJAH HHOIO YypoB-
HA 33 KaKOii-1H00 Onpefc/aeHHbl mepHol BpeMenH (3a roj, noJjoBojbe
T, 1.). I[lponoaxureasnoctn, HAH OOECIIEYEHHOCTb, TIPEACTABJIAAET
cofoll KOJAHUeCcTBO JiHel (MJH COOTBETCTBCHHO TMPOUEHTHOE BhIpazKe-
HHE), B TeueHHe KOTOPBLIX YPOBeHb BOJAL ObII He HHIKe 3ananHoro. OGe
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XapakTepHCTHKH ypoBHei n3obpaxKalorcs rpapHyecKn B BHAE KPHBBIX.
ns nocrpoeHus KpHBOH 4YacTOTHl BCK aMNJAHTYAY KoJjgebauusa ypon-
HeH AeJasT Ha paBHble HHTepBasabl (Hanpumep, 10, 20 naun 50 cm). Pas-
MEep HHTEpBaJla yCcTaHaBJAMBAIOT B 3aBHCHMMOCTH OT aMIVIHTY/bl H 3a-
nannoit nogpodbHoctH pazpaGorkn. Yem Goabiue aMuanryaa, teMm 6ojib-
e MPHHAMAIOT HHTepBaJ. ( ;
ast Kamnoro nuTepeaaa moj- o 10 ‘“‘*’53”" p‘?'mf?%m': L0 50%
CYHTLIBAIOT YHCJAO JIHEH cTOof- &0F— nt | A
HHA YpOBHE 3a HecJaeayeMblil joss : '
nepuoi. AT0 U ecTh MNOBTOPAE- 65 | |
MOCTh, KOTOpas HCYHCAAETCH
B JIHAX HJH IIPOLEHTaxX oT 0b- 1
IIET0 YHCaa JTHEH. '

[IpononureabHoOCTh €TOS-
HHAA YPOBHA NOJAYYAeTCH MyTEM
[MOCAEXOBATENLHOTO CYMMHPO-
BAHHA NOBTOpPAEMOCTEN HHTEp- = -qé -5
BAJOB, HAUHHAA C HAHBBICIIE- 50 s o 3
ro. Pacuer moBropseMocti n 0 20 40 60 80 100%
IPOLOTIKHTENBHOCTH  BHITION- APCCRCUmEREHOCD REpUUIG
Hen B tTaba. 12, Ha ocHOBaHUN  Puc, 43. Kpuswe nostopsemoctd (/) u mpo-
ero BEYepUYeHEl KPHBLIC TOBTO-  JAOKHTENAbHOCTH (2) CTOAHHA YpoBHEl BOJHL
PAEMOCTH H  IPOLOJKHTENb-
HOCTH ypOBHEH p. ¥pana y r. Openbypra (puc. 43). Touku no ocH op-
JHHAT OTKJAAABLIBAIOT B CepefHHe HHTepBana (/4 KPHBOl TIOBTOpfe-
MOCTH H B KOHIle HHTEepBaJga AJA KPHBOH NpOAOJMKHTEJIbHOCTH.

Cylst mo 3THM JlaHHBIM, ypoBetHb 750 cM nHan nynem rpaduka umeer
npoanizkuTeabHoete 6 nauei, wan 1,66%. HMnaue roBops, B TeueHue
STOrO BPEMEHH YpoBeHb BOJAK B PeKe cTofJ He HHXKe 750 cM Hanm

Peiems s 0

Yoobens
e
=

3
|

Tabanna 12

Pacuer nosropsemMocT H NPOAOIMUTENLHOCTH YPOBHEH
p- ¥pana y r. Opeubypra

lNosTopaevocts ypownei [poaoasnTeAbHOCTE Ypouneil
Flwrepraa, em
ann " A "

899—850 2 0,35 2 0,55
849 —800 2 0,55 4 1,10
799—750 2 0,55 G 1,65
749700 . 0,55 5 2,20
199150 38 10,42 110 30,15
149—100 170 46,55 280 76,70

99—30 85 23,30 365 100,00

Hroro 365 100, 00
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HyJeMm rpapuka. OTciona W TepMHH «00ecneueHHOCTb», T.€.B TeueHne
9TOr0 BpeMenH Ha pexe Opuin obecneuennl YPoBHH He HHXKe 750 cMm.

K.]]'HBEIH MPpOJOMANTE/ILHOCTH NIPHMEHACTCH, HanpuMep, LpH Olpe-
NeJEeHHH NPOAOJIMKATELHOCTH 3aToniedus. Ecan nannan Touka Gepera
saronasierca npH ormerke 100 cum, to npu Gojee BBICOKHX OTMETKax
ypoBHs OHa, Geaycaosno, Gyler saronaena. Takum oOpasoM, AJATEb-
HocTh 3atongenus npH ormerke 100 em (em. puc. 43 u raba. 12) co-
crasager 280 aueir, naun 76,7%.

KpuBbie NnpoAOAKHTEJbHOCTH H TOBTOPACMOCTH HEOOXOAUMBI JNA
pacyera OTMETOK Boa03abopa 11pH BOAOCHAGKEHHH M ODOINCHHH, AJAA
pacuera ypoBHeH BOJLONPHEMHHKOB MPH OCyMeHHH 00JOT H T. A

20. Pexnm pacxoios BOALI B peKe

I'pathukn ypoBHeil H PacXoi0B 00LIYHO aHAJOTHYHEL 110 CBOHM QYep-
TAHUAM; C TOBLILIGHHEM YPOBHS YyBeanuyupaerca n pacxoa. Onmako
HHOIJIA CJYYAIOTCs HeCOBIAJEHHA STHX PEIKHMOB.

awre
o) G o e e e e v (=T

3000 ——'[

2000

1000

VoV v R X XXt
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Puc. 44. lpadur xonebanna pacxofos BOAH
(ruaporpad) p. Buueran y r. CuKTeiBEapa.

Fnaporpadom maswmsawor rpadpuxk Koacbannda pacxolos No

BPEMEHH.
Ha puc. 44 nokasan rpaduk koseGaHHSi pacxo/ioB BOALL P. Bbi-

Yeribl g' r. ColkTeiBKapa. Pacxoasl 3gech KoaeGmiotea ot 10 no
3800 m®*/c. Onn pesxo NOBLILAIOTCSH B Mae, B [IEPHOJ BECEHHEro MnoJo-
BOAbS, @ 3aTEM HECKOJbLKO pa3 B TCUeHHE JIeTa BO BpeMs JCTHHX A0XK-
JICBBIX NABOJKOB,

Tak xak pacxojl npejacrasafser co0oH KOJHYECTBO BOJLI, IPOTEKAl0-
uieit B OANY CEKYHAY, TO, NOMHOXKHB cpefnuit pacxon Qcp (M%/c) Ha
ppemsi [ (cekyninl), noayyHM o6bem BO/b, NpOTEKAlOLIed 3a 9TO Bpe-
Ma. Tor e peayanLTaT MOMKHO MOJVYHTh TIYTeM onpejefeHHs IJonia-
1M, 3aKN0UeHHON BHYTpH ruaporpada, Buipasus macmral abcunce B
ceKyHlax, a opannatT — B KyOuuecKnX Merpax. QuepraHusfi ruaporpa-
da 3aBuCAT OT YCJAOBHA TMHTAHHS PEKH M pa3Mepa B0oA0CGOPRHOI M.10-
utann, Jas masoro sonocfopa XapakrepeH MHOFOBEPILIHHHBIIL IHAPO-
rpag secennero nososojabsi (cM. puc. 61 a), Tak KaKk CTOK BO3pacTaer
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B uackl HAanGoJsee HHTCHCHBHOrO CHEroTasHHfA AHEM H CHHIKAeTCs HJIH
[IOJHOCTBIO TPEKpallaercss C NOHHAKEHHEM TeMNepaTypsl BO3JyXa
11o4bio. MporosepmuHHbie rHaporpadsl XapakrepHol H jas OOJAbIUHX
pek JusBHeBnix paitonon Hanvnero Bocroka m Yepnomopcxoro noGe-
pexba KaBkasa.

21. ®asbl penMa pex

PexHM peK no OTA&AbHBIM NEPHOAAM TOJAa H3MEHSeTCS B 3aBHCH-
MOCTH OT XOLa METEeOpPOJOTHYEecKHX JaemeHtoB B Oaccefine pekH. JH-
MOl ocallki HAKanJAHBAaIOTCH B BHAE CHera W Jbjla. B stor nepuoj no-
BEPXHOCTHOE MHTaHHe TNpeKpaumaercs, pacxo/isl BOAL B pEKax yMeHb-
iwatored. BecHoit Bo Bpems cHerorasHusa B GacceilHaxX PaBHHHHBIX pPeEK,
a JIeTOM BO BpeMA TasiHHA CHEroB H JIeHHKOB B OacceiiHax FOPHHIX pex
IPOHCXOAHT pe3koe YBeJH4eHHe pacxojos Boabl. Taxme oraebHble
MNepHo/ibl B JKH3HH PEK CO CBOHCTBEHHBIMH HM CBOeOODAa3HBIMH, THIIHY-
HbIMH H3 roAa B roj pPeHMaMH PacXoJ0B H YPOBHEH BOJH Ha3LIBAIOT
i azamn, Cpokn HAaCTyJIeHHs W oxkOHuaHnd a3 He NMOCTOMHHLI, KaK
He MOCTOAHHLI CPOKH CMeHbLl BpeMeH roja. PasnnuHel exerofaHnie sHa-
qelnns pacxoloB H BHCOTH ypoBHell B kammnofl ¢gase. [Ina xamaof H3
HAX YCTAHABJHBAIOTCA CPeJiHHe JaThl HACTYIVICHHA W OKOHuaHua ¢as,
HX 1POAOAKHTENbHOCTh, XaPaKTEPHLIE YPOBHH H Pacxoisl BOJH.

XosqiicTBeHnad JeATENLHOCTL YeN0BeKa MOMET H3MeHATh Xapak-
Tepuble AA8 Kaxaoil ()assl 3HAYCHHA PacxodoB H YpoBHedl. Peryau-
pPOBAHHE MEJAKHX DEeK HHOrAa NPHBOAHT K NOJHOH JHKBHuAauun $as B
nx pexume. Perynipopande KpPyIlHBIX PeK, He YHHYTOMXasi OTAEJbHBIX
has, pesxko H3MeHAET XapaKTEPHCTHKH, CBOHCTBCHHBIE peXHMY pexK.
Hanpumep, nocrpoiika naotni Ha Bosare mpuBesa K yBeJHYEHHIO pac-
XOIOB H YPOBHEH JIeTOM 3a CHeT HAKONJEeHHA B BOJOXPaHHARILAX BOX
peceHHero noaosoabs. [losromy pacxoiabt BeceHHero nepHoxa MHOTHX
JIET CHHIKEHBI.

Hemaayio poab B (opMHpPOBaHHH pekHMAa peKH B OT/AeabHLIE ee
(pasel wrpaioT w Apyrue XosaiicTBCHHLIC MEPONPHATHS, IPOBOAHMEBIE B
Oaccefne: ocymenue 6oa0T, BeIpyOKa HAH HacaXKJIeHHe JiecoB, pacnai-
Ka 3eMesb H T. 1.

B pexunme pexk pasauyaior cneayouise Gdassl: noJosoabe, naBo-
JLOK, JIETHIOIO H 3HMHIOK MeXKeHb.

[Tonoroave ABAsETCS €XMOroAHO NOBTOPAIOUIEICS B OAHH H TOT Me
ceson (pasoir, B TeyeHHe KOTOPOH NPOHCXOAHT YBEJHUEHHE BOXHOCTH
H NMOABEM YPOBHA., YBelJuueHHe BOAHOCTH OOYCHOBACHO: a) BECEHHHM
TafHHEM CcHera Ha paBHuHax, 6) NeTHHM TAAHHEM CHEroB HJIEAHHKOB
i BLICOKOTOPHHIX paitoHax (manpumep, Ha Tepexe, Cyanake, AmMynaphbe
i IPYTHX FOPHBLIX peKax MNoJoBOALe NPOXOAUT B HIOHE, HIOJe, NMepBoil
NOJOBHHE ABTYCTa), B) AJAUTENbHLIM BhIMajeHneM OGHABHBIX MO
B ONpefe/ieHHBIl Ce30H roja, HanmpHMep BO BpPeMs JETHHX MYCCOHOB.

Ha paBHHHHBIX pekax NMpH OTCYTCTBHH TPYHTOBOTO H [JOKAEBOr0
MHTANHA PeXHM pexkH ¢akTHueckH orpanuved oxuoit ¢asoft Bece-
HEro MnojaoBoAba. I'ofoBol cTOK OPMHPYETCH TOJALKO 3a CHUET BeceH-
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Hero croka Ha OoavwuHcTie pek Humuero 3apoazbsi W Ha Beeil Tep-
PHTOPHH MeXAy HHMKHHM Teuenuem [lmenpa u AsonckuMm mopewm.

Has Bcex papHuHHEIX pek CCCP ([wenpa, Hona, Boaru n ap.)
XapakTepHbLl BECEHHHE [10J10BOJIbA.

B oranune OT NoJ0BOAbLA, NABOJAOK HE NMOBTOPSAETCH NEPUOAHYECKH
B OMpeac/aeHHbIl ce30H roja. Jto OGbICTpOe, KPaTKOBPEMEHHOe I01H-
THe ypoBHA BoAL B peke. Ilapoxok sBoamukaer B JwGoe spems roja
B pesyabrare OBICTPOro TafsHHA CHera (HHOrZa BO BpeMs 3HMHEH OTTe-
IeJIH), TadgHHs JEIHHKOB, CHJIbHLIX KPATKOBPEMEHHBIX MOMKAeil, OT
cOpoca BOAB H3 BOJAOXPaHHIHIILA.

JInBHeBBIe NaBOJAKH XapakrepHs 1Ja pek Kprmima, Hepnomopckoro
noGepe:kbs H KapnaTckux npurokos luecrpa.

Mexenblo HasmBaerca aza pexuMa, B LUPOAONKEHHE KOTOPOIl
peKa nHTaercli B OCHOBHOM IPYHTOBHIMH BolaMu. B 3apucumoctn ot
BpeMeHH roja Meenb OuiBaer JerHdas wian 3uMHan. HauGonee uerxo
TPan#llbl 3HMHEH MEMKeHH (710 TPONOJKHTENBHOCTH JejocTaBa) Bbl-
paXeHbl Ha paBHHHHBIX pexax. [lis meenn xapaxkrepHo Heboiblioe
KoJiebaHHe pacxoaoB, TOTJa KAk pacxoibl H VPOBHH N0J0BOAbA H
NABOAKOB MEHAIOTCA B WHPOKHX mpeaeiax. Memxenuslt crok 00ib-
muHerBa pek CCCP nesesnuxk. Ha Mannx pekax ero HHOrjla coBceM
e GuiBaer. Muorie kpynnusie pexu 3acvuuamsuX obaacreit 10ro-Boc-
toka CCCP c¢ maomansmu BogocGopos 10000 xm? noche npoxoxiae-
HHSI BeCelHero noJoBOJAbA NepechixaloT.

B aumHem pexuMe pek pasnHyalorT cAeayioliine MepHoabl: 3a-
Mep3anue, Jenocras W Bekpsithe. Ilponece zaMepsanus pekH npore-
Kaer caeayiouium oGpasom. [lpm orpuinarensHolt remnepartype BO3-
Jyxa BepXHHE CJO0H BOABI oxaaxjaiorca. Y OGeperos, rje CKOpOCTH Te-
JeHHS MaJibl, NoABAsAOTcA 3abeperH, a Ha TNOBEPXHOCTH TOHKAaA
JensiHas mJenka, waH cajao. Boma B peke Bce Bpems nepeMeuis-
BACTCA: BEepPXHHE CTPYH ONMYCKAlOTCA BHH3, a HHXXHHE NOJAHHMAIOTCS
spepx. [Tosromy Hauasmieecs oXJamAeHHE MOCTENEHHO NMPOHHKAeT ue-
pe3s BcK Toawy BoAH. Temneparypa BOAL MO TAyOHHE BbIPABHH-
BAETCH, ONMyCcKaercs A0 HYJAS WIH HHXKe. BapemieHHnsle B BOJAE HAHOCH
ABJIAIOTCH «3aTpaBKaMu», AApaMH KpHcranausauud. ConpHkKacasch
C 3THMH TILIIHHKaMH, NepeoxjakaeHnias poja Npespallaerci B KpHe-
Taaas BHYTpHBOLHOTO Jabla. OH oOpasyercd y AHa PeKH, Ha Maasalw-
KX B Boje npeamerax H T. A. OcoGeHno cHAbBHO BHYTPHBOAHBIH Jei
Hapactaer na HesaMepsalouiHX OLICTPOTOKAX M MOPOMHCTHIX yyacTKax
peK, Tie OH HHOraa 3arpoMoxjaer pycao, oOpasys 343K 0P H, KOTO-
pPHE BRI3BIBAIOT CHJLHOE NOBHINIEGHHE YPOBHA BOJLI B peKe H Jaxe Ha-
BoAHEeHns, BrnocaeacTsui Maoca BHYTPHBOJHOTO Jbjla (W1yra) BCMIb-
BAeT Ha NMOBEPXHOCTH PeKH. 3]ech, COMPHKAcaAch ¢ XOJOIAHLIM BO31Y-
XOM, IUyra cMmepsaemcss CHJAbHee, NpeBpamasnce B abAuHbnl. Ha peke
obpasyerca OCeHHHH TEN0OXO0 .

JIbAHHBI NMOCTENEHHO YBEJHYHBAIOTCHA M CMEpP3aloTCcad B CYMEHHDLIX
H MEeJKHX yYacTKax pyc/a, Ile paHbilie BCero HacTynaer cnJao il H o
aenpnocrtas, [lpu 3rom npekpamaerca oOpa3oBaHHe BHYTPHBOJAHOrO
JAbJla, TAK Kak JeNAHON NOKPOB fABJASETCA TEIVIOH30JATOPOM, HE 10-
NYCKAIOUAM TIOHHMKEHHAS TeMNepaTyphl BOJHL.
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Hekoroppie y4acTKH PEKH —IIOJ B HbH— HE 3aMep3aloT TIOUTH
scio 3uMy. Ha atux yuactkax npojpoaxaer o0pasoBbBaThCs BHYTPH-
BOAHBIA Jea.

JleasiHolt 110KpOB HapacTaer riapHuiM oOpasoM cHusy. llpn chex-
noM nokpoee ToauiuHoil 40 cM HapacraHHe Jbja NpeKpaulaeTcs.

Toamuna abaa Moxer OwlTh OlpeaeseHa 10 3MIHPHYeCcKol (op-
myae C. B. buanna — I1. I1. beaokonu

h=11V 3 t+2.3, (36)

rne hyp— ToAlHHA Jbjla B caHTHMerpax; Xf— cyMMa cpepHHX MecAu-
HBIX OTPHUATENbHBIX TEMIEpaTyp.

[lpoaoaKHTeNLHOCTE  OTACAbHLIX (Pa3 OCeHHe-3HMHero pexuMma
(I1POLOJKHTENBHOCTE Jefoxona, o0pa3oBaHHA CINVIOIIHOTO JIeAAHOro
IOKPOBA, 3HMHEro JelocTaBsa) 3aBHCHT OT METEeOPOJOrHUEeCKHX YyCao-
il roxa B Gacceitne pexku. Hemaayio poas urpaer BoJHOCTL (pacxoi)
pexn. PaBHuHHBIE Maable PEeKH 3aMmepaalor pasbile, yeMm Goabmue, Ha
KpaitieM Cesepe pexH MOKPHITH JibAOM B TCUEHHE CEMH-BOCHMH MECH-
iles; Ha lore (3akasxasbe, Cesepunii Kaskas) uacth pex Boobuie He
JavMep3aer.

BecHoit Bo BpeMsd CHerorasiHus ypoBCHb BOALI B PEKe NOJAHHMaeTcH,
Jel BanaMblBaercd, MOCJC 4ero HavuMHaeTca JedoXod. 3avactylo B
MecTax 10BOpOTa pycja aei cKalsnBaercs, Harpomoxiaaercd n obpa-
syer 3aTopu. Bo BpeMsi 3aTopoB BO3MOXKHBI 3HAYHTEJILHBIE TNOBHI-
Wennd VPOBHS B PeKe, siBAA0UIHecs HHOrjJla NPHYHHON HaBOAHEHHH.
3atopsl 0COORHHO XAapaKTEpPHB 1A PEK, KOTOPLIE TEKYT C jora Ha ce-
BEp, NMOTOMY 4TO BCKPBIBAIOTCH OHH PaHbIle B BCPXOBLAX M IILIBY-
ULl Jaen HarpoMOMaercs HHMAKe HA HeBCKDBIBIIHXCS elle ydacrkax
pexu.

JleficTBHe MOBEPXHOCTHOIO W BHYTPHBOAHOrO Jbla HAa THAPOTEXHH-
yeCKHe CcOOpYIKeHHS 3akjlouaercs B caeayiouiem. BHYTPHBOLHLIHA
Jejl HapacTaer Ha COPOYAEPMKHBAIOUIHX pelerkax BOAOHPHEMHBIX
yerpoiiers. Beaenersne storo ymeHbiaercs AOCTYN BOAw K TypOn-
Ham, Pesxo caumaercs BLpaGoTKa 3NeKTponepruu, 3a4acTyio BHYTPH-
BOANBLI G/ BLILIBACT ABAPDHH BOAONPHEMHHKOB BoaocHaGkenua. [las
GOpLOBl ¢ BHYTPHBOAHLIM JbAOM Ha IHAPOCTAHUHAX NMPpHMeHAOT 00o-
FPeBAHNE PeleToK, NOABOJHEIX YacTell COOPYMEHHH, rje OH ualle
BCEro CKalJHBaercs,

3HAUHTEAbHbLIE aBAPHH THAPOTEXHHYECKHX COOPVHKEHHH BO3IMOIKHBI
B0 BpeMs Jefoxojia. Bechoil yalapaMu Jbjlla paspymawTcs Hesalln-
leHHble yuacTKH nJoTHH. Jlea uwacro 3abGusaer BXOJAHBIE OTBEPCTHH,
CHU/KAS NPONYCKHYIO crnocoGHOCTL BOJOCHYCKOB H BONOCOPOCHBIX Ka-
nainos. MHoraa nepenonHsoTcs BOAOXPaHWJHILA, BOJAA TepeJHBaercs
qepes rpefHH NJOTHH, YTO NMPHBOAHT K PaspylICeHHIO COOPYKEHHH.

Ha BojoxpaHuanIlax CTPOHT COElHadbHbLIe JIeLoydepKHBaloluiHe
COOPYIKEHHS; TIPHMEHAIOT TaKXKe H3MEJAbUeHHe JbAa NPH OMOLLH B3Ph-
pop. Jleg ocobGenno onaced B HeoTenJeHHnIX TpybonpoBoaax, Hanpw-
MEP HA HPPHTAIlHOHHBIX HAcOCHBIX craHumsax. Ilosromy Boay H3 HHX
VAAAAIOT 10 HACTYIIEHHA HH3KHX TemiiepaTtyp.
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Xapaktepusie ypoBHH M pacxoabl. Kaxoi dase pexuma pex csofi-
CTBEHHEl THTHYHBIE HAH XapaKTepHule PacxXolbl H COOTBETCTBYIOILHE
YPOBHH BOAL B peKc. 3HAHHE XAPAKTEePHBIX YPOBHeH H PAcXoJ0B BOJAL
HeoOX0AHMO A IPOEKTHPOBAHHSA, a TAKKe IpPH IKCIJIyaTauHu THAPO-
TEXHHYECKHX COOPYIKEHHIT.

Hauspiciide ypoBHH H pacXoibl BOAB HEOOXOAHMO 3HATH AAd Npo-
BCAEHHS MepounpuaTHil no ‘Gopbbe ¢ 3aTOIVIEHHEM HACEIeHHBIX NYHK-
TOB, CCABCKOXO3AHCTBEHHBIX YIOAHA M T. A. Bea sTux JaHHLIX HEBO3-
MOJKHO NPOEKTHPOBATL COOpYXeHHs Aafd cOpoca MaKCHMAaJbHBIX pac-
XONl0B (BOAOCIYCKOB, BOMOCAHBHLIX IIJIOTHI, BOAOCOPOCHBIX KaHAJOB).
MHEHEMaNbHBIE pacxoibl YYHTHIBAIOT MPH NPOEKTHPOBAHHH rHAPO-
craHuuil, opoueHnsi U BoaocHaGxenna. Hauwnnsmue yposuu neoOXo-
JHMBL 15 onpeneseHusi BO3MOMKHOCTEH CyL0X0ACTRA.

Juas cpefiHHe JlaThl HACTYINJEHNS H OKOHUaHMs OTACAbHEIX (a3
pelKHMa pPeKH, CpeiHHe MHOroJIeTHHe 3HAYCHHA XapaKTepHBIX VPOB-
HEﬁ, NEPEYHCACHHBIX BblIIE, MOMHO IIOCTPOHTDL THNOBOIl I‘PH.'IPHK.
VPOBHEN H pacxonos sBoabl. Tunosod rpaduk pacxonos orpaxaer ob-
IIHE XapaKTepHuie 4epTe rHAporpados B cpeaHeM 3a pAd JeT H CBO-

OofeH OT CAyYalHBIX METeOpOJOrHYecKHx ocofeHHOCTel XKamioro
rofa.

Bonpocet dan camonposepru

I. KakoBu ruapasanveckue saemenTH notoxa? Urto Takoe xuBoe cevemse, cMmo-
YEHHHH nepuMerp, riapasamgeckufi paanyc, yKNOH, CKOPOCTh TedeHHA BOAHW M pacxol
noroxa?

2. KakoBo cooTnolense Me#Iy pPacxoioM, MAOIAALIO HHBOMO CedcHuUs H cped-
Hell cKopocThio?
3. Kakoea 3asHCHMOCTh MexAY cpexteli CKOpPOCTLIO H IHAPABAHYCCKIMH 3Je-

MEHTAMH NOTOKa npu pasHomepuom askmennn? Hanmmurte dopuyay Ilean.
4. Uto HasupacTca HCTOKOM H YCThEM PexH?

5. Yro Takoe peanrta?
6. YTo Takoe peunan moamma B pycao peku? EcTb AH Memay HuMH pasmaua?
7. HasoeuTe cocTasnuié HacTH AOMHHEL.
8. Ma waknx yactefl COCTONT pycao pexu?
9. Kar oOGpasyoTca HIIVUNHL?
10. Kak puuncanTs yEAOu yuacTka pekn? Kak Buumcaute cpesmufl yknod Gace
cefina?

1. Kak nepefitn or ApobHWX BeinvHH YKJOHA K NpOUEHTaM H DpoMpane?

12. Mowemy pexn MMeOT nonepeuHuit YKIOH?

13. Yto Ttaxoe sonocGop, poaopassen?

14. Beerna sin coBnanaloT NOBepXAOCTHLIC H MOASeMilbe BOAOpasmens?

15, TlepeuncanTe OCHOBHEE reoMeTPHUCCKHE XapAKTEPHCTHEH pojoclopa i ofLnfc-
HUTE, KaK OHH ONpefcasioTca?

16. HazoBute ocHOBHHe H3HKO-reorpatduueckne xapaxktepucTaky Gaccefina,

17. Ilo gkaknm npHanakam KaaccnBUAPYIOTCA PeKH 3emHore mapa?

I18. Kak xaaccHduuupyoTcs pekH no HCTOMHHKAM NHTAHNN?

19. Ot yero 3aBHCHT BEICOTA CTOAHMA YpOBHeA BOAH B pexe?

20. Yro Takoe «Hyab rpaduxas?

21. Kak cocrapascerca rpadmk koaelanus ypoBHedi?

22. Uto Takoe nmoOBTOPAEMOCTh H NPOAOAMKHTENLHOCTH CTOAHHA YPOBHeH?

23. Kak BHIYHCAHTL NMOBTOPAEMOCTL H NPONOAMKHTEALHOCTH YpOBiedl H Kag cocTa-
BHTH rpﬂl?“ nosTopAeMocTH B ofecneyennocTu?

24. Kaxue ocnoBHue ¢hasul pexama peku?

25. Kax ofpasyerca nnnuug aen?

26. Kak ofpasyerca acasuoft noxpos?
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27. Yro Takoe cano, samopbl, saGepers, noJuHbLH?
28, Ilo xkakofi Qopmyse MOMKHO BHYHCAHTL TOAUIHHY Abga?

29, ;{ax ofipasyioTcs 3aTopn Jbfa? Kaxam pasuuua smemay 3atopaMy o 3a-
OPaMH

30. Kaxie ypobum M pacxogs HasLBalOT XApakTepHEMHM H KaK COCTABJARETCH
THNoBOR rpadHk yposuedl u pacxogos?

JlaGopaTopHo-npakTHYEeCKHE 3aHATHSA

¥Ynpaxuenue 8. 1. Onpeaennts niaomanu GaccefinoB p. Pasnonbnoi
i ee NpuTOKOB nepsoro mopsaxa. 2. Ilocrpoute rpadux napacrapns
naomaan OGacceitna. 3. Onpeaeants Aas OGacceitHa p. PasnoabHoir:
a) aanny, 6) CpeiHIo0 MHPHHY, B) HaHOOALIUYIO WIHPHHY, T) Cpel-
HHE VKJAOH, A) JECHCTOCTh, 03€PHOCTL, 3a00J0YEHHOCTL H €) TYCTOTY
peunoil cetH. 4. Onpeneants aaa p. PasnoabHoh: a) maunny, 6) naxe-
HHE H B) cpedHHil YKJIOH.

Il aHo: BEIKONHpOBKAa H3 Kaptul Gaccefina p. Paspoasnofi no sna-
nexns B Hee p. Jlecuoit (puc. 45).
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Puc. 45. Buxkonuposka u3 Kapth Gaccefina p. PasnoasHod,
| — nogopasAcanll uwacTimMx Gaccefinon; 2 — mofopasnenu obmero Gaccefina.

Pemenne. 1. CHauasa HaHOCHM JHHHIO BOjlopasiena obuiero
Haccefina p. PasaoabHoil, 3aTeM BOJOPAa3ACAbl YaCTHLIX GACCEHHOB NPH-
TOKO3 [epBoro nopaaka. B n1anHOM yrmpaiKHEHHH JHHHA BOjOpasaena
obuero Gaceeitna npoxonnt no ormerkam 900, 800 M y ucroka, CHH-
asnch no ormerok 700, 600, 580 M y pacueTHOTO CTBOpA.
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Tabanita 13

Buiuncnenwe naowann Gaccefna p. Pasnoasuod
Maanumerp «leodusuka» MNe 6228, uena pencuna fy — 10,31 km?

OTeueT z Eg ﬂi é i
Mo MAAHITMETPY (= 2 ==
& B il & = e
Ao ans OTcuer ol 31 | "2
| ¢ P B R )
npueM Mpares IR L?g 'E:ﬂ '.'..E'-l.. E 3-2
[Ipasuiit Geper
Mexbaceeiinonoe npo- | Hagannuwii (n;) | 0183 | 3856 | 4476
CTPA4HCTRO N | Komeunntit (n.) | 0322 | 3997 | 4616
Paanocrs (An) 139 | 141 140 | 140 | 1443 | 1443
baccelin p. DGeawman- | Havansuw 5194 | 4979 | 4532
noii Koneunulii 5297 | 5080 | 4634
PasnocTth 103 | 101 102 | 102 | 1052 | 2495
MewxGacceitnosoe npo- | Hauaabhwit 3844 | 4068 | 3935
CTpaHcTRO Ne 2 Koneunnii 3963 | 4188 | 4055
Paanocth 1191 120 12| 120 | 1237.| 3732
Bacceiin p. Passunvnoil | Havanwubiii 4754 | 9406 | 7399
Koneunuiif 5197 | 9847 | 7844
Paanoctn 443 | 441 | 445 | 443 | 4567 | 8299
MewxGacceiinosoe npo- | Havanpumi 1762 | 9429 | 9353
cTpaiicteo Ne 3 Koneunsiii 1806 | 9475 | 9398
Paaunocrh 44 46 45| 45 | 464 | 8763
Baccein p. Pagnoasuofi | Hawaasnmii 8718 | 2844 | 262]
npasoro Gepera Fy, | Koweunwii U568 | 3695 | 3469
Paauocth 850 | 851 | 848 | 850 | 8763
Jlenwit Geper
Mewobaccelinosoe npo- | Hauaasnnii 3980 | 4073 | 4670
crpancTteo N 4 KKoHe uH b 27 | 4119 | 4715
PaanocTs 47 16 45 | 46 474 | 474
baccelin p. Ycobku Havanbuwil 4073 | 4380 | 4780
Koneunnii 4143 | 4450 | 4851
Paauoctn 70 70 71| 70 722 | 1196
Memwbacceiinosoe npo- | HavaasHwii 4703 | 4970 | 6844
CTPAHCTRO No 5 Koneunbiii 4808 | 5076 | 695I
Pasnocts 105 | 106 | 107 | 106 | 1093 | 2259
Baceceiin p. Hunoeku Hauaawnuii 4169 | 3219 | 3560
Koneutntii 4337 | 3389 | 3728
Pasasocts 168 170 | 168 | 169 | 1742 | 4031
Membacceiinosoe npo- | Hawaabuwii 4513 | G874 | T984
CTpaHcTBo Nt G Konennmii 4590 | 6950 | 8059
Pasuocts T 76 5] 76 784 | 4815
Bacceiin p. Pasnoasnoii | Hauanwumit 7860 | 4297 | 3845
Aesoro Gepera F, Koneunbiii 8327 | 4766 | 4311
Pasnocts 467 | 469 | 466 | 467 | 4815
Becy Gacceiin p. Pas- | Havaabuwii 8900 | 4721 | 2893
AoabHoil F Koneunsti 9219 | 6036 | 4200
PaanocTn 1319 | 1315 | 1317 | 1317 |13 578
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Peka Paspoavnas uMeer JABa JEBBIX IIPHTOKA IHEpBoro nopsjika
(Ycoska m Huaonka) u asa npaswix (DesnimanHas u PassBuiabHas).
O6wunit Gaccefrn p. PasiaoabHoll AeJNHTCA BOAOPA3AENLHBIMH JHHHAMH
Ha uerelpe vacTHLIX OacceilHa NTPHTOKOB NEPBOro NOpANKa H WIECTb
vexdacceiinosuix npocrpancers. Hyamepaunio mexbacceiiHOBLIX TIpoCT-
paHCTB MPOU3BOANM cHavyana no npasomy (/, 2, 3), a 3arem no Jeso-
vy Gepery (4, 5, 6).

[lnomanu onpeaenseM naaHHMeTpoOM TPeXKpaTHON OOBOJAKON Kax-
Jloro XKontypa. Pacxoxaenne B KoJnuecTse JeJICHHIl MeXKILy OTAeabHbl-
M OOBOXKAMH He JOJKHO lIpeBhilaTh: ABYX — npu niaomaan mxo 200
peaennit; rpex — upu naomann 200—2000 u yersipex — npH NJAOLLAAH
copie 2000 aeaenuil.

PeaynbTaThl IIAHHMETPHPOBAHHA H BHIYHCACHHS TIJIOLLAJElH Mo Npa-
BOMY H JeBoMmy Oeperam p. Paspoauuoil npusenens s rabua. 13.

Ha taba. 13 suado, uro naowajdns Gaccefina npasoro Gepera
p. Pazpoasnoit cocrasaner: Fu,=8763, nesoro Gepera Fy= 4815 Km?.
Obdutasa naottais 6acceiina F = 13 578 xkm?,

Caeayer NOMHHTb, Y4TO MOJHOTO COBNAAeHHs naowann obiuero Gac-
ceilHa pekH ¢ CyMMOil nJollaneii uactueix Gaccefinos u Memxbacceiino-
ABIX TIPOCTPAHCTB NPH NJIAHHMETPHPOBAHHH A0OMTHCH OYE€Hb TPVAHO.
Hessska (pacxoxnenne) B !/a00 OT 0Omiedl nuoutanan GaccefiHa CYH-
TAETCA JAONYCTHMOH H pacnpeiensiercs Mexay NAoH[aAAMH 4acTHBIX
OaccelHoB NPONOPUHOHAIBHO HX BEJHYHHE.

2. Ilaomans Gacceitna p. Pasponvoit pasbuBaem Ha nsTh yuact-
KoB. Kamawpiii y4yacToK 3aKaHmyHBaercs y BNaJACHHA NPHTOKA NepBOro
nopsaka: 1-it yuactoxk — ot pacuerHoro creopa jo p. PaspuabHoit,
2-t —ot p. Passuasnoit no p. Hunosku, 3-i—or p. Huaoeku no
p. Bespimsanuoil, 4-it —or p. Besmimaunoit no p. Ycosku, 5-it yuac-
TOK—OT P. YCOBKH JI0 HCTOKA. 3ateM NpPH IOMOULH H3MEpHTEeNsd C
HOCTOSIHHBIM PACTBOPOM HOXeK (06bluHO 2—3 MM) u3MepsaeMm ABaXK-
ALl 1JAMHY KaMA0ro y4uactka raasHoil peku (tyaa u obpartHo). ¥MmHO-
KaeM UeHy JejeHHsa H3MepHTeas [p Ha HaMepeHHOe KOJHYECTBO
n, T.e,

B T L

3a pacueTHoe NpHHHMAaeM cpelHee W3 o6GOHX H3MepeHuil, ecau pac-
XO/KIeHHe MeKAy HHMH He npesoimaer 29%. Pesyabrar uamepeHus
JIHHLL PeKH BO MHOTOM 3aBHCHT OT BEJHYHHBI pacTsopa H3MepuTens o
NIBIIHCTOCTH pekH. C yBeaHYeHHEM pacTBOpa H3IMEpPHTENsl H H3BH-
JUCTOCTH PEKH TOYHOCTL ONPeNCaeHHs AJAHHBLI [OHHKAeTCs, TaK Kak
Maanie n3rubbl HHOrxa pooOlle He yunToBaioncs. B pesyawsrare aau-
Ha pexn 1oay4utes npeymessiennoii. Ilostromy ans  onpenenenns
NCHCTBHTEABHON (HCTHHHOM) AAunbl pexn Ly mawm ee ydacrka uaMe-
penHvio aauny L caenyer yMHOXKHTL Ha nOnpaBoOuHbl kKo3dpduuHEHT
R, 3HaueHHe KOTOPOrO 3aBHCHT OT CTeMeHH (KJacca) HIBHJIHCTOCTH.
Tonna nanna pexu L, = Lk

O0pasunl H3BHAHCTOCTH DEK W COOTBETCTBYIONIHE MM 3HAYCHNHA 110-
HPpaBOUHBIX KO3(duunentons nokasaust Ha puc. 46. Pesyabratsl uime-
PEHHH H BBIYHCAeHHH Aandsl p. PasjsoabHoil npuseiennt B8 taba. 14,
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| TaGauua |4
Pesyabrarst mamepenuii anuns p. Paznoashoi

Javua yuaerka L, Ku = =§
, : 7T | 2 S=lesa
& o T = = G =B
Hasmaune vuacTxa g' E E E.;; E Ehj Ei E
2 2y | E5E] B = |d=2
~E | 45 | GRE| 2a | @3 |£5EE
PACTETHRN CTBOP . . v . » o s 4 - S —_— — — 0.0
Pacwernnii ctpop —p. Paapuasuas . . .| 30 | 30 30,0 1,01 |30,3| 30.3
P. Paspuaunas —p, Hunoska . . . . . 37 47 | 37,01 1,03]|38,1| 68,4
P. Huaroska — p. Besnimaunan . . . . . 7l 72 | 71,51 1,03 | 73,6 | 142.6
P. besvivsiipan — p. YcoBka , . . . . .| 28 27 | 27,6 1,01 | 27,8 | 169,8
P. ¥coska-— meroxk p. Pasnoasmoft , , .| 82 63 | 82,5 1,02 | 84,2 | 254,0

A e WEeme Ty

L

Hauc-
macmd

100
101
102 |
L03
104
1,07
L1
1,21
125

\wfm\”\
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Prc, 46. OGpasum H3sBMAHCTOCTH R;J.H H Monpapouiule Ko3gpr-
uHentsl no wkane O, M, [IHokaawckoro.

Ha rpaduxe (puc. 47) [0 BEPTHKAJABHON OCH OTKJaAbiBAEM MJ1HHY
PEKH, a 10 rOpHSOHTANBHOH — miomtann Gacceimon. ['padukn napac-
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TaHus IJIOaAH GaccefiHa CTPOMM OTAGABLHO JAS NPAaBOTO W JIEBOTO
Geperos, cormacHo TaGa. 13. [as npasoro Gepera ma BepTHKANbLHOIL
OCH OTKJI4ALiBAeM PACCTOAHHS OT PAacYETHOrO CTBOpa JI0 MeCT Buaje-
Hust p. Passuabuoft (30,3 kM) u p. Besoimsinuoit (142,0 xu).

Ilepnoii Toukoit a rpadHka siBAsieTcd MCTOK pPeKH, rie mNJOMALb
Gaccefina pasia Hyaw. Ot HcTOKa 10 Mecta Bnajiexus p. BessMAHHOI
naomans dacceitia p. PasnonsHolt Bospacraer 3a cuer HepBoro Mex-
GacceilHOBOTO NpocTpaHcTBa, paBHoro 1443 km?, 31y BeJHYHHY OTKJja-
ABIBAEM BJEBO Ha paccrosuHH 142 xM ot pacuerHoro crsopa. IToay-
YEHHYI0 TOYKY b rpaduka coenuHseM c Toukoil a. B 3tom me MmecTe
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Panc. 47. Tpaduxk HapacTauua naowann Gaccefiwa p. Paanoasuoil.

I —qacTHas naowans OGacceflna mo npapoMy HAH nesoMmy Gepery; 2 — cyMmapuas
naouians OGaccefiHa.

B peKy Brnajaer p. besmimsinnas ¢ naomaneio Gacceitna 1052 k2, Cie-
0BATEJNbHO, Ha pacCcTOAHHH 142 KM ot pacuernoro CTBOpa nJolaib
Gacceiina p. Pasnonnnoli cocrasasger 1443 4 1052 — 2495 k2.
[lromany Gaccefina p. Besmimannoi na rpaduxe Haobpaxkaercs
orpeskoM bc. Ha ywacrke or p. Beswimsmnoit xo p. Paspusibzoil mio-
iane Oaccefiia yBeJNHYHBAETCA 3a cyeT 2-ro MeKOacceliHOBOro npo-
crpanctsa B 1237 xm? Tlaomane Gaccefina p. Paagonbuoit 1o smame-
iust B Hee p. PaspuabHoit cocrasaser 24954 1237 — 3732 xm? Ha
paccroanid 30,3 KM OT pacueTHOro cTBOpa OTKAammpaeM 3732 xkuml.
[Tomysennyio Touky d coemmusieM HAKJIOHHOR JuHHEl ¢ TOYKON . B
STOM Ke Mmecre B p. Pasnonbrylo Bnagaer p. Paspuasuas ¢ nnomanbio
Gaccefina 4567 xm?. CremopaTesbho, CyMMapHas TJomlans Gacceiina
p. Pasnomnnoit coctanut: 3732 - 4567 — 8299 kM2, DTa BeTHUHHA OTIO-
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JKena or pacuernoro creopa (30,3 kM) 1o Toukn e rpaduxa. Ortpesox
de rpajuka nzobpaxaer naoutaab Gacceiina p. Paspuawnoil. B naab-
HellueM yBeJHuUeHHe njomann 6acceitia p. Pas3noabHoill npoucxoaur 3a
cuer Tperbero mMexOacceitHosoro npocrpadcrsa B 464 km® Cymmapuas
njomans Gacceitna p. PaanoabHoil oT HCTOKA A0 pacuerHoro cTeopa 1o
npasoMmy Gepery cocrasaser 8299 -}- 464 = 8763 km?. Ora0XKHB Ha rO-
PH3OHTAABHON OCH 3TY IJIOULAAbL, NMOJYYHM KOHEUHYI TOYKy [ rpadu-
Ka, KoTopyio coeanHseM ¢ Toukoi e. JInuua abcedef rpaduveckn uso-
Gpaxaer xol HapacraHnf niaom@aau Gaccefina p. Pasjnoasnoii or ue-
TOKa 10 pacyeTHOTo CTBOpa 110 npasomy Gepery.

Amnanorauno crponM rpaduk m aas aesoro OGepera. Caomus rpa-
({pHKkH npasoro u Jesoro Geperos, NOJYYHM CYMMapHbil rpahux na-
pacranus nJjomanu OacceitHa pexkn. Ha pmc. 47 cymmapustii rpadnk
noxasan nyHkTHpoM. Ilocrpous rpadnk, MOXKHO Jerxo OlIpeaeJanThb
naoutanb Gacceitna, He npnrberas K ee HIMEPEHHIO H BulUHCjIeHHIO, Ha-
npuvep, Ha paccroaaun 100 kM or pacuerHoro crsopa (Ha puc. 47
WITPHXNYHKTHPHAA JHHHA) miaowanbk 6acceitna npasoro oepera Fup=
= 2000 xm? naomanb Gacceiina JeBoro Gepera F,=1930 km2. Cywm-
Maphas naowanb F=4880 km?.

3. XapaxkrtepucTHkn OacceilHa OnpegeNseM CACAYIOUHM 00pasoM.

a. danny OGacceiina pexn onpeaeaseM LAHHON JomaHoll JauHHH,
NpoBeJenHon OT pacyYerHoro creopa Ao HanboJsee ylaJeHHOH TOYKH
Dacceidna vepes cepeiHHbl NONEPEYHHKOB, CEKYLIHX Tuolaab Gaccefi-
Ha NepneHAHKYASPHO HalpaBieHHIo I1aBHOI pekn. B nawmowm ynpax-
HeHHH AanHa Oaccefina p. Pasponsnoit 10 pacuetnoro crsopa L =
= 215 xkm. Yacro namuy GaccefiHa ONpexeasior Mo JJHHE TJIaBHOM
pexH.

0. Cpemniolo mupnny Gacceiina suluucasem no Gopmyne (32)

13 578
bq, = =315 = 63.2 Km.

8. Cpenunit yxion Gaccefina puiupcaseMm no gopmyae (33). Ceye-
HHe peabeda Al = 100 M; naowans BonocGopa F = 13 578 km?; cym-
Ma aann ropusontanei Xl = 414 km. Cpenunit ykaou GacceitHa

10¢) ks N i & ‘
fﬁ - Tﬁ'ﬁ!‘" 4‘!4 = .,‘L{]J”I. 00 — U,tﬂjﬂﬁ"u — ﬂ,[]ﬂd.

r. lyerory pewunoii ceru Buiyucasem no (gopmyae (34). B pesyab-
TaTe BHIIOJHEHHBIX H3MepeHHit JanHa p. PasgonbHoii M ee NPHTOKOB
okasanaach pasuoit 687 ku. Orciona

ﬁﬂ? r 2
1= 1355 = 000 KM/KM".

A. Jlecuerocrh, o3epnocTh H 3abojoueHHocth Oacceftma onpeje-
asioresi no Gopmyaam (356), (358), (35r). Ha nannom OGacceiine
o3epa H 60J0Ta OTCYTCTBYIOT, T. €. faa=0 u fe=0. [las onpeaencunsn
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necucroctn GacceiiHa HAHOCHM Ha Kaprty KoHrypel Jeca. Cymmapuasn
oL aab J€cos, onpefeacHHan NAaHHMETPHPOBaHHEM,
fo=1420 K%, a B, =-22-100 = 10,5%.

4. XapakrepHcTHkH p. Pa3flonbHoii BuYHCASEM cJaeAyloWHM o6-
pazoM.

a. [Inuna p. Pasnoabnoit Ly=254 kv (cM. Taba. 14).

6. Cpenunit ykaoun p. Pasgoabnoit BuuncaseMm no dgopmyae (23).
[Ipu orcyTeTBHH AaHHBIX 00 OTMETKax YPOBHEH CPEAHHH YKJIOH OpHEH-
THPOBOYHO ONpeaeJIAIOT KaK YacTHOe OT ACJEHHA DPa3HOCTH OTMETOK
MOBEPXHOCTH 3CEMJIH B TEX e TOYKAX Ha PaCCTOHAHHC MCHKAY HHMH IIO
reoMerpHyeckoit ocH pexn. B xannom ynpaKHCHHHM OTMCTKA MOBEepX-
HOCTH 3eMJH vy ucroka peku F, = 897 M, B pacuerHom crBope f, =
== 574 M. Orcioaa

89T — 574 s T ;
;=m= U,Dﬂl??u—- 1-2?],1_141"‘*{]!13?“-

VKJIOH BuIpaBHeHHOTO npoxoasHoro npobuas 0,98%,.

TEMA 6. PEYHOH CTOK

22, EnMuuubl H3MEPEHHA CTOKA

Boaxocrsh pexH B TOT WAH HHOI MOMEHT BPEMeHH XapaKTepHiyercs
pacxoioM BOJLL. B c¢Bf3n ¢ HENPEPBLIBHBIM H3MCHEHHCM NMOBEPXHOCT-
HOTO HJH NOA3CMAOro NpHTOKa MPOHCXOAHT H3IMEHEHHE pacxoios BOIADI
B peke, CTOK 0COOGHHO CHJIBLHO H3MCHACTCA B OTAe/NbHbIe da3sbl pe-
Auma pekH H eule Goabwe no rogam. [losromy aas onpenesnenns 00b-
eMa CTOKa 3a Kakoil-inGo oTpesox speMenH (cyTkH, mecsil, ¢asy, roa
HoT. A.) NOAL3VIOTCHS CPCLHIHM pacxojoM BOAL 3a 3ITOT OTPE30K Bpe-
vedn. CymMaphbiit ¢rok W BLIYHCAAIOT YMHOXKEHHEM CpeaHero ce-
KyHAHOro pacxojaa (Jo Ha UHCAO CCKYIIL

W = Q,1-86 400, (37)

rae {—uncao cytok; 86400 — uncao cexkyna B OIHHX cyTKax (243
X 60760 =86 400).

CymMapHBIe BeJANYHHBI CTOKA PA3HBIX PEK HECPABHUMBI MEXAY cO-
6oil, Tak Kak nJaomaan BoaocOopoB HX neonHHakoBwl. Ilostomy mas
XapaKTEePHCTHKH TOJOBOTO CTOKA YAOOHO [0JbL30BATLCH  MOJYJEM
CTOKA.

Monyab cToKa— pacxol peku, npuxoiasuiuiics Ha 1 xm* Gac-
ceitHa. On seipaxaercs Gopmysoii

= 1000
g=-2100 (38)
oTCloaa
Qu= |&fﬂ ' '1333]
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rae g— wmoayab croka B n/(c-km?); Qo— cpeannil ronoBoi pacxon
pexn B mM3/c,

CoraacHo dopmyae (37),
W
Qﬂ: £.86 400 *

Ilpn {=365 cyrkam

W.109 W
ol 4 i (
9=365-86400F 31.5-1°F * (39)

CTOK NPHHSATO BHPAaXkaTb, KAK H OCaJKH, B MHJAJHMETpPax CJaOS:
IIpEAnosaracTca, UTo BeCb CTOK pacliipeiejecH POBHBIM CJA0EM 110 NJAO0-
maau Gacceitna. Cnofi croka y moJaydgaercs aenennem ofbemMa CTOKa
Ha nJjoniaabr sogocbopa

W W
y= F.tmmTlmm'mm:W' (40)

M3 dopmya (39) u (40) MOKHO HaliTH 3aBHCHMOCTb MEXKAY CI0EM
CTOKa H MOAYJeM CTOKa

yF- 108 ¥y
9=-3i510F — 31,5 — 00317y, (41)

rie § — B MWIAHMETPax; § — B JHTPax B ceKyHay ¢ | kM? (a/(c-xm?)).

Cpenanee MHOroJeTHee 3HAaYeHHe CTOKA (MOAYJAA HAH CJOfA CTOKA
HJIH CpeaHero MHOrOJIETHEr0 pacxoja) HashIBaeTcs HOPMOM cTO-
kKa. OGo3HauHB roJoBble BEJHYHHBE CTOKA 4epe3 §i, gz, Ga, ..., Gn-i,
{n, @ YHCJO JeT HAOJMIONEHHH 1, IONYYHM CPENHIOn MHOTOJCTHION Be-
JHYHHY, HIH HOpMY TOAOBOr0 CTOKA:

E= '?1+‘?"§|__+q=+"‘+qﬂ"'+q”= 29

n n

(42)

rae ¢ — B a/(c-km?).
Touno rax xe

- . 3 ¥
y:?'+}'ﬂl+ n+:'l'n 1+}'n= _|n.'-"' {43}

Emeﬂfj_ﬂ MHAIHMETPAaxX) HAH CpefHHil MHOroJieTHmit! pacxo
B M3/c

D 20
Q=-—=<, (44)

OdeHb 4acTO CTOK BHIPAXKAIOT B AOAAX OT CYMMBI OCafKoB. Jra
BeNHYANA HasbiBaeTcs Kospdpuumentom cToxa. Kospdu-
IHEHT CTOKa 1 BHpamaerca gopmynof

= (45)

X

' BDee BeanuuHB C 9epPTOMKOR HABCPXY ABARIOTCA CPEAUHME MHOTOJETHHMI,
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rig X—CcyMMa OCalKoB B MHJJIHMETpax; iy — CTOK B MHJLTHMETRAX.

B npakthHKe rEAPONOrHYECKHX PaCyeTOB, KPOME NEepeunciIeHnblx Be-
JIHYNH, NPHMCHAETCA elle MOAVIALHLHA Kos3ddbuuneHrT, KoTo-
PEIH mpeacTasiaser coOOH OTHOWEHHE CTOKAa 3a Kakoil-nubo nepHon
rod HIH Bech TOI K cpejiieMy MHOTOJETHEMY 3HA4Y€HHIO €ro 3a TOT

HAe ﬂﬂpﬂﬂ.’l HJIH 38 TDO
e (&F '_Ef s | B |

[—
—

Q W e )

rie k — Moayabublil KoshduinenT.

Hupnexe i npu seanuyunax Q, W, y u g o3Hauaer, 4To CTOK NPHHAT
JUIS KOHKPETHOrO pacyeTHoro nepHoiia, HanpuMep AJs gHBap#, despa-

A4 WTH APYroro oOlpeieJIEHHOro Mecsala HAH I8 KaKoro-TO KOHKper-
HOTO Toda U T. A.

23. Bopubiit 6ananc peunpix GacceiiHor

Boaupiii 6ananc paccMarpuBaercs KaK pasHOCTb CYMM IIPHXOAHBIX
H PACXONHLIX 3JIEMEHTOB 3a Kaxoli-inbGo mepuoa spemend. Ecnu o6os-
HAYATHL CYMMY NpUXOAHHIX 3JemMenton uepes Il, a pacxomusx uepes P,
TO VpasHenne BOAHOTO DasaHca MOKHO BLIDA3HTh Tak:

[T—P=4 AU. (47)

Ilpuxonusie 37eMeHTH CKAAAKBAIOTCH H3 OCAJKOB X, BBINAAAI0-
X Ha NOBEPXHOCTL BOAOCOOpa 3a paccMaTpHBAEMLLI TEPHOMA, KOH-
JleHCcalHH BJaru ¢ B nouse H Ha ee nosepxuoctu: [I=x -+ c.

K pacxoaupiM sneMeHTaM OTHOCATCH: CyMMapHOe HCHapeHHe ¢ 1o-
BEPXHOCTH BOIB H NOUBHl 2, MOBEPXHOCTHHIN CTOK Y| H NMOA3IEMHLIH CTOK
Ya, T. €. P=2 4 41 4 Yo

Takum obpazom (x4 c¢) — (24 1 - y2) =+AU.

Konnencauns o6uuHO HEBENHKA H H3 DACYETOB MOKET GBITh HCKJIO-

qeHa. 3aMeHnB ¥ |- Yo Ha Yy, MPEACTABASIONIHII CyMMapHHEIl CTOK peu-
1Horo GacceifHa, noJyuUHM

Xx—(z4+y)=2xAU.

B oraeabHbie ToIbl BO3MOKHBI ABa cayuasi: 1) B MHOMOBOLHBIE IO-
ikl He BCE OCaJKH pAacXonyloTcsl Ha HeHapeHue W cTok (4acTh HX Ha-
Kanansaencss B GaocefiHe, CO31aBas 3amachl MOYBEHHOM W rPYHTOBOIM
BOIB) M 2) B 3aCYHNIJIHBLIE TOAL JIOTMOMHHTCABHBIE 3a1aChl TOYBEHITBIX
H TPVHTOBBIX BOJ PacxoayioTcsl MOJHOCTBIO. 3a MHOTOJeTHHI ke 1e-

puoa AU pasusercs Hya10. TT03TOMY NAS CPeIHHX MHOTOJETHHX Be-
JAHHHHE MOXKHO HANIHCATH

X=z+y. (48a)
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H3 dopmyasl caeayer, uTo B CpeIHEM 3a MHOrO JeT cyMMa OCalkoB
paBiHa cyMMme ucnapesus u croka. Pasneius obe uacTH ypaBHCHHA

Ha X, NOJAYUHM

+—=1 (486)

B[ M
M =1

V z
Beanuuna ——— K03()QHUHEHT CTOKA. [Mo anasornn — naspiBaerc

kos(ppuunentom ncnapennsi. M3 popmyant caeayer, uro cymma Kosf-
(DPHIMEHTOB CpeJHHX MHOTOJETHHX BEJIHUHH CTOKa H HONapeHHs B
peusiom Oacceitne panna eaunnue. B GeccTOMHBLIX PevHBIX HAH O3€p-

HLX OacceiiHax (He uMeloWHX croka B okean) y —0, a x =2z llo-
claenHee BbpaxeHHe BEPHO /s 3aMKHYTHIX Gacceiinos Kacnuiickoro,
ApaiabCKOro H ApPYrax Mopei.

24, ®dakTopsl, BAHAIOMHE HA PEUHOH CTOK

Kakne (axropsl BO3IEHCTBYIOT Ha TPOCTPAHCTBEHHOE H3MCHEHNE
(ha30RO0AHOPOAHLIX BeAHUHH cToKa? OT1 uero 3aBuCHT HOPMA rofAOBOTO
HJIH BeCEHHEro CToKa B Pa3JHUHBIX NPHPOAHBIX 30HAX? [louyemy smoayan
ctoka toro-poctrounux pek CCCP (nanpumep, Boablioro Yseus) Memb-
e MoayJaeil croka cesepuuX pek (O6m)? Ot uero 3aBHCHT H3MeHe-
HHE CTOKA OAHOTrO M Toro e Gacceiitia Bo BpeMmenu? Haupuwmep, noue-
MYy cToK p. JloHa HEOXHHAKOB M0 BEJHYHHE B Pasibie rofni?

Bauanne kaumara na crok. Mz dpopmyast (48 a) caeayer, uto HOp-

Ma CTOKA 3aBHCHT OT OCAAKOB H HcnapeHusi (y=x— z). OOe 3T BeE-
JHYHHB ABJAAIOTCA OCHOBHBIMH [IOKA3aTCAAMH KAHMATa H CBA3AHLL C
BAAAKNOCTLIO, TEMIIEpPaTypoil Bo3ayXxa # ckopocThio Berpa. [lostomy H
CpeaHnit MHOFOJAETHHI CTOK 3aBHCHT OT KJAMMATHUECKHX (PaKTOPOB.
Kaumar Kamnoil 30mbl, a Takxe peunoro HGacceiiHa He MeEHSCTCH B Te-
YEHHEe MHOPHX JeT; €TOMbL e YCTONMYHBON ABAsercd H HOpMa CTOKa
Kamaoro peunoro HacceiHa.

OnHako KJAMMATHYECKHE YCJA0BHA NOCTEN@HHO H3IMEHATCds B NpOo-
CTPaHCTBE: B Hanpasjchuu ¢ cepepo-danaga ETC Ha 10ro-BOoCcTOK
yMEeHblIaeTcss HOPMa OCaJK0OB, BO3PACTAIOT TEMIIEPATypLl BO3AYXA, VBE-
JAMYHBAETCH TMOTEHIHANLHAA BO3MOMHOCTL Henapeuns. Hopma croxa
B 3TOM HaNpaBJCHHH [IOCTENEHHO YMEHbIIAeTCH.

Bausune pacruresbHoro NOKpoBa H mouB Ha ctok. Pactutenbubii
IOKPOB M NOMBHI pasHbiX reorpa(Huyeckux 30H SBASIOTCA TIPOHIBOJL-
HeiMH KAuMaTta. C cesepa Ha Or PACTHTEALHOCTb OT MXOB # JHLuIaii-
HAKOB TYHAPH TEPEXOJANT K CMCLIAHHLIM Jecam Tailrd, XBOAHBIM M
JUCTBEHHBIM JiecaM Jecnoit soupl. K 10ro-Bocroxy Jieca nocreneHsHHo
HCUE3AI0T H CMCHAIOTCH CTelHON PacTHTeabHOoCThiO. B 31oM Ke Ha-
NpaBACHHH MCHSETCS NOYBEHHLl nokpon. C HaMeHEHHeM Kaumara M
cocTaBa PacTHTEABHOCTH NPH OAHHAKOBLIX TIOYBOOOPA3YIOUIHX 10POAX
NPOMCXONAT H3MeHenusi B nouBoobpasopatenbHoM npouecce. IosroMmy
MPOCTPAHCTBEHHOE H3MEHEHHE CTOKA IIEJHKOM 3aBHCHT OT KJAHMaTa.
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PaccmorpuMm, Hanpumep, peunoit GacceiiH, COCTOSIHA H3 HECKOMb-
Kux Ooaee Meakux Gacceiinos. Honyctum, uro B peky Bnafalor ana
HeDOJABLUIHX NPHTOKA, KOTOPBLIC HAXOMLATCH B OJAHHAKOBBIX KJMMaTH-
YecKuX ycnosusix. Boaoc6op oIHOro H3 HUX CJA0MKEH TIeCKaMH, a apy-
roro — rAHHHCTBIMH rpyHTaMi. byaer au nopma croxa oboux sonocto-
poz oanHaxKosa? B nepsom caywae mpocauu- §
padye OGoabwe. ChrefopatenNbHO, NOBEPXHOCT- a
HBlIl CTOK € NEPBOro MeHbIle, YeM cO BTOPOro :_:é )i/_
Oacceitna. Uro kacaercs 110A3eMHOro CTOKA, - 7
TO €ro BeJHYHHA 3ABHCHT HE TOJALKO OT I0Y-

BEHHBIX YCJAOBHH, HO H OT TIe0JOrHYeCKOrn £ /
crpoenna OGacceitHos. Ecan necuaHsie noussl /7,
Ha HebOOoAbIOH rayOHHE MOJACTHAATCH BOLO-

HENPOHHILAEMBIMH (BOJOYINOPHBIMH) rpyHTaMu, Pue. 48, Hanpasnenne
KOTOPBIE BCKPBIBAIOTCH PYCAOM POKH, TO MO- ABHACHHA TPYHTOBWX BO1
2 B RBOAOHOCHOM TOpPH3OHTE,
#er chopmuposarTbes OGoabliofl  NMOA3EMHBIIN pOpe3aHHOM pyCaOM
crox (puc. 48 a). 3aecky Bo3MOKHA OIHHAKOD- PEKH.

Bas BEJHYHHA CPEIHEro MHOTOAEeTHero rofio- a—x pyeay; 6—or pyeaa.
BOTO €TOKa ¢ 0060HX BONOCGOPOB.

Ecan e BOLOHOCHBIT TOPHIOHT He BCKPLIBAGTCA PYCJAOM PEKH H
pexa He HMeerT [I0A3EMHOT0 CTOKA, TO TFod0BOINl CTOK NPHTOKA, YV KOTO-
poro OacceHH cJjoxen neckamu, Oyler MeHbUle TOMOBOro €roka BTO-
POTO [IPHTOKA, cA0MKENHOro riinnaMi. bosbie Toro, npy HaAHYHH MOILIL-
HOTO CJI0Al MeCKOB BO3MOMXHGLI TIOTE€PH CTOKAa BHOJAb pycna pekH. [lo-
TEPH CTOKA BO3MOMKHBI H B TOM CJydae, e€CJH BOJOHEIPOHHIAEMbIe
FPYHTLI, Npope3annbie pycaoM, HMET YKJIOH B CTOPOHY OT pycaa
(puc. 48 0).

DacceiffHpl pex B JecocTenHoil 30He YACTHUHO HJAH TOJHOCTBIO 00-
Jecensl. KopHH JipeBecHbIXx m0poj npOHHKAIOT Ha Goabyi raybHHY,
Kak Obl ppixast no4sy. B nopucryio nousy GuicTpee npocauusalorcs
Taable 0 aoxaesnie BoAul. [lomumo 3toro, noysa B Jaecy avuwe yrei-
JICHA CHEroM H JeCHOH NOACTHJAKOH, a NOoTOMY MEeHbIEe lpoMep3aer.
B Taxkyio mousy BecHOil BOAa npocayusaerca uurencusHee. Takum o6-
pasoM, Jec coAeHCTBYET CHHXKEHHIO H BECCHHero M J0MKIeBOro CTOKA.
3a cuer yMEHbINCHHA MOBEPXHOCTHOrO CTOKA HECKOJALKO YBEAHYHBAETCH
MOA3EMHBIH CTOK, €CAH IEOJOrHYecKHe YCJ0BHA  GAaronpHiITcTBYIOT
ITOMY.

Bausune peaveda Gacceitna Ha crok. Peaved Gacceiina — sto co-
BOKVITHOCTL HEPOBHOCTEH (M3pesaHHOCTL ruaporpaduyeckoil cerbio),
VKJOHOB CK/IOHOB H BBHICOTH Haj ypoBHem MopdA. C yBeanueHHeM Bhi-
coThl OacceiiHa NOHMIKAETCs TeMuepaTypa BO3AyXa, yBeJAHUHBAIOTCA
aryMocepHbie ocaZKH H YMCHBbIIAGTCH HCINApeHHe, a cJAeA0BaTe/bHO,
VBEJIHUHBAETCS CTOK. YBEJHUCHHE CTOKA 1O BHICOTE XapaKTepHO AAdA
Kaskaaa, [lamupa, ¥Ypana n Apyrux ropHux paiionos.

L VBEAHYEHHOM YK/IOHOB NMoBepXHOCTH GacceiiHa noBbiIaeTcd cKo-
POCTL JABHIKCHHS BOJLI, BCACKCTBHE 4ErO COKPALLAETCH (IPOLOJH HTE b-
HOCTL €€ CTOSAHHA Ha 110OBEPXHOCTH mo4nsl H B pycae. B mousy npoca-
unsaercs Menbiie BoAbl. [losToMy ¢ yBeamueHnem KPYTH3HB CKJIOHOB
BOSMOMKHO HEKOTOPOE yBeJHYEeHHC NOBEPXHOCTHOro croka., 1o naubo-
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Je¢ XapakTepHO JJf AOXKIAEBOro NaBojlika #H B MeHbllleH Mepe naA Be-
CEHHEro MoJOBOMbA.

Bansane seanunnnl ¥ Gopmbl Oacceitna Ha crok. Pasmepn Gacceiiila
OKa3biBal0T CYLICCTBEHHOC BJAHHAHHE Ha BCAHHMHHY CTOKRA JI0TOMY, HTO
o0BYHO C YBeJHYEHHCM [oHlaAH BoaocbOpa BospacTtaer pasiHune B
KAHMATHYECKHX H MOYBEHHO-TEOJOTHHECKHX YCJIOBHAX. Taxk, ¢rok ﬂEth.
Oxu, Uycosoit 1 ApyrHX pPeK, TEKVIIHX B HalUpasJCHHH OT MeHee
VBJAaAHECHHBIX paionos K 0OoJiee yBJAaKHEHHBIM, IIOCTENCHHO BO3pac-
taer. Crox xe Humxkueit Boarm (ma yuyacrke or r. Kamniuina nao
YCThA) yMeHbIlaercs, TaKk Kak 3Jech TOTEPH H3 pPeKH He KOMIEeHCH-
PYIOTCA OPHTOKOM IPYHTOBLIX BOJ, a4 TIOBeDXHOCTHBIH CTOK NOYMTH OT-
CYTCTBYET.

Pazanyune B nopmax croka OOABUIHX H MaJALIX BoA0cOOpOB O0BSAC-
HAETCA pA3HLIMH YCJIOBHAMH rpyHTOBOro nHrauns, B Ooavmux peu-
HblX OaccefiHax 4YacT, HHOHALTpYOUlEHCA BOXK MONOJHSET IPYHTO-
Bhle BOAL. Pycaa Goaburnx pex MpopesalT BOAOHOCHBIC TIOPH3OHTHI,
KOTOpHIE CTAHOBATCH MCTOMHHKAMH HX nutanus, Yem Ooanume BOLO-
HOCHBIX I'OPH3OHTOB BCKpLIBaCTCsl (ApeHupyercs) pexoil, tem Ooablie
[MOJI3@MHbIH CTOK.

Pycna 6an0K, OBpParos H pek MaJjblXx Gaccednon BCKPLIBAIOT BOIO-
HOCHIBIE TOPH3OHTH JHIUE YacTHUHO, a B HEKOTOPEIX CAYYAAX H BOBCE
He sckpuiBawoT. [losToMy ¢ yBesmnuenuem BoaocOOpPOR peKk Bo3pacraer
HOpMa roaoBoro croka. I'ayOHHa 3ajeranus rpynAToOBLIX BOA, a cJje-
AOBATENBHO, H BO3MOMKHOCTL JIPEHHPOBAHHMA MX pycaaMH O0OJbIIHX W
ManepiX pex ToXKe MOJAYHHSCTCH OnpeleJeHHoll reorpadHyecKoil 3aKo-
Homepnioct. Ha cesepe rpynrossie Boan 3aneralor GJH3KO OT TIOBEPX-
HOCTH 3e€MJH. 3]1eCh pasHulia B cToKe GOJALINHX H MaJblX peuHslXx Gac-
cefinos nHesesnka. C NpPoABHKEHHEM K [Oro-BOCTOUHBIM 3aCYLIJTHBBIM
paiioHamM riyOHHA 3aJeranas PPYHTOBHIX BOJ BO3pacraer. YBeauys-
Baercs M pasnHna B HopMax c¢roka ¢ OGOJLUWIHX W MaJabiX BOJO-
c¢6opoB. -

Paamep GacceiiHa He OKa3biBaeT BAMSHHA Ha BeJAHYMIY CTOKA, €CTH
He H3MeHsawTcd (akxropsl croka. Ilpun oguHakoBoM pacTHTEILHOM [10-
Kpome, peabede, B aHAaJOTHYHBIX KJAHMATHUCCKHX, HOYBEHHBIX H [€0J10-
PHYECKHX VCJIOBHAX CTOK C 0oJABIIOr0 WJIH MaJaoro Eﬂﬂﬂtﬁupﬂﬂ OdH~
naxkos. HaGaonenns, sunonnennsie 8 3asoaxbe Ha sojocGopax nio-
maneo 1, 3, 5, 110, 2500 km? u Goabuie, NOKa3ainH, 4TO BCE OHH TIH-
TAloTCA TOJABKO 3a cuer croka ranaelx BoA. Ilaowans BonocGopa e
OKa3blBACeT 3/1eCh HHKAKOrO BJIHAHHS HA HOPMY CTOKa,

B Kasaxcrane, Tlpnkacnuiickoii HH3MEHHOCTH M JPYTHX 3aCyNIIH-
BHIX paiioHax HOpMa CTOKa B 3HAYHTENLHON MEPe 3aBHCHT OT MJAOLLALH
OECCTOUHBIX NOHHIKEHRT, AKKYMYJAHPYIOUIHX TaALe U JOJK/1eBble BOLb.
Ilostomy ¢ yseanuennem naoutaau Gacceitna cTok yMenbmaercs. Tak,
B Oaccefine p. Huuma no r. Lleannorpana Geccrounsie nJjomann co-
crapasiior okoao 25%, a B 6acceiine p. To6oaa — okoao 20Y%. '

B pasHHuRBIX pafloHax BO3MOXKEH NMEPEHOC CHETA M3 OAHOrO Gac-
ceiiia B apyroii. Pasnnie sanacul cuera B cocexunx Gaccefinax mMoryr
NOBAHATD Ha (POPMHPOBAHHE PA3/NHYHBLIX BEJHUHH CTOKA ¢ HHX B OT-
JdeJdbHbIe roabl.
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@opma Oacceiina, T. €. €ro LWIHPHHA M TPOTAMEHHOCTh, TaKKe OKa-
3plBAET BJAHSNHE Ha BeJauuuny croka, UeM yxe OacceiiH, Tem kKopoue
MyTh AoO€raHud BOIbl OT BOAOpasjena A0 pyciaa, MeHblle MOTepH CToKA
Ha NpocaYyHBaHHC B NOYBY H 0OJbIUE OBEPXHOCTHBII CTOK.

Bausinue ozepHocTn M 3abojaoueHHocTH Gacceiiia Ha ctok. B 6oJ0-
Tax, KaKk H B O3epax, CTOK 3anepxupaercd. [Tostomy c yBennuenuem
(WIOMIANH 03ep M 3a00J0YCHHOCTH CTOK YMEHbLIIACTCS.

Muorne peku (Hesa, Anrapa u ap.) Gepyr Hauamno u3 oszep. Ozepo
CAYHHT Kak Obl PEeryJiupyoumnM BOAOXDPAHWIHILICM: BO BpPEMs BeceH-
Hero CHCroTasiiusi CTOK B PEKe HapacraeT MeAJieHHO, TaK KaK 4acTh.
€ro HaKanaHBaeTcsd B 03€pe, B MedieHb HAKOMJeHHBI 00BeM BOALI B
O3epe nocrTeneHHo cpadartemBaercd. Buyrtpurogosoe pacnpenedenue
CTOKa B TAKOH pexe GoJiee paBHOMEPHO.

Bansinue neaTenbHOCTH uenoBeKa HAa CTOK. CTPOHTENBCTBO THIAPO-
CTAHIHH, PeryJHpPOBaHHE peK B UeJAX YJAYUIIEHHS CyI0XONACTBA,
YCTPOHCTBO KaHamoB AJsi nepeGpPOCKH BOALL M3 OMHHMX PEK B JAPVIHE,
HCTIOJIL3OBANNE BOJILL AJA OpoOlIenHss H 0OBOAHEHHs, OCYLIEHHE TEPPH-
TOPHH H T. 1. — BCE 3TO BHOCHT 0OJblllHE H3MEHEHHS B THAPOJOTHYE-
CKHH PeXHM MaabiX H Goabiuux pex. Xo3sicTBCHHBIE MEPONPHATHS
NPHBOAAT K YMCHBIIEHHIO HJIH YBEJHYEHHIO CTOKA, K H3MCHCHHIO BHY-
TPHTOAOBOIO paclpene/icHus ero.

B 0OcCHOBe KOMIUIEKCHOTO PETYJIHMPOBAHHS CTOKA JEKHT BCECTOPOH-
HEE HCIOAL30BAaHHE BOAHBIX PECYPCOB M HAPOMAHOTO XO3diCTBA.
[Ipumepamn KOMILICKCHOTO DeryJaHPOBaHHHA CTOKA MOTYT CJAVIKHTB
KPYyIHbIE BOMOXPAHWJIHNLA, [ocTpoennsie Ha Boare; oum obecneumn-
BAIOT BHIPAOOTKY 3JCKTPOIHEPruH, yAVYIIEHHE BOAHOrO MYyTH, NO3BO-
JAAI0T C€O3JaTh 3anacel BOALI AJd opoweHus. OIHAKO BCIenCTBHE
YBEJHYCHHST TJIONaZlH BOJAHOrO SepKaJa BO3pPacTaloT MNOTepH Ha
HCnapenue M (PUAbTPAUHIO, N03ITOMY CTOK Bosarn HeCcKoJBKO yMeHb-
ILHJCH,

KopennsiMm 00pa3oM H3MEHHTCS BeJHUYMHA €TOKA M PEXKHM pek
ocae nepeGpocKH BOJAbI OAHHX [eK B peuHble GacceilHbl APYrHX pek.
Takos npoest nepeGpockH BOJA CEBEPHBIX PeK /5 OPOLIEHHS 3eMelb
B pecuybankax Cpenneit Azun u B Boary ang opowcHus 3apoikbs
H yayumenus uuranua Kacnuiickoro mops.

HsMenenne pekmMa CTOKa OTPayKaercsi Ha THAPOJOTHYECKOM pe-
HKHME BO BceM Oaccefiie pekH. YMeubleHHE CTOKa TPH OPOLUCHHH
3a4aCTyio COIPOBOXKAAETCA NOBHIIEHHEM VPOBHEH IPpVHTOBLIX BOH, a
HHOra H HeDOJBLUIAM  YBCJAHUEHHEM I[I0J3€MHOTO, T. €. MCKEeHHOTO
CTOKA NPH OJXHOBPEMEHHOM YMeHbUIeHHH obOmero croka. OcyuieHue
OONBUIMX NJOUIAJeH [JIABHCH, 3aHATLIX TPOCTHHKAMH M KAMBIIIAMH B
AedabTe p. AMyAapbH, HPHBEJNO K PE3KOMY CHHJKEHHIO HCIIAPeHHS ¢ MX
nosepxuoct. Ilostomy, HecMOTpsi HA 3HAYHTENLHOE H3IBATHE CTOKA
Aas opolienus, sce e 10 60-x romos He HabGAOAANOCE YMEHbIIEHHE
TOMNOBOTO CTOKA STOH pPeKH.

SHAYHTEIBHOE BJHSHHE HA PEXMHM CTOKA B 34CyULJIHBOI H TOJAY-
34CYULIHBOH 30HaX OKa3BIBAIOT arpoTexHHueckne meponpusatus. Baara
B 3THX 30HAX SBJSIETCS IVIaBHbIM M pemialouiuM daxropoMm ypomxas.
ATpPOTEXHHKa 3/lech Hanpas/jeHa B NepBYIO ouepelk Ha cOeperenue H
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Puc. 49. 'onoroit

HAKOIICHHe Baard B noupe. K 3THM MeponpusiTHAM OTHOCATCH: CHeE-
rosanepKanne, 3a6jesas BConmauika mnomepeKk CKJAOHa, YrayGiaeHHas
1axoTa, CBOEBpeMeHinoe Becennee GopoHopaHue 35f0H H MoJe3allHTHOE
Jecopassefenne. MccaeflopainaMi yCTaHOBJACHO:

1. Fny6oko BcnaxanHad nouysa GoJee BOAONPOHHLLAEMA, a4 NOTOMY
B MaJOBOIAHBIC H CPCAHHC 11O BOIHOCTH IOkl CTOK C HE€e 3HAYHTENABHO
MeHble, YeM ¢ 34J1eXKH, O3HMLIX NTOCeBOBH T, . B ouens MHOroBOAHLIE
rojlkl, Korjfla H 3806 CHJALHO VilJIOTHEHA, CTOK C 3900 MOXeT 0OKaslaTbCH
TAKHM K€, KaK M Ha JPYrHX CeJbCKOXO3AHCTBEHHBIX YrOAbsX.

2, Yem 3acymiHBee KJIHMAT, TeM pasue mnposBafercs BJIHAHHE
361 Ha yMeHblIEHHe BeCelHero cToKa.

3. IloepxHocTHBIl CTOK B 3aCyUIHBOH 30He yMEHbUIAETCHA BCACA-
CTBHE pacuallkH 3eMeib, YBCJAHYCHHA Taoulaan 3i06H H NMpoBeleHHs
MEpONpHATHIL 110 cHerosanepxanuio (Taba. 15).
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ctok pek CCCP (mwm),

Monpasounsie Koadphuumentsl K cToky B ToBoambe B 3ABUCHMOCTH

oT naowanu 3ndu va sonocbope

TaGauna 1>

Maomaas 3g0n B % orT BCER NJOWLATN

noaochopa
Mpupoanas sona
100 75 50
Cepeproe (Buicokoe) 3apoawee . . . . . . . . . 0,70 0,80 0,90
Llentpaswnoe (CuiptoBoe) 3asoaxee . . . . . . . 0,64 0,70 0,84
[IPBBOOEDEEEE . & . & « & =/e's o s 4 s e sia = 0,70 0,80 1,0
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4. JlecHple moJoch ¢nocoGCTBYIOT HAKOMJAEHHIO BJAATH B MOYBEe Ha
3aHIMACMOH HMH TEPPHTOPHH H B MEMKNOJOCHOM NMPOCTPAHCTBE HA pac-
<rosinu, pasuom 20—30-kparHoit BeicoTe IepeBneB. B cpeanem B
cTenHoii sone npu 5%-nom obaecenun (5% aecHuix nomoc) nosepxHo-
CTHBLI CTOK cHuxaercs Ha 309%. '

H3MmeneHne CTOKa BO BpeMeHH NPOHCXOIHT CMKENHEBHO, OT MecAlua
K Mecsny, or roaa x roay. Ilpuyem sTtn Konebauusa cToka pesye npose-
JAI0TCHA B 34CYUVINBOH 30HE M ‘B MeHbIUeilt Mepe B 30He H3OLITOUHOTO
yBhaaxHenns. BeanynHsl cTOKa mo rofaM CHHXPOHHO H3MCHSIOTCH C
H3IMEHeHHneM mereopoaornueckux ycaosiil. Ha lOro-Bocroke CCCP
Kosebanua BECCHHEro CTOKa 110 rofiaM cOCTABASIOT OT HYAS B TOALI C
sacywanpod ocenblo A0 120 MM u Goablue mociae AOMAAHBON OCEHH,
MHOTOCHEXKHOH 3HMBI NPH HHTCHCHBHOM cHerotaduuu. B ropusix paio-
HaX CTOK JIETOM 3aBHCHT OT TeMnepaTtypbl Bo3diyxa B ropax. B ausne-
ONMACHLIX paloHax eKEerojfiHHii CTOK B NEPBYIO OYepe/lb CBA34H C CYM-
MaMH JOXKAEBLIX OCAAKOB H T. /.

25. KapTel M3oauHHiI HOPM CcTOKA

MocTpoenne kapTsl H30AHHMI cToKa. Kak 6BlI10 YKa3aHO, KANMATH-
qeckHe (PakTophl (OCAXKH H HCMApenHe) NOAYHHAIOTCH 3aKOHY IHPOT-
HOH 30HAJbHOCTH, T. €. OHH NMOCTENEHHO H3MEHAIOTCHA 10 TEPPHTOPHH.
IlosTomy CTOK, KOTOPBIN 34BHCHT OT 3THX BEJAHUHH, TOXKE NOAYHHAETCH
3aKoHy reorpadHyeckoil soHaabHOCTH. B ropHeiXx e paiioHax, rjie c
BLICOTOH BO3pacTaeTr CyMMa OCajiIkoB H yMeHLUIAeTCs HCrnapeHne, CToK
NMOJIMHHACTCA 3aKOHY BLICOTHOH 30HAJLHOCTH: YBCJHYMBaAETcsa € 1OBbI-
1CHHEM MECTHOCTH.

Hcexoas us storo suepnuie B 1927 r. 1. K. Kouepuu cocrasua kapry
u3oauHuit HOpM ctoKa aas Esponeiickoit teppurtopun CCCP. 3artem
3Ta Kapra Onia yrouneda b. Jl. 3afikosum. B 1962 r. kapry croka
vrounna K. Il. Bockpecencknit. Huxe n3noxena MeTolHKa cocrasie-
HHS 9TOH KapThl.

Ha ruaporpajuueckyio KapTy HaHOCAT BCE HMeEIONIHECH JaHHHE O
CTOKE 10 KamaoMmy peunoMy Oaccenny. Hopmy cToKa sanuchBaor He
B NYHKTE C€ H3IMEPEeHHd, a B UeHTpe Bcero sojocbopa. ITHM NOLUEPK-
BAETCH, UTO CTOK SIBJAETCH CPEHE BCAHYMNON, OTHECEHHON KO Beemy
Oacceliny, a He K NYHKTY ero namepenud. Ilocie Hanecenuna Ha Kaprty
BCEX HMEIOUIHXCA JaHHBIX NPOBOAAT JHHHH PABHBIX BeJHYHH CTOKA, HJIH
H30JHHHH cToKa. X BolYepuyHBAIOT TOYHO TAK e, KaK H TOPH3OHTAJH.
Ha puc. 49 npusenena kapra nsoaunnnit rogosoro croka pexk CCCP,

Pacnpenenenne nopm croka wa reppuropun CCCP. Choii croxa
VMEHbLIAETCS C CeBepa Ha Ior H ¢ 3anaja Ha BOCTOK, TaK KakK B 3TOM
Hamnpas/JleHHH CHHMKAETCAd YBJAKHEHHOCTH TEPPUTOPHH H NMOBLILIAETCH
KOHTHHeHTaabHOCTL KauMmarta. Chaoit croka nagaer or 310—380 mm B
oacceitne p. Cesepnoit Isunet # Ha KoabckoMm noayocrpose o 15 mm
H nuxe B Ilpukacnnfickoit Huamennoctn. Ha XuOnHCKON BO3BBILLIEH-
HocTH Kosbckoro nonayocrpoBa u Ha CeBepHoM Ypajae cpeannit rofo-
BON cTOK Aocruraer 600—900 MM, a Ha oro-zanaasom ckaone Kapka-
3a — 2000 MM u Goabume,
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HaonuHuu ctoka MMEIOT MEpHAHOHAALHOE HaNpaBaenHe Baoab Bep-
xosHckoro ropnoro xpedra B Bocrounon CubGupu n [lpumopckom Kpae.
Peskoe Bospacranue CTOKa ¢ yBeJHYEHHEM BLICOTLI OTMEUACTCS TaKKe
B ropusix pafionax Kapnar, Cpenneit Asun, Antaa u Casin. 3onanbHbie
KapTh cocraenensl aas [losonxes, Ykpauus, Cpeaneit Asuu u 1. 1.

26. HamMeHUHBOCTb BEJNHYHH CTOKA

I1pn onpenesnennn HOPMBLI CTOKA BO3MOMKHEI JIBa caydas: 1) umeior-
cfl JlaHHble MHOTOJIeTHHX HabGmopenuil; 2) aannblx HaGAOJNCHHI Malo
HJIH HX BoOODILLE HerT.

1. Ilpy vanuunn MHOrOJeTHHX HAGMIOACHHH HOPMa CTOKA PACCYHTHI-
paercd Kak cpeaneapupmerHyeckas H3 BceX HaOJIONEHHBIX BEIHYHIL
10 Gopmyaam (42) — (44). Dror pacuer OAHHAKOBO NPHMEHHM Kak
J1s1 TOAOBOTO CTOKA, TaK H JIIA OTACAbHBIX (pa3 pemxuMa.

Bosnukaer Bonpoc: xakosa JoJi#Ha OHTL BeJHYHHA N, T. €. NpO-
AOJIAHTEJAbHOCTE HAOJIOACHHH, 4TOOLL ONPENEJAHThL CPEHIOID MHOTOJET-
HIOW BEJHUYHHY, WIH HOPMY, ¢ 3aJdHHOil ToyHOCTBLIO? OueBHIHO, YeM
JAJAHHHEe psij HaOJaiofen i, TeM TouHEee CPpeansid MHOTO/IETHSIS BeJIHYHHA.
[lpn onuHaxkoBoil NPOAOJIKHTENILHOCTH TOYHOCTL ONPEAENEHHS cpejlHet
MHOrOJeTHEH 3aBHCHT OT HM3MCHYHBOCTH BeNWYHH Kamaoro pama. Pac-
CMOTPHM 1l NPpHMEpa psiibl OJAHOBPEMEHHBEIX HaGJIOICHHIT MO ABYM
peKkaM, NpoTeKAWNIHM B PasiHYHLIX npupomnuix 3oHax CCCP. I'ono-
Bpie MOAYJH cToKa p. Tuxsunxu y c. [opeayxu 3a 1911—1964 rr. Ha-
xomsitest B npenenax 6,6—13,2 a/(c - km?). Mamenunsocts cTOKa Hese-
JHKa: B CaMOM MHOTOBOAHOM roay c¢rok B 2,0 pasa Goaslie, uem B
camoM MaJjsoeognoM. Ha IOro-Bocroke CCCP crok p. Maawmit Vaenb
y c¢. Manoysencka KoaeGaetcss B OrpoMuelx npegenax: or 0,04 o
3,05 af (c- kM?) (mam B 76 pas). EcrecTBenno, uto AAA NOJAYHEHHS
HOPMBI CTOKA C OJHHAKOBOH TOYHOCTLIO HA PeKaX 3acCYUIHBOI 30HBL

TpebyeTcs 3HAUHTENLHO Ooabuinil pag HaGaiofenufi, 4eM Ha pekax
30HBl YCTOHYHBOTO H H3GBITOYHOTO YBJAAMHCHHS,

HauGoxnee ycroiiuns u mano nsMmenuns crok Hesw, Anrapst u npy-
FHX peK osepHoro nurainusa. B stoM cayuae uyxen neGoaAblION Psi
abaoaeHnit A NoJTyuyeHHsT HOPMEI CTOKA ¢ BHICOKON TOYHOCTBIO.

Mepoii H3MEHYHBOCTH BEJIHIHH HCCAELYEMOTO Psijla CAYIKHT CpPelHee
KBaJpaTHuecKoe OTKJOHenHe. FHmeercs pan HaOMOJeHHBIX BEeJHUHH
CTOKA Y1, Y2, Y3, ... Y,, 32 N JIET H CPElHAA MHOTOJETHAS BEeJHUYHHA
ITOr0 psana y. OTKIOHEHHE KaMJOro uieHa PSIAa OT CPEJAHEro ero sHa-

uennsi coctaBaser (y1—y), (Y2—y), (Ys—¥)s .-y (Yn—y) HIH B

obmeM BhAe (Yi—y). Cymma Bcex OTK/IOHEHHi paBHA HYJIO, a Cpel-
HEE OTKJIOHEHHE TOXe paBHO Hy/10. [losToMy Ans XapaKTCpHCTHKH
H3MEHYHBOCTH pPsila HJIH CPEJHero OTKJOHEHHSI HeJb3H BOCIHOJb30BATH-
Cl pasnHocTbio HaGJIOJEHHBIX H CPEeJHHX BeJHYHH. B cratHcTHKe npH-
MEHAIOT HE PAaSHOCThb OTKJOHEHHI], a KBaJpaT PAa3sHOCTH 3THX BEJHUHH,
TaK KakK INPH BO3SBEJEHHH BO BTOPYIO CTEeHb KAK MOJOKHTEJLHLIE,
TaKk H OTpHUaTeJbHbIE OTK/JIOHEHHA BCerja MaloT NOJ0KHTEAbHYIO Be-
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auunny. Buecro seamuunm Z(y:—y), Bcerja pasHON HYMIO, MPHHH-
MaioT If’r Z(yi—y)® Torpa cpennee KBajJpaTHuecKoe OTKJIOHEHHE

=.=|/ 3" o

BepositHas e omnbKka BLIYHCAEHHS cpefHell BeTHYHHB

Esox = + 0,674 ——. (50)

Vn

Torna cpepuas peanunHa

- b T
y=-=22 4 Fo.. (51)

Cpenanee KpajpaTHyecKoe OTKJOHEHWE MoJy4daercs Bcerjaa B abco-
JIOTHEIX BeanunHax. Tak, ecJu OHO paccUMTaHO JJIA  MHOTOJIETHEro
pPsila TOAOBLIX BEJIHUHH CTOKA, BhipaxKeHHBIX B a/(c - kM?), To M cpea-
Hee KBaJpaTHUecKoe OTKJOoHenwue noaydaerca B Ja/(c-xm?), Ina Bo3-
MOXKHOCTH CPaBHEHHSI OTAE/NbHBLIX PAAOB HEOOXOLHMO cpelaHee Kpajpa-
THUECKOE OTK/JIOHCHHE BHIUHCJAMTL He B abGCOJIIOTHBIX BeJIHYMHAX, a4 B

OTHOCHTE/IbHEIX (OTHOLIEHHE ¢ K CpelHeli BeJHuYHHe psia E} . 9710
OTHOILIEHHE HA3LIBAETCH EﬂB{bEtJHI.I.HEHTﬂM H3IMEHYHBOCTH,
wan KoshpdunnentoM BapHauuu, H oGosHauaercs uepes Cyp

1/2[}‘1- '-}'F
£ s e n
y y

(92)

L 4

Ecan y moiBecTH Moj pafnkan, To dopMysa NpHMeT caeayiouuit

BHA:
omy/ T/ PEFH L. e

B dopmyde (46) —ii— (ornomenne HaGMIONCHHOH BEJHMNHLL K

m—

cpeaneil) Ha3BaHO MOAVALHBIM Ko3hdHIHEHTOM,

O6osnauns —2— =k, dopmyay (53) MoxkHO nepenHcarh Tak:
1l
Nk — 1) -
c,=) =L (54)

[Tpu uncae unenos psifa n<_30 B popmynax (49) n (54) Bmecto



n lpunnmaior # — 1. Toraa o u Cy onpenensior us caeayiouux dop-

MYJI:
alie l/ 2 [ii_—!ﬂ : (55)

Coim ‘f Mk—1)p : (56)

Kostppuunent C, mokasuiBaeT crenenb H3MCHUHBOCTH UHCE B psLy

nabmonentbix Beauynn. Uem Gonbmie X (y; — )2, TeM Godabile 0 Ko-
S(OMPHIHEHT H3MEHYHBOCTH.

Cornacno CH 435-72, dopmyna (56) nparomsa s pacueror
npu Cy < 0,5.

[lpn C,> 0,5 pacuer ero NpoM3BOAHTCH METOAOM HANGOJALIIErO
NpasaonoloOHA B 3aBHCHMOCTH OT CTATHCTHK Az H As:

}.2 e I:‘_ | A {5?}
= ' |
}‘! — —“'%L—'Iﬂ . {58}

O6Go3nauenns — npexHue,

B CH 435-72 nana nomorpamma aas onpejenennsi C. NPH PasHBLIX
:".,.2 H }u;_{-

Ilpu orpannyesHoM uueae HabaOLENH, KaK 3T0 44CTO GLIBAeT npH
FHAPOJOTHYECKHX pacueTax, cpennss apupmMerHyeckas peJiHuYHHA CTOKA
Vs Yi+= Yot V... VYot + ¥
-4 db n
Ha HEKOTOpYI0 BeaHUHHY §,, = y—yo. Beauuuna sra HaswBaercs
OHOKONH apHpMeTHUeCKON cepelHHLL.

Omnbka apudmernueckoil cepefHHbl MOKET GBITH BLIpasKeHa B
LOJIAX OT Cpe/lHero KBajparTHuyecKoro oTkJoHenus. Torma oTHoCHTE b-
Ha# cpennds KBaJApaTHuecKas omuOKa cpeiHero apudmerndeckoro

= Cr = :
Syo = —rm %-lm%. (09a)
C nomorbio 91oit GOPMYALl MOKHO ONPENEIHTs YHCIO JeT HaGII0-

JIEHHH, KOTOpOe HeoGXOAMMO 151 TIOJIyueH sl HOPME CTOKA ¢ 3aJaHHOil
TOUYHOCTBIO, 4 HMEHHO

OT/IHYaeTCA OT HOPMEI CTOKa ¥

c2.108
n=— ;’T : (596)
Yo

Hem Gosblie KO3 PHIHEHT HAMEHUHBOCTH, T. €. YeM pasHooOpa3snee
HabJOoeHIbe BeJHYHHA CToOKa, TeM GoJbliee YHCAO JeT HeoOXOooHMO
ILJIsE TIONTYYEHHA HOPM CTOKA ¢ 3a/laHHOH CTENEeHBLIO TOYHOCTH. B Taba.

16 npuseneHsl 3TH BeJHUHHB H HOPMBEI CTOKa € AONYCTHMON TOYHO-
cThio D u 109.
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Tabanua 16

Yucao aer nabaonennid, ncofxoaumelx QAR ONPEACACHHA HOPMB CTOKA
¢ TounocTuio 5 W 10% npu pasmnwx 3nadsenunx C,

ToHOCTE €. I
ofpelescing
1npMid CTOKA,

0.10 0,20 0,70 0,40 0,50 0,60 0,70 0,80 1,00 1.20

-5 4 | 16| 3 | 6¢6 | 100 144 | 106 | 256 | 400 | 576
10 I 4 179 16 251 961 49 |64 | 100 | 144

Beanunna OTHOCHTEILHOMN cpefiHell KBaapaTHyecKolt omubKn Kosd-
«duuMenTa H3MEHUHBOCTH onpeaenserca 110 GopmyJe

1+ €2
(G — 1/——*;—”——- -1009%. (598)

Puc. 50. 3unaucuun wosdduunenros



2. KoagppuumeHTs H3MEHUYHBOCTH T'OJIOBOTO CTOK4 NPH OTCYTCTBHH
HaOJ0AEHHI MOXKHO OlipelesTh N0 Kapre H3oauuuit C, Mamenyn-
BOCTh TOJIOBOTO CTOKA 3aBHCHT OT reorpadHuecKHx YC/JOBHI H 3aKOHO-
vepHo Bospacraer or 0,20 Ha cesepo-sanane Esponefickofi TeppuTo-
pun CCCP no 1,2 na joro-pocroke (pue. 50). B ropubix paitonax xkosd-
(uLMeHT H3MENYHBOCTH YMEHblIaeTcs ¢ BbICOTONH. Tak, AAA TOpHOM
pexku Man B ucroke C, = 0,20, B yetee Cy = 1,0. Kosdhduuuenr usmen-
QHBOCTH paBHACTCH HYMO M TAaKOH BooGpamaeMoli pexH, y KOTOpoil
eKeroHo nabaogaercsd 0JlHA H T4 e BeJHYHHA CTOKA.

27. Kpusble pacnpejenenns

B reme D nojgpo6HO paccMOTpPeHLI pacueTsl HOBTOPAEMOCTH, HJIH
YACTOTH H ODECHeueHHOoCTH, CrodHHA ypoBHel Boabl, TouHO Tark ke

MOZ{HO PaCCYHTATDL 4aCTOTY H INPOAQ/IKHTEJNLHOCTE CTOKA,

144 180 80 ine T '
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Ha puec. 51 nocrpoena KpusBas pacrnpefejeHHsi 4acToTbl, WAH 1O-
BTOPSEMOCTH, TOMOBOrO cToKa p. 3ananvoit Jdpuuw y r. BureGeka 3a
18771946 rr., nan 3a 70 aer. [Mosyyenass KpHBas Ha3piBAGTCH KPH-
BOli pacnpejenenus BepositHocrteil. Tak Kak OCHOBHOI
daKkTop CTOKAa—KJAMMAT — B MHOrOJIETHEM pa3spe3e MaJjo HAH BOBCE
HEe Mensiercd, TO M BEJHYHHA CTOKa N0JdKHa OLITHL MOYTH HEH3MEHHOMH,
[Tostomy ecan wacTrora nNosiBJEHHS CTOKAa B HHTEpBaJae, Hanpumep
6,5—7,5 a/(c - kM?), pasna 12, To u B 6yaymem, BeposiTHO, OHa OyzeT
paBHa 12 n3 o6uiero uucaa 70 ger naGmojaennii. BeposaTHoCTs CTOKA
B nnrepsaae 6,51—7,50 a/(c - kM ?) cocrapnsier n = 12 pas u3 70 aer
HJH B OGIIEM BHAE n; pa3 u3 obwero yueaa n,

19
7% -

Yocmoma

25 35 75 85 M5 qafloxn)

Puc. 5l. Kpusas pacnpejeiieHus uwacror Mo-
Ayaeit ctoka p. 3anagnoit [susw y r. Ba-
TeOcKa.

BeposTHOCTb B CTATHCTHKE BBIpaKaetrcs He B aGCOMIOTHBIX BEJAHYH-
9

. gt St | ahre =l o
HaX, 8 B OTHOCHTCIbHBIX: ——. B nawewm npumepe p= =5 = 0,173,
wan 17.3%.

Kosdduunenr acummerpun. B npakTHke BCTPEUalOTes TPH OCHOBHEIX
THIIa KPHBLIX pAacnpelesieHHs 4acToT HJAH BEPOATHOCTEH (puc. 52).

B cHMMETPHUYHBIX KPHBHIX (HOPMaJbHOro pacnpeieenusn) 1io-
1anb, OrpaHHueHHass KPHBOH, AeauTca nanbosabluen oOpAHHATON Ab
(Mogof) Ha ABe OJAMHAKOBHIE NOJOBHHBI, H3 KOTOPBIX KaXnafd sfABJSET-
Cfl 3epKaJibHLIM oToOpaxKeHHeM Apyron (puc. 52 a). CHMMETpHUYHbLIE
KpHBBIE XapakTepubl JAJf psaja, Y KOTOPOro cymMma 4acTtoT y Madablx
(Menbine cpenteft) u 60JabINX BEJAHUHH OJAHHAKOBA.

Y kpusoii caesofi acummerpHed (pHc. 526) mnJoulans €8O YACTH,
OTCEKaeMOil MOAOMH, MeHblle nJjolmaan npapoit yactu Gurypu. Jlesas
ACHMMETpHA XapakrepHa Aasl psja, y KOTOPOro MaJjble BeJHYHHb
pexke NOBTOPHIOTCH B MHOroJeTHeM pany, 4eMm OGoJibliHe BeJHYHHBL
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[Tpu npaBoit acuMMeTpHH HMeer Mecro obpaTHoe siiaenue. Hanpumep,
na pexkax lOro-Bocroka Esponeiickoit Teppuropun CCCP MaJoBOANLIE
roasl 6siBalor 65 pas B 100 aert, a MHOrOBOAHBIE — 3D pas.

[HaponorHuecKHe psilbl XaPAKTEPH3YIOTCH, KaK MPaBHIO, achM-
METPHYHLIMH KPHBBIMH,

5 5 ; 5

a) 8) §) p
F j;;_j I :’ | L2
& /352& 5%
i | jll
A A ' A

Pue. 52, OcHoBHHEEe THOBI KPHBLIX pacnpemeielns.

@ — CHMMETP:MHAA KpHOaa; G M 8 - SCHMMCTPHHHWE KpPH-
Bre: [ o= Modd, 22— cpeliaf apHMeTHYECKARA,

ACHMMETPHYHOCTE KPHBBIX pacnpellesIeHHs BeposTHOCTel Xapak-
repnayercs Koagdunuentom acummerpun C,. Ilpn maanuum Goapmoro
psna HaGaoaeHnit KosdpuunenT acHMMeTPHH BHIYHCAAIOT 110 opMyae

kR
T o n—1)

(60)

rie k— MoayabHblil KosdduuuerT,

[lpu manom uncae jer nHabmojeHHil pacyeTnl Mo 3710i dopmyne
AaioT Goabiyo owubky. 3Havenua C; NpH PasHLIX BeJIHUHHAX As M A3
Tanbl B ynoManytoit nomorpamme (CH 435-72).

[1pn ypopennnix pacyerax C, MOMKeT NPHHHMATbE H OTPHUATEALHBIE
FHAYCHHA.

28. ObecnevyeHHOCTbL CTOKA H MOCTPOEHHE KPHBOM
obecnedeHHOCTH

Pacronoxkne nabaojieHnbie BEJHYNHBI TOIOBOTO CTOKa p. 3anaanoi
Hdeuust v r. BurebGeka B yOwmiBaomem nopsaiake (raba. 17), MOXKHO
BEIOPATh M3 ITOrO pAjfia HauOOJbLUIYIO H HAUMEHbIIYIO BEJMYHHDLI § —

cooTeercteenno 13,6 u 3,7 af(c-xkm?). Cpennee mHoOroJietnee g§ =
— 8,25 A/ (c - km ?2). Kakas xe u3 70 HaOGMIONEHHBIX BEJHYHH SABJIAETCH
pacueTHON NMPH TPOCKTHPOBAHUM BOROXpaHuanuL? OueBHAHO, YTO BO-
AJOXpaHHJguIEe, PaCCUHTaHHOE Ha 3alcpisaHHC CTOKa CaMOro MHOIO-

13.6 ‘
BOJAHOrO rona, 6yuer s 3,68 pasa Goasiue no odObveMy ( T S d,ﬁB),

4eM PacCUYHTAHHOE Ha 3ajlepKaHHe CToKa caMoro MajJoBOAHOro roja.

Ecan pacuer BOJOXpaHMIHILA HAH THAPOCTAHIHH BECTH Ha CTOK
1902 u 1927 rr., 1. e. Ha 13,6 a/ (¢ - KM %), TO 3TH 06BEKTH OYyAYT 00e-
creyensl BOAOH 2 pasa B npopoaxenne 70 jer, Tak Kak B OCTaJbHLIE
rofvi ¢ToK Obla Menbiue 13,6 afc. Takum obpasom, obecneyeHHOCTh
BOJOIN, nay 00ecneyYCHHOCTh CTOKA, COCTABHT
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B 1878 u 1908 rr. ctox p. 3anaauoi IBuinl GblT HECKOJBKO MElib-
e, uem B8 1902 u 1927 rr. On cocrasaan 13,2 n/f (c - km?). Paceyx-
jJaeM no-npexHeMmy, T. €. npeanojgaraeM, UTO BOAOXPAHHIAHILE NPOEK-

TaGanuna 17

Buuncaenue Ko3pPHUNCHTOE HIMEHYHBOCTH, ACHMMETPHH
W olccnedcHHOCTeR rogororo croka p. Janannoi Asunb
: y r. BarcGera (f = 27 300 gm¥)

Moayan cToxa
e B yOowpmoutesm |  Moayassinai Obecne-

nin Foa .q“ﬂ"‘-'f:-'i xosdpumeny &| 18 —1) | (=10 | (& —1p YeAICTS,
1 1902 13,6 |,65 0,65 0,42 0,27 1,0
2 1927 13,6 1,65 0,65 0,42 0,27 2,4
3 1878 13,2 1,60 (), 60 0,36 0,22 3,8
4 1908 13,2 1,60 0,60 0,36 0,22 2,3
69 | 1921 4,8 0,45 |—05 | 03 | —0,16 | 97,6
70 1939 3,7 0,45 —0,55 0,30 —0,17 9.1

Cyuma 577,3 70,0 0,00 4,97 0,69 —

Cpennee g = 8,25

THPYETCHA HECKOJbKO MEHbIIHX PasMepoB C pacueToM HANOJAHEHHA €ro
crokoM B 13,2 a/(c - km?), Taxkoe Bogoxpanuaune obGecneyeHo BOAOH
B 1878, 1908 u npeapaymux rogax (1902 u 1927) co croxoMm, npesnl-
matomuM 13,2 a/(c-xkm?). Crox 13,2 af(c-km?) obGecneuen 4 pasa u3
70 aeT, HJIH

. 100 s
V= 5-7_%— = §,729.

3nech «4» — NOpAAKOBBIE HOMep HalOMIOAeHHON BEeJIHYHHLI CTOKa B
yOuiBaoweM pamy, a «70» — 4Hc/I0 4eHOB psia.
© IlousitHe oGecnedYyeHHOCTH pPABHO3ZHAYUHO B MAaTEMaTHYECKOH
CTATHCTHEE MOHATHIO BEPOSATHOCTL npesnimenns. Hacrora moayas
cToka, Goasmero HaM passore 13,2 a1/ (c- KM?), cocrasasier 4 pasa
n3 70 ger, a BEpOATHOCTL, HIH obecneyennocts ero, — 5,72%.

B ruaposornyeckod JHTepaTtype BeTpedanoTcd o00a BLIpAKEHH:
«00ecneyeHHOCTb» H <«BEPOATHOCTE NNPEBLILIEHHA», SBAAIOUIHECA paB-
HO3HAYHBIMH,.

M3 unsjoxeHHnoro sicuo, 4to JUisl pacuera obecrnedeHHOCTH Jio0Goro
yJeHa IHAPOJOrHYecKoro pana HeoOGXoauMo HaOJI0AEHHLIE BeJTHYIHBE
pacnojoXHTh B yOuBaiomesM nopaake. ObecneyenHocTs Kamloro 4ie-
Ha PAAa BLMHCAAT no Gopmyae

m

p=——-100%, (61)




rie p— oGecneuendocts B %; M — MOPANKOBEI HOMEDP YOLIBAIOLIErO
yJeHa pana; n— obilee YHCa0 YJIEHOB psAaa.

Cyaa no stoii dopmyne, oGeCneyeHHOCTb, HAH BepOATHOCTD, HO-
caennero unena paga pasHa 100%. Mexay Tem He HCKJlOueHa BO3-
MOJKHOCTb, 4TO B OVAyLIEM NPH NMpOAO/KeHHH HaOMIOAEHHH 5Ta BeJH-
yMHA MOXEeT OKasaThCA elle MeHbuled (Hanpumep, B cayuae GoJaee
3aCYULIMBOrO roja MpH MeHblIeil cymMe ocaakos). PacuerHas BeposT-
poctb 100% He peanbna. [lasi BeIYAC/AEHHA BEPOATHOCTH NpeBHLIMICHHS
p HaGJAI0JleHHBIX BeJHYHH CTOKA PEKOMEHJOBaHHl cjaeayloitHe ¢op-
MYJIBI:

p =+ 100%, (62)
p=-a 51009 (62)
g afcre)
20

L
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Puc. 53. Kpapan o6ecnedeHHOCTH MOAyJell roloBoro croka p. 3anaauoil
Jeuau y r. BureGeka.

g — HA MEAaEMeTrpoBoft Gymare; 6 — Ma KACTYATEE BEPOATHOCTH ¢ yMepeHHORN acHMMerT-
PHYHOCTHIO.

dopmyaa (62 a) mcnosb3oBama npu pacuerax B nocaenneil rpade
taba. 17.

Pacuern ofecnevyeHHOCTH HMEIOT OTPOMHOe 3HA4YeHHEe B IPaKTHKe
npoekTupopanuda. Hexoporue MeaHOpaTHBHBIE MeponpHATHA (HAnMpH-
Mep, JHMAaHHOe OpOLIeHHe) MOJIXKHBI NMPOeKTHPOBATLCH HA cTOK 30—
709% obecneyeHHOCTH. D710 3HAYHT, uTOo B Teuewwe 30—70 jer us3
100 yyacToK JAHMAHHOTO OPOMIEHHSA NOJHOCTHLIO obecneyen BOAOH; B
octranbHbe Toau (70—30 jger nz 100) ne Bea naomans GYHeT NOJHTA.
[Tpyas # BOAOXPaHHJHLLA, cAyMallHe ANA PeryiapHoro OpoImenHd,

4 3axas M 586 . o7



npoeKkTHpyoT 06LYHO Ha 3alep:anne croka 70—80Y% BepoaTHOCTH
NpenbILLeHHA.

Mocrpoenne KPHBBLIX 00ECNEYEHHOCTH NPH HAJHYMH JAHHBIX Haba10-
aeHnd. Paccunrtannsie B Taba. 17 seauunun usobpazxkaworcst rpadu-
YecKkH B BHAE Kpusoil (puc. 53 a). Adas nocrTpoeHHsi Kpupoit oGecrne-
YEHHOCTH Ha ocH abCiuce OTKAAJLIBAIOT 3HAYeHHs obecneuenHocTell
(B NIpoOLEeHTAaX), 4 HA OCH OPJHHAT BEJAHYHHB! CTOKA HAH HX MOAVJbHLIE
ko3(duinentol. M3 npusenennoro rpaduka BuARO, YTO ¢ YBeJHUEHHEM
obecreyeHHocTH YMeHbINATCA 3HAYeHHS YWICHOB psaaa. DMIHPHIECKYIO
KpHBYIO o0ecneyeHHOCTH, NOCTPOCHHYIO MO AaHHbiM HaObmioaeHul, Npo-
BEPAIOT MyTEM NOCTPOEHHA TeopeTHYecKoil Kpupoil. [las storo pocra-
TOYHO 3HATL CpelHee 3HaueHHe 4JIEeHOB psana H KospduilHeHT H3IMeH-
yusocTH C,. 3nauenne C,; noabupaercs Tak, ytolGbl TOYKH OCpeiHeH-
HOM SMIHPHYECKON H TEOPETHYECKON KPHBHIX coBnajlaiu. OTKaoneHus
opaunar @ oT cpeaHero 3HavueHHs Tak Ha3blBaeMoil GMHOMHAJBLHOI
KpHBOil o6GecnevyennocTd Aanbl B npuaoxenuu | npu C, = 1,

[Ipn pacuere MoayAbHEIX KoshduuHeHTOB N1000f BEpPOSATHOCTH
npesblileHdss NpH uHoMm 3HauveHnn Cp, Hano @ ymuoxuth Ha C,. Tak
KaKk 5Ta BEJHYHHA npejdcrasiaser cobofi OTKJIOHEHHE OT cpeaHero 3Ha-
YCHHA, NPHHHMAEMOro 3a eJlHHHLY, TO HCKOMBIH MOAYJAbHHIA Ko3dhdu-
LLHEHT

ky=®C,+1. (63)

B npuaoxenun 2 gaubl 3HavYeHHA MOAYJAbHBIX KO3(PPHIUHEHTOB NpPH
C. — 2 C'p.

Honyctam g =36 a/(c-km?), C, =08 u C,= 1,6. Haifith mo-
ayab ctoka 20%-uoflt oGecneuennoctu. Ilpn C;=2C, u oGecrneueH-
HoeTH p=20% no npuaoxenuio 2 HaxoAUM MOAYJAbHLI KO3DPHUHEHT
k=1,54. Orciona

gusx = 1,54-3,6 = 5,54 a/(c-xm?).

[1pu pacuere oGecneuennoctd B 1ada. 17 no dopmyne (62a) noay-
yaeM HauMeHbllee 3HAYEHHS p AJAS 1IEPBOro 4Y4jeHa psAAa, a HMeHHO

1—0,3
Pia= et 100 = 1,0% n vanGoabmyio obGecrne4yeHHocTb P =

= _—;.E;Ei - 100 = 99,19%. 3nauenns opAHHAT KPHBOIl oGecneyeH-
HoctH, Menbwinx 1,0% u Goabmux 99,1%, MOXKHO yCTAHOBHTHL NyTeM
rpaduveckoro npojoaxKenns (rpaduueckoil SKCTpanoasuHu) TEOpeTH-
uecKoil KpuBoi obecncueHrocTd. OnHaxko na oOLIYHON MHJIJIHMETPOBO
Gymare rpauueckas 3IKCTpanoJasuHa Heso3MoOXKHa (pHC. 53 a), Tak
KaK B BepXHeH H HHMKIEH JacTAX KPHBas MMeeT CJAOKHBIe OuUepTaHMsi.
Aas cnpavaenua KpHeniXx obecneyeHHOCTH NMPUMENAIOT KJeTUaTKy Be-
POSITHOCTH: ¢ yMepeHHolt acHuMMerpHunocteio npu Cp, < 0,5 u co 3mua-
YHTeAbHON acHMMerprynocTbio npu C, > 0,5, Kpusas oGecneyeHHocTH
roJloBulX Moaynaei croka p. 3anagnoi [IBHHLI BuYEpUYE€Ha 1A KJeTdaTke
C YMEpPEeHHOH acCHMMEeTPHIHOCTLIO (pHe. B3 6). Jra KpuBas IKCTPAIOIH-
poBana rpapuueckd no obecneuenHoctd p = 0,01%, npm Kortopoii
Qo % = 18,7, a Ga9,0% ;3,[] HI{E'HME}.
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29. Pacuetnl ronoBoro croka

Hacrosiue pacyertsl, pasno Kak H NOCAENYIOULHE, BHYTPHIOJLOBOTO
pacnpefeseHHs CTOKa H MaKCHMaJbHBIX PacXo/loB BHIOJHAIOTCH B CO-
orsercTBHH ¢ CH 435-72 T'ocerpoa CCCP.

BosMoxHBl caeylonine TPH OCHOBHBLIX cJyuas pacuera TOAOBOrO
CTOKa: 1) HMEercs MoCTATOYHO AJNMHHBIN PAX HaOMIOMEHHIl 32 CTOKOM:
2) RaHHLIX HAGMIONenHii HeNOCTATOYHO AAs pacueTa HOPMBI CTOKA:
3) HabGnoJeHHs OTCYTCTBYIOT,

Pacuer croka npu naanumn wabmwopennit. [Tpogomkutensuocth
HaGMIOACHHH JOCTaTOYHA AJS ONpefeleHHss HOPMBI CTOKA, €CJAH OTHO-
CHTEJIbIas CPeAHAs KBajJpaTHuecKaa omnbKa

Ej'luﬂﬁ : ]n"f"r L EC;r = ]ﬂ :']5”'611

B stom cayuae nopma croka onpeneasiercs no opmyaam (42) — (44),
a sHauenns C, u C,— cornacuo n. 26 u 27. CTpouTcsi SMNHpHYECKAs
Kpusas obecneueHHOCTH, NpoBepsieMasl TeOPeTHYeCcKoil KPHBOI mnyrem
nogGopa suavennsa C,. las soaocGopos njowmanbio Meree 1000 rm?2
C, onpenensercs Mo AanHBIM HaGAIONEHNIT HA PeKe-aHAJNOre.

Pekoii-ananoroM Ha3uiBalOT  peKy, HMEIONYI0 MHOTFOJCTHHIl s
Haba0enuit, BOLOCOGOP KOTOPOi cXOXeH Mo CBOAM (H3HKO-reorpadmu-
© UCCKHM YCHOBHSAM (KAHMATHYECKHM, MOYBEHHLIM, reoJIOrHYecKHM, CO-
CTaBy PacTHTeJbHOCTH, peabedy W T. 1.) ¢ HecaeayeMoll pekoil, HMel-
el KOpoTKHil paa nabGaioaeHun.

Kospduuuenr naMenunBocTn JUIs Majaoro BogocGopa onpereasercs

no gopmyae

C,= r+ (64)

rae Co # Cyy — Ko3dpHUHEHTE H3IMEHYHBOCTH JUJIS MaJIOro BoJocGopa
i OamKailuiel KpymHOl peKH-aHAJOra: Y, H Yo— CPeRHHN cl0i croKa
B Gacceiine PeKH-aHaJ0ra H HCCAEAYeMOil PeKH. .

Pacuer cToka npum HemoCTATOMHOCTH NaHHBIX Habaomenwii. Ecan
AAHHBIX HaOMIOACHHIT HEA0CTATOYHO AJA ONpejie/IieHns HOPMBLL ¢ 3a1aH-
HOH TOMHOCTHIO, NPHMEHSIOT NpPHBEJEHHE PfjAa K MHOTOJETHEMY Iie-
pPHOLY no AaHHbIM HaOJIIOAEHHI Ha peKe-aHaJore.

Haa yIiMHEeHHs KOPOTKOro psifia yCTaHABAMBAIOT TrpadHuecKyIo
CBA3bL MEMIY BEIHYHHAMH cTOKa o0eux pek. IToxcoGuniM MaTepuaaoMm
AnA [oeTpoenus rpaHKa CAYMKHT BEIOMOCTb ¢TOKA 3a rojbl OAHoBpe-
MEHHLIX HaOmonennit. Ilo ocn aGeuuee OTKJAANLIBAIOT MaHHLIE PEKH-
dnajora, a no OCH OPJAHHAT — PEKH ¢ KOPOTKHM pAAOM HaGJaI0AeHHIL.
Ha oGenx KOOPAMHATHBIX OCSIX OTKAAABIBAIOT COOTBETCTBYIOIIHE BeJIH-~
THHBl CTOKA 34 TrOAul napajjeabubiX HaGmolennii. [To noayyennnm B
NEPECEYEHHSIX KOOPAHHAT TOUKAM MPOBOAAT MPAMYIO WJIH IUIaBHYIO
KPHBYIO JIHHHIO TakK, uTOOH OHa 3aHHMaJia cpelHec MOJOXKeHHe OTHO-
CHTEJBHO BCEX TOYEK,

I'padux cesian monyneit croka nas p. Ypana y c. Kymywm ¢ kopor-
KiM psizom u p. Cakmapsl y cr. CakMapcKkoil ¢ MHOrONCTHHM PAIOM
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HaO/ioNenHit npuBefied Ha puc. 54. B stom cayuae c¢Bf3b Bepaxena
npamoit anuued. TlprueM npsiMas HPOXOAMT uepes LEHTPH THKECTH
OTHOCHTEABHO rpynn Touek. M3 rpaduka sunuo, uro npu Hopme croka
p- Cakmapnl ga = 5,3 a/(c-km?) nopma croxka p. Ypana y ¢. Kymym
q =247 a/ (c - xm?). Io rpaduKy cBA3H MOKHO COCTABHTH BEAOMOCTb
CTOKa p. ¥Ypana, BKJIOuas H rojbi, Koraa He Gulic HaGaioNeHuil.

[1pn kpusosmHeiiHoM CBASH NO rpadHKy BOCCTAHABAMBAIOTCH HEIO-
CTAIONIHE €MEero/Hbie 3HAYEHHS CTOKa, Noc/]e Yero HOpMa CTOKA pac-
cunTHBaerca no Gopmyae (42),

OGs3aTebHBIM YC/IOBHEM NPHBEACHHS K MHOTOJETHEMY nepHOAY
ABJAAETCA HAJNHYHE NaHHBLIX HAGIONEHHNl B PACYCTHOM CTBOPE pekH He

Meree ueM 3a 6 get, a aMmnauTyaa

2/ (ckn’) IOOBOTO  CTOKa  peKH-anajora

I Jojina GBITH OcBelleHa He MeHnee
ueM Ha 70—809%.

Pacuer croka npu orcyTCTBHM

| Habaogeruii. CylecTsyer Heckob-

: | KO criocofos onpeaeenusi HOPM

‘y/,:, | CTOKA NPH OTCYTCTBHA HaGa0NeHni.
I

&£

..

f= aom =

M3 nnx wanbosee pacnpocrpanen-

kg

- HLIM SIBJSiETCSl OnpeaeaenHe HoPMb
: | CTOKA MO KapTaM H30JHHMIL
L % OaHako Heawsn 3abpiBaTth, uTO Ha
| | KapTe M30JHHHIT AaHHble Habaoe-
|

u/u = HHIT OTHECEHLI He K CTBOpY, rie

0 2 4 & Gi{cA)  NpPOM3BOMATCA  rHAPOMETpPHUECKSE

p. ¥poa-c. Kywyms

e

P COKMapa ~Cm.CORMOPEKan paboTe, a K HeHTpy Bcero Gacceii-

Ha. llostoMy npeasapureabno nyzx-

f:ﬂ“&“ﬁ;“?“mim”p r“’“;fp";:;‘ HO HaHECTH Ha KapTy KOOPAHHATH
y ¢ Kymym m p. Caxmaps uenrpa Gaccefina. Ecan rouka pac-
y cr. Cakmapckoil. MOJOMKEHA MEeXAY NABYMA H30JHHHA-

MH, MCKOMYIO BGJIHYHHY Ompeje-
JAIOT HHTePIIONALHEd,
STOT cNoco6 NPUMEHHM TOJALKO ISl PABHHHHBIX VCJAOBHI, Tle 13-
JAHIHH CTOKA 00JIee HAR MEHee PaBHOMEPHO pacrpefeeisl 110 TeppH-
TOPHH.

Hopma ctoka ¢ aas Gacceiina, nepeceKaeMoro HecKOJLKHMH H30-
JTHHHAMH, ONpeNeNsaercss TOYHO TAK XKe, KaK M HOpMa oCallKoB leM.

dopmyay (16)]:

71 -~ Ga a4+ q . dn-119n
{ 9 3| 1 TRE A s =

] Hi+ Jat ... fn

g=— — —, (65)

rae [y, fa, ..., fa—NAOLIAAH MeXKAY NBYMS COCOMHHMH H3ONRHHAME
B npenesax rpaudi sogocbopa.

[To xapre nsonnuuil HOpMa CTOKA ONPEHEASETCH JAOCTATOYHO TOUHO
TOALKO Jist BOAOCOOPOB peK, pasunix (no He cBuime 50000 km?) n
AHAJOrHYHLIX TeM, KOTOPHIC HCNOJbL3OBAHB IIPH COCTABAEHHH KApThl,
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Ecan HOpMy cTOKa onpeiessior JJAs MajabiX peK, pycia KOTOPHX He
NOJHOCTbID JPEHHPYIOT TO/I3eMHLIE BOMLI, B 3HAUYeHHe, NOJYUCHHOE Mo
KapTe, PEKOMEHJYeTCs BHECTH NMONpPABKH, NpHBeJeHHLIe B TaGa. 18.

TaGauna 18
Monpasounsie KospduuuenTel K HOPME CTOKA NMPH HENOIHOM
APeHHPOBAHHH PEKAMH NOJ3ICMHBIX BOJ
[amuans soochbopa, kM?
Padon
10 30 50 100 500 | 1000 | 2000
~lecocTenusie wm cTennwie palioHbl

Esponeiickoit Teppuropun CCCP

(PABHHHIAS 4ACTL) | eowe s 10,701 0,851 0,90 10,95 11,001 — -
Boamno-lTogonsckas  Bosswlien-

L | e s ey WL o 8 — | 0,55 | 0,60 | 0,80 | 0,90 1,00
onenkan n Illpnasorckas BO3BH-

HIGHBOETH. - . o) fn o g in b Mgt et tfrmns — — 10,701 0,90 10,95 | 1,00
Caauckue crenn, Kymo-Mausuckasn

BNaAHHA 1 3aBoawee . | , | . [Monpasku ne BHOCHTCA
Kasaxcran u 3anaanan Cubupb . . | — — (0,701 0,80 | 0,85 0,9 | 1,00
Munycuuckan u TyBHHCKas KoTao-

L e o e — — | 0,70 1 0,801 0,90 | 0,95 | 1,00
FABRRRENES R e a S IN e — | 0,600,701 0,80 ] 0,90 1,00
[lenrpansno-Slkyrekan  tHamen-

L R e R L « | — — — | 0,60 | 0,80 ] 0,90 | 1,00

B crennpix paitonax muorme kpynusie BonocGopbl H300HIYIOT I10-

HHIKCHHAMH, B KOTOPHIX ARKYMYJHPVETCH

JacTh BECCHHEro

CTOKA.

C yBejnyeHueM BojocOopa YBEJAHYHBANOTCS NOTEPH HAa HCIApeHHe.
B stoM cayuae ¢ yBesmueHHeMm nJowanaun G6acceiina cTok yMeHbIIAeTCH,
ITostomy B HOpPMY cTOKa, OlpeAe/eHHyI0 TT0 KapTe H30JHHHII, Heo6Xo-
AHMO BBCCTH IOIpaBOYHBle KO3(GHUHEHTH, npuBefeHHble B Taba. 19,

TaGauna 19

Monpasounbie KoshPUUMENTH K HOPME CTOKa no Kapre
B 3ABHCHMOCTH OT njowaju sopocbopa

Maowiaae sopochopa, km?

Hopuma croka

no Kapre,

Ale s kM) 10 50 100 250 500 J0rd

‘I'III'I.'.'I]| 2000

Moazaswa, or Yepannw, Kpuwm, [Tpnasonse, Ipukacnuiickag HAZMEHHOCTD,
Kaszaxcran, 3adafikaive

=0,5 2o R0 R £ ey L R WG R R AR 1,2 1,0 —
0,3 g0 125 1 2,3 | 2,07 1.6 1.5 1,3 1,1 1,0
. 0,2 < A I e o R NI 1 D T G R i 1,2 1,0
=0,] a0 P ) S N [ R S G (S = R 1,3 1,0
Apano-Kacnufickas HuaMeHHOCTS
<0, | — | — |36 29]1.0| i i I
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KosdpdruuenTs: H3MEHUYHBOCTH NPH OTCYTCTBHH HabGAIOAEHUIT onpe-
nensioTcs no Kapre u3oaHHui (cMm. puc. 50). Koshduuuenrsr acum-
METPHH TIPHHHMAIOTCHA: a) AAA APKTHYECKON, JecHOl H JecocTenuoil
30H C;=2C, 1 6) nas 30HBI HEJOCTATOUHOTO YBJAMKHEHHA TNPH HAJN-
YHH JIET C NOJHLIM oTcyTcTBHEM cToKa Cy = 1,5 C,.

TEMA 7. BHYTPUIONOBOE PACIHPEIE-
JIEHHE CTOKA

[ToMmuMO rofoBHIX BEJAHYHH CTOKa, 4acTo HeoOXOAHMO YCTAHOBHTL
XapakTepHble BEJHUYHHBI MO OTAeNbHBIM ¢hasam pemxuma pexu — 1o
CE30HaM Trofla, Mecslam, JdeKalaM — HJIH CcyTOuHBIe 3HAYCHHA pacxo-
OB,
Pacuer BHYTPHIOLOBOTO pacnpefeneHns CTOKa 3aBHCHT Npexie
BCEro OT CXEMBl ero HCNOAb3OBaHHA. Takx, IIPpH CE30HHOM pCryJHpOBa-
HHH CTOKa BOJOXpPaHH/JHINAMH 9Halle BCEro HCIIOJIL3IYETCH BeCCHHHH
crok. [Ipu npoekTnpoBanHH opouleHHd (e3 NPHMEHCHHS pPeryJaHpoBa-
HHHA HE{}ﬂKﬂﬂ,HIHU YCTAHOBHTR pacirpencieHHe CToKa B TEUEHHE Bere-
TAUHOHHOIO NnepHojia. HIPH HCTIOVIB30BAHHH PEKH AaH CYILOoXOACTBa OcC-
HOBHON HHTECpec NpeAcCTABJSECT HABHTAIlHOHHLIN TIEPHON, a JJs 3Hep-
FeTHYeCKHX leaei — 3UHMHHH PeXHuM pexu.

Pacxoipl BOAK B peKke B pasnble NMepHOALl Tofa Pas3aHuYHbI, T. €.
BHYTPHTOAOBOE pacnpeiejeHHe croKa HepasHoMepHoe. Ilpuyem coor-
HOLIEHHEe MEeXKAY BeJHYHHAMH CTOKa 1O MepHojflaM B pPa3HbiX 30HAaX
HOCHT crelHnpHYCCKHI Xapakrtep. BuyTrpurofiosoe pacnpeie/eHne
CTOKa 3aBHCHT OT KJAHMMAaTHUECKHX YCJAOBHil (OT pacnpeaeseHHs ocai-
KOB, TeMmieparyp), rHAPOTEOJOrHYECKHX, MOUYBEHHBLIX YCJAOBHH, HAaJH-
yus 00J0T, 03€p H JEeCOB B TOH HJAH HHOH mpupomHoit 3oxe. Haxonae-
HHe 3ZHAYHTEJIBHLIX MACC CHCra, HHTEHCHBHOE CHerotasiHue BecHOM
NpH OTCYTCTBHH 3HAYHTEJILHONO MOJA3EMHOrO NMHTaHHA CcO31aioTt PEKH C
IPEeHMYUIECTBEHHBIM BECEHHHM CTOKOM. [IpH OGHALHHIX JHBHAX H NOXK-
JAAX M OTCYTCTBHH CHEra WJAH NpH HeGOABLUINX cHerosanacax pekH nme-
10T npenMyiiecTseHno aoxiacsoe nuranve, [lpn obGuanu osep, aecos
CHHKAETCH BeCeHHee, YBeJHYHBAaeTCs MOJ3eMHOe NHTAHHE, BHIPABIHH-
BACTCA BHYTPHIOLOBOE pacnpefie/ieHHe CToKa.

30. Pacuer BHYTPHrOaOBOro pacnpeaeseHuHs
CTOKA MPH HANHYHH NAHHBIX THAPOMETPHYECKHX
Haba0aeHNH

Pacuer KaJieH1apHOrO BHYTPHIOI0BOro pacrrpeleficCHHA CTOKa Be-
Jercss MerojoM KOMNOHOBKH. Merog 3710T NpUMEHHM NIPH  HAJAHYHH
NanuulX Habaonenuit ve mence vem 3a 10 ner B ToM ciayuae, eciu B
STOT NEPHOM BXOAAT MHOTOBOJHLIE, CPEAHEBOAHLIE H MAJOBOJHBIE rO-
aet. Ilpn Hananuuu Ke AanHbiX HaGAWOAeHHN He MeHee yeMm 3a 20 aer
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BHYTPHTOAOBOE pacipelie/ieHHe C¢roKka MoeT ObITb NPHHATO Ia4 Of-
peaeJeHHOro peajibHoOro roja.

Merton komnoHoBkM. Pacuer BLIIOJHACTCH B JIBA npueMa:

) onpeneasercs DoJiee TOUHO MeEXNKCE30HHOe paclpeleseHie CcTo-
Ka,

2) paccuHThHIBACTCH NpHOAMMEHHO BHYTPHCE30HHOE paclupenene-
HHe — M0 MecsAllaM HJIH JeKaaaM.

[Tpu pacuerax noj:KHO ObiTh CcoGJI0IEHO PAaBEHCTBO TIOJOBOTO
CTOKa M CYMMBl Ce30HHBIX BeIH4YHH. B pacuerax mescesoHHOro pac-
[IpeAeseHa CTOKa rofl npHuatTo o©OO0LYHO MEJHTH Ha ABa IEpPHOAA:
MHOTOBOAHBI H MAJOBOIAHLIH, npHYeM OJIHH H3 NepHOIOB NPHHHMAaeTcH
3a JHMHTHpYOWHH. OIHH U3 NEPHOLOB MOMKHO pasleJHTbhb Ha JBa
ce3zoHa. Beero B roay noaxuno 6uiTh He 6Gojee TpPex CE30HOB,

JIMMHTHPYIONIHM Ha3biBaeTcsl NMepHOid, B KOTOPOM CO3HdaioTes He-
OJIaronpHATHLIE YCJAOBHA s paborbl NPOEKTHPYEMOro BOMOXO3SAHCT-
peHHoro obbexkta. BHyTpH JumuTapylOolero nepuoja MoxKer ObiTh
BLIACJIEH JUMATHPVIOULHA ce30H. Tak, NpH OpPOIIEHHH H3 peK ¢ mnpeod-
JaJaloUiHM BECEHHHM CTOKOM JHUMHTHPYHOWHM OyJeT JIeTHHH NepHOJ,
4 1IPH HAJHYHH BJAAro3apsaiKoBbIX NMOJHBOB — H OCEHb, T. €. JHMHTH-
pylomwuM 6yaer JeTHe-oceHHHN ce30H.

B tTex ke ycaoBHSIX 1IPH JHEPreTHYECKOM HCNOJNb30BAHHH DPEKH
MHOFOBOAHBLIM TEpPHONOM SIBJASECTCS BECHa, a4 MaJOBOIHBIM — MEXKEHb.
JIHMHATHPYIOIUHH TEPHOJ — MeMeHb — BKJIIOYAeT JiBa Ce3oHa: JierT-
HEe-OCEHHHIL H 3uMHMIL. JImMuTHpYIOUIHNM, HauMenee OJaronNPHATHHIM
s padoTel FHAPOCTAHINY ABAAETCH 3HMHUH CE30H.

[Ipn mppHrauHONHOM HCIOJBL30BAHHH BHICOKOTOPHBIX PeK € JETHHM
NOJIOBOALEM B MaJOBOAHBIN JHMHTHPVIOUIHI NEpHOL BXOAHT OCEHb,
3uMa W BecHa. JIHMUTHDPYIOLIHM CE30HOM ABAAETCH BECeHHHIL.

[Ipn npononmurensHocTH HabawAeHHl MeHee 20 ser HeoOXOILHMO
NPEAIE BCEro CONOCTABHThL XapaKTepPHCTHKH CTOKA paccMaTpHBaeMOro
HYHKTA ¢ KOPOTKHM pPALOM HabJOAeHHH H PEKH-aHajora C AJHHHBIM
panoM HaGJI0AeHHI.

Ecnn pacnpeseleHusi CTOKa 110 Cce3oHaM (B JI0JfX OT TOL0BOTO)
Ha oOeux pexax OJH3KO COBNAMAIOT, TO JJA pacyeToB MOXKer OHITb
HCTOJB30BAH KOPOTKHIT paf. [Ipn 3HaunTe IbHOM PAacCXOMKIEHHH CpPeIHHX
aHavYeHHHd roJfoBoro CToKa, JHMHTHPYIOUIEro nepHoja H ce3oHa cJje-
JYer IPHBECTH KOPOTKHE PAALI K JJAHHHOMY pALY.

Pacuer BHYTPHIOAOBOTO pacnpefeienns ¢ToKAa HAYWHAWOT HE ¢ Ha-
YaJjia KalenaapHoro rofaa, a ¢ MIOTOBOAHOTO nepHoaa. Tak, eciu Hau-
OoJiee MHOTOBOJHOI #ABJAAETCH BeCcHa, HaYajJdo KOTOPOH IPHHHMAaETCH
B alpene, To pacHeTHLIH BOAOXO3AHCTBEHHLI I'OJi BKJAOYACT AlPEIb—-
Aexabpb OJHOTO rojla H SIHBapb — MapT CJAeAYIOUIero roja.

CpoKH cesoHa NPHHMMAIOTCA CJAMHBLIMH JNA BCex Jietr HabJIodeHHH
¢ OKpyraeHuem no uesoro mecsua. IlpumepHo cpoku ruapoJsoriue-
cKHX ceszonoB B pasubix pafionax CCCP 1anm B NpHIOXKEHHH K
CH 435-72.

CrTok 110 ce3oHaM MOJY4YalOT CYMMHPOBAHHEM MECAYHBIX Pacxo/loB
Kaxmnoro cesona. Tak, ecjn JeTHHAS MeKeHb BKJIIOYaeT MaH — ceH-
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TAGPL, TO, CYMMHpPYS PacXofisl KamAoro roja 3a 3TH Mecaus!, 10ay-
alOT PAN BEJHYHH CTOKA 34 370T ce30H. Takum o0pa3oM MOMKHO IO-
JAyuuTh CTOK 3a 1ol (X£Qur), 3a BCIo MeKeHb (ZQuu), 32 KaXAbIA ce-
30H MeXeHH M 3a BeceHHHMA nmepnol (EQum), rae EQy 03HAUACT CVM-
MY MECAYHBIX PACXOMOB.

Pacyernyio oDeclieyeHHOCTb CTOKA NPHHHMAIOT eAHHOH 18 Beex
Ce30HoB rojia.

Pacrionoxus ce3oHHbIe BeJHYHHBEI CTOKa 3a BCe rogbl Habawole-

Eﬁ}ul
HHH 2Qy B yOBIBAIOWIEM NOPALKE, BRIUHCAAIOT ZQy, Ry = S0, C,

|
Kajuoro cesona W Bcero roga. Ilo 3THM JaHHLIM MOXKHO [IOCTPOHTL
KpHBLIe O0OECrneueHHoOCTH CTOKa Mo cesodaM, nogobpas Cs ¢ yeaosueM
HAHJAYYLIETO COBNMaAeHHusl (PAKTHYECKHX H TEOPETHUYECKH BBIUHCJACHHLIX
TOYEK, B OCOOEHHOCTH B HHIKHEH 4acTH KpHBOi obGecnedenHocTn. [1pu-
BJAHKEHHO MOAKHO npHHATL Ce=2C.

Pacuernas oGecnedeHHOCTb rONOBOTO CTOKA H CTOKA JHMHTHPYIO-
IEero cesoHa npuHHMaercs oAHHAKOBOH. CTOK HEJHMHTHPYIOUEro ce-
30HA ONpeNesfloT [0 Pa3sSHOCTH JHMHTHPYIOULEro MepHoja M Ce30HA.
Tak, B HpPPHTAUHOHHLIX NMPOEKTAX JAHMHTHDPYIOIUM SIBASIeTCH JeTHe-
OCEHHfASI MeWeHbL pacuerHoll obecnewennoctn (80—85%). Ilpsu-
HHMasA TakoH Ke o0ecneveHHOCTh CTOKAa BCEro MeXEHHOro nepHojia
(BKJAIOYAA M 3UMHErNO Ce30Ha), BLIYHCAAIOT 3HMHHI CTOK 110 PA3HOCTH
CTOKa BCEro MeXeHHOro nepHofa H CTOKa JeTHe-OCeHHero ce3loHa.

Buyrpucesonnoe pacnpefeacHAe CTOKA PACCUMTHIBACTCH IJH Tpex
FPyN BOJAHOCTH: MHOTOBOAHARA ¢ obecieueHHOCTbIO, Menbimeir 33%,
cpennas ¢ obecmeuenwoctbio 33—66Y% u manosonuas ¢ obecneuel-
Hocthio, Goabwei 66%. [l Memxenunoro nepuofa onpemensior nomMe-
cAuHOe pacnpeicaeHHe CTOKAa, a JUis NepHolia MoJOBOAbA—INOAEKaaHOe.

Hns xaxaoro ce3oma pacuer Bminoansercs s TaGauuHoil dopye
B CJeLyIoUleM BHIE: N0 BePTHKAJH PA3SMELLaloT BeAHYHHB CE30HHOro
CTOKa B nopsjike yOuBaHusi H BHIYHCAAIOT HX obGecneueHHoctb. [lo
FOPH3OUTAMH BLIMHCBIBAIOT 3a KaKIulil roj noMecavyHele wjan (3a pe-
CeHHee I10JI0BOJbE) NOAeKANHLIE BEJHUYHHLI cTOoKa. Psa Beanunn cro-
Ka Mo BePTHKAJAH pa30HBalOT HAa TPH MEPEYHCAEHHbIE BhINIE TPYIIL
BOAHOCTH. KOJNHYECTBO u/I€HOB psjfla B KamIOi rpymme J0JKHO OHITH
TPHMEPHO OAHHAKOBLIM. [nf KamKIoi rpyinsl NPOH3BOAHTCH CYyMMu-
POBAHHE MECAYHBIX WJIH AeKaAHBLIX BEJHYHH CTOKA C OMHHAKOBBIM 110-
PALKOBBIM HOMEPOM, a TaKkKe CYMMBI MecAYHBIX pacXoloB 3a CE30H.
OTHOCHTe/LHOE paclpenesenHe CTOKAa MO MecAllaM HAaXO4AT myTeM
AeJIeHHA CYMMBI pacxo/loB 3a KaXKIAblH Mecsll Ha CYMMY pacxojoB 3a
ce30H. TakaM e TyTeM BLIYHCANIOT CPeQHee pacnpeiefeHne croka
10 MECANAaM [0 BCeM Trpyfmam BoJHOCTH. Buapasior, Kakue Kajaenaap-
Hble Mecsilibl #H CKOJLKO pa3 BCTPEYaJdHCh AAA KaXIOro MOpSIAKOBOro

HoMepa Mecsiia.
M3 BLIUHCAEHHBIX OTHOCHTEJNbHBIX BEJIHUHH 'MECAYHOTO CTOKa (B

MPOUEHTAX OT CE30HHOr0) 3a pacueTHYK npHHEMaercda HaubGonee ua-

CTO BCTPEYAONIAfcHd BeJHUHHA KaJeHAapHOrO Mecsila 3ajlaHHOTO
MOPAAKOBOTO HOMEpA.
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MecsAynple B JeKajHble pacxoinl 3a roj pacuetnoil obGecneuen-
HOCTH TIOAYYAaKT YMHOMEHHeM MpONeHTHOro BHYTPHCE30HHOTO pac-
ipele/ieHHd Ha BeJHYHHY cTOKa 3a ce3oH. IToayuenmnoe takum obGpa-
30M pacnpejesieHHe CTOKa B TNOAY He COAEpKHT B cebe HHAHBHAYa/b-
HEIX OCOGEHHOCTEeH, CBOHCTBEHHBIX OTIACJABHBIM peaNbHBIM TFOLaM.

Meton peanbHoro rojaa. Buyrpuronosoe pacnpeneieHse
IPHHHMAETCS s TAKOro peajbHOro rofa M3 uucaa HabJ0/eHHBIX,
V KOTOpOro obecrned4eHHOCTL IOJ0BOT0 CTOKA, JHMHTHPYIOULEro NepH-
ojla 1 cesoHa OJamM3Ka K pacuerHoil. Jlns stoil uean no jganusiM HabJ110-
nennit cocrapagerca TadJaHIAa, B KOTOPOH BLHITHCHBAKOTCA B yOLIBAIOLIEM
TOpAAKe BEJHUHHH TOJOBOTO CTOKA H CTOKA 33 JIHMHTHDPYIOIIHE
nepHof H Ce30H, BBIYHCASETCSH o0ecneueHHOCTb Ka)KJIOH BeJaHUH-
bl no dopmyae (62). [lo sroit Tabauue suibupaercd roi, oTBevalo-
11Hil OCHOBHOMY MOCTABJEHHOMY TPebOBAHHIO.

31. Pacuer BHYTPHroa0BOro pacnpeneieHus
CTOKa MPH OTCYTCTBHH H HEAOCTATKE JAaHHBbIX
HADI0NeHHH

ITpH OTCYTCTBHH H HeJOCTaTKe HaOJIOJAEHHI BHYTPHrOAOBOE pac-
npeieaeHue IPHHAMAIOT N0 aHaJOrHH ¢ H3YYEHHOH PEKOH HJAH MO TH-
NOBBIM cXeMaM, ecsiH Ha ofeHx pexax HMeloTcH OJIHOBPEeMEeHHble XOTd
OBl OLHOTOAHUYHBIE HAGMIOEHH,

Ilpn BuGope anmanora Hemb3s 3abGuiBaTh, 4TO B CBA3H ¢ MHOMOOO-
pasneM [OYBEHHLIX, IeOJIOTHYECKHX H PAaCTHTEJILHBIX YCJIOBHI Haxons-
uHecs B oNHOM (usuko-reorpadHueckoM paiioHe (H OTHOCAILNHECHA K
KJAACCYy € OJHHAKOBHIM PEHMHMOM IIHTAHHSA) PEKH MOTYT BCE JKe OTJIH-
4aThCsl N0 BHYTPHTOJOBOMY pacnpenenennio croka. I[losromy Ha He-
H3YYEHHBIX peKax cJelyeT OpraHH30BaTh/THIpOMETpPHUCCKHe Hablofe-
HHA, BHIMTOJHASMbIE ONHOBPEMEHHO H HA peKe-aHanore.

PacuerHnle napamerpH pacnpeaeaedHusi (HOpMbl CTOKa TOA0BOTO,
JHMHTHPYIOILErO [€pHOAA M Ce30Ha, HX Ko3(HUHEHTH BapHAIHH)
NPHHEMAIOT 110 peKe-aHnasory.

Ha puc. 55 mana cxemaTHueckas KapTa HM30JHHHII BeCeHHCrO CTO-
®a (I) 8 My ukoadpuumentos namenunsocry C, (2). B I'TH cocras-
JeHbl KAPTHI 5 JeTHell H 3UMHeH MexeHH.,

Kosduunent Bapuaunn BeCEHHEro IMOBEPXHOCTHOTO CTOKA /s

MaablX BoAoTOKOB (C.p) Moxer OHTh ompejeneH no Ko3(pQHIHEHTY

BapHalHi GOJBIINX BOMOTOKOB (HMEIONINX MOA3eMHBIH CcTOK) mo op-
MyJae

Crs=1,5C.,. (66)

32. Kpusbie obecneyeHHOCTH CYTOYHBIX PAcX0i0B

[Tpu npoexkTHpoBaHHK BOAOCHAOMKEHHSA, MEJIHOPATHBHBIX CHCTEM H
THAPOCTAHIHMHE YacTO HYXKHO 3HATh, oOecneydBaercs JH norpeGHOCTL
B BOJAC B OTAGAbHBIE MEpHOALI ([IpH MHHHMaJLHOM YpOBHE peKH BO
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Pnec. 55. Becennnit crok pex CCCP (/) m 3navenns

BPEMA BereranHu, BECHOHM H OCEHLIO IIPH BAAro3apsilKOBLIX H HPOMEIB-
HLIX rfoanBax). B stom cayuae crpoAr KpuBbie 0GECIEUEHHOCTH CV-
TOMHLIX PACXOIOB.

Ecan ects nanneie HaGaiolennii, KPUBYID 0GECTIEYSHHOCTH MOKHO
MOCTPOHTL B 000GIEHHOM BHAC WJAH B BHAC cpeaneit kpusoir. [las
nocrpoennss 0006IEHHON KPUBOH NMPHMEHAIOT OGLIYHBIL CHOCco6, T. e.
BCE CYTOYHBLIE pacXoAbl HMEWUIerocs puaa H3 n Jder HaGMoOLeHni
pacnonaraior B yOLIBAIOTCM [OPAIKE H BLITHCAHIOT ODECHCHEHHOCTH
KaXXaoro 3 HuXx.

[To srnm nanueM # crposar oBoGumennyio KpHBYIO o0ecnedueHHocTH
CYTOYHBIX pPacXonoB.

B «Marepuanax no pexumy pex CCCP» u crnpaBovYHHKAX 1o «Pe-
Cypcam nosepxuocrnnix Bog CCCP» onyOankonausl 3a Kamanil roi
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KosippuusenTop Hamenwnsoetn Cy (2).

OpAHHATEL KPHBLIX obecneyeHHOCTH — Hanboabmas, 30-IHeBuasn, HIM
8,3% obecneuennocth, 90-nuepunasn, nau 25%, 180-nuepnas, wan 50%,
270-nneBHasn, nan 75%, 3b55-nuemnasn, uan 97Y% obGecnevyeHHOCTH, H
HauMenbIiIan.

Ocpennentble sHayeHHs NEPeYHCACHHEIX XapakTePHBLIX pacXONOB
MPeIcTasanaoT coboil OpAHHATH KDPHBOH oOecrneueHHOCTH CYTOYHLIX
pacxoyos.

Kpnsas obGeciieucHHOCTH CPeHUX CYTOUHBIX PACXOMOB NPH OTCYT-
CTBHI HAOJIOMEHI MOXKeT OBITL NMOCTPOEHA METOILOM THIPOJOrHYeCKOM
anajoruu. as sToro cyrouHsic pacXoinl PasiiH4HON 0OECIeYeHHOCTH
PERH-dHAJOTa BHIPAMKAIOT B A0AAX (B) OT HOPMBI CTOKa 35TOil peKn.

Torta Qp=PpQ, rme Qp— cvroumsiil pacxom pacuerTHoft obecmeueH-
Hoct pY%.
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Bonpocst dan camonposepru

. Kak cocuntate olbem romoporo croka, cpepunfi rogosofi pacxos, Moayae
croka M xos3(pduiueHT croxa?
Hro takoe MoayanHuifi Kosphhuient?

3. OGbACHHTL ypasHeHHe BofHoro Oananca peynoro Gaccefisa 3a rog u B cpel-
HEM 332 MHOID JAeT.
4. KakoBw OCHOBHHe (aKTOPH CTOKA?

6, B uem Buipamactcs BANAHHE XO3ANCTBEHHON ACATEABHOCTH YeAOBEKA Ha CTOK?
6. Yto takoe Hopma cToka?

7. Kak cocrapnts Kapty nsoanuufi cToxa?
8. Kak BuYMCANTH HOPMY TFONOROIO CTOKA TPH HaAHYMH (DAKTIUCCKHX MallHBIX

MHorodernux HabmogeHHm, Cpealice KBaApaTHUECKOC OTKJAOHeHHe, KoxddHUHEHT W3-
MEIMHBOCTH ¥ OIWHOKY BHUHCACHNA C]]E.ILHEfI DEJAHYIIE ?

9. Kakumn meropamp onpefensior HOPMY CTOKA NPH HELOCTATOMHOCTH M OTCYT-
CTBUH fannuX Halmopenni? B yeMm cywnocTL 3THX MeTOmOB?

10. Hro xapakTepnsver Kos@puuueHT acHMMeTpin?

11. YUro Takoe obecnetmeHHOCTE H KAK 0114 BHIYHCAASTCH?

12. Kak paccuuTaTh M NOCTPOHTL IMNHPHUECKYIO KPHBYIO ofecnedeHHOCTHI CTOLa
npn HAAHTHH AaiHBIX MHOrOAeTHuUX HabmwoicHui?

13. Kak paccudTaTh TECOPETHYCCKYI0 KPHBYID ofecneMelHOCTH CTOKa?
14. Kak paccuntaTs BHYTPHrOMOBOE pacnpefedelne CTOKA MeTOAOM KOMOOHOBKH?

15. Kak paccunrtars BHYTPHIOL0BOE pacnpeacnenine CToka npH OTCYTCTBIN Ha-
710 nenui ?

16. s wero caymuT KpHBas oOCCNENCHHOCTH CYTOUHWX pAacXoloB H Kak ec
noCTpouTSL?

JlaGopatopHo-npakTHYECKHE 3aHATHS

¥npaxuenne 9. BoiuncinTe OCHOBHBIE XapaKTCPHCTHRKH CTOKa
p. Cesepckoro Hdouna y r. Uyryesa.
Tpebyerca: 1) BLIYHCAHTH CPEAHHC MHOrOJETHHE BEIHYHHLL: pac-

xﬂnﬁi M¥/c; cymMapHuilt 00BEM IoJ0BOrO croka W B M%: MOAYTh

cTtoka ¢ B J/(c-kM?); caoli cToKa y B MHIaARMeTpax; KosgdumneHr
CTOKa 1); 2) ompeaeidHTe MOAYJAbHHEe KOoa(dduIHeHTH CTOKa & caMoro
MHoropoanoro 1955 r. H camoro wmagaoBopnoro 1954 r.; 3) oueHuth
BEPOATHYIO OIHOKY BHIYHCIGHHSA HOPMBI CTOKA,

Hano: 1) cpeanne rofoeuie pacxoianl Boawl 3a 1944—1058 rr.
(taba. 20); 2) naowann Hacceitna F~=10 300 kv* 3) cpemusan muoro-
JETHASA CyMMa ocamKoB B Daccenne x=47D mu.

Pemenue. 1. [Ipu Hanuwuun pauusix nabmogenuit 3a aocrartou-
HO NMPOAOAKHTE/NbHBIH NEPHOI CPCAHHH MHOTOJACTHHII Pacxoa BOJH
H/IH HOpPMY CTOKa BblyncaseMm 110 gopmyie (44), B Hawem ynpaxne-

HHH CyMMa Ccpejiiux rofosulX pacxofos XQ=399, uuciao jger nadmaio-
AeHnit n=15,

Orciona Q= 33' — 26,6 m%c;
Cymmapusifi roosoit crox soast W peincasem no gopmyae (37):
W = 26,6365+ 86400 = 26,6-31,5- 105 — 838-10° m>.

Cpenunit MuoroneTHuii MoayJb CTOKa ¢ omnpeneaserca no dop-
Mmvae (38)

- 26,6-1000

0300 — 298 A/(c-km).
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Tabanuna 20

Buuncaenne HOPMB CTOKA §, CPCAHEr0 KBAAPATHHECKOTO OTKAOHCHHS O
M BCPOATHON OWHOKH HOPMBI cToKa E.qx
p. Cesepcknit loweu y r. Yyryena

Cpeannp T " £ -
lNoa ruﬁﬂhaﬂuil;::mn M H:{*: 3 :::‘:f v q—4q (g —aq)®
1944 16,9 1,64 —0,9%4 0,884
1945 23,8 2,31 —0,27 0,073
1946 39,5 3,83 +1,25 1,563
1947 34,4 3.34 +0.76 0.578
1948 5.9 2,06 —0,52 0,270
1949 20,4 1,98 —(),60) 0,360
1950 18,2 1,76 —0,82 0,672
1951 29.4 2,84 -+0,26 0,068
1952 32,2 3,12 +0,54 0,292
1953 40,7 3,94 1,36 1,850
1954 13,4 1,30 —1,28 1,638
1955 46,1 4,47 -+1,89 3,012
1956 20,8 2,02 —0, 56 0,314
1957 21,6 2,00 —0.49 0,240
1958 20,7 2. 00 —0,58 0,336
Cymma 399 38,70 -1-6,06 12,71

—6.06
0,00

Cpeannii MHOTOJETHHI c10it cTOKa — 1o hopmyae (40)

L 838. 108
Y =—70300. 1000 — o1 MM.

[IpaBunbHOCTL BLIYHC/IEHHS MOAYJAS CTOKA NPOBEPSIOM 10 dopmy-
Je (41)

g=0,0317-81=2,58 a/(c-Kkm?).

Cpennnit Muoronerunit kos(ppUUHENT CTOKA 7 BHYHCISEM M0 ¢op-
MmyJae (45)

51
475

T

=y

2. Monyabusie Ko3hduunents croka 1955 u 1954 rr. BHuURCAsEM
no opmye (46):

13,4
26,6

46,1 —1,73: By =

e

= 0,90.

3. Cpennee KsaapaTHueCKOe OTK/JOHEHHE ¢ PACCYHTAHO 110 hopmyne
(05). Hast aroro B Ta6a. 20 BuIUNCAEHH OTKJIOHEHHS MOAVJIeH CTOoKa

KaAwI10ro roja oOT iX cpejHern ﬂpl!(i]METH'—[E{‘KﬂT‘ﬂ 3naucHug, T. €. §—4q.
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Konrposaem npapHabHOCTH BLIMHCJICHHI CJHYKHT ajarebpanueckas cyM-
Ma OTKJIOHEHHH, pasHas Hyaio. B TaGa. 20 pamel KBaapartnl OTK/OHe-

Hiit (g—g)% CyMMa KBajpaToB OTKJIOHEHHH cocrasiser X(g—q)?=
=12,71. Cpeanee KBajipaTHuyeckoe OTKJIOHCHHE

12,71 .. ’
ﬂ:.‘/*ﬁ:—_—f: + 0,95 a/(c-kM*).

CoraacHo ¢epmyae (50), sepoatnas owmnbka cpenueil BeJHUHHLI

0.674-0,95 :
Esyw = : = — =+ 0,16 a/{(c-km°
0% a V15 L A/ )s
a B NpolEHTax OT HOPMBLI CTOKA

Esox, = + %*Iﬂj: + 6,2%.

BepoaTtHoe sHauenue wHopmsl ctoka — ot (2,58 -1-0,16) no (2,58 —
—0,16) nau 2,74 — 2,42 an/(c-wm?).

Ynpaxuenune 10. Onpenesnth 10 Kapre H30JAHIHH HOPMY TO/0BOTO
cToKa p. Buueran y r. ChKTHBKapa.

Hdano: xoopaunatsl meHrpa ©Gaccedina ¢ =61°97" c. .,
) = 5320’ 8. .

Pemenne Ha kapry (cMm. puc. 49) HaknanuiBaeM KOOPAHHATHI
uenrpa Gacceiina, llentp naxoauTcst MeXjy H30JHHHAMH CO 3Haye-

HuAMH y, pasibiMH 200 1 250 mm. Hckomylo BeanuHHy onpensaeseMm
HHTEPNOJSIIHER MeXay HUMH.

Paccrosnue or nenrpa Gacceiida xo HzoanHud 200 mm B 1,3 pasza
Goabie, gem a0 Haoauuun 250 MM, OTciona HOpMa CTOKa

V=200 p 1,3=228 n

HJIH NIPH pacueTe oT H30JHHHHM 250 MM

— 250 — 200

y = 250 — Tm-l_u: 228 mM.

Cpeannit MHOrOJeTEHH MOAYJbL CTOKA
¢ =0,0317 - 228 =7,23 a/(c + km?).

Ynpaxuenue 11. Onpeneants nopMy croxa p. JlecHsl 10 ycTha 1O
KapTe CpeaHero MHOroJIeTHero rofloBoro CToKa.

Jano: kapra H30JHHHI HOpMB rogosoro croxka p. Jlecuw
(puc. 56).

Pemenne. Iopmy ronosoro croka OGaccefiHa, nepeceKkaeMmoro
HECKOJALKHMH H30JHHHAMH, onpeneasaem no ¢opmyae (65). Has storo
HAHOCHM Ha KapTy BojlopasienbHylo JiHHHI0. Bea naomans sonocbopa
pazbupaercst Ha orheabusle sonn I, II, III u 1. ., orpaEngYenHue Bo-
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nopasfenbHoil THHHEH H OAHOH HAH ABYMA H3OJAHHHAMH CTOKA. Pac-
qeTsl Bhinoausiem B taba. 21, Hopma croxa

275 488

E: 64 640 :4,25 -QJ!{{:'HM"}}.

Tatauma 21

BriucacHue HOpMB! cToka p. JlecHs

i Cp .
N 3o HWTE:::&TM -::Té:am.;ims;:t?:w;: ﬁmmai:ls ouidf Tep )
Al KM} allc-xm?)
I 6,5—6,0 6,25 4 480 28 000
11 6.0—H,0 5,80 10 880 59 840
111 5,0—4.0 4,50 19 200 86 400
IV 4,0—3,0 3,50 24 320 85120
v 3,0—2,6 2,80 5 760 16 128
Cymma 64 G40 275 488

[Ipn paccmorpenun rtaba. 21 obparnTe BHHMaHHe, 4TO BEpPXHAHA
N30AHHAA B meppoil sone mpuuAra 6,5 a/(c-xm?). Boiopaspen siech
He noeturaer nzoauunn 7,0. 3naucHHe ¢ ONMpPeneseHO HHTEPOJALHEi
mexay 6 u 7 a/(c - km?)., AHAJOrHYHO ONPENEIeHo g=2,6 a/(c - KM?)
Ha 10re NATOH 30HLI.

Puc. 56. Fogorofi crox s Gaccefine p. Jecusl
I — ponopazaen, 2 — wionMeiud Moayas croxa ooaf{c-xm).
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Ynpaxuenue 12. OnpegesuTb MeTOAOM AHAJOIHH HOPMY CTOKa
p. 3omoronomkyd y r. 3ojoroHomH. B KauecTBe aHajora NpHHATH
p. Cyay y r. JIy6um.

Jl ano: MmoayiHu ctoka p. 3osotoHomkH y r. 3ojsoroHomy H p. Cy-
asl y r. Jly6un 3a 6 ger napasneabHux naGaiogennii (taba. 22).
Hopma croka p. Cyasl, onpenejeHHas no AanibiM MHOTOJIETHHX Ha-

6monennii, g = 2,1 af(c - km?). '

Ta6auna 22
Monayan croka g (a/(c - km?)) pex 3oaoronoukn n Cyam
Pega — nynsr 199 r. 1950 r, | 1950 . | 1952 r. | 1953 r. | 1954 T.
3onorosomka —r. 3oxoronoma . . .| 1,38 | 0,99 ) 2,28 | 2,08 | 3,30 0,65
CyXa—r JIyonk . . . o v + /s = s 1,10}1,18|2,09]1,65| 2,58 | 0,78

Pewenne. Crpoum rpadHK CBA3H MEXKNLYy 3HAYEHHAMH CTOKa
obeux pek (puc. 57, Ta6a. 22). IlpoBoaum JHHHIO CBASH TaK, 4TOOHI
OHa 3aHHMala cpejHee MNoJoeHHe Mexay Toukamu., [lonyuennas

npsiMad H ecrtb rpauK CBA3H

) CTOKa MaloHnayuycHHoi p. 3ono-
g A/ic-KM)
20 — = roHomlkH H p. Cy/bl—peKkH-aHa-
| | | ‘ Jiora.
25 —T—T | OT1n0KHB HOpPMY CTOKa pe-
| G=210a/(cxw) L KH-aHaJora Ha BepPTHKaJbHOH
20— —F+—1>1—711 oca qs=2,1 a/(c-KM?), Ba ach

abCcuucc HaxXoAHM HOpPMY CTOKE

' p. 3osoroHowky §=2,53af(c)
. X KM?).

I Ynpaxunenane 13. Paccunrath
&l | 06ecneyeHHOCTD MOAY/IeH CTOKa

Wil *| p. Oku y r. Kaayru sa 1920—

i

T

]
|
F o B

g -=:’f‘..§..? AfCam -

—wr ——mr

| I
SH—4—+—1—T1 1

| | |

I

1 | l

s 1940 rr. IlocTpouTs sMnHpHYe-
0 05 10 15 20 25g¢uickw’) CKYI0O H TEOPETHYECKYI0 KpHBbIE
p.30A0MOHOUIKT obecrneueHHOCTH.
Puc. 57. Caass romosoro croka pex 3o- H auo: ronossie MOJyJIH CTO-
aotorowkn y r. 3omotomomn u Cymm Ka (rpagm 1 u 2 Taba. 23).
y r. JlyGuu. Pemenne. PacueTnl Bol-

noJqHsiem corjaciHo n, 26; Ha-

610/1eHHBle BeJHUHHL pacnojaraeM B Tabaune B yObBaloOWeM nopsjake
(rpadu 3—5).

Cpenuuii mHoroJeTHHii Moayab 3a 21 rox naGawofeHHit cocraBiger

E:I—g?i} =3,15 af(c-km®).

Jatem no ¢opmyne (46) BryuHcaseM AN KaxKA0ro rofla MOAY/b-
Hule Kospduunentn k& (rpacda 6). IlpasHabHOCTE pacueroB npoBe-
pAeM 10 CyMMe MOAVAbLHEIX Kosdduumuenron. OHa paBna 4yHCAy uJje-
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TaGbanma 23

Buuncaenne xospduuuenra sapuaunm um obecneueHHOCTH
cToka p. Okn y r. Kaayrn (F = 54 900 km?)

-

g

I r o =
R ”Lc:;::um. Moayan N - T;Eﬂfﬁllﬁﬁ:ﬁ Mll:lﬂulnﬂb- alo
YR CKOM SToxs 3 nm| Toa nopuike § koadpn- - | |+
nopRAKE aj(c- xu?) allc-xu?) unent k A T gl

|

o o =k

1 2 3 4 5 6 7 8 9
1920 4,7 1] 1933 8,1 1,57 0,57 |0,325| 3,3
1921 2.5 21 1931 7.4 1,44 0,44 10,194 7.9
1922 3,4 3| 1928 7.0 1,36 0,36 [0,130] 12,6
1923 4,7 41 1926 6,6 1,28 0,28 10,078] 17,3
1924 5,2 5| 1927 6,6 1,28 0,28 |0,078] 21,9
1925 4,3 6| 1932 6,3 1,22 0,22 10,078| 26,6
1926 6,6 7| 1929 6,7 1,11 0,11 {0,012] 31,3
1927 6,6 8| 1937 5,5 1,07 0,07 |0,005] 36,0
1928 7,0 9| 1924 5,2 1,01 n,01 |0,000] 40,7
1929 5,7 10| 1936 L3 | 0,99 —0,01 10,000 | 45,3
1930 3,2 |11] 1934 5.0 0.97 | —0.03 |0,001| 50,0
1931 7.4 12| 1920 4,7 0,91 | —0,09 |0,008| 54,7
1932 6,3 13] 1923 4,7 0,91 | —0,09 [0,008] 59,3
1933 8,1 141 1940 4.6 0,89 —0,11 |0,012] 64,0
1934 50 |[15] 1925 4,3 0,84 | —0,16 0,026 68,7
1935 4,0 16| 1938 4.2 (),82 —0,18 |0,032] 73,5
1936 5.1 171 1935 4,0 0,78 —0,22 10,048 78,1
1937 o5 18| 1939 4.0 0,78 | —0,22 |0,048| 82,7
1938 4.2 19| 1922 3,4 0,66 —0,34 |0,116| 87,5
1939 4.0 201 1930 3,2 0,62 —0,38 {0,144 ] 92,0
1940 4.6 211 1921 2.9 0,49 —0.,51 10,260] 96,7
Cyyua 108, 1 - 108 21,0 -+2.84 {1,603 —

Cpeanee 5,18 — — 5,15 —9 34
0

HOB rHApOJiOTHYeCKoro psjaa, 1. e. 2. Ilocae sToro noacuutTsiBacM
obecinedeHHOCTH MoayJeit croka no ¢gopmyae (62a).

B rpade 9 namm pesyantarhl 9THX pacueros. Hanpumep, aus nep-
BOro uwjena psina, a uMmenuo anas 1933 r., m=1; npu obmei npofoaHKH-
TeALHOCTH HabJuogenuin n = 21, oGecneyeHHOCTb

1—0,3
21 +0,4

100 = 3.3%.

[lo nansem rpad 5 wan 6 1 9 cTPOMM ISMIOMPHYECKYIO KPHBYIO
obecrneyeHHOCTH (pHC. 98) na KJaerdaTke BeposATHOCTEN ¢ YMepeHHOH
acHMMeTpHuHOCcTbo. I1o0 ropHzoHTanLHON OCH OTKJaldbLIBaeM 3Haue-
HHA P B NPONEHTaX, a [0 BEPTHKAJALHON — CpEeAnHe rofloBLIe 3HAUYeHHs
CTOKa, npuBeaenusie B rpade 5.

das mocTtpoenHs TeoperHueckoH KpHBOH obGecnedyeHHOCTH Heolxo-
AHMO CHavYasaa BhIYHCIHTL HapaMeTphbl HpHBUﬁ paclipeic/ICHHA. CPE/l-

HIOI0 MHOTOJIETHIO BeJAHYHHY ¢ (B ynpaxHenHu ¢ = 5,15 a/(c - kmM?) ],
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ko3P dpruuent papuanuu C, n kospduunent acnmmerpun C,. Cyas no
kapre u3oaunuit (cMm. puc. 50), €y < 0,50, nosromy pacuer 3TOil Be-
JHuHHL Beinoausem no d¢opmyae (56). B rpadax 7—8 npunenens
awavenns (kR—1) u (k—1)2 Ilposepkoit npaBHabBHOCTH apudMeTHYe-
CKHX noacueron cayxur X (k—1), Koropasa Bceraa paBHa HYJ0 (M.
cymmy rpadpu 7).[loacrasun Bdopmyay (56) smavenusn Z(k—1)* =
= 1,603 u n = 21, suyucanem KodhhHUHCHT HIMEHUHBOCTH

PEE: e vyt BTN
C,=YV —=7=0.2.
OTnocurenpHas cpeanas KpajapaTuueckasi omnbKa cpenHero apudg-
METHYECKOro BuYHCJAeHa no dopmyae (59a)
0,28
E *——.—:_—H-lﬂﬂzﬁ,ﬂ“ .
"= /o

i ]

. Nepuod nofmopenus
gaficxn?) 100 2010 5 2 5 10 20 100 1000 Nrem
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S A | o 2]
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> g :
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ObecneveHHocms

Puc. 58. Kpusan obecneweHHoCTH CpeIHHX TOAOBHIX MOLYJeh
croka p. Oxn y r. Kaayrn.
d — TOUKH Eﬂnllpu'ictﬁﬂﬂ le!lﬂﬂ; ?—TEE]]ETII'-IEEHH BhRIMTHCASHIWRE TOTK,

Owmwndxa Menubie 10%, caenosarennno, AanHsix Had 0AeHHil 10-
cTaTouno AJas nocaeayiounx pacueron. Tak kak crok p. Ok He umeer
HYJeBLIX 3Hauenui, To KosppHuuent acummerpun C, npHEHHMaeM
paBHbIM ABVM Ko3(pduunentram papuaunn: C,=2-028 =056 (cm.
erp. 102). Pacuern MonyibHbIX Kosdupuuuentop Bemoaunsem no Gop-
MyJae (63) B raba. 24,

Otxaouenus opaunart Kpusoit obecneyennocTn @ orcpeauero sna-
yenng @ (npuuumaemoro sa exnuuny) npu Co=10 n C, =056
onpeaeasem o npuaoxenuwo 1. B npuiaokenun O6anmaiwmue g 0,56
sHauenus C, cocrasadior 0,50 n 0,70. TTosromy HcKOMBLIC BeTHYHHLE
@ onpexensieM HOTEpIOAALHKETN,

Tax xak B npuaoxennu 3vauenus @ nanwt aaa Cp, = 1,0, To npn
Cy = 0,28 orkaonenun cocrasasior @ = 0,28. Hanpumep, aasmoivasa
croka 0,1%-noit o6ecmeyennocts npu Cy = 0,560 @ = 3,81, anpn C;s =
= 0,70 @ = 4,10. Cnenosareavno, npu C, = 0,56 @ = 3,90. ITosromy
dC, = 3,90-028=109. k=DC,+1=10941,0=209.
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ronoseix moayaed croxa p. Oku y r. Kaayra

Tabanua 24
BriusciacHHe OpAMHAT TeopeTHuecKoii kpuBoi obecneacHHOCTH

g =>5,15 af(c-km?), C, =0,28, Cs— 0,56, F= 54900 gyt
QOeCneYeHnueTh p %
PacueTrse e
0,1 1 3 5 10 20 30
B 3,9 | 2,731 2,10 [ 1,78 | 1,32 | 0,80 | 0,45
O, 1,09 | 0,76 | 0,59 | 0,50 | 0,37 | 0,22 | 0.13
Ry = DCy 1 2,09 | 1,76 | 1,59 | 1,80 | 1,37 | 1,22 | 1,13
g aj(c-km2) 10,76 | 9,06 | 8,19 | 7,73 | 7,06 | 6,28 | 5.82
Odecnewennocrn g %
PacueTHHE BEAUTHHN
50 70 &0 95 9 99
@ —0,002 | —0,582 | —1,208 | —1,466 | —1,634 | —1,912
L —0,03 | —0,16 —,34 | —0, 4l —0,46 | —0,54
Rpw =0Cy+ 1 0,97 0,84 0,64 0,59 0,54 0,46
g aj(c-ku?) 5,00 4.33 3,30 3,04 2.78 2 37

3Han MmopyapHble Kosdduuments £ u CPeoHHH MHOIOJIETHHH MO-
AY.1b CTOKa ¢, BHIYACAAEM MOAYJH CTOKA (py JI060# o0eCHeueHiocTH.

Ilpu ¢ =5,156 u wmonyavHoM Kospduuuenre kg, = 2,09 ToJIyyaeM
Goas = 2,09 - 5,156 =108 a/(c. - km?).

MonyabHbie KOI(DHIHEHTH £ MOMXHO MOAVUHTL TAKKE HO IMPHJIO-
KEHHIO 2 Hamiero yyeOHnuka, Tak, npu ¢ = 5,15 a/e, Cr=0,28 n npu
C:=2Cy, u oGecneuennocty p=0,1% & =210. Otciona Go,1% =
= 2,10 X 5,15 X 10,8 a/(c - km?).

[Moayuennple 3HauYeHHsI G, HAHOCHM Ha pue. 58. Ha nem Buamo,
UTO TOUKH SMIHPHYECKON H TEOPETHYECKOil KPHBOH Y/OBJIETBODHTEb-
HO COBNAAAIOT.

Ynpamuenne 14. Ilocrpours KPHBYIO obecrneueHHoCTH Cpeannx ro-
AOBHIX PacxonoB Qep.ron p. Kambmmunoit (Gacceiin p. Cepepcxkoro don-
da) HpH OTCYTCTBHH HaOJIIO1eHHiL.

Hauo: wiomans 6acceitna p. Kampimuoi F = 520 xu?
HaTH uenTpa Oacceiina ¢ =49°40' c. w., A = 39°45’ B, 1.

YUaumumest pekoMeHiyercs pacuersl BHIIOANHTD CAMOCTOATENbHO.
Hanovwnnm, uro nopmy croxa u C, caeayer ONpeieNAaTb Mo COOTRET-
CTBYIOUHM Kapram.

Ynpamuenne 15. Paccunrars BHYTPHIOLOBOC pacnpeieneHie cToka
p. Beaoit vy r. Crepanramaka pas rona 90% -noit obecneyeHHOCTH 1O
CTOKY (MpeAno/araercst HCNOJAb30BAHHE CTOKA B SHEPTETHUECKHX Iie-
JfX). PacueTHuM siBjasiercs 3MMHMIL Ce30H.

JdaHo: cpeanne mecsuHble PacXoan RO Qw 3a nepuon 1919—
1940 rr. (Taba. 25).

H KOOpPJH-
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TaGauuna 25

Cpeanne mecaunsie pacxoas soam (Q. m¥/c)
p- Beaas y r. Crepantamaka 3a 1919—1940 rr.
F=21000 km?, L = 648 xm

N PR = O WRO NV SOOI D 0D i

lon | 11 11 Wi viw VII VIIt IX X X1 All
1919 | 6,7| 6,3| 7,2 |650| 248 85| 25,0 17,0 15,7] 18,0] 13,4| 17,
1920 1 10,5 [ 8,0 | 9,1 [656] 201 33| 13,3| 10,2 9,9 97| 6.4 4,
1921 | 4,4 4,8 5,6 |547| 201 41| 11,3] 12,5] 10,1] 10.1] 25.6 14,
19221 99| 6,2 7,1 |755]| 542170 68,5| 40,7| 71,5]|122,0]146,0 152,
1923 | 82,1 | 24,0 | 37,1 | 396 980] 128 | 56,5| 45,7| 41.0] 41 6] 4,71 17,
1924 1 13,7 | 14,8 | 12,8 |295] 162| 50| 41,2| 37,0| 32.6| 32)) 3l,8| 22,
1925 | 18,9 1 19,0 | 22,2 | 544 | 632 95| 44,5| 33,4 30.5|101,0]127.0 46,
1926 | 31,1 | 23,3 | 19,6 [ 244 [1254] 215 | 284,0(203,0 [299,0]| 212,0]179.0| 85,
1927 | 70,2 | 50,3 | 45,7 |GO6| 457| 93| 64,2| 48,7| 52,3| 72,8]327.0| 66,
1928 | 35,4 | 38,8 | 34,6 |334| 657]179| 90,0|106,0| 79,8|115,0/114.0 70,
1929 | 39,3 | 38,0 | 32,6 (538 815|101 | 50,6/ 35,6] 40,7| 49,9 40,01 15
1930 | 13,2 | 10,9 | 13,5 |523| 317] 65| 42,3| 28,0| 28,6/ 31,9 28.4| 13,
1931 1 14,3 | 18,2 | 14,9 |310| 137| 37| 17,8] 19,5] 33,4 91,1|112,0] 22.
1932 | 18,0 | 16,3 | 17,8 [795| 238] 45| 43,3| 28,7| 24,5 27,5] 41,3 121,
1933 | 17,9 | 14,1 | 13,1 [331| 374| 66| 30,1| 26,2] 21,0] 21.0] 18.1 21,
1934 | 16,7 | 14,9 | 15,2 | 163 | 590/ 120| 93,7| 38,4| 28,2| 28.8| 20.8 13,
1935 | 22,9 | 18,6 [ 12,9 | 13| 177| 94{216,0| 47,1| 31,2| 37,4| 23,4 19,
1936 | 9,11 93| 9,5 [325( 200{ 62| 28,7 18,6 17,1] 25,1] 30,4| 13,
1937 1 13,1 | 10,5 | 14,0 | 251 | 317/ 122| 61,2] 30,1] 21,3| 20,9 17.9] 9.
1938 | 9,4 10,9 | 11,2 | 403 2| 68] 42,4 33,21 21,4] 25,1 25,6] 12,
1939 | 7,91 8,1 7,5 |445] 223] 67| 29,8| 23,2| 22.3| 27.1] 91.7 Y,
140 | 8,0 | 7,0 18,7 [620( 207| 96| 42,8| 22.3| 17,5] 17.4]| 19.1] 14,

TpeGyercs 1) paccunrtath pacnpefiesieHHe CTOKAa 1O MecsuaM 3a
SHMHWH ce30H; 2) onpeaeantb CPeaHuii rofonoit pacxos poan Q..

Pemenue. Ynpakucine BLIOJHASM METOLOM KOMIOHOBKH B CO-
oTBeTCTBHH ¢ § 30.

Tak xax p. Beaasn ornocures x rpynme pek ¢ npeobaamaontum
CHErOBLIM IIHT4HHEM, TO IO A€JHM Ha ABa TepHOLa: MHOTOBOAHLIM
(BECeHHH) W MAJOROANBIH (MeXKenb), BKIOUAOmMHI B ceGs JBa ce-
30Ha — JIeTHe-OCeHHHH H 3HUMHHIL. JIMMATHPYIOUWHM Ce30HOM fABJASETCH
3UMIAT Meienb. CPOKH OTIeaBHBIX CE30HOB: BECHa — alpedb — HIOlb,
JeTO—O0CeHb — HIOJb—HOA0Pb, 3HMA — JeKabpb—MapTr.

- B Taba. 26 aqst oTAAbLHBIX JET NOACYUHTAHB CYMMBI CPELHHX MC-
CAYHBIX PAcXojioB Bojb £Qy 3a oraeabnbie ce3oHbl M 3a rojn. Pacuer
BHYTPHIOAOBOIO pacnpeieJeHusi ¢Toka HaynHaeM ¢ MHOOBOLHOMO
nepuoja, T. . ¢ BeCHL, W KOHYAaeM 3uMHel MexeHblo. [Tostomy B Bo-
AoxosaficTBeHnoM  1919-20 r. crok Becusl paBen 650--248-L85—
=983 m¥/c. Takum ke 06pasoM NMOACIHTAN CTOK JETHE-OCEHHEro Ce30-
na —89 wm%/c, aumuero —45 m3/c, ronoBoft cTok cocrasaser 983 -
+89--45=1117 m%c. CTOK BCEr0 MaJOBOAHOrO NEPHOAA (MCACHH)
pasen 134 m?/c.

Pacnosaras BblYHCAEHILE CYMMBI CPEANHX MECAUHBIX PACXO/IO0B
BOAB XQy 3a sHMHHIl cesom H 3a rog B VOmBaomeM nopsike
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Tabanma 26

Cymmul cpeuux MecsuHbix pacxonos soast (20, m3/c)
34 TOJ H OTACAbHBIE CCIOHBI

JeTn — :
Nufn | Boaovosmhereenmanrox | eV, [ W | ocem [P | rex
(VII=XI)

1 1919-20 083 134 89 45 1117
2 1920-21 590 69 49 20 959
3 1921-22 879 108 70 38 987
4 1922-23 1467 744 449 295 2911
5 1923-24 1504 288 230 58 1 792
6 1924-25 507 256 174 82 763
T 1925-26 1271 456 336 124) | 727
8 192627 1713 1428 1177 251 al41
9 1927-28 1156 740 565 175 | 896
10 1928-29 1170 686 H05 181 1856
1 1929-30 1454 269 216 53 1723
12 1930-31 905 220 159 61 1125
13 1931-32 454 349 274 75 833
14 1932-33 1078 231 165 66 1 305
15 1933 -34 77l 185 116 69 956
16 1934-35 873 278 210 68 1151
17 193536 284 403 355 45 GR7
I8 1936-37 587 171 1210) 51 758
19 1937-38 690 192 151 41 882
) 1938-39 823 154 148 46 1007
21 193940 735 167 124 43 902
Cymmal 20224 7558 5682 1876 27782

(Taba. 27), BhuHCASEeM cpelinHe 3HaycHHA SQy H KOa(pHUHEHTH H3-
meHunBocTH C,. B pesyabrate BHIYHCICHHIT TOJYYEHO:
IJ19 3UMBI

— 1876 J
EQH. i o RN -~ e 8913 MEJ"E:

- 13,784

{:"1:! g = Et"_l e U,BS‘;
OJ151 roaa
= 7 782 : -
2 Q. r:.?_;'*:‘-_ = 1323 m¥c,

1
Cor="Y/ 5r=%==0,46.

lpuuaman npubamkenso kosdpduuuenr acummerpun C, = 2C,.

N0 HaHJGHHBIM 3HaueHHAM XQu H Kos(uuwenram papuamnn Co
ONPEAGNsIEM paCueTHLIC 3Ha4yeHusn croka 2Qy 3a ron M 3a 3uMy (JH-
MHTHPYIOIHH Ce30H). 3HAYeHHsl MOAYJbHBIX KO3((HIHEHTOB pacuyer-
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TaGanma 27

Buiuncaenne cpeiuux 3vaueHuii (HOPMBI) CYMM CpPEHMX MECHYHBIX PACXONOB BOJMI

(£Qu mi/c) n xkospdrumucnros papuaumn C, BAR roja W 3IUMHEIO CE30Ha
p. Beaoit y r. Crepanramaka 3a 1919—1940 rr.

Ja roa Suma (X1-111)
M njn
I'oa Q.| ® k=1 | (k=1)*| Toa Q.| & k=1 | (k—1)*
1| 192627 | 3141| 2,38 | 1,381,904] 192223 [ 205 | 3,30 2,301 5,290
2 | 1922-23 | 2211| 1.67 | 0.67/0,449| 1926-27 | 251 | 2,81 | 1,81| 3,276
3 | 1927-28 | 1896] 1,43 | 0,43]0,185| 1928-29 | 181 | 2,03 | 1,03 1,061
4 | 192829 1856| 1,40 | 0.40{0,160]| 1927-28 | 175 | 1,96 | 0,96| 0,922
5 | 102324 | 1792| 1.35| 0,35/0,122| 1925-26 | 120 | 1,34 | 0,34/ 0,116
6 | 192526 | 1727| 1230 | 0.30{0,090] 1924-25 | 82 | 0,93 |—0,07| 0,005
7 | 1920-30 | 1723| 1.30 | 0.30{0,000| 1931-32 | 75| 0,84 |—0,16| 0,026
8 | 1932-33 | 1300( 098 |—0.02{0,000]| 193334 | 69 | 0,77 |—0.23] 0,053
9 1193435 | 1151] 0,87 |[—0,13]0,017| 1934-35 | 68 | 0,76 [—0,24] 0,058
10 | 1930-31 | 1125] 0,85 [—0,15{0,022| 1932-33 | 66 | 0,74 [—0,26] 0,068
11 | 1919-20 | 1117] 0’84 |—0’16/0.026| 193031 | 61 | 0,69 |—0.31| 0,096
12 | 1938-39 | 1007| 0.80 |—0.20|0.040| 192324 | 58 | 0,65 [—0.35| 0,122
13 | 1921-22 | 987| 0.75 |—0,25{0,062 | 1920-30 | 53 | 0,59 |—0,41] 0,168
14 | 192021 | 959| 072 |—0.28]0,078| 193637 | 51 | 0,57 |-0,43] 0,185
15 | 1933-34 | 956 0,72 |—0.280,078| 1935-36 | 48 | 0,54 |—0,46] 0,212
16 | 1939-40 | 902 0,68 |—0.32/0,102| 1919-20 | 45 | 0,50 |—0,50 0,250
17 | 1937-38 | 882| 0,66 |—0,34{0,116| 1939-40 | 43 | 0,48 |—0,52{ 0,270
18 | 1931-32 | 833| 0,63 |—0,37/0,137| 193738 | 41 | 0,46 |—0,54 0,292
19 | 1924-25 | 763| 0,58 |—0,42|0,176| 1921-22 | 38 | 0,42 |—0,58 0,336
20 | 1936-37 | 758 0.57 |—0.43]0,185| 1938-30 | 36 | 0,40 |—0,60| 0,360
21 | 1935-36 |686,9] 0,52 |—0.48]0,230| 1920-21 | 20 | 0,22 |—0,78| 0,608
Cymma [27782| 21 | 13,834,269 1876 | 21 |+6,44{13,784
—3,83 —6,44
: 0, 00 0, 00f
Cpeldnee
0. ==~ 1303 Y0, = 89,3

Hoit 909% -uoii oGecneyeHHOCTH, BEIUHCAAEMLX 1o (hopmyae (62), onpe-
nesaseM no nNpHAoKeHno 2 yuedbHHKa.

Botuncnenus nawr aas ropa 909%-noi o6ecnevennoctn npu €, =
= 0,46; Roox: = 0,474, a ZQu.r wx=0,474 - 1323 = 627 m’ic; nas 3nM-
nero cesona (mpu Cp = 0,83) keps= 0,196, a TQ .1 90%==0,196 - 89,3==
= 17,5 m3/c.

PeayabTaTnl pacucToB MEXCE30HHOrO pacnpefenenHs croka 3allH-
cLiBaeMm B Taba. 286.

TaGanma 28

Memcesonnoe pacnpegeaesne CTOKa A8 roja
907, -poit obecneyucHHOCTH

C Hopuma cToxa Crox Ofecneien-| Crox o &
Mepuon o Lﬁu wije LQ, MY | mocTe p % IuT TOA0BOTD 1
1
Nox 0,46 1323 627 90 100
3uma 0,82 89,3 17,5 a0 2.8
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Tabaunmna 29

Pacnpepenenne cpesHnx MeCAuHbIX pPacxofos Boasl (y B M3/c
3a 3HMHMR ceson (nekabps — mapt) p. Beaoit y r. Crepamtamaka 3a nepuon
Habmopenuin 1919—1940 rr.

; P% Foa | "@ya| 9 | Meosn| @y |Mecsn| Dy | Mecan| @y | Mecun
Muorosoausie roaw
I 3,3 | 192223 | 295 |152,0] X1 | 82,1 I | 37,1 I | 24,0 I
2 7,91 1926-27 | 251 | 85,0| X1l | 70,2 1 ]150.3 Il | 45,7 HI
3 | 12,61 1928-29 | 181 | 70,9| X1l | 39.3 1 | 38,0 | 32,61 1
4 | 17,3 | 192728 | 175 | 66,4| XI1I | 38,8 I | 35,4 I | 34,6 | Il
o 121,91 1925-26 | 120 | 46,0 XIT | 31,1 1 238 11 19,6 | I
6 | 26,6 | 1924-25 82| 22,21 XII (22,21 UL | 19.0 I 18,9 |
T 1,3 | 1931-32 75| 22,71 XI1I | 18,0 I 1 17,8 | M 16,3 1
Cymma 1179 [ 465 302 221 192
Pacnpepeaenne, W 100.] 39.5 25,5 18,8 16,2
Cpeanue no BOAHOCTH Foabl
8 | 36,0 | 1933-34 69 | 21,8 | XII | 16,7 I 15,2 11 | 14,9 I
9 | 40,7 | 1934-35 68 | 22,9 I | 18,6 i 13,3 | XI .| 12,9 | I
10 | 45,3 | 1932-33 06| 23,0 X 179 | 14,1 Il 13, 1 111
11| 50,0 | 1930-31 Gl | 18,2 1T | 4,9 11 | 14,3 E 13,5 XIT
2 | 54,7 | 1923-24 a8 | 17,2 | XII | 14,8 1 13,7 [ | 12,8 11
3 | 59,3 | 1929-30 o3 | 15,0 | X1 | 13,5 | IIL | 13,2 [ | 10,9 I
64,0 | 1936-37 ol | 14,0 1T | 13,1 L1131 Xl 18,5 1
Cymma 426 1130 10 97 89
Pacnpeneaenne, % 100 | 30,6 25,8 22.8 20,8
Manosonnuie roau
15 | 68,7 | 1935-36 48 | 19,9 | XII 9,5 11 9,3 11 9,1 |
16 | 73,5 | 1919-20 45 | 17,4 | XHII | 10,5 I 9,1 111 8,0 1
17 | 78,1 | 1939-40 43 | 18,7 | 111 9.5 | XII 8,0 I 7,0 [
18 | 82,7 | 1937-38 4] | 11,2 1t 1 10,9 I 9.8 | XII 9,4 |
19 | 87,5 | 192]-22 38 | 14,6 | XII 9,9 I T I 6,2 1
20 2,0 1 1938-39 36 1 12,6 | XII 8,1 11 7.9 I ¢ R |
21 | 96,7 | 1920-21 20| 5,61 M 1,9 1 XII 4,8 I 4,4 |
CymMa 271 100 63 56 52
Pacnpeaeacuue, % 100 | 36,9 23,4 20,7 19,0
Beero 1876 1695  |[XII/15[475 X112 {374 X113 332 X1/
11 110 1/6 4
[TpuasTH: I/1 /5 I/7 /8
Pacnpeenenne 11/4 /4 15
B % W Mecslbl 100 | 37,1 | XII | 25,3 I 19,9 I 17,7 | 1L
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Jlis BHYTpHCE30HHOTO pacnpejesenus croka coctapiasiem taba. 29,
B KOTOPOH BEJHYHHLI CE30HHOro croka 2@y pasMewiaeM 1o BepTHKaIH
B VOBIBAIOMEM NOPAAKE H BHIYHCJAAEM HX 00ecneyeHHOCTb.

Jas kaxaoro roaa no ropu3onTadH BhinHcanw u3 taba. 25 cpen-
HHE MeCsuyHble pacXoibl BoAb @y B VOLIBAlOLIEM MOpsilke H COOTBET-
CTBYIOUIHE UM KaJenjapibie Mecalbl. Psjibl Ce30HNBIX BEJHYHH CTOKA
pasOuTel 110 BEPTHKAJAH Ha TPH rpajaudHd BOAHOCTH: MHOrOBOJIHYIO
(p=<33%), cpeanioio (p=33+66%) u maaosoanyio (p=>66%).

Jast kasiod rpajalHd BOAHOCTH Ce30HAa CYMMHpYeM cpelHHe
MeCAYHbIE pacxoibt BOAB (y € OJAHHAKOBLIM NOPANKOBHIM HOMEPOM
BHYTPH ce30Ha, NOJCYHTHIBAEM CYMMBI MECSYHLIX pacxonos XQy 3a
CE30H ¥ OTHOCHTEJbLHOE pacipejiejienie CToKa 1o Mecsiuam B npouen-
Tax OT cToka 3a ceson. Hanpumep, nns nepsoil rpajaluH BOJAHOCTH

5
CTOK MEPBOrO MeCslla 3HMbl COCTABIALT 175 - 100 = 39,5% croka 3a

10T ce3oH. C1o0K Toro gﬂﬁ NEpPBOro Mecsila 3WMbl MO BCeM Tpynnam
95 .
BOJHOCTH COCTABJASACT e=p * 100 = 37,1% croka 3a 3umy,

OTHOCHTEILHYIO BEJHYHHY MECAYHOro croka (B npoueHTax or ce-
S0HHOr0) OTHOCHM K TOMY KaJieHjapHOMY Mecsly, KOTOpHIH BCTpe-
qaerca mauGojee wacTto A JlaHHOTO NOPSAJIKOBOro HOMEpa Mecdla.
Hanpumep, oTHOcHTEAbHAs BeJHYHMHA CTOKA NEPBOrO MECHAla 3HMBI,
pasnaa 37,1% croka 3a ceson, orneceHa K Jexka0plo, TaKk Kak 3TOT
Mmecs, Berpeuaercs naunbGosee uacto (15 pas w3 21) (em. taba. 29).

YMHOMNKAa DPHHATOE NPOLEHTHOE pacrnpejeseHde CTOKa Mo Mecs-
1aM BHYTPH CE30HA Ha BeJHYHHBI cTOKAa XQy, NnojiyuaeMm cpeanHe me-
CAYHBIe pacXoAsi Q aasa roga pacuerHon 90%-noii obecneyeHHOCTH.
Hanpumep, cpeannit MecayHuil pacxoj aexabpa

37,1

= 5 e id )
qun-ﬂ—mﬁ'lha—-ﬁﬁ M~/ C.

IlpocymMupoBaB cpejine MecauHble pacxoanl BoAwl @y 3a roa u
pasjenun sty cymmy EQy Ha 12, noJyydm cpejlHHH rOJOBOH pacxol

627
12

¥ Q
== =

12 —

—= 52.2 M¥c.

Buyrpucesonnoe pacnpeneseHie Ccroka 3a 3HMY IpPHBEACHO B
Tabua. 30,

TaGnuna 30
Buytpucesonnoe pacnpeieienne cTOKa 33 IuMY
3a anmy
X1 | Il 111 .
) % 1qu,a
Crox B % ot cesomsoro. . . . . . . .|37,11253119,9/17,7| 100
CpeaneMecaunue pacxoiwl, M3c . ., . 6,5| 4,4 3,5| 3,1 — | 17,5
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TEMA 8. XAPAKTEPHBIE PACXOb! BOJ1 bl

33. MakcHmanbHbie PacXoAbl TajdblX W HOMKjIe-
BbIX BOJ,

B romosBom pexkume pekn HaG/JI0HalOTCs JIBA XapaKTEPHHIX pac-
XO[a: HAHBLICIIHH, HJIH MAaKCHMa/JbHBEIH, H HAHHH3IMWNA, HJAH MHHH-
MaJbHbH. B nepHox NpoxoxKaeHHs MaKCHMaJbHBIX PACXOI0B YPOBEHL
B peKax NOBbILIAETCA, 3aTalJIHBaeTca MoliMa, YTO OKAasblBaeT MoJjo-
AHTEJbHOE BJAHAHHE Ha MPOAYKTHBHOCTb JYrOoB H Ha phuIGOBOLCTBO.
3avacryio, O/IHaKO, NaBOJKH HaHOCAT H OGOJBIIOA MaTepHa bHbI
yilep6 HapojAHOMY X03fHCTBY: NMpPH KaTacTpoHUeCKHX NaBoOIKaX 34-
TAINIHBAIOTCA HACeNeHHble NYHKTHI, HHOTa WMEIOT MeCcTO aBapHH H
laxe paspyullesnsi nJOTHH, MOCTOB H JPYTHX THAPOTEXHHUYECKHX COO-
pyxenHid. Pacuer MakCHMa/IbHLIX PacXO/0B ABASETCA ONAHHM H3 HaH-
0oJieeé OTBETCTBCHHBIX 3/IEMEHTOB BOAOX03AIICTBEHHOrO NPOeKTHpO-
BaHHA. 3apblllieHHe MaKCHMaJbHOTO pACXOAa CHHXKAET 3KOHOMHUe-
CKYI0O 3(EKTHBHOCTb, 4 3aHHXKEHHE €r0 MOXKET NMpPHBECTH K aBapHsM,
K nepebosM B paGore cOOpYXKeHHil M Jaxe K HX paspyvileHHio. _

MaxcuMmaibHBle pacxojsl Ha pekax Esponeiickoit TeppHTOpHH
CCCP uame Bcero opMHPYIOTCH B IIEPHOJ BECEHHEro MoJoBoAbs. Ha
MaJILIX JK€ BOJ0COOpax HaHGOJbLIHE PacXOAbl BO BPEMs JIHBHEN MO-
FYT 3HAYUTENLHO NPEBLIIATE MAKCHMYMBI TaJbIX BOJL.

Ha HexkoTopubix KpynHBIX pekax, Takux, kak AMmyp H Hyuaii, Mak-
CHMaJIbHBIe pacxoAbl (QOPMHPYIOTCA NOCAE NPONOJKHTEABHBIX HOMK-
aeit. Muorpa oGpasylotes cMellaHHble NABOIKH B pesyJbTaTte OJHO-
BPEMEHHOr0 TasHHA CHera M BHINAJACHHS WHTEHCHBHBIX JHUBHeI.

34. ObGecneueHHOCTh MAKCHMAJLHBIX PACXOJIOB

[lonsaTne <oGecneyeHHOCTb», HJIH «BEPOSTHOCTH NPEBLILECHMHS,
MAaKCHMAa/IbHBIX PACXOZ0OB AHAJOTHUHO H3JOMXEHHOH BHIIe obecreuen-
HocTH ctoka. Tak, npu 1%-Hofi BepoATHOCTH nNpeBHILENHS MaKCH-
MaJdbHblH pacxoj paBedH HJAH GOJbLIE PACYCTHON BEJHYHHBI | pas B
100 ner, a npu 0,1% — 1 paz s 1000 aer.

[Ipumensini B THADOJOrHYECKHX PpacyeTax MeToAs MaTeMaTHye-
CKOH CTATHCTHKH, HEOOXOLHMO IIyGOKO NOHSITH CMBLICA 3THX METOLOB.
Ecan pacxon man crox 1%-mnoit BeposiTHOCTH npeBHImenHst Gbi | paz
B 100 ser, To 3T0 eme He 3HAYHT, YTO OH He MOBTOPHTCA B TOM e
CTOJIETHH BTOpPOH pas. Tax, Ha p. Jdynae B 1897 u 1899 rr. npoman
ABa Karacrpotpuueckux nasonka 1|%-noit ofecnewennoctd. B Teue-
HHE 7K€ OueHb JJIHHHOIO TNEepHolla OKaKercs, YTO MaKCHMaJbHHI pac-
xox 1%-Hoit oGecneyeHHOCTH TOBTOPAETCH B CPEJIHEM TOABKO | paa
B 100 ner, a 3a 500 ser —5 pas u 1. 1L

B Tta6a. 31 npusenennl HaG/aI0jieHHBIE MAaKCHMAJLHBIE pacxoianl
Hexotopbix pek CCCP u BeposiTHOCTh HX TpeBHIILIEHHS.

Pacuernsiit MmakcumaabHbiii pacxoa. BriGop BeposTHOCTH npesnimie-
s MaKCHMAaJAL5HOro pacxoia 0GOCHOBLIBAGTCS IKOHOMHYECKHMH pac-
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Tabarua 31

BepoAaTHOCTh NPEBHIICHAR MAKCHMAJbBHBIX PACXOA0B
Ha wexkotopwx pexax CCCP

Pexa — nymer Fox sissigered Gl it
T R e 1931 23 000 0,4—1,0
Boara—Teriomu , . . . . . . . . 1926 67 800 0,3
low —l'eopruy-llex . . . . . . . . | 888 11 180 (0,6
O6s — HoBocuGupek . . . . . . . . 1937 15090 0,25—0,30

yeTaMu M cooOpaxKeHussMH Oe3zaBapwHiiHOoll paGoTel NPOEKTHPYEMBIX
coopyxeuni, C yMcHbienHem oOecneyeHNOCTH BO3pacTaer BeJIHUHHA

MAKCHMAJBHOIY pacxofa W pasMephl COOpyMKeHH#d, a COOTBETCTBEHHO
H CTOHMOCTbL €rc. YBeJHueHHe e pacuernoii oGecneyeHHOCTH MaKCH-

MaJdbHOro pacxojla NPpHBOAHT K CHHMKCHHIO CTOHMOCTH COOpPYEHHA, HO
3aTO NOBLIIAETCH DREPOATHOCTE €ro HOBPECHJEHH, EETECTEEIIHD, HeM

GoJiblIe HAPOAHOXO3SANHCTBEHHOE 3HAYCHHE COOPYIKEHHH, TeM MeHbluei

JoiaxHa ObiTh pacueTHas obecnedyeHHOCTb MaKCHMaJbLHOroO pacxona.

Pacyernas BepoOATHOCTh MNPEBLILCHHA MaKCHMAJLHBEIX Pacxo/loB
3aBHCHT OT KJlacca KanmuTajlbHOCTH coopy:KeHuil, Kaacc kanurtans-
HOCTH JJIfl THAPOTEXHHUECKHX pevnblX COOPYMKEeHHH H 1A cOoopviKe-
HHIl MENHOPATHBHLIX CHCTEM onpeaeaserca no tada. 32,

Tabaunma 32
PacnpefeaeHHe cOOPYMEeHHA N0 KJACCAM KanHTaabHOCTH

KAsce KanuTaAmiocTn Coopymennil

OdsekT FHUAPOTEXIMIMECKDTD CTPOHTEALCTEA W NOKAZATEAN

i ipﬂﬂllﬂlﬂﬁ!ﬁﬁ“ﬂﬂﬂrﬂ JHAYMEIINN
e OCHUBHMHE BTOPOCTE ITHHILLL

I'uaposaexrpoctanin Mowroctuo > 1 000 000 kBr I I
I'H.u!mnemp{:crammu Moot 301 000 -
0000 kBr . . . . 1l 1l
naposaesTpocTadumu MOWHOCTHIO 5] 000 —
300 000 KB1 {0 v
iunpuuenpucmmmﬁ MolHocThI0 50000 kBr
MeHee . . . : Sy LA TR v v
Coopywenne, Dﬁc.‘lj‘H{HHﬂH}TILEE METHOPHPYEMY 10
opocHTeaAbNYI0 naomais 400 Tee. ra u Goaee , . I I
Coopywenne, 06CAYKHBAKLICE MEIHOPHPYEMYIO
nAoWaAL nrpnmeuun ot 50 ao 400 Teic. ra MM
ocyviwenus 50 Tmc, ra u Goxee ., . . . . . . . 111 Y
Coopymenne, 0O6GCAVAHBANIIEE MEAHOPHPYEMYH)
MAONAAL OPOMICHHA HAW  OCYIICHHA  Menee
IR g P L U gt g ST e, UK A% v

[Toctosinnbie COOpPY#EHHA JEJfATCA Ha OCHOBHBIE H BTOPOCTENEH-
Hule. K OCHOBHLIM COOpPYMEHHSIM OTHOCATCA TaKHe, MpekpalleHue pa-
60TH KOTOpPLIX Bjeyer 3a co0oil OCTAHOBKY HJIH 3HAUHTENLHOE YMeHb-
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IEHHE MOMIHOCTH THAPOIIEKTPOCTAHIIHH, MpEKpallleHHe HJH COKpa-
IlEHHE CYMOXOACTBA, JjlecocmiaBa H T. 1. K OCHOBHLIM coOpyIKeHHAM
MEJHOPATHBHBLIX CHCTEM OTHOCATCH Te, NpexkpaiueHde paboThl KOTO-
PLIX B CJydae pPeMOHTa MJIH aBapHH BHI3LIBAET 3HAYHTEJbHOE M [JH-
Te/IbHOE YMEHLIICHHE MOMauH BOJALL B OPOCHTEJIBHYIO CHCTEMY, MOI-
TOMJIEHHE OCYIUAaeMOH M 3aTONJeHHe 00BaJOBAHHOH TEPPHTOPHH.

BTopocTenenHbIMH 11a3bIBAIOT COOPYKEHHs H KOHCTPYKUMH, npeKpa-
meHne padoThl KOTOPHIX HE BLISBIBAET [OCJACACTBHI, VKa3aHHBIX s
OCHOBHBIX COOPYIKEHHI.

K NOCTOAHHBIM OTHOCATCS THAPOTEXHHICCKHE COOPYKEHHA, HCMO/Mb-
3yeMble HpH MOCTOAHHOH 3KcnayaTauMd oO0LEeKTa, K BpPeMeHHbLIM —
COOPYIKEHHS, HCMNONb3YEMBIE TOJLKO B MNEpPHOJ CTPOMTENLCTBA HJW
pemonTa oOObeKTa (NEPeMBIYKH, CTPOHTEJNbHLIE BOJOBOjL, BOJO-
cOpocut H T. 4.).

Bpemennbie rujiporexinueckue COOpPYIKEHHS OTHocsaT K 1V Kaacey
KAMHTAJABIOCTH, €C/JAH aBapHfA 3TOro COOPYKEHHs MOMKEeT BLI3BATH
MOCJENCTBHSA KaTacTpo(HYecKoro xapakrepa AJsl CTPOHTEALHOH TJIo-
majaiku. B ocrambHbiX caydasx onm orHocaTest K V Kaaccy KanHTalb-
HOCTH.

Pacuernasi exeroiHasi BEpoSITHOCTL NPCBBINIEHHS MaKCHMAJBHLIX
PACXON0B 51 COOPYIKCHHE Pa3ibiX KAacCOB KanHTAaJbHOCTH TpHBee-
Ha B Taba. 33.

Ilpn mpoexkTHpobanHH BpeMeH- TaGanna 33
HbIX 3eMJASAHEX H I{EMEHH{JHaﬁpGC- PacueTnHas BePOATHOCTE NPERLIICHAR
HBIX THAPOTEXHHYECKHX COOpYyHe- - MaKCHMAJbHBIX PACXOA0B B NPOUEHTAX
HHH V KJdacca pacyemHyio BeposT-
HOCTh NpEeBBLIIIEHHA NPHHHMAIOT
paBHoii 10%, anst mpounx KOHCT-
pyKuuit — 5%

Coopyzkelnsi Ha MajablX BOJO-
TOKAX pacCYHTHIBAOT Ha IPONYCK 0,01 0,1 0,5 1
MaKCHMaJIbHEIX pacxofoB c obec-
Ne4eHHOCThIO, YCTanoBJAeHHOH pas-
JHUYHBIMH BefloMcTBaMi. B wactHoCTH, BOAOCHYCKH H BOAOCOpPOCHBIE
KaHaJbl NPYAOB H BOJAOXPAHWIHLL PACCUHTHIBAIOT B INPOEKTHBIX HHCTH-
Tyrax MuHHCTEpCTBa MEJHOpPAUHH H BOJHOrO XO3JHCTBA HA MaKCH-
MaJbHB pacxox 5—10% u npoeepsilor Ha pacxol BepOATHOCTLIO
npesbiiesus 1 —3%.

pacuerax NPHHHMAIOTCS MTHOBEHHLIC MaKCHMAaJbHEIE PacXob
NpU NPOAOIKHTENbHOCTH HX crosinus = 1 cyrok. Ilpn Ooabmei xKe
NPOACIKHTE/IbHOCTH CTOSIHHA TPHHAMAIOTCS CPeJHHC CYTOYHBIE 3Haue-
HHSL.
[Tpn pacyerax BO3MOKHBI CJeLYIOUIHE JBa Clydas:
1) umelorcst jpavHuie HabJaojendd, 2) pannblx HaOJMIOACHHH HET.

liracen KanuTAILHOCTH COORYHeHHi

I I I 1V

123



35. Pacuer makcMMalbHbIX PACXOJOB BOABI TMPH
HAJUYHA JaHHBIX HaGalopenni

Ecan pas paceMarpuBaeMoro ¢Tsopa HMeioTes nabaoaennbie Mak-
CHMaJbHLIE PACXO/LI 38 NOCTATOMHO NPOAOJKHTEAbHBLIH PANl JeT, TO
pacuer CBOJAHTCH K MOCTPOEHHIO SMNHPHYECKOH H TEOPeTHUECKOH KpH-
BEIX o0ccneueHHOCTH aHaJorHYyHO HajoxenHomy B § 28. Ilpu stom
HPOAOIKHTEABHOCTh p#Ala HeNpephiBHbIX HAOJIONEHHH [MOJMKHA CO-
CTaBJIATh: B TYHIPE H JeCcHOH 30He He MeHee 2D Jer, B JIEcocTen-
Hon 30, B crenuoi soHe W B ropuslx paiionax 40, a B cyxoctennoil u |
NOJYNYCTHIHHON 30Hax He menee b0 Jger. |

Panpl MeHblueii NpoaoKATENLHOCTH OKA3LIBAIOTCH JOCTATOYNLIMH,

ecnH 3HaueHHA (max, Comax B Csmax, PACCUHTAHHLIE 32 TE Ke TOMLI
& ANA PEKH-aHAJIOra, OTJAHYAIOTCS |
ke e OT TEX JKe BeAHYHH 1N paga
) | / GoJabiicit  TIPOMOMIKHUTENBHOCTH

He Ooabuwie yem Ha 10—159,.

P Iasg  nocrpoenusi  KpHBOI
4 St / — obecledeHHOCTH napaMeTp
gy Qmax, Comax # Csmax pacCcuH- _
LA | TLIBAIOTCH COTMTACHO H3J0KEHHO- |
il _ﬁ%{. ekl uy B 960 9T,

| ITpu nocTpoeHnu TeoperHye- |

| cKoli  KpHBoH o0ecrneueHHOCTH |
CHErOBEIX MAaKCHMVMOB Ko3(hu-

T AT unedtT acumMmerpun Cypux NpH- |

HEMAlT  paBibiM  2C,myx —
|© 2D8Cs maxs NN HOMHOEBHX MaK-
- = | CHMYMOB paBHHHHLIX PeK W Top-
- < Bimax HLIX PEK ¢ MYCCOHHBIM KJAHMa-
Puc. 59. Omnbka Ep makcuMaJbHOro pac- oM Cs max=3Cy max +4C max; |

YeTHOrO pacxofia oGecnewensocersio 0,019, ~ AJAH  OCTAJLHBIX TOPHLIX peK -
npH  pasiux  sHaveHuax  kosdpmumenta  Csmax = 4Comax. npu 3Haum- =

papuaiuu Cy . T&1LHOM HECOOTBETCTBHH  MeX-

AY TeOPeTHYECKOH KPHBOH M JlaH- |

HBIMH HaDJAIOACHHIT MOXKHO IPHHATH HHOE COOTHOMICHHE MeXAV Csmax

H Cymay. OOecriedeHHOCTb HAGJIONCHHBIX €KEerofHbLX MaKCHMAAbHbIX
pacxojoB BOJBI paccyHTHIBaeTcd no gopmyae (62).

FapanTwiinas nonpaBka K MakcHMaabHOMY pacxomy. Tlepmon rum-
POMETPHIECKHX HAO/IOJIEHHI HE OXBATLIBAET BCEro MHOrooGpasHs me-
TEOPOJIOTHYECKHX  VCJOBHH, GAaronpHATCTBYIONIHX  (OPMHPOBAHHIO
0COOEHHO BEICOKHX MaBOIKOB, MOSTOMY MaKCHMaJbHEL PacXojl, paccyH-
TBIBACMBIN TIO KPHBCH 0GECHedCHHOCTH MOMKET MOJAYYHTLCS 3AHHMKCH-
HeiM. T103TOMY K pacyeTHOMY pacxofy ¢ BepOSITHOCTLIO NPEeBBIICHHUST |
0,01% npubasasior rapaHTHHHYIO TONPaBKY

ak
A '_.:—F
Q o Qmax, (67)

rae AQ — BeauuHHa monpaBKH, NPHGABASEMON K PACXOLY BOAB pac-
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4eTIoN ofecrieyeHHoCTH, B M%/¢; n— uncao aer Habal0JeHHH Hal Mak-
CHMaJAbHLIMH pacxoflaMi; a—xoapduunenr, papupii 0,7 ans xo-
pOINO H3Y4YeHHHX peK H 1,0 — ana caabo H3yyeHHHIX pek; Ep— omHb-
Ka MaKCHMaJbHONO pacxola, onpejieiasemas mo pHc. 989.

PacuerHsliii pacxon

Qp S Qmu: e j"Q [GE)

Beauyuna rapadTHiinofl nonpasku gpjfercd KpHTepHEM J0OCTATOY-
HOH HJH HELO0CTATOUHOH JIIHTENRHOCTH HMEIoNerocd pAna nabnrojieH-
HBIX B@JMHYHH (Qmax, @ HMeHHO, eCaH AQ =< 0,2 Qmnax, NPOAOTKHTEb-
HOCThH HaOMIOAEHH JOCTATOYHA W YAJHHCHHE paja He tpedyercs.

36. Pacuer MakcHMaJlbHOTO pacxofa Taabix BOJ
NPH HEAOCTATOYHOCTH MM OTCYTCTBHH THAPOMET-
pHYecCKHX HAOJAWIeHHIT

Pacuer mMakcuMalbHOTO pacxoja GasHpyercs Ha CACLYIOUWIHX C€O-
obpameHnax, noJoxeHHslx B ocHoBy dopmyant M. JI. Cokonaos-
CKOTO.

HonycruM, MakcuMaabHas HHTEHCHBHOCTE CHEroTasHHA COCTABJSET
a (My/y). M3 sToro ¢nos oGpasoBaBuieiicst BoJAH B PYCJAO PEKH cTeKaer
JAuulL 4acre . CnemoBareabHO, MakKCHMAaJbHad HHTEHCHBHOCTL CTOKA
COCTABJAAET an MM/u. YMHOXKHB BeNHYHHY CJOS CTOKAa HA IJIOLIAMlb
pogocbopa F (xkm?), moayuaem mnociae TIpPHBeNEHHS BCeX BeJHYHH
K MeTpam

Qps =~ a0 £+ 1000-1000 = anF-10° u’ (69)
Wan B 1 ceKyHAy
Qo = ﬂrf’%':mm = 0,28anF w’/c, (70)

rae (Jys — MakCHMaJbHbIl pacxol obGecneuedsocrbio pY.

Beanunna an npeacrasasier coloil MaKCHMAJAbHBI MTHOBEHIIBI
CTOK HJH MAKCHMaJAbHYIO BOAOOTAAUY COOTBETCTBYIONLeNl obecreueH-
Hocrn B MM/u, 3amenur an = A, noayuaem

Q;J--j-l' = U,EB APRF, {Tl)

rae Apy — MakcHMazabnas BoloOTAaua oGecneyennocToio p% » Mm/u.

C yBeJTHYEHHEM ILIONIAAH MEHACTCH] HHTEHCHBHOCTh CHerOTASIHHA Ha
OTIEJbHEIX yuacTKax OaccelHa, BO3pacTaeT HeoJHOBPEMCHHOCThL nobe-
TdHUA BOABI K pacyetrHoMy crBOpy ¢o Bceil mJjomlaau BopocGopa.
BenencrsiHe 3TOro © yseaueHHeM Tomann OaccefiHa TIPOHCXOJMT
VMEeHbHIEHHE (HJIH PERYKLUHS) MAKCHMANhHOTO CTOKA ¢ eAHHHUBI TIJIO-
nand. Makcumaablblii pacxojl 1PONOPIHOHAJICH HA Beell NMJIOMIANH BO-
Jdocbopa F, xax 310 nokasano B dopmyae (71), a
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— 0,284, F
Qﬂﬁz [F,_I_Il;;n . (?2}

3navenna A aas pasHLIX peK YCTAHOBJEHL N0 JaHHBIM (aKkT-
yeckHX HaGumioxennii. [lokazarenn crenenin n HaspiBaeTcs napaMeTpoM
PEAYKIIHH MaKCHMaJbHBIX PACXOJ0B.

B pacuerax npunnMalor, 410 roIbl MAKCHMAJALHLIX PACXOMIOB COBNA-
14l0T ¢ roflaMi MAKCHMAJLHOTO CTOKA, NO3TOMY MaKCHMAJLHYIO BOJIO-
ornauy Ayy caeayer paccMATPHBATE B 3ABHCHMOCTH OT CJ1051 BeceH-
Hero CTOKAa. ¥CTaHOBJGHO, UTO WHTEHCHBHOCTL BoxooTAauH Ay NpAMO
NPONOpIHOHANBHA CIOI0 CTOKA ffpy HIAN

Apy, = RYps:. (73)

Hopma croka TaJbiX BOJL OTnpefeasiercd No KapTe H30AuHHI (cM.
pHC. 53), a MoAyJbHBEEe KOMPPUUHEHTH B pacueTHON o0ecneycHHOCTH
[0 NPHAOKEHHI0 2 ¢ yueToM Ko3((duIHeHTa BAPHALHH.

3amenus 0,28k 6ykBoii £y n yunrnipasg Hepasencino Cy €104 CTOKA
H MaKCHMAaJbHOrO pacxoja COOTBETCTBYIOULHM Kos(ppuunentam u,
¢dopmyaa (72) npuobperaer caeayIONLHIl BHA:

Q = ‘E"u;'"phFI"
pXN = {F"I' 1‘}.': L

(74)

rae fo-— KO3(PPUUHEHT APYAKHOCTH NOJOBOLABA.

[Ipn Hannunm GOJOT, MPOTOYHLIX O3€p H Jecop B OacceilHe Mak-
CHMaJbHbIH pacxon cHumacrcda. Ilostomy B dopmyay (74) BBoaatca
JAONOJHHUTEAbHBIE IMIHPHYECKHE KO3 HUHEHTH: O, — Aas yuyera CHH-
KeHHsl MaKCHMaJbHOrO pacxofa BOALI B 3dBHCHMOCTH OT 3aperyJiHpo-
BAHHOCTH 03epaMu M 6; — B 3aBHCHMOCTH OT 3aJIeCEHHOCTH H 3aboJjo-
YEHHOCTH Oacceiina. PopMyaa MaKCHMAJLHOrO pacxofa TajblX BOJ
OKOHUATENbHO NPHHUMART CJAEAVIOUIHH BHI:

kVoudp . . 3
Qﬂﬁ:‘}'ﬁmF"—" {F_"t_i]-ju G0, (70)

B sroit popMyae gpx = Qpx/F, rae gpy — MakcHMaabHBIl MOIVIbL
CTOKa, HJIH MaKCHMaJbHBIH pacxom ¢ 1 xM2.

SHauenus Ro u n nanul B Taba. 34. B Tabanue npuHATH cAeayiouine
KaTeropuu peasveda:

KaTeropus — OacceilHsl PeK pacnojoiKeHnsl B Npefeaax XoJMH-
CTHIX ¥ miaaroobpasHuix BosBhimenHocred (Cpenmnepycckas, Crpyro-
Kpacuenckas, Cynomckas, Cpeanecubupckoe TIOCKOrophe # Ap.).

Il xaTeropusi — XOJMHCTLIE BO3BHILEHHOCTH YEPEAVIOTCS ¢ TIOHHIKE-
HHAMH MEXAY HHMH.

III xareropns — naockue nuamennocrn (Mogaoro-IllekcHunckas,
Memepckasi, Bemopycckoe Ilomecwe, Tlpuamenposckas, Bacioranbe
H [Ip.), a TaKKe peKd, HMEIOUlHe IWHPOKHe 3a60J04CHHbBIE TIONMBL.

ateropugd peabeda mMoxKer ObITH yCTaHOBJeHa mo Gopmye

126




Tabanna 34
Mapamerpot rn, g M |1 A48 PABHHHHBIX PCK

ks Aam xaTeropuil peaned

Hpupoanaa dona | paskom ) i
KA : 1 1 1

JOoHE TVHAPH H JNecHas:

Esponeiickan uacth, Boctounan Cubups| 0, 17 0,010 [],Dﬂ.::l 0,006
3anamsaa CubHpb . . . . . . « . . 0,25 — 0,013 0,010
JlecocTenHas ¥ CTenian 3oMbl:
Eeponefickas uacte (6ex CepepHoro .
I{:]anﬁaaa} o g S { b .p‘ Lo 0,25 0,030 0,07 0,012 V.
Cesepunift Kapias . . . . . . . . : 0,25 0,030 0,025 0,015
3anaxias Cubupb . . . . . . . - 1 0,030 0,020 0,015

JOHA 3acy WAHBKLIX CTENel H NoAYNYCTHHb!
Janaanwit u Uenwrpaasnuiit Kaszaxcran| 0,35 0, 060 0,040 0,030
Mpodoamenue

[t APH BEPOATHOCTH N peBRIUEnNs, %
Mpupoanas s3oua a1 ? S 5 - -
Jonsl TYHAPW M JAECHan:
Enponeiickas teppuropus CCCP . .| 1,16 [ 1,0 [ 0,95 | 0,92 | 0,88 | 0,80
Bocrouwas u 3anaasan Cubups . .| 1,04 | 1,00 ] 0,98 | 0,96 | 0,94 | 0,89
JlecocTenHan H CTenHas JOHLL
HonRo W00 ooile o .{1,05]1,00 0,9 |0,94|0,92) 0,8
PN FE 20000 5 e s 1,10 | 1,00 | 0,93 | 0,87 | 0,79 | 0,64
Jona sacymaussix creneii u noaynycrunae | 1,02 ] 1,00 | 0,98 | 0,97 0,9 | 0,92

e lop— CPelHeB3BElIeHHbIil  VKJIOH IMaBHOrO  BOZOTOKa; [i =
=25 F + 1.

Ilpu a= 1,0 Gacceiin orHocurcss k kareropuu I, mpu a=10+05
K kareropuu 11, a npu a < 0,5 x xareropun I11.

Ilas GaccefiHOB FOPHBIX PEK € JieTHe-BeCeHHHM nojoBoabeM (Ypad,
Kapnarm, Aarafi, Kamuarka, Caxamun) n= 0,15, a k = 0,0010 +
= 0,0030.

an uekoropuix paiionos CCCP cocraBaennl KapThl KO3(MpHIHEH-
ta ko Tag, naa Tlosomxbs w 3anaamoro Kasaxcrana takas Kaprta
cocrasiena M. A, Kysuukom (puc. 60).

CorJiacHo ONBITHHM JaHHLIM, KO3(pHLHEHT
1

1+ cnaf.i;ts v :
rle Cos— Ko3M(HUHEHT, 3aBHCANLHA OT cJa0fi CTOKA, fos — CpEHe-
n3pellleHnasi, a NpH OTCYTCTBHH CBeJeHHH — CpPellHAA OTHOCHTEJbHAaA
quomans ozep s Oacceitne. Koaddunnenr cos pasen 0,2 npu y =
=100 mm; 0,2—0,3 mpu y=100-+50 mm; 03—04 npn y=
= 50 + 20 mm u 0,4 npu y < 20 mMm.

(76)

ﬂ —
0, =

127



. R N LN T

'JHELIXEERY WONVENEE W 29WIr0do]] @ Oy uavogorou nidonwidy einammndgeon

KEHIAKREHE 00 M d

L1

i

LEd

T

=

£

— =

|

el i

Vel
na.r..__umn_..._r....

W ] -_h..___




[Ipn manuuun B Gaccefine 60/ILINOrO YHCAA MAdBIX 03€p, PACCPENO-
TOUEHHLIX TI0 BeeMY OacceffHy H PacnosOXKeHHLX BHE IMIABHOrO pycia,
6; = 0,8 nesaBHCHMO OT CTENCHH O3E€PHOCTH.

[1pu osepuocru Menee 1%, ecau osepa pacnosioxenbl BHE I1aBHOTO
pycsa, Ko3g(pHIUHEHT CHHIKEHNA HE YYHTLIBAETCH,

Kospduunenr, yuntelBaioninii CHIKENHE MAKCHMANBIOrO pacxona
B 3a/eCeHNLX H 3a00J0YeHHEIX pafionax, cOCTaBAseT

By==1—0,81g (0,05 f, 40,1 fo + 1), (77)

rae fa-—mnaoman, Jecos H fe— naomanr 60a0T B8 % oT naomanu
pojgochopa.

3anecennoctb MeHee 5%, osepnocts Menee 2% wu 3a6GosoveHHOCTH
wenee 3% wne yuntwiBaiorcs. Ilpu 3aGomouennoctu Gosee 50% u npe-
00JIaJlaHHK BepXOBLIX GOJOT KO3pHUUHENT MOMKET OLITh YBEJHUEH 10
30—40%. Ilpn osepnoctn, npesuiinaiomefi 20%, BAHSHHe 3aneceH-
HOCTH H 3a00JIOYeHHOCTH HE YYHTHIBACTCS.

Caoil Becennero croka ¥p« B dopmyae (75) onpenensior 1o napa-

MerpaMm KpHBOH obecmevennoctn y u C, (cMm. puec. 55) ¢ yuerom mo-
npaBok (eM. 101 u 105). C; mpuuumaior pasnum 2C,. B pafonax,
rie B {OPMHPOBAHHM CTOKA NPHHHMAIOT y4acTHe H JOXKAeBhle Ia-
nosikH, Cy = 3C,. Jlaa sonoc6opoB, menbux 200 xm?, B Koa(u-
IWHEHT H3MEHYHBOCTH C, BHOCATCA CJACAYIOUIHE MONPABKH o: npu F =
=0+50 xm? a=125; npuF = 50+-100xM? a =1,25-1,20; nag F —
=100+150 xm?a=120+1,15n 115 F = 150+200 km2 q=1,15=1,05.

Onpenenenne MaKCHMAAbHBIX PACXON0B TAALIX BOJ METONOM aHA-
dorun.  [lpn wexocraTke M OTCYTCTBHH HAGAIONCHHE MAKCHMAALHBIC
PACXOIbl TAJBIX BOA MOIYT OLITh Onpejesaensl MeTonoM anajgoruu. [pu
ilelloctatke HaOMIOACHHH CTPOAT KPHBbIE CBA3H MAaKCHMAaJbHBHIX pac-
XONOB HCCIENYEMBIX pPEK, MMEIOUIHX KOPOTKHE psfel HaOalofAeHuil, n
PCKH-aHAM0ra ¢ AJHHHBIM PAJOM HabJiofeHud. DTH KPHBHE CayXKar
AR YATHHEHHS psAlla HccaenyeMoit pekn. AnajoraMu MOTYT CAYKHTH
JHWL  PEKH € OAHOPOAHLIMH (PH3HKO-reorpadMUecKHMH YCJAOBHSMHE,
€CJIH IJIomianb OacceffHa anasaora OTJAHYAeTCs OT NJoOWAann Oacceiina
ACCACNYEeMOH pexn He Gosee wem B 5 pas npu F = 1000 xm2 u 5 10 paa
npn F<1000 kM2 Takoe npusefenne X MHOroJIeTHeMy psifly aonyc-
KAETCH TNPH HANHYHH HE MeHee NATH — CeMH OHOBPEMEeHHO HaGII0mneH-
HBIX MaKCHMYMOB, H3 KOTOPHIX |—2 OTHOCATCH K BHICOKHM NABOIKAM.

HMcrnonbayst nanusie pexu-ananora, no dopmyiae (75) MO&KHO pac-
CUHTATh MAKCHMaJNbHBIA PACXOA TaJdbIX BOJL B PACYETHOM cTBOPE Qpy,
HCXOAA H3 CACAYIONEro COOTHOIECHHS!

Qﬂ!i BEr st #ﬂ}'pnFuFE]HLEH [F + ]}i‘l

Upn k¥ Fud3, (F, 1)
Coxpatus ko H B M 3aMeHHB 2" =g, . T0aYUAEM MAKCHMAJLHBI
|
Pacxol B pacueTHOM CTBOpe
}'pl.; F'I + I 7 ?.l|?.l:l
%= ' F.
Q.F' qﬁﬂl J'pllig ( F '+‘l ) Elgaﬂu {?‘ﬂ}
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Bee Oyksennsie 0003Ha4€HAA C HIJRKCOM «a» OTHOCATCH K PEKe-aHaJoTy.

JKenateibHO HCCNEN0BATL HECKOJLKO CMENHBIX 0acceiiHoB, OTHE-
Yalomux TpeboBaHHAM aHaJOrHH. Ecjau moayyeHHble BeJAHUHHLI OTJIH-
yalotest Apyr ot apyra Oogee uem Ha 20%, To mpuHEMaloT B pacuer
60/bIIYIO H3 HHX.

MakcumaabHble PacXo/ibl CHErOBLIX MOJOBOAMH rOPHBIX pek. B rop-
HBIX YCIOBHSX PENYKIHA MAaKCHMaJbHBIX PACXONOB TalbiX BOJ He-
CKOJIbKO MeHbllle, yeM Ha paBHHHHEX Oacceidnax. Mckawuaerca 3abo-

JOYeHHOCTL TeppuTOpHH. [TosTomy opMmyna MaKCHMaJNbHBIX PACXOI0B
HMEET CJeNYIOLHH BHA:

kﬂ}'p.in._
(.F'j" ”D,‘IS /Il

Qps = (79)

OGo3HaueHust — NpeKHHe. =

SHaueHHe Ypy ONpefeisercss OOBLIYHLIM NOPSAAKOM; y H Cy—mo
Kapram u3oauHui; Cs npuHuMaercs paBuuM (3 = 4) C,. 3Havenus
ko nanu B CH 435-72,

Pernonaabnas opmyna pas pacuera Quax € MaJbix BOXOCGOPOB
B Humnem INoBoaxse. Ipeioxennsie METOABI pacuera HelpHeMJICMEl

it Manwlx BojocOopoB, rae
gﬂﬂ“‘ﬁ’c Ouaxe ruporpag npeacrabafercs B

2) b) BHIE, H300paXEHHOM Ha pHC.
18 61 a. B sTom cayuae exennesno
- CHEroTasiHHe HauYMHACT YCHJIH-

|
IR Quanc
L_n Batbed ¢ 9 y yrpa. Coorsercr-

|
!
pof\ ' BEHHO [apajieIbHO ¢ NOBLINIE-
Ly e ~ HHEM TeMMepaTyphl BO3LyXa yBe-
I

/

14

12
10

T=10+tp nuuHBaerca pacxox. B 19ucue-
§ roTasiHHe NoOJIHOCTBIO HJH TOYTH
(e HOJHOCTBIO Tpekpaulaerca. He-
q“ GOJBIIOR  CTOK MNPONOJIKaAeTCs

~ BCJEJICTBHE TAAHHA CHCTA B HOY-
; ) 3 HBl€ 4acel, a rjaasnbiM obpasom
E 3a cuer pnoberannd JAHEBHOrO

|/ \ i CTOKA € BBILIEPACOI0KEHHBIX

A 5 yacren popocbopa. [losromy
2 MAKCHMAJBHEI PACXO] BeceHHe-

t 1213141518171 81 ro nonoBops Qpax paccYHTHI-

-‘-u

S ky & B D
e
O

Nepuod Bpemenu, cymy BAIOT M3 TNpPEANOJONKEeHHS, 4TO

Pre. 61, K pacvery maxcamanbuux pac-  CYTOHHBI rpaI;}HE Konebanus
XO0JI0B ¢ Maabix BogocGopos. PacxolloB HMeeT BHO TPEyroJb-

a - MioroBepWIHiinsE rpadHK pacxofa ¢ ma- HHK4, a CJeloBaTeNbHO, H 00beMm

JAoro  BO a; 6 — cXeMa CYTOUHOTO FHAPO- L=
rpada A{?‘Eﬂ?:gmt uﬁm:mnemf haKTHIeCKHe MAKCHMa/JbHOro CyTOUHOIO C10-

Ranue). Ka Wpax pasen nuomann tpe-

YrOJbHHKA, OCHOBaHHE KOTOpO-

ro — NPOJIOJIFKHTENbHOCTh CTOKA T CeKYHA, a OpAHHATA — MAKCHMAJb-
HBIT pacxos Qmax M¥c (puc. 61 6).
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Pacuer seayT mo ciaefyiouleil, NpenaoXeHHofi aBTOPOM CXeMe:

T 3
Winex = QmaxT‘: Ymaxl+ 108,

TIAE Ymax — CJAOH MAKCHMAJLHOTO CYTOYHOTO CTOKA.
OTtclona

) e
Quas = 22282 (80)
Hanpumep, nas ycaopuit Huxnero Ilosoambst ciaoii MaxcHMaJib-
HOTO CYTOUHOrO CTOKA Ymaxis =30 MM, Ymaxsn =30 MM, Ymaxsx =
=26 MM H Ymaxion =23 MM,
[TpononxKuTEALHOCTL CYTOYHOTO cTOKa T B wacax ckiaaabiBaeTcd H3
NPOLOAKHTENBHOCTH CYTOMHOro cHerotasinua ¢ W jpoberaHus fp

T — t + t, [uac] = (£+ £,)-3600 [c]. (81)

[MporomKureabHOCTh cHerotasinua cocrasaser 10 g (¢ 9 oo 19 u),
a NpoNOJAKHTENLHOCTL Noberanns (B wacax)

24 L.
fP e o ’

(82)

rne L— nnuna oBpara B KHJAOMETpaxX; U — CKOpPOCTb B KM/CYT.
Ckopoctb v onpeneasior no rpaduky (puc. 62).
Tak xak BennuynHa Qpmax ABASETCH HCKOMON H B TO 3Ke BpeMsf cay-

AHT AJ5 ONpeNeseHHs v, To 3alauda peulaercss nyrem mombopa.
[Mpennoxennnlit MeTon pacuera NPHMEHHM TOJNLKO npu fp << 14 u.

uamiym =50% 30 20 10
70 ?Jl_ :ﬁ s

{ { " ——:JIE.
40 T 1

= v i

SElet.

- 5 13 ] O e o 2
4060 100 2003005001000 garip

-\
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=
m ¥
<
=
=

Puc. 62. Cxopocth joferanua B 3aBHCHMOCTH
0T MAaKCHMaJAbHOTO pacxofa nOpH  pasHuX
VKIOHAX.

37. OnmnpepenenHe MaKCHMaJbHBIX PAacXO/OB
NOMKAEBBIX FNABOJKOB NPH OTCYTCTBHH Habaio-
NeHHH

Maxcumanbubie pacXoib! N0MKAEBLIX MABONKOB TIPH OTCYTCTBHH Ha-
GaiofleHuit onpexenstorca: 1) dopmynoi npeaenbHONl HHTEHCHBHOCTH
cToKa, 2) aMnupHyeckoil penykunonnoil Gopmynoii. Obe hopMyar pas-
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paboranmt A. M. HeGorapesim ¢ yueroM TeOopeTHYECKHX TOJOMKeHH
I'. A. Anexceesa, A. H. bedanu n np.

B paaubix (pusuko-reorpadpryecknx 3oHax Kamaas u3 3tHx Gopmya
NpUMEHHMA TpPH OnpefeleHnbX naomanax sogocbopos (raba. 35).

Tabanuna 3

Fpavsusl npuMeHamMocTn  GopMya MaKCHMaAbHBIX PACXOA0B AOMACBBIX NABOAKOB
B PA3HLIX NPHPOAHLIX 30HAX B BABHCHMOCTH OT NADIMALK BOAocGopa

thopuyaa Sumipinecka
npeacakioi PEAYKUHOHIAN
WHTEHCHBHOCTI hopsyaa

Mpupoanas soud

npi paomain pojocGopa, ku®

Pasununas TeppHTOpHn:
TVIAPa, ACCHAR H JAecoCTenHan < 50 S0--30 000
O At s e e e A o < 200 200— 10000
3ACYLINHBLIE CTEMH . . . . « + » . < 20 200—1 000
g g, GO U e S T < 200 —_
I'opuste paitonw 500 <7 H., <2000 m: (H o — cpea-
HAS nucoTa Gacceina)
Pafloyt Cpeamelt Asum . . . . . . < .+ + + & <~ 200 —
RIPOYRE DAROBBL o . o v wr s ol aiiac s e <~ 200 200—10 000

|. Popumyna mnupeneNbHOl HHTEHCHBHOCTH CTOKaA
ofGocHoBana caenyiouuMu coodpaxenusimu. Ilycrb cymma cyTouHBIX
ocankos 19%-mnoit BepostnoctH npesnimwenns ffyy. B coorBercTBHH
¢ H3noXeHHuM B § 8 cyMMa ocaflkoOB NMPOA0JKHTENbHOCTLIO T NPHHH-
maercs ¢ Koapduuuentom peayknun Y(t). [Ips pacuere MakcuMmasb-
HBIX PACXOJAOB MPOAOJZKHTCABHOCTb AOMKAL NPHHHMAETCA PaBHOH Mpo-
noaxuTeabHocTH faoGeranns v (8 wmun). Torma cymma ocalakos (B
muanumerpax) cocrasut [y P(t).
[pu xosdduuuenrte croka ¢ crok |%-HOH obecneueHnoCTH panen
¢Hy (1), a ¢ BonocGoproit momann F KM? 00beM CTOKa COCTABUT
el U(T)F - 108 oHy A (z)F - TP
T Han B 1 MHH =
IE,&?Q’:HiHKHT]F

-
L

, a B | EQI‘I'HIII'H_‘

Beanunny 16,67 -—‘”L—ﬂ samensieM Oyksoit A, Beanunna Ay 3aBHCHT

ot P(1), T. €. OT THNAa KpuBOH PEAYKUHH OCAJIKOB, OT T— IPONOJIAH-
TeILHOCTH JOGEranus, a CJAeAoBaTe]bHO, OT IHAPOMOpP(HOMETPHYECKHX
XapakTepHCTHK pycia # ckjaoHos OGacceina. Buipaxas KO3 HILHEHT
flepexona oT BEpPOATHOCTH NpPEBLIICHHS p = 1% x moGolt nHoH uepes
Ap M KOIQDHUIMEHT CHUKEHNA MaKCHMAJIbHOrO pacxojla 3a cuer osep-
Hocru O;, noayuyaem (opmyay Aasd pacuera MaKCHMaJabLHOrO pacxoia
Jio6oit oOecneyeHHOCTH B OKOHUATEAbHOM BHIE

Qm:; p% — Al!.'?f'fl!iaﬂ*phF- {83}

3HaueHHA BeJHUMH, NpHBEAeHHLIX B (opmyne, onpeeasiorcs che-
AyouiuM obpasom:
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Kosddmumental croka ¢

Tatauna 36

Maowmaas soaochopa, wwa?
Hanmenosawne noun uan rpynTos s e MM

2 = 0,1 |01—1,0{1,0—-10 | 10—100| > 100
[ToazoanCTEE W Cepuie JdecHLe MoYBhL < 80 0,70 | 0,60 | 0,55 | 0,50 | 0,45
CYFAHHHUCTHIE, CepoaeMul TAkeaocyr- | 81—1001 0,80 | 0,75 | 0,70 | 0,65 0,65
ANHHCTHIE, TYHAPOBLE 1 GoaotucTuie | 101—150] 0,85 | 0,80 | 0,75 | 0,65 | 0,65
NOYBEI 151—200| 0,85 | 0,85 | 0,80 | 0,70 | 0,70
~200 | 0,90 | 0,9 | 0,80 ]| 0,75 | 0,75
TAKEAOCYTANHHCTHIE, YepHO3eM OO6hIK- < 80 0,55 | 0,54 | 0,45 | 0,35 | 0,20
HOBENHbIT W I0Wubl, TemHokamTa- | 81—150] 0,65 | 0,63 | 0,56 [ 0,45 | 0,30
HOBBIC H KAITAHOBHE TIOYEH 151=200] 0,75 | 0,70 | 0,65 | 0,60 | 0,55
~ 200 | 0,80 | 0,75 | 0,70 | 0,65 | 0,60
[Tecuanuie, rPAREAHCTLIC [OYBL 0,25 10,20 | 0,1510,10 | 0,10

H\, npuHuMaercsi no Kapte nsoiuuuii (cM. puc. 16); ¢ — B 3aBucH-
MOCTH OT XapaKTepa IOYB H IPYHTOB /sl pasHbX IJoniafeid Bogo-
¢O0POB NpHBEJIEHLI B COKpawleHHoMm BHae B Taba. 36. Apy — i Be-
positHocteit npessirenuss or 0,3 no 10% nas paitonos 1—II1 nanst
5 ra6a. 37, §; —onpeneaserca no dopmydae (76).

Mepexopnuie Ko3gUUMCHTH Lp

0T BEPOATHOCTH npessimienna p = 1% K JNpyrod BEpOATHOCTH
(npu p=1% &y, = 1,0)

TaGanuna 37

BepoaTROCTy NpeRMLenns, %
S pnﬁm:.a ITaomans

r";:u,}-fa T;* nosocBopa, ku? 0.3 a 5 10
I ~0 12 7 0,90 0,75 0,62
Il >0 1,25 0,87 0,69 0,55
11 — 100 1,32 0,85 0,64 0,48
al—100 1,35 0,85 0,64 0,47
10—50 1,40 0,82 0,60 0,42
1—=10 1,45 0,77 0,50 0,34
< 1 1,50 0,74 0,46 0,30

Ins onpenenenus Ay BEMHCAAETCH:
a) ruapomopdoMeTpHuecKasi XapaKTepHCTHKA pycia

1000 L

P JHII'IEF]H. {'!F-'rf]_ H}”i L

(84)
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rope L —aanHa pekn B KwjiaoMerpax; m — KO3((HIHEHT, 3aBHCAUIHA
OT IIEePOXOBATOCTH pycia W moimsl (tabna. 38); [-— cpennenapeuren-

bt ykjaon pexu, %o;
Ta6nuna 38

3naucunn Ko3pPHUHENTOR WEPOXOBATOCTH pycea m

N XapakrepncTuka pycaa m nofisid m
] CpaBHHTEALHO YHCTHIE PYCAa NOCTORHHMX PABHHHHMX BOAO-
TOKOB, Pycaa nepuoiaMueckiux BOAOTOKOB B OTHOCHTENLHO
GAArONPHATHMX YCAOBHAX . . o o s o o s ¢ 5 5.5 o 5 = H
2 Pycaa GoabmiMx M CPeiHHX PeK, 3HAMMTEALHO 3ACOPEHHMWE,

H3BILTHCTHIE M YaCTHYHO 3apociume, HEPH{}EH'IEL‘HHE BOA0-
TOKH, HECYLIHE BO BPEMA NABOJAKA JHAMHTEALHBIC KOAHYE-
CTRA HAHOCOB € KPYNHOr@AEYHBM H MOKPLITHIM PACTHTENb-

ne e A e e e L T )
3 Caseuno-saaynnele pycaa ropioro tina, Pycaa neproauve-
CKHX ROJAOTOKOB CHALHO FACOPEHHHE W HABHAMCTHIE ., ., T

6) rugpomopdoMerpHuecKas XapakKTepHCTHKa CKJIOHOB

(1000 £) ' 35
Myl oy (#114;)

1[:“ —

rae [—cpeanaa IAHHA CKJOHOB B KHJIOMETpax, onpepeisemas Io
dopmyae (35,a); lox-— opennnii ykaon ckaonos somoc6opoe B Ye.
Kosdduuuentsl mwepoxosatoctu M, npusenessl B taba. 39.

Ta6banua 39
Kosddrrunenrs! mepoxosaTocTH CKAOHOB 117,

Tpanauoit NOKpPoR

XapakTepncTuEa NOBEHXHOCTH

Sz ﬂf.g; ;ﬁ;}ﬂ cpennil ryverol
"nanxkme noeepxrHoctH (acdaaet, GETOH) . . . . . (0,50 — -
YKaraHuan cCcnaaHHpoBaHHAA TCPYATOBRAN OBEpX-
E{":Th El W = £l L “,"‘HJ ﬂ.'?l“ 1}1.25

Xopoumo of6paboraHuas namudg, OGOPOHORAHIIAN,
HeBCNaxaHHan, 6e3 Kouek, GyaulkHAA MOCTOBaiN,
NOBEPXHOCTs B HACEJAEHMHLIX NYHKTAX C 3aCTPOiH-
T R [ S S S T 0,30 0,25 0,20

B sanscHMOCTH OT rHipoMOp(pOMeTpHUCCKON XapaKTePHCTHKH CKJI0-
HOB D¢y onpenensieTca NPOAOTIKHTENLHOCTD CKIAOHOBOTO AO0OCTAHHA Tex
(taba. 40).

IMponomKutenbHOCTL CKJAOHOBOrO poberaHuss Ha Bomocbopax mnJjo-
wansio Gomee 10 kM? mpH OTCYTCTBHH JaHHBIX IIPHHHMAaETCA: AAA Jec-
HOM 30HB H NAf HesabosodeHHuX GacceinoB Tynapsl 60—100 muu;
aas sabojaouennuix Gacceitnos — 150 MuH; B necocrenHoil 3oHe — 40—
60 mun; B cremHoit u cyxocrennoii soHax — 20—40 MuH; B moJayny-
cThiHHON 30He — 10—15 mMuH # B ropumx pafioHax — 10—60 wmun.

134




Tatanua 40

MpoAoAKHTENLHOCTE CKAOHOBOrO ROGETaNNA, MHIL

Tunu xpHeex peayeiinn & (=) Tine KpHBME PeAYKUuu & (%)
no kapre {(puac. 19) no xapre (pnc. 19)
Fex Tk
J: 3a; 6; 9% 1% 1; 8: 14; 3: 3a; 6; 2: 9; 13; 1; 8: 14;
13a; 23; 28 | 20; 24; 26 18: 27 13a; 23; 28 | 20: '24; 26 18; 27
0,5 9 2.7 3,2 6 62 70 82
I 9,3 0,0 6,7 8 100 110 130
2 12 14 17 10 150 160 150
3 o) 24 30 12 2000 220 250
8 34 o7 45 15 300 200 60
3 47 292 62

3Hauenusi MakcHMaJbHBIX MoOAyJell noxnesoro croka 4, p cokpa-
IILEHHOM BHJe JaHbl B 1abJ. 4] Aa8 ueThipex THIIOB KPHBLIX PeAYKIIHH

OCal1KOHB.

Makcumaabibie MOAYAR 10MAeB0ro croka A,

Tabanura 41

SHANEHNN ©

THnw KpHBKX »
PeAVKILHI ek
(nare 19) o 0 1 %) 50 100 300
3, 3a, 6, 10 0,45 0,42 0,15 | 0,060 | 0,030 | 0,0085
13a, 23, 28 30 0,25 0,24 0,12 | 0,054 | 0,028 | 0,0084
60 0,16 0.15 | 0,088 | 0,049 | 0,026 | 0,0082
100 0,11 0,10 | 0,068 { 0,047 | 0,024 | 0,0082
150 0,075 | 0,074 | 0,055 | 0,038 | 0,023 | 0,0080
200 0,062 | 0,060 | 0,048 | 0,032 | 0,021 | 0,0078
1. B 14, [0 0,32 0,29 0,10 0,046 0,025 0, D086
18, 27 30 0,16 0,15 | 0,083 | 0,044 | 0,025 | 0,0086
60 0,11 0,11 | 0,006 | 0,039 | 0,024 | 0,0085
100 0,075 | 0,074 | 0,053 | 0,035 | 0,022 { 0,0083
150 0,060 | 0,050 | 0,046 | 0,031 0,021 | 0,008
200 0,050 | 0,048 | 0,038 | 0,027 | 0,020 | 0,0079
0.4 15 10) 0,42 0,38 0,13 | 0,055 | 0,027 | 0,0084
20, 24, 26 30 0,23 0,22 0,10 | 0,050 | 0,026 | 0,0082
60 0,14 0,13 0,079 0,044 0,024 0, 0081
100 0,003 0,090 0,062 0,039 0,023 0, 008]
150 0,069 0,068 0,052 (1,034 0,021 0,0079
200 0,056 | 0,055 | 0,044 | 0,030 { 0,020 | 0,0078
4, 4a 11, 10 0,52 0,47 0,16 | 0,066 | 0,030 | 0,0084
92, 99 30 0,27 0,26 0,13 | 0,050 | 0,029 | 0,0083
60 0,17 0.16 | 0,006 | 0,052 | 0,027 | 0,0083
100 0,11 0,11 | 0,074 | 0,045 | 0,025 | 0,008
150 0,082 | 0080 | 0,060 | 0,038 | 0,023 | 0,0080
200 0,066 | 0,065 |0,0050 | 0,032 | 0,021 | 0,0077
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Puc. 64. Kapra pafionos ¢ nocrosuisisy

2. Peaykuunonnas GopMyna MakCHMaabHHX pac-
X0A0B MAOMAEBOr0 mMaBOAKAa NPEACTaBAfETCA B C/AELVIOLEM

BHAE.

200\n .., :
Qpx "—_?2&1(‘7;-‘) F 6,8k, (86)

rae Qp« — MaKcHMajbLublil pacxol pacuernoit ofecneuennoctsio p%:;
{200 — MOJY/Ib MAKCHMAaJAbHOrO pacxofia moawl B M3/(c - KM?) BeposiT-
HocTbio npessimenns 1% (npusenensmit k naomamm BonocGopa

200 \n
200 xuﬂ};( 7 )—penymum MaKCHManbHOrO pacxofa ¢ H3MeHe-

HueM naoulaan sogocGopa F. M3 npuBeieHHOro BBIpaMKEHHHA BHIHO,
g0 npn F = 200 KkM? MaKCcHMaJAbHEI PacXoj MPHHEMAercs ¢ Ko3(-
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- e 3 20 K7

anavennamn KosQpduuncntos n (=) u Ap (=)

(dpunnenToM peaykiun, pasaeiM eaunuue. [Ipn F <7200 gkm? sta sean-
yuHa 60JabUIe eTHHHIBI.

Otaeaplibie BeJAHYHHL GOPMYALI onpefcasioTca ciacayiounm obpa-
JOM. (f200 — MO Kapre H30JHHHH (pHc. 63 cM. Ha BKJaeidke, crp. 144).
[lokaszareab cTeneHH peiAyKIHH 7 JaeTcs JAJA OTAeJbHBIX pailOHOB.
['paunub pafiloHOB OAHHAKOBHIX 3HAYEHHI 1 W Ay, NOKazaHbl Ha
puc. 64, Kospdpuunenr §, onpenensiercsi no dgopmyae (76), 8: — no
popmyne (77). Koappunnentl Aps Aansl B Taba. 37.

127



38. Tpauchopmauusi mMakcumaabHOro pacxosna
BOJOXPaHHAHIIEM

Boay, kotopas noerynaer s BOJLOXPaHMJIHIILE 1TOCJIE €ro HamnoJ-
HeHnst (csepx HILY), cHpacuisaior uepes cnemuanbuo NOCTPOCHHBIE
Aas 3TOr0 BOROCOpOCHBIE coopyiennd. IIpH sToM oOKaswlBaeTcs. uto
cOpaceiBaeMblii pacXoq MeHblIe pacxofa, MOCTVIAIOUIErO B BOJIOXpa-
AHJIHULE, T. €. IPOHCXOAHT TPaHCpoOpManus (npeoGpasoranue BOLOXpa-
HHJHIEM) pacxoaa BOJbI.

[Toyemy yMenbmaercs pacxoi BOAbI IIPH NPOXOMKJICHHH €ro yepes
BOfoXpanuaniie? donyerum, 4o o BpeMs nasoiaxa BOJTOXPaHHIHIILE
HanoaHe#o. Kak 1o/1bk0 ypoBens noannMaerest puinie, poaa nocrynaer
B Bojocopoc. Ilo mepe yBeanuenus ray6unst p BONOCOPOCHOM COOpY-
ACHHH YPOBCHL TIOAHHMaeTca M B Bojgoxpanuanme. Takum oGpasom,
BOJd 9acTHYHO HaKalJIHBaercsi B Bogoxpanuauiie. Ecrecrsenno, uto
PACXO BOJBI, MOCTYNAIOMHH B BOJNOXpaHHAHLle, cOpackBaeTcs He
HOJIHOCTLIO HJAH TPaHCPOPMHPOBAHHLIT pacxom MeHbHIe OGHTOBOTO.

C yBesnueHHeM eMKOCTH BOLOXDaHMUAHINA YBEJIHUHBACTCH AKKYMY-
/LN TABOXKOBOTO CTOKA, YMEHbIIAOTCA cOpPOCHBIE MAKCHMAa/IbHEe
PACXOILI, a CaeROBATENbHO, H pasMepsl cOPOCHBIX coopymennit. Q-
HAKO NapaiJenbHO ¢ 3THM TOBLIIAIOTCA OTMETKH MOATIOpA, YBEJIHUH-
BAIOTCA TITOMLAAH 3aTOIIEHHS.

Pacuer tpanchopmupopansoro pacxojla BHINOJHAETCH CJAEYIOUIHM
o0OpasoM.

'paduk npuroka Bonsi B naBogoK (rugporpad) mumeer KpHBOJIH-
Heiinyo gopmy. Ha noabeme naponka PAaCcXo VBEJHYHBACTCH J0 Mak-
CHMAALHOTO, a H4 cnmaje ymeHbuiaercs. @opmMa KpHBOil NPHTOKA 3a-
BHCHT OT MHOTHX nipupoanmix yciosuii. Ilostomy ouepranus KPHBOIT
Ype3BLIYaiiHO pasHooOpasnsl. Pacuern mo KPHBOJHHEHHOMY rpaduxy
IIPHTOKA JOBOJBHO cAonbl. B ueasx ynpomenns pacyeros J1. M. Ko-
HCPHH TIPEIJIONHA KPHBOJHHEHHBINT rpadHK npHTOKa 3aMEHHTH Tpe-
VIOJBHBIM HJIH Tpaneiuei.

Ha pue. 65 nputok cxemarusuposan B suie TpevroasHuka ABC,
Y KOTOpOro ocnoBanne I' coOTBeTCTBYET NPOLOMNIKHTENLHOCTH NABOIKA.
HauGoabmas opaunara BB, apasiercss MaKCHMa/1bHbiM pacxoaoM IpH-
TOKa Qmax = Qup. Hanboabmmii c6pocnoii pacxon Qcs cooTBETCTBYET
opannare MJ,. Ilromans tpeyroasuuxa ABC paBHa o0beMmy croka
3a nasonok, AJC — oGwemy cbpoca 3a spems T. Ilaomans TPEYT0Jlh-
Huka ABJ] npencrasasier o6wem dopcuposkn Wy,

Ob6bem croxa pacuernofi oGecrneyenHocTH

WFH = QmQHTr

rie Qumax — MaKCHMadbHBIT pacxon naBoiKa pacueTHON ofecneueH-
HOCTH, M%/c; T — NpOROAKHTENILHOCTD NABOAKA B CeKYHAAX.
Orcona
T
e 2W,,,
max — - T -
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3a spemsi T u3 BojnoxpaHuauila cGpaceiBaerca o6bEM BOMBI:

Qes 7
Wil = ogres
HJAH i
2 W
Qcﬁ —— Tﬂl )

a ob0beM (GOopcHPOBKH

u{{q_l,.___ WF!'E it Wcﬁt Qma:T_ QFFT:GHE_BIT(I A ﬂcﬁ ).

2 2 2 max

-]

sissEma E_.F:[ _ A
el 1 S
- HEE -

S i

EJ‘ 1 ﬂi | c |||l:|L||:h£

T - B—

Puc. 65. Cxema TpaschopMauun nasoika NpH Tpe-
yroaehoit dopme ruaporpada.
Tak Kak

QmaxT __ W,

-j S

TO

W, — W.. (1 - _,,,'.?L)
b 23 Cmax
OtHomenne g‘: = @ NOKasLlBaeT, Kakas 4yacrth pacxofna cOpachl-
&S

BacTca Uepes coopyXenHe. IJra BeJaHYHHA HasweBaetcd K03 ¢ H-
uHednToM TpaHchopmanun Hexoaa us storo MOXKHO 3amlH-
CaTh:

wf’l"‘ =1 = Qrﬁ
wp*; ann :
W
Qus = (1 S m’fp j Qmax- (87)
P

Hrak, pas pacdera TpaHcOpMHPOBAHHOTO pacxoja HeoGX01uMO
onpeneanTb oobeM GpopcHpoekd Wy B ¢TOK pacuernoi obGecrieyeHHOCTH
Wy (TOll Ke obecnmeuenHOCTH, UTO W MaKCHMaJbHBIH pacxon). M3
dopyvant (87) caenyer, uto koadpuuneHT Tpaichopmalun

Ues o e ﬂ
[“}max lvﬁﬁ 1

o ——

(88)
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39, MunuManbublit CTOK

MunnManbuslii cTok Habawoaercs BO BCeX CAy4asnX, Koraa pesko
COKpallaercd HJAH II0JHOCTbIO lIpeKpaulaercd OBEPXHOCTHLIH CTOK:
A4 OCHOBHLIMH HCTOYHHKAMH TIHTAHHS PEKH ABJASIOTCA IPYHTOBLIE BOALL.
IlostoMy MHHHMAJABHLI CTOK 3aBHCHT B TIEPBYIO OuEpedb OT YCJIOBHIT
PPYHTOBOrO NUTanus Boaoroka. [asi GacceliHOB KpynHbLIX PEeK 3TH Be-
JHYHNB B OCHOBIOM IOJAYHHEHL KaumatnueckuMm dakropam. [Nostomny
H MHHHMaJbHBIA CTOK, KaK M TOAOBOH, YIOBJETBOPHTEJNbHO KapTH-
pyercs. B Jlennurpaackoit obaacti cucteMaTHMecKH NIpoMep3aloT peky
¢ naowanamn Gacceitnos 50—100 kM3, a na Bocrounom Ypane — 10
10—15 Ttoie. kM?. [lostomy reorpadmueckast 30HaJbLHOCTL B pacrnpeie-
JeHHH MHHHMAa/LHOTO CTOKA XapakTepHa JHiub JIad BojocOopor onpe-
Jeseduslx pasMmepos B Kamaoi npupoanoil sone CCCP, Tak, na soao-
cbopax Hwuxuero [Ilopoaxsa 3ta 3akoHOMepHOCTh HalJawpaercs
HauynHan ¢ 2500 km?. CrenoBaTesbHO, B STOM PailOHC KapThl MHHHMAJb-
HOTO CTOKA MOMKHO COCTABASITE € Y4Y4eTOM JaHHbLIX HaOGJI0IeHHI! Ha
peKax ¢ naomaasaMu 6acceinos, npepuinaomwumMy 2000 km?, a na Bo-
crounoM Ypaae— 10 toic. KM% IDTH KapThl HeNpHroAHul Aaf onpe-
AeJeHHd MHHAMAJLHOMO CTOKa peK ¢ MenbIIHMH njioulajsMu Gacceil-
HOB B 3THX paHOHAaXx,

Pacuer muHMMaabHOrO cToka. Pacuernasi eseroanas oGecreueH-
HOCTL MHHHMAJLHOTO pacxola nolbl HPHHHMAaeTcd TIPH NPOEKTHPOBa-
HHH: upnmemlﬂuﬁﬁ‘jz. ruapocranunii —90%, ans xoaalcTBeHHO-
NMUTHEBLIX BOJOMPOBOAOR B 30He H3OBITOMHOrO yBjAuKHeHns — 957,
a4 B 30He HeA0CTATOMHOrO VBaamneHus — 97%.,

B pacuerax ucnoansyiorcs jAannsle HaOMIOZEHHI CcperHHMX 3a
30 xumeil HAM CPeNHHX CYTOYHLIX 32 SHMHHII M JIeTHe-OCeHHUT NepHoanl.

[Tpn nanuviK A0CTATOYHO [POAOMKUTEABHLIX JaHHBIX HaBMIOTeHUI
MHHHMAJbHBLI PacXol BLIYHCAAIOT OOGBIMHLIMH CTATHCTHYECKHMH MeTo-
Aamu, usaoxkenaoiMu B § 29. BepostHocth npeswiiuedus p% wmnnu-
MaJdbHOro ctoka onpencascress no (opmyae (62). Ilpunarwsie B pac-
HETAX MaHNble CUHTAKOTCH JOCTOBEPHLIMH, €CJAH CPEelHAs KBajapaTH-
yecKast omnbka He npesbiitaer 15%.

[1pn nepocraTouHOCTH AAHHBIX (PAKTHUECKHX HabJIONEHHIT COOTBET-
CTBYIOUIHE pacyeTHble BEJHYHHBI MOMKHO ONPEIEeaHTh METOAOM aHa-
JOTHH, €CAH TOJAbKO BCce (Gu3uko-reorpadpuyeckne ycaosHd (B TOM
YHCJAC M THApOreoJorndeckHe) o6GOHX BOAOCOOPOB ACHCTBHUTE/NLHO
aHaaoruunsl. /loxasatenbCTROM NPaBHARHOCTH BHIGOpa peKH-aHajaora
MOMKET CAYKHTbL OTHOWIEHHE PacXo/l0B HecaeayeMmol pekdH Qo H pexn-
aHanora Q,. Ecan 3a rofisl OAHOBpeMeHHBX HalJI0eHHIl 3TH OTHO-
IWEHHSA 118 MHHHMAaJbHLIX CPeLHX MeCcH4YNbIX HAH cYTOYHBIX Pacxolos
H0Jee HAH MeHee NOCTOAHHbI, CYHHTAETCH, YTO aHaJor BuOpan npaBHiabHO.

ITpu OoTCYTC1BHM JaHHLIX THAPOMETPHYCCKHX HaOJIONEHHH pacuer-
HBIE BeJHYHHBL NMPHHHMAIOTCH s CPelHHX peK Mo KapraMm M30JHHH
MECHYHOr0O MHHHMAJILHOrO CTOKA JeTHe-OCeHHero H 3HMHEro nepHoios
80%-uoit obecneuennocTH, mpusereHHnix 8 CH 435-72.

Cyas no KapraM H30JHHHI, MHHHMAJLHBI CTOK JIETHE-OCEHHEro
nepuona ymensmaercas ¢ 6 af(c.xkm?) na Cesepo-3anane Esponei-
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ckoit reppuropun CCCP u 20—15 na Cesepuom Ypane mo 0—0,5 Ha
I0T€ H 10To-BOCTOKE. I'opasfio MeHblne BeJHUHHBI 3HMHEro MHHMMA/h-
Horo croka. Ou cocraBaser 2—4 ja/(c-km?) Ha cesepe u 0—0,25
Ha lore H joro-soctoke ETC, pospacrast na YUepHoMopcKOM mobepexbe
10 10—15 af(c - kM?).

Bonpocet dan camonposepru

l. Kak u woria GopMHDYIOTCA eerojntie MAKCHMANbHble PACXOAHM B DPasHbIX
npuposnux sonax CCCP?

2. Kaxue cooGpamenns Jexar B ociose BHGOpa pacueTHON obecnedennocTH Mak-
CHMaJLHLIX PACXOA0B NPH NPOEKTHPOBAHHH THADOTEXHHYECKHX COOPYKeHI?

3. Kak paccuntath MakCHMaabHBIl pacXop NpH HAAUYHH MHOTOJNETHHX AaHHBEIX
dakTHYeckux HalsoaeHHi?

4. Kag paccuntath MakCHMAMbHBI PAacxod npH HAMHUHH HENpOLOAMHTEILHAIX
nabmopenud?

5. O6wacHute doOpMyay A8 pacueTa MakcHMaJLHBIX pacxoioB BeceHHEro nojo-
BOABA NPH OTCYTCTBHH Halaionenni.

6. Kax yuHTHBAIOT BANAHHC O3ep, GOAOT H Jecom B (POPMYAE MAKCHMANLHOFD
pacxola Becenlero noAOBOJLA?

7. Ilowemy npouexonut TpamcopMmauus MaKCHMAJLHOIO pPacXOmd NPH TPOXOMK-
ACHHH €ro yepes 03epa H BOAOXPaHHAHIIA?P

8. Kak paccunthipaior TpaHc)OPMHPOBAHHEI MAaKCHMAALHLIA pacxon?

. Kax paccuuTbiBaeTcd MaKCUMa/bHBI PACKOJ] JOMIERONO NABOAKA?

10. Ot uero 3aBHCAT BeJHTHIE MHHHMAALIHIX PacXO10B pek?

L. Kak onpenennTsh cpefiHile MeCAUHME H CYTOUNBIC MUHHMAJLNLE pacxoikwl mpH
HAJHUUN JRAMHBIX IHAPOMeTpHYeCKUX HabmomLeHni?

12. Kag paccunTaTh MPHHAMaJbHBII CTOK HPH OTCYTCTBHH TaHHBIX FHAPOMETPH-
HecKHX Halmonennii?

JlaGoparopHo-npakTHuecKHe 3aHATHS

Ynpaxuenne 16. PaccuntaTh MaKcHMaJbHEIE PACXObl BECEHIErO
NoJaA0BO/bst p. BATKH y r. KupoBa 1as Becex KJaaccoB KanuTaabHOCTH
THJAPOTCXHHYECKHX COOPVIKEHHIH.

Jlano: MakcHMaJabHBle PACXOAB BECEHHHX MOJOBOMAMIT 3a 25 Jjer
(1910—1934) (rpadm 1 n 2 Taba. 42).

Peuwenne bBacceiin p. Barku no r. Kuposa pacnonoxen B iec-
HOH 3o0ne. B stoii 3one naanume 25-meTHero psfa HaGMIONeHMil noCTa-
TOMHO LISt pacuyeros croka (cM. § 35).

B coorsercreun ¢ taba. 33 s coOpyKeNnHil pazHYHBIX KI4ccon
KalHTaJbHOCTH TNPHHUMAETCH €XKEerogaHas BEPOATHOCTL NPEBbLIIEHHS
MaKCHMaJbHBIX pacxomos soas: 0,01; 0,1; 05 u 1,0%.

Bee naGmonennsie MakcHMandbHble pacXoill Qmax pacnosaraem
B YOBIBAIOWIEM MOPANKE H BHIUHCJASCM: cpefaHee 3HauenHe Qna., obec-
Me4YeHHOCTh pYy Kamjoro pacxona, gakTHuecKHe MOAYILHLIC KOSHHH-
UHeHTH, Koshduuuents Bapuauun C, n acummerpun C, (taba. 42).

Cpennuit MHOroseTIHil MaKCHMaabHEI pPacxos

_— 70 (0 :
v = ] S 3040 MY/ C.

Kos(pduiument uamexynsocTd BoiuncaseM no dopmymae (56)

I l/l-"élihf = 0,26.
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Tabnuuma 42

Pacueret moayaeunix Kospduumenton u obecnesentocredl
MAKCHMAJbHBIX PACXO/I0B

Maxkcu- Obecne-
AT TEH BT N % ﬁtﬁﬁm i umu ’ qmm::_m
Foa IE;'::*: itk Foa etz e R—1 | (k—10], e
M3 nopaike s 1009
b | 2 3 4 5 b T 8 9
1910 2260 ] 1926 4160 1,37 0,37 | 0,137 3,9
1911 3450 - 1929 4080 1,35 0,35 | 0,122 Tk
1912 2550 3 1914 4070 1,34 0,34 | 0,116 115
1913 2540 4 1932 3900 1,28 0,28 | 0,078 15,4
1914 4070 | 5| 1919 3880 | 1,28 0,28 | 00078 | 19.2
1915 3730 G 1927 3850 1,27 0,27 | 0,073 23,1
1916 2050 | 7 | 1915 3730 1,23 0,23 | 0,053 | 26,9
1917 3100 8 1911 G4 1,13 0,13 | 0,017 30,7
1918 3400 9 1920) 3420 1,12 0,12 | 0,014 4,06
1919 3880 | 10 | 1918 3400 1,12 0,12 | 0,014 | 38,4
1920 3420 11 1925 3320 1,00 0,09 | 0,008 42.3
1921 1850 12 1923 S26() 1,07 0,07 | 0,005 46,2
1922 1960 | 13 | 1917 3100 1,02 0,02 [ 0,000 | 50,0
1923 32610 14 1931 S000 0,99 | —0,001 | 0,000 53,8
1924 2530 15 14928 2960 0,98 | —0,02 | 0,000 o7, 7
1925 33 16 1916 2950 0,97 —,03 | 0,001 61,5
1926 4160 17 1912 2550 0,84 |—0,16 ] 0,026 65,4
1927 3850 18 1913 2540 0,84 |—0,16 | 0,026 69,2
1928 2060 19 1924 2530 1,84 —,16 | 0,026 73,1
1929 4080 | 20 | 1934 2300 | 0,76 |—0,24 | 0,058 | 76,9
1930 1830 2] 1910 2260 0,74 |—0,26 | 0,068 80,8
1931 3000 | 22 | 1922 1960 | 0,65 |—0,35]0.123 | 84.6
1932 3900 23 192] 1850 0,61 —0,351 0,152 85,4
1944 1650 24 1930 1830 0,60 |[—0,40 | 0,160 92,3
1954 2300 25 1933 1650 0,54 |—0,46 | 0,212 96,2
Cymma | 76000 76000 +2,67 | 1,567
—2 65

Tak kak C,<C0,5, To pacuer 3T0il BeAHYHHBI IO Gopmyse (56)
olpaBjaH.

Kosppuuuent acummerpun (cMm. crp. 124) nas CHEroBLIX MaKCH-
MyMOB paBHHHIBIX pek C;=2C, =2-0,26 = 0,52. OGecneueHHocTH
MOLYJIbHBIX KOS((QHIHEHTOB MAaKCHMAJbHLIX pPACXOOB TPHBELEHH
B rpage 9 Taba, 42.

[locie sroro mpucrynmaem K MOCTPOEHHIO TEOPeTHUECKO: KPHBOH
O0€CIeyCHHOCTH MOAYJABHBIX KO3(MHIIHEHTOB MaKCHMAJbHBIX pacxo-
noB npu Cs = 2C,, DTH BeTHUHHBI NpHUBeleHbl B Ta6ia. 43. ParTHye-
CKHE MOAYJbHbIE KOS(P(PHIHEHTH H3 Taba. 42 U TEOPeTHUECKH BHIYMC-
JIeHHbe H3 Taba. 43 Hamecenw Ha puc. 66. Ha pucynke nokasaua
BEPXHAN HacTh KpHBOH ofbecrneyeHHOCTH B npefmeaax 0,01—300; -
HIXKHAS 4acTb KPHBOH HE fBJISICTCS DacyeTHON, NOSTOMY He NnpH-
Bejlena.

Kak puano u3 puc. 66, reopernyeckue TOUKH XOpOLIO coryiacyiorcs
¢ QaxTHYecKHMH. DTO MO3BOJSET IKCTPANOJIHPOBATH BEPXHIOW HaCTh
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Ta6auna 43

Buiuncaenne MaKCHMaJbHbIX PACXOA0B RECEHHHX NOJ0OBONHIA
p. Barkn v r. Knposa

Kaace xannTaabunosTH Pacnetnan MoayasHue MagcuMansHe pacxols
COOPYACHI obecneMelnocTL, [ % KopbHnHenTid kﬂ' % Qnax MC
I 0,01 2,10 6354
Il 0,1 1,86 5654
11 0,5 1,69 0138
IV 1,0 1,61 4894

KpHBOIl O6eCNEeYeHocTH, T. €. ONpPeAeIHTh H HeHaOJIoJEHHBIE MO-
ayabusie kos(guunents aua 0,01; 1 u 3%-Hoil BEpPOATHOCTH HPEBBI-
LIEHHS.
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Puc. 66. Kpusas ofecnedyeHHOCTH MOAYJABHHIX KO3(hH-
HHEHTOB MAKCHMAaJbHHIX pacxonos p. Batkn y r. Ku-
poBa.

! — teopeTHyeckie ToukH; 2 — daxrnyeckue (RabAlOACHALC).

VMHOXKHEB Cpeunfi MHOTOJMETHHH MaKCHMAaNbHEIA PacXol (max =
= 3040 ™%/c wa Moayibhble KO3(Q@HUHECHTLI Rpy , MOJYUEM MAKCH-
MaJbHBIE PacXofbl Qmax px  COOTBETCTBYIONIHX oOGecrnedeHHOCTEH

(Tabn. 43).
MOJYYEHHYIO BEJMYMHY MAaKCHMAJLIIOro pacxoia obecneueH-

#Hoerbio 0,01% BBOAHMM rapaHTHIHYIO MNOIpaBKy, BBHIYHCAACMYIO IO
bopmyne (67).
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3navenne kKospduuuenta a aan p. Barku, pacnosomenHoli B 10-
CTATOYHO H3YYEHHOM B THAPOJIOTHYECKOM OTHOLWIEHHH paHoHe, NPHHH-
MaeMm paBHHIM eJIHHHILE.

3nauenne E, onpeaenexo no puc. 59. Ilpn Cy = 0,26, E; = 0,51,

[loneraBans B  Qopmyay (67) smadenua a=10, n=25,
Qumaxowois = 6384 w~%/c, BHuyHCaAeM rapaHTHIIHYI0 mnonpasky aas
MaKCHMAaJbHOTO pacxojia

1.0,51 St
AQ=752-6384 = 651 w'c.

C yueroM rapaHTHIlHO# NONPaBKH pacyeTHas BeAHYHHA MAaKCH-
MaJabHOro pacxona Gyner:

Qmu 001 — 6384 + 651 =7035 MJI:{'.

¥npamuenne 17. Ilpu orcyrcreun HaOMIOACHHA BHMMCANTL 3Have-
HHe MaKcHMaJapHoro pacxofa Ttaanx Boa 1%-Hoft oGecnedeHHOCTH
Gaaxu Cyxoit Masiukn (Gaccefin p. duenpa) B Iloarasckoil obaacTH.
dauno: niaomaan sojocGopa F =117 Km?; KOOPAHHATH UEHTpa
sogocbopa ¢ = 49°30° ¢. m. n A = 38°26’ B. A.; yKknon Gaakn [ =
= 1,4%0, L =233 kM; fn=14%. Osep u Gonor Ha BofocOope HeT.
Pemwenne MaxcuMaibHblii pacxol TajJuiX BOA BbYHCIAEM IO
dopmyae (75). Hooma pecennero croka y =40 mm, a Cp = 0,65 (c.
5}::.:, 55). I[To npuaoxennio 2 moayabHbif Kosbduumenr kg, == 3,09.
Tel0Ma Yis = 3,09 40 =124 mm. Kosbduuuenr peiykunu n u
KO3(hMHUHEHT APYKHOCTH IONOBOAbA ko onpenensem nortaba. 34. Ins
- gecocrenHoit u crenuoit sonwm Esponeiickoit tepputopin CCCP
peabeda 11 kateropun n = 0,25 u ke = 0,017.
Tak Kak Ha BogocGope ozep Her, T0 8, =10. [lpu fs =0 u [; =
= 14%, coraacio dopmyae (77), 8:=1—08 lg (0,05-1440,1 X
% 0,0-41) =0,82. Tlpn ®eposrHocTn npesuimexus 1% Koahhu-
nHent w = 1,0 (taGa. 34). MNogcraBuB 5TH BeaHUHHB B GopMyay (79),
HAXOAMM MaKcHMaauuuil pacxoa Taasix Box 1%-moft oGecneueHHOCTH

0.017:120-0.82.117 4 _ 61 3 yarc,
(17 41"

¥npamnenne 18. BHUHCAHTL METOIOM aHAJOTHM MaKCHMaJ abHbIA
PACXOJl BECeHHero nojoBoAbsl 5%-HOH OOecneyenHocTH p. Mexu
y ¢. Opasinok.

Mauno: naomane pogoc6opa F = 6800 km% foa==1,15%: fa=
= 53%, fs = 15%; KoOpAMEATH UeHTpa BoAOcGopa ¢=>55°54" c. m.
H )= 32°03' 5. 1. B KauecTBe peKH-aHaJOTa MPHHATL p. 3anainymo
Ieuuy v r. Bure6eka, aas Kotopoil coorsercrBenno: Fy = 27300 K2,
fw..=u,5%, I;L;=4E%, fu_u=30%. {Pnﬁsullr C. Wl. H A=
= 30712’ B. 4. MakcumaJbHblii pacxoa Taawx Boa d%-Hoil oGecne-
wensocTH p. 3amanuoit [suunl y 1. Bure6cka (Umaxss = 2390 wm3/e.

Pemenne MakcHMaabHblil pacxoa Taaslx poa 5%-HoH obGecne-
wersoeTH p. Mexkn y c. OpauiHOK BLIYHC/AsEM MO popmyne (78). Hop-

Ma BeceHsero croka y = 130 mM, KosgduuHenT BapHaUHH BECEHHEro

Qmu 1IN —

(B2}

ae i
P = e

WHTEL TR VIR e



croka C, = 0,35. Ilpunas C, = 2C,, no npuioxkenHio 2 onpeneasem
MOAYIbHEI KOa(uiHenT 5Y%-noit o6ecnevennoctn k= 1,64. Orciona
EeCeHHHN cToK 5Yp-Hoill obecliedeHHOCTH

Vs = 1,64-130 =213 mM.

J11a peKH-aHaiora COOTBETCTBEHHO HMEeM: fa— 105 MM, Coy=—
= D‘lﬁnj k = 1,94|-
Vi o = 1,94-100 =203 mwm.

3Hauenns O; M 62 Aia p. Mexu paccuuThiBalOTCA no GopMyaam
{76) 1 (77).

ITpu orcyrereun ozep &; = 1,0 u 6,, = 1.

Aas p. Mexn 6p=1—081g (0,05-53+40,1-156+41) =043,
a 177 peKH-aHaJlora

baa=1—0,81g(0,05:45 4 0,1-30 4+ 1) = 0,36.
Monyab maxcumaabsioro croka p. 3anaauoit [pHHB

e Qmax_a 5% 2390
e T e T

[Topcrasue B popmyay (78) nodyuerHbie 3HaYeHHs, HAXOLHM HCKO-
MLIH pacxox p. Mexn

= 213 ¢ 27300 41 \017 1.0,43
Qf‘*ﬁ‘ﬂ*ﬂg'ﬁ ( 6800 + 1 ) 1.0,36

¥npamxunenne 19. Paccuutath MakcuMaabHBI PACXO/ JAHBHEBLIX 11a-
poaxos 0,3 u 5% -Hoit BepositHocTH npesblienus p. Puonn y c. ednu
(Gacceiin Yepuoro mopa). Habarogennst oteyTeTBy 0T,

I auo: nmomans sonocbopa F =222 xm? ['‘eorpaduueckue Koop-
AHHAaTH UeHTpa OacceiiHa ¢ =42°42" ¢. m. u L= 43°10’ B. 1. Ozep u
fodor B DacceliHe Her.

Pemenne ¥npamueHue pewaercs B coorsercreuu ¢ § 37. Tax
Kak nJjomais sojocbopa npessimaer 50 1 mensme 10000 xkm? (eMm.
TEIE.‘]. 3D), TO NpHMEHAEM I pemeHdst peavKIHOHHYI0 (opMyay
(86).

B stol dopmysie MakKCHMAaJbHBIT MOAVJAbL @0 ONpEIeaAETCs Mo
Kapre (cM. puc. 63 Ha BKieiike). Bennunna oo = 1,0 Mm%/ (c-x2:?).

[Moxkasatens penyKuHH onpejeasieM NO KapTe pailoHOB ¢ MOCTOsH-
HBIM 3HauycHHem n (cM. puc. 64). IJrta peanunHa cocrasiaser 045.
Lipu orcyrersun osep u Gosor 8, = 1,0 u 62 ==1,0. [lepexoausie Ko3d-
dunnente or 1% -noii obecnevennocTn K pacxogam 0,3 u  5%-Hoi
oOecnieyeHHOCTH NpHHHMalOTes no taba. 37. Hdag pafiona 1l pacnoao-
ennst DacceliHa BEJIHYHHBI 3TH COCTABASIOT: NpH o0ecmeueHHOCTH
p=03% Apasx=125, a npu p=>5% hr;4 =069 Otciona Makcu-
MmaabHpiit pacxon 0,3 u 5% -noit obecrieueHHOCTH:

= (0,09 M*/(c-KMm?).

.6800 = 970 M*/c.

L 45 [ -2 2
Quax oax = 1,0+ (555) " +222-1:1.1,25=265 e,

Quas 55 = 1,0+ (Z5) " +222:1-1.0,69 = 146 w' c.
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¥Ynpaxuenue 20. Paccunrath Makcumaabibifi pacxon 19%-uoft oGec-
NneyenHocTH JaupHesoro nasoaka p. Cyxoit Masuxku. Mexonuble aan-
HLIE T€ 7K€, YTO H B ynpamnennn |7.

Pewenne Pacuer MakcuMaablioro pacxojfa Ji0MKAEBOro napoj-
Ka B CTENHOH 30He NpH Iomann sojocbopa F < 200 kM? BHIDOJIHAEM
no dopmyie (83) npeaesbHol HHTEHCHBHOCTH CTOKA.

Tak kak o3ep B Gacceitne Her, To 6; = 1,0. Cyrounnlit caoit ocan-
KOB N0 Kaprte H3oauHuil (cMm. pue. 16) My = 140 M.

Kosgduumenr napoaounoro croka no tab.a. 36 ana obOwKHOBREH-
aeIX yepnozemon ¢ = 0,30. O6bem croka Wiy=140.0,3. 117 - 10° =
= 4914 - 10°%.

[Ipu BepositHoctH mpepsimenns 1% g = 1,0, MaxkcumanabHbIl
MOIYJbL cToKa Ay oOnpeaeasicM B 3aBHCHMOCTH OT THApoMOpdomer-
pHUECKHX XapaxTepucTHK pycia @y, cxioHoB Mgy, NPOROTKHTEIb-
HOCTH AoferanHs Nno CKJAOHAM-Ter H THNA KPHBBIX PeIYKUMH 0CAILKOB.

[logcrapue B Qopmyay (84) 3Ha4YCHHS OTACALHLIX BEJAHUYHH, CO-
IJ1aCHO 3aJlaHHI0, NOJAYYacM

1000-23,3
91,4 11714.(0, 3. 140)1

== 276.

iy =—
]P

Kosdduuuent wepoxoparoctn pycia (m=9) B stoii dopmyne
npuuaT no tada. 38. [Ipoao/KHTEALHOCTD CKJAOHOBOTO joberanus s
BOA0COOpPOB Maomankio 6oqaee 10 KM? a8 cTenioil 30HH Tex = 30 MHN
(cm. crp. 134). ITo THNY KPHBBIX PeAYKIIHH OCaIKOB, COTVIacHO pHC. 19,
Oacceiin oTHocHTCH K pailony 4a. Hdas M =276, 1ex = 30 MHH 1 THIIA
KPHBBIX PEAVKUHH OCAJKOB 4a MaKCHMAa/JbHBIH MOAV.b cTOKa A, =
= (0,0092.

Ioncrapasa B Gopmyay (83) suauenns A, = 0,0092, ¢ =030,
Hio = 140 MM, s = 1,0, §; = 1,0 u F=117 xm?2, BeYHCAAEM MaK-
CHMAJbLHLIA pacxol BOALI joxiaesoro nasonka 1%-mofi obecneueH-
HOCTH,

Quax 15 = 0,0092.0,3-140-1-1-117 = 45,2 m¥/c.

TEMA 9. PABOTA PEK H HAHOCBI

40, ®opmupoBaHHe peyHoOro pycaa

HasuaucrocTs pycaa, niec, nepekar. Pacnpeneseinne CKOpocTeil B
peKe ompeje/sieTcs (opmaMu pyc/a, odepranuem ero B miaHe. Pycao
PABHUNHOH peKil, Nporekalomeil B ajlloBHAJLHBIX OTAOMKCHHAX (Ha-
HOCAX PeKH), Kak 310 ObiJlo Hajdoxkeno B § 15, HMeEeT H3BHJIHCTYIO
(MeaHapHYecKYIo) (popmy.

Vuacten ¢ GOJbLIIHMH TJAYOHHAMH, WJIH NJI€CH, PACNOJOKENbl B
H3OTHYTHIX YacTaXx pycaa, a Gojiee MeJKHe MeCTa, HIH NMeperKaT bl —
Ha Tepexofax OT ONHOTO3aKpyrjieHdd K apyroMmy. Camas BO3BBILIEH-
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Hasg 4Yacrth AHa, JemKauas MexIy IJiecaMH, Ha3bIBACTCH BaJOM
nepekata. Ormeab, paclojoXKeHHad HA BBINYKJIOM Oepery, Hasbi-
BAETCSI BEpPXHHUM NoOOUYHEM nepexarad.

JIHIHS, coeauHsOWas Mecta HaHOoAbIIHX riayOHH B NJane, Ha-
spiBaercss G apBaTepoM, JIHHAMHYECKOH OCbIO, H/IH CTP eK-
HeM pexkd. Ecni ¢apsatep nJaBHO NepeEXoNT H3 OJHOrO 1Jieca B JpY-
rol, TO IJYOHHEI Ha yyacTKax OoJbLlIHE. Peunukn nHa3blBAKOT TAKOH
nepexkaT HopMaJabHLIM, XopowHM. Ecamn e Qapsartep npeacraBisicT
HCKPHBJGHHYIO JHHHIO, T1yOHHA HAa TAaKOM yyacTke HeOoJabuiad, a ne-
pekaT Ma3uBaloT CABHHYTHIM, <IYPHBIM» (CM. pHc. 38).

Mpopoasueiii npoduas pexku. B nauanbHoil craann GOpMHPOBAHNS
pVCaAa NPOHCXOAHT HHTEHCHBHBHIH PasMblE €ro BcjeJCTBHEe 0G0JBIIOro
Mpeskiennss BEPXOBLEB pyc/a Ha Bojopasieie Ha/l 0a3ucoMm 3pO3HH

Puc. 67. Ilponoabnamit npohuas pexn,

i — npodan panuobecis; ? — HAYAIBHABR NPOQHIL;
4 — cbBpoconuil npohuaL,

(puc. 67). Tak xaxk Gasuc 3po3nH OoJiee HJIH MEHee NOCTOAHEH, TO BHA-
yajge MNpoHCXOAUT (hopMHpOBaHHe pycia B BePXOBbAX: yrayOjaenue
nua, oOpasoBaHue uepenajxos H yerynoB. CmbiBaeMble B BEPXOBbLAX
NPOAVKTH PasnylleHds OTK/JI4iLIBAIOTCH B HH30BLAX, HAa Y4Y4CTKe C
MENbLITHMH VKJAoHaMu, C TeueHHeM BpeMEHH 1o mMepe (POPMHPOBaHHS
pvcada yerynbl M Nepenajbl HCUE3aloT, pycao BpesaeTcd B AOJAHHY,
yeraHapaupaercs NpodHAbL pasHoBecHs. IJTOT npoduin 6ojee xapak-
TEpeH /A paBHHHHBIX pex. MaJjnie pexn dalle BCero HMCIOT NPHAMO-
JIHHENHBIH NPOAOALHLIA NpodHIbL pycia.

Haa pek Kapeansckoit ACCP u Kousbckoro noayoerposa, depyutnx
HayaJo H3 03ep STOro paiona, xapakrtepeH cOpocoBblil TMpodHIb —
C MaJBIMH VKJIOHAMH B BEPXOBbAX H OOJAbUIHMH B YCTHEBOH YacTH
(puc. 67, kpupas J).

Ha cpapunrensno nHefojblIMX y4acTKax pPEKH YKJAOHBI BOABLI Me-
HAIOTCSL ¢ H3MeHeHweM yposHeid. Ha nepecnixaomux pexax (kak
NPaBijao, B 34CyLIKBON 30HE) NO OKOHYAHHH NaBOJIKa YPOBIH BOILL
B ILIeCaX HMaxXOAATCA Ha OTMETKax WNHAKeJIeKallnx nepekartos (Ju-
uusa AB na puc. 68). Pycao npeacrapaser coboit paa pasobUIeHHBIX
naecos. Ilpu BoszpacTaHWH pacxo/JOB B TAKOH pEKe H MPH HH3KHX
VPOBIAX Ha peKax ¢ HOCTOSHHBIM TEUeHHeM Bojla [epeHBaercda uepes
rpeGui nepekatos. DoabliHe YK/OHLI VCTaHaB/IHBAIOTCH Ha [epexa-
Tax W MeubmHe Ha nJjecax (annua 66). C ypeJHdyeHHeM pacxojia
VKJIOH TOCTEeNeHHO YMEHLIIAETCH Ha NepexKaTe H YBeJTHYHBAeTCH Ha
niaece (auuus e8). IIpH BHICOKOM CTOAHHH YpORHA (JHHHA 22) YKJIOH
ocpe/HseTcs H BLIDABHHBAeTCSl KaKk Ha IJecax, Tak H Ha nepekarax.
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Coraacio ¢opmyae Illesu (28), ckopocrs ABHIKEHHS BOAB TOBLL-
Iaercs ¢ ypejauuennem ykaona. Ho na nepexkartax manGosbmuii yKioH
COOTBETCTBYET HH3KHM YDOBHSIM; B 3TO BpeMsi 3/leCh BO3PacialoT CKO-
POCTH, BCJAEACTEHE YEro AHO Ha nepexkarax pasMbiBaercd, a Ha mJe-
cax OorMerKa jxa nopbliiaercs. [1pu BBICOKHX e YpOBHsX NpPOHCXO-
AHT PA3MBIB JIHA NJECOB H HapaluiHpaHue MepexKaTos.

Puc. 68. Tlpopoavuwiii npoduas ama u no-
BEPXHOCTH BOAW B pasHble dasu  pexnMa
PCKH.

lonepeunas unpkyasuus, Ha usrudax PEKH Yy BOruytoro Gepera
cTpyst I (Ha puc. 69a) orkiaonseTcs 0T CBOELO HayaJabHOro Hanpas-
denns. CocelHsist cTpysi, HE VCNEPIIas eme OTKJOHHTBES OT CBOECFD
UCHOBHOrO HallpaB.ICHH#A, CTOJKHYBIIMCh ¢ npHGPEKHOI, OoTpakaercs
K NpOTHBONOMOKHOMY Oepery. OrpakeHnas crpyst umeer MEHBIIYIO

Pue, 69. OGpasopanne nonepeynoi WHpK Yy,

CKopoctb Tedenns. Oua He MOMKET IPOTHBOCTOATH HANOPY COCETHIHX
CTPYH H omyckaercsi puus. Tak oGpasyercst npHjoHHOE TeueHHe, Ha-
TPABJIEHHOE OT BOTIYTOro Oepera K NPOTHBOMOJOACHOMY BHIMYKJIOMY
(ctpysa 2 Ha puc. 69 a).

MONEPEYHOM CEYeHHH 3TO ABHKECHHe HabGeralolux MOBEpXHOCT-
HBIX CTPYH M OTKJIOHCHHBIX IOHHLIX 0Gpasyer MOmMepeynyio 1M p-
Kynasaunio. [losepxnocribie CTPYH, OmycKasichk BHH3, MOAMBIBAIOT
BOrNyTHIH Geper. CKOPOCTh OTATOUIEHHBIX HAHOCAMH CTPVA  VMEHb-
maercd. Ilostomy mnanochl OTKIAABIBAIOTCA HA  NPOTHBOMOJIOKHOM
BeINYKJIOM Oepery.

[lonepeunasn wHPKyJAsiLMS HMEET TEHASHUHIO K BHHTOOOPAIHOMY
ABHAKEHHIO NPOTHB YaCOBOH CTPEJAKH B Iecax, H30CHYTHX RAERO
(puc. 696), n no uacoBoil cTpesKe B IJecaX, H3OTHYTHX BHPABO
(puc. 698).

H. C. Jleasisekmii, usyuaBiminii pacnpejejenme crpyii na pPa3HbIX
yuyacTKax pex, HasBaJ XapakTep HanpasjeHHs CTPYH y BOTHYTOrO
Oepera exoaduiumest, ¢6 0 i H bl M,

Ha nepekarax xapaxkTtep ABMKeHHs cTpyil COBCPIUCHHO HHOM.
31eck HET KPHBH3HEI Dycla H CTPYyH pasbpachiBaloTcsl Mo BCeMy MO-
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MepPeyHoMy CeHeHHIO MOTOKA. Taxkoe pacno/oKenne CTPyH Ha Iepexarte
H. C. Jleasgpckuil Ha3Bal BeepooOpas3HLM.

B CcOOTBEICTBHH C ONHCANHOI CXEMOIl JIBHMKEHHS CTPYH MPOHCXO-
T CAEIVIONIee pacnpeje/ieHue riyoHH B peKe:

1) mauGoabmide 1yOHHBL ObLIBAIOT Yy BOTHYTHIX, 8 OTMEJIH —Y Bhi-
MVKJABIX OEperon;

2) uyesm Kpyue 3akpyrieHue pekH, Tem Oo/blie TIyOHHBL H pesye
BLIPaKCHLl MEJVIH;

3) naumboJblias riayOHHa H HaHOOALIIHH BLICTYRD OTME/JIH Pacno-
JOMKeHsl HiKe (MO Teuendio) BEPIIHHBI KPHBOH 3aKpyrjeHHA.

JlaGopatopubiMii M mojeBuiMu lccenegosanusmud M. B. lloranos
NoKa3aJl BO3MOKHOCTL VIPaBJICHHA MNONEpPevHoil LHAPKYAsuHen s
VJAVUILENHs peXuMa pycta, HCMoAb3ysl JAOHNbIE H MNOBEPXHOCTHLIE
KocO HampasJenHbie nUTh. OTKJIOUAS CTPYH OT BOTHYTOro Oepera
MUTKAMH, Vidercs yMeNbIIHTh CKOPOCTH H NPEKPaTHTh PasMbIB.

[TOMHMO NepeuncjieHHoro, Ha JABHIKYIIHEeCs CTPyH BOJIBI JEHCTBYEeT
CHJla BpalleHHsl 3eMJH BOKPYr cBoeii ocH. CKOPOCTE BpALLEHHS BCAKOM
TOUKH Ha 3eMIOH HNOBEPXHOCTH paBHa HY/I0 Y HOJJIOCOB H BO3PACTAET
oT noJioca K sxsartopy. llosroMmy crpyn BOABE B peKax, TEKYUIHX B Ce-
BEPHOM TOJAVIIAPHH € lora Ha CeBep, cMeltaloTess M3 obsactd GOib-
KX CKOpocTeil B 00JacTH ¢ MeHbIIHMH ckopocTsiMH. Hampapachie
PA3BHBAIOILMXCA LIPH ITOM CHJ HHEPIHH COBlIajlaeT ¢ HalmpapieHHCM
BpAlLEHHA 3eMJIH; OHH TOJKAlOT 4acTHIY Ha BOCTOK HAH B CTOPOHY
npasoro Oepera. B pexax ke, TEKyUIHX ¢ ceBepa Ha 10T, HaCTHILI BOMLLI
nepeMewtaores B o6aactu ¢ GOABIIHMH CKOPOCTAMH. YCKOpCHHE Ha-
NPapJeno ¢ 3anaja na BOCTOK, a CHJL HHepPUHH — B [POTHBONOJIOK -
HYI0 CTOPOHY (C BOCTOKA Ha 3alaj) MJAH TOXe B CTOPOHY NpaBorc
Gepera. DTHM M OOBSICHAETCHA, UTO ¥ PeK, TEKYULNX B CCBEPHOM MOJY-
mapui, 1npappiit Geper BLICOKHIT, NOAMBITBII.

Jledopmauus pycaa. Pycaa pek HermpepslBHO H3MeHAIOTCS, Aedop-
Mupyiored. MutencusHocTh AepopMaliii 3aBHCHT OT TeO0JOTHYECKOTO
CTPOeHHsT pyciaa H pexuMa ckopocreil. Ecian pycio clioxeHO CKalb-
HBIMH, TPVJHO Pa3MBIBAGMBIMH 1OpPOAaMH, TO AedopMalHH TNpaKTH-
ueckn Her. Haubonee moABHAKHB AHO H pyc/ja pex, CHOKEHHLIE 1ec-
KaMH.

Boamownoers gedopmannii B NPOAOJAbHOM HamnpaBJIeHHH pPeKi
OrpaHHYeHa JABYMS HEH3MCHHLIMH OTMETKAMH JIHA pycjia — OTMETKOH
BOJOPA3/AE]a H OTMETKOH B MecTe BIAaJACHHA PEKH B 03€pO HJH B MOpE.
[Tocneansisi oTMeTKa naspiBaerca Gasucom 3aposHH. [lostomy i
obulee majenne O0JLUIHHCTBA PEK OCTaeTrcs MOCTOSHHBIM.

Ha ropHblX pekax pe3ko BbIpaKeHa pasiuila yKJOHOB Ha OTAEIb-
HBIX yMacTKax peku, B BepXxoBbfiX, rjie CKOPOCTH TeYEHHA BOJILI OCO-
GeHIO BEJHKH, pyciac paspabatsipaercs BriayOb. Ha ycrbeBom yuacrke,
rie CKOPOCTH MaJ/ibl, CHCTEeMaTHYeCKH OTK/JIaJBBAalOTCAd HaHOCHL

OraokenHe HaHOCOB 1a HH30BOM YYaCcTKE PEKH B MecTe BHaleHH:d
B 03€P0 WM B MEJKOBOJAHLIE YUACTKH MOpSl NPHBOAHT K 00pasoBaHuio
qeabThl, T. €. OOBIHPHOrO TNpPOCTPANHCTBa, 3AHATOrO PYKaBaMH i
ocTpoBaMH (rakoBw aenbTh pek Boaru, [lynas u ip.).
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Kaaccudukauus pek mo creneHd YCTOHUMBOCTH pyceda. B sasBucu-
MOCTH OT CTeNeHH YCTONYHBOCTH pycja HJAH XapakTepa NpoHCXOAf-
nx B HeM jedopMalliil peKH JeJaTcH Ha NATL THIOB.

1. Pycio c/loeHo O4eHb NOABHKHBIMH rpyHTaMH. CKOpPOCTH B pe-
ke Goabuue. Bo BpeMa napoika M3MeHAeTcs He TOJbKO riayOuHa, HO
W oyepraHue pycaa B naane (manpumep, Amynapbs, HH30Bbe Tepeka).

2. Pycao caoxeno NOABMKHLIME rPYHTaMH. Pa3MbiB H OTJIOXKEHHE
HAlOCOB H3MEHSIOT TOJbLKO TayOHHy, HO He H3IMEHAOT OuepTaHHe
pyciaa B naaue. Ilosoxenne naecop u nNepekaToB MEHACTCA €KEroano.

3. PapHuHHLle peKH, Ha KOTOpPBIX NOJOXEHHEe IIecoB H IlepeKa-
TOB, PaBHO KaK M OuepTaHue pyciaa B njaaxe, nocrosmibl. Hapamu-
BallHe IlepeKaTa B NaBOAOK NPHOJIH3HTEILHO PaBHO PasMbiBY €ro B Me-
Kelb.

4. Pyciio pekH CJIoMKeHno IJI0X0 pasMBIBAEMBIM KPYNHBIM TaJjediy-
koM. Tak, pycaa Tomu, Enucest H JApyrux peKk H3MEHAIOTCHA HE3HAYH-
TeALHO.

5. Pycjo npoxoauT B CKaJbiblX, HE TOMAAIOMHXCA Pa3MLIBY NMOpO-
nax. Jdedopmaunit p pycie Her.

41. Peunble HAHOCH

OGpa3oBane pevuHbIX HAHOCOB M MX KJaaccudukanua. Bona, crekas
¢ nopepxHoctH Gacceitna, 3axBaThiBaer MNpH CBOEM JIBHXKEHHH YacTH-
bl MOYBHLI MJAH TpyHTa. $lBJenHe CMbIBA NOYBEHHLIX YacTHIL CTeKalo-
HIUMH TAJLIMH HJAH JHBHECBLIMH BOLAaMH Ha3blBaeTcsi BOAHON 3P O-
3 Heil mous. Boanas 3po3and 3aBHCHT OT Xapakrtepa NOYBEHHOTO MNO-
KpOBa, COCTOAHHA TOBEPXHOCTH Mo4BLHl, peabeda, BeJHUYHHB CTOKA
# 1. a1, Ocobennio noABepmKensl CMBIBY MaJOIJIOAOPOHLIC cephie Jec-
HBIC TIOYBLI; B MEHbLLICH CTENEeHH — MollHBEe YyepHo3eMbl. CMbiB ocuab-
JIFeTCH, €CJAH NOoYBa 3allHlleHa TycThiM TPaBAHHCTHIM TNOKPOBOM H
JlecoM, HO BO3pacTaer ¢ yeejnueHneMm VKiaouos. llostomy cHibHO pas-
MBITH peunble Gacceitnsl pex Cepepuoro Kaskasa. Cyaak, Tepek w
JIpyrue peKkH HecyT orpomiioe KoJauuectBo nanocos., I'opuw Yepnomop-
CKOT'o no0eperxbs, NCKPHITLIC JecaMt, Mellee pasMBbITHL.

[Ipu BLINA/ICHHH HHTEHCHBHBIX JHBHEH HA TOPHLIX CKJIOHAX PpexH
Npespamaorcs B IpA3e-KaMenHule MOTOKH, HasbiBaeMble ¢CJIsMIil,
fan ceaesuiMu norokamu. [MosepxnocTHOMY CMBIBY 371€Ch CIIOCOOCTBYET
0BJOMOUHBIT  MATepHaa — NPOAVKT BLIBETPHBAHHUS TOPHLIX NOPOIL,
3HaYHTENbHOE KOJHYECTBO HAHOCOBR NEpeMellaeTcd JeAHHKaMH.

[TpoayKTH NOBEPXHOCTHOrO CMbLIBa, NMoONajiaa B PEKY, CMelIHBAIOTCH
C NpPOAVKTAMH pasmbuisa ana u Geperos pycia, obpasys HaHOCH
pekn. Boaa nepememiaer HaHoChl BO B3BELICHHOM COCTOSIHHH HJIH
Bjacyer MX no JAHy. Baekomble HaHOCHL Ha3bIBAIOTCA TaKiKe J10H-
H Bl M H.

Vaeabusil Bec TBepALX wacTHil GoJbiie, yem yAeabHbIH BeC BOILWI.
IToyemy Ke TAXeJAbe YACTHILBI MOrYT OCTaBaTLCS BO B3BCIIEHHOM CO-
CTOSIHHH H He OCeTaioT Ha JiHo? $BjaenHe B3ReMIHBaHHA TBEPJLIX ua-
CTHIL OOBACHACTCH CACAYIOIIHM.
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B typOyjaeurHoMm NOTOKE CKOPOCTb BOAB B KamA0H TOUKe 0~
CTOSIHHO MeHsfer BeJHYHHY H HanpasJjenue. [lyctbh B notoke apuxercs
TBepias vacruua A (puc. 70a). Ona Oyjaer NOAAEPKHBATBCA BO
B3BCIUEHHOM COCTOSIHHM JIHIIL B TOM CJyuae, ec/ii PaBHOJACHCTBYIOULASE
BCEeX NMPHJIOMKEHHBIX K Hell CHJI HanpapJe€Ha MO0J HEKOTOPLIM YIJOM
BBEPX H jJocratouia, 4ToOLl NMojjepxarthk 3Ty vacTHUKy. Takum obpa-
30M, JOJI¥HA CylIecTBOBAThL NOJLEMHAasdA CHJIa, Koropasa OoJbliie CHJbL
THIKECTH TBEPJLOH yYacTHULl, HIH BEepPpTHKAaJbHASA COCTABJdIO-
Il & 51 CKOPOCTH, NOAMEPAKHBAIONLAA YaCTHIY BO B3BCLIEHHOM COCTOH-
nuH. Ila gactrilty A nedcTsyoT cHasl TiKecTH P H ckopoctd ©. Iloj
BAHANHEM 3THX JBYX CHJ YacTHIla JIBHKETCA B HanpaBJeHHH paBHO-
aefcreylouteit. Pasjomkum pashojeicreylomyio R (pue. 706) na ro-
pusontaabiyio Ny 1 Beprukaaenyio N, cocrasiastomue. Beprukanbnas
cata Ny u nonnepKHpaer yactuny /A Bo B3BEIICHHOM COCTOSIHHH.

]'Iﬂ.n::emnaﬂ CHJIA HABJHETCH OCHOBHOI 8 g 5)
NMPHYHHON B3BCLIHBAHHS MEJMKHX YacTHIL - 3
rpyliTa B pyc/je noroka. L4

[Ipn obrekanuu JeKaliHX HA JHE Ya- A
CTHI, TpyHTa OOpasylorcs BHXpeBhLle Teye- R
nust, ORH 3axBaTeHBalOT JeKaulme Ha JHe
YACTHILBI TPYHTA M NOAHHMAIOT HX BBEpPX. 4 Nz

[TomuMO noAneMHON cH/LL, HA YaCTHILLI,

Jemande Ha jaHe, AeHcTByer JobOoBoe faB- gm: 70, P TR e
JeHue. Ecau npeobaanaer nogbeMuas CH- ..o na BARGIIEHAVIO B DOJC:
Jd, TO 4YaCTHUB HAXQIfATCHA BO B3BelIeHHOM YACTHYKY FpyHTA.
coctoaHud, Ecam ke npeobiaanaer Ja0060-

BOE [laBJeHHE, YacTHIB JABHXKYTca no aumy. Ilpu HekoTopolt ma-
HaJbHOH CKOPOCTH YacTHIla, Jexanlasi Ha JIHe, Hauunaer BHOpHpO-
BaTh H, CPHIBAsiCh C MCCTA, NEPEKaTLIBAETCS Ha HEKOTOPOe paccTosi-
Hue. CKopocth, MPH KOTOPOI HAUHHAETCH IECpeMellelHe YacTHIl, Ha3bl-
BacrTess pasMulBaloumen ckopoerbio. JlanabHefinmee BospacraHue
CKOPOCTEH NMPHBOJHT K MacCOBOMY BJEUEHHIO HAHOCOB B HHMKHEM CJ0€
noroka. llostomy Gosaplue Bcero nanocoe B peke y AHA HJIA B IIPH-
IOHHOM CJloe.

[loMHMO B3BELICHHBIX H BJEKOMBIX H4HOCOB, pevyHas BOJA cojep-
AHT HEKOTOPOE KOJHYECTBO PACTBOPCHHBIX B Hel BelllecTs.

MyTHoCTh Boabl M pacxop HaHocoB. Ko/H4ecTBO B3BCMICHHBIX HAHO-
COB, NPHUXOJSILINXCA Ha eaHHHIlY o0heMa BOJIbl, Ha3BIBAeTCHs MY T-
HocTbio. Mythoerh oGosHavaercsi GYKBOK p, H3MEpsETCs B rpaMmax
Ha auTp (r/s1) WA KuaorpaMMax Ha KyGometp (Kr/m?).

Ecan oGbem npeGsl peunoil BOjAb B JuTpax cocrasaser V, a Bec
HaHOCOB B rpaMmax P, 70 MyTHOCThL BeIpaxKaercs dopmy.aoit

=" (89)

MyTHOCTE B peKke TOCTeNeHHO YBEeJHUHBAETCS OT TMOBepXHOCTI
KO IHY.

AHaJIOTHYHO pacxo/ly H CTOKY BOABI NPHMEHAIOT NOHATHH «pac-
XOl» H «CTOK» HanocoB. Pacxox manocoB mnpeiacrasaser co6oi
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KOJAHYECTBO TBEP/IOrO BEIIeCTBA, NEPEHOCHMOr0 BOAON uyepes KHBOE
CEYCHHE PEeKH B eIHHHILY BPEMEeHH.

Pacxon manocon usmepsiercsas B kr/c, T/c miau wm¥c. OB6o3naunm
pacxon soasl Q M%/c, Torma pacxoj B3BelIEHHBIX HAHOCOB BLIDA3HTCA
B Kr/c

r=pQ
HJIH B T/C

r=T[HE'HT'Qr [EH:]}

rlle p— MYTHOCTb B Kr/Mm3.
Ecan pacxon Hanocos Tpedyercs BuluMCAHTL B MP/c, TO Bec HaHo-
COB eqsT Ha HX oObemubll Bec ¥ T/M%. Toraa pacxon

LR TR :
= R L (91)

Koauuectso nanocos B nekoropuix pekax CCCP. HauGonbmas MYT-
HOCTb HadiloaerTcs Ha pekax ¢ Haubojee KPYTBIMH yKJIOHamu, MyT-
oets pexk Kapxasa — Cynaka u Kypwl — nocturaer 4000 r/m3. MyT-
HOCTh BOJLI B HH30BbLAX P. AMyaapbu npesbimaer 3000 r/m?,

Haumenbman wmyrnocrs (p< 50 r/m® naGmonaercs p pekax
TYHAPLL M Taemunx padoHoB CHOHpPH ¢ oOJeceHHBIMH GacceiiiaMu.

Haa xapakTepHCTHKH cpejiHell MHOroJdeTHE ] MytHocTd pexk CCCP
CIYKHT KapTa 30H MyTtHocTd (pHC. 71 Ha Bxaefike). B some I myr-
HOCTL pex meHbuie 25 r/M% a B sone /X oma Goavme 5000 r/m2,

O0beM HAaHOCOB B CEAEBHIX MOTOKAX JOCTHTAET OFPOMHBLIX 3Haye-
HHHE —otr 3,1 Thic.M®c 1 KM? BBacceiine p.Cenokanuaii (F = 120 xm?)
ao 46,6 tee. M* B Gacceiide p. HYkepn (F =30 gm?), snagaonteii B
p. Tepek.

Teepapiit ctok. O6uiee KOAHIECTBO HAHOCOR (B3BELIEHHBIX M TOH-
HBIX) H DAaCTBOPEHHBIX BEINECTB, IPOHOCHMBIX Uepes JKHUBOE ceyeHue
MIOTOKA 33 ONpPENE/ICHHBIH NPOMEKYTOK BPeMCHH (CYTKH, Mecsll, Tof)
Ha3bIBACTCA TBEPABM CTOKOM,.

OGosnauast pacxoj B3BEUICHHBIX HAHOCOB 7, BJIECKOMBIX I10 IHY
(TOHHEIX) HAHOCOB ¢ M PAacXojl PACTBOPEHHLIX BCIIECTS /M (xr/c), no-
TyHaeM CyMMapHblii TBepAblii pacxon pekH: S =r-4+ g--m. Crok
B3BEIUEHHLIX HAHOCOB R, JoHHbIX G H pacTBOpeHHbIX Beutects M
(B TOHHAaX) 3a ONMpeAeJCHHBIN OTPE30K BpeMeHH I CYTOK COCTABISIET:

¥

R=-LT _T.86,4, (92)
G=qT 86,4, (92a)
M = mT-86,4, (926)
S=R+G+M=5sT-86,4=(r+ g m) I'-86,4. (93)

3a rox T - 86,4 =31,5 - 105, Caenosarenbho.
S=31,5-10°(r + g + m) = s-31,5. 10", (94)
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B GoapmmHcTBe ciaydaeB BedHuHHod M moxkmno npenebpeub, TOria

(r + n;-'}:rﬁl Jo- 108 {Mq] (95}

S=—(r+¢)-31,5-10% [1] =

KoanuecTso HaHocos, mocrynajomux ¢ 1 xm?® nuomanu soaocbopa,
npeacrapiaser cobod MOAYJAbL TBCPAOIO CTOKA, KOTOPHLIH H3Mepsercs
B T/KM?, ECJAH ToEepAblll CTOK COCTaBAfET S B TOHHAX, TO MOAYJDL TBEp-
10T0 CTOKa

r—=—p—. (96)

Teepaslit CTOK MOMKHO NPEACTaBHTh KaK CJ0H TPyHTa, CMBIBAEMOIO-
paBHOMEpPHO cO Bcero BoaocbGopa. B stom caydyae CTOK BhIparKaercs
B MHKPOHAaX (MK), T. €. B THICAYHBIX JOJAX MHIJHMETpA.

[Iycrs TBepabifi CTOK cocTaBisier S (TOHHH), IoUlalnb BogocbOpa
I (KM*), oObeMHbLIH BeC HaHOcoB ¥ (T/M%), TOrjAa CJOH TBEpPAOrd CTOKA
B MHKpPOHax

S 1000-1000 S _ n
WEID00F 000 7 SRR ORI e S e

(97)

Onpepenerne TBEpAOro CTOKa pPeK MNPH OTCYTCTBHH M HELOCTATOY-
HOCTH JaHHeix HaOGawopeHun. [lpn orcyrersun nabGmoneHuit cpelHHiT
MHOTOJIETHHH TBEPALIH CTOK pPeK NpHOJHKEHHO ONpeiensiorT o Kap-
TdM MYTHOCTH.

Cornacno uccaenopanuam I'. B. Jlonathuna, xosdgduuuenr sapHa-
i TBepaoro croka €'y csaAsan ¢ Kos(p(HIMEHTOM BapHallii CTOKAE
BOLB Cy:

/151 PABHHHHBIX peK

Co=16410; ' (982)
AJA TOPHLIX peK

C,=333C,, (986)
A5l peK NpoOMEXKYTOYHOrQ THMa

Cy=2,22 G (988):

3nas cpefiHMil MHOrOJICTHHH CTOK HaHoCOB, Ko3(pHIMEHT BapHa-
nuu C’y u npuaaB C’s = 2C",, MOKHO NOCTPOHTL KPHBYIO ofecneues-
HOCTH TBEPJAOro CTOKA.

[lp wanuunn Kopotxkoro psiaa HaOaIOAenHil 3a TBEpPABIM CTOKOM
H TIPOJO/IZKHTE/ILHBIX HabJIofenHH 3a CTOKOM BOJLI CpelHHH MHOro-
JETHHH TBepblll ¢TCK NPHOJHMKEHHO TPHHHMAIOT NPONOPIHOHAJABHLIM

OTHOUIEHHIO cpejliero MHOIOJIETHEr0 H CpejlHero CTokKa BOJILl 3a 3TOT
e nepHosl HaOMoneHHI

§=8—, (99)
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rae S H ¢-— CcPeiHHit MHOTOJIETHHH CTOK HAHOCOB H BONL; S; H g —
CpeUHi CTOK HAHOCOB M BOJAB 33 KOPOTKHH mepuoj Ha6a1ojieHuil,

Hs siaementos Tsepioro croka 6GOJbIIE BCEro H3yyeH CTOK B3Be-
WCHHLIX HAHOCOB H MEHbLIE — CTOK JIOHHLIX HanocoB. [lasi onpejede-
HHS HOC/EAHEro npemoeHo mHoro cnocobos. Tak, B. B. Iloaskos
a OCHOBAHHH HabMIOAeHHH riaBHbM o6pasom Ha Jlomy u Boare
‘ClleJ1an BBIBOJ, STO CTOK JIOHHLIX HanocoB cocrasaser 3—5% obuiero
CTOKA B3BemcHHBX nanocos. M. M. Jlesn, M. A. Beauxanon, I'. U, llla
MOB H MHOTHE ApPYIrHe HpeaaoXuin (GopMmyisl JJIA pacuera pacxona
9THX HAHOCOB.

TBepantit cTOK ¢ Manbix BOAOC6OPOB H3yyen oueHb caabGo. Mexmay
TeM HaOaIoACHHA Ha 60JbIOHX pekax fne MOryr OBITh MexallHuecKH Te-
peHecennl Ha MaJjble BoaocOOpH, rjae ycaoBHA (OPMHPOBAHHS TBEp-
JIOr0 CTOKA HOCT HHIMBHAYAJLHBIH Xapakrep. :

Tak, us aByX psiiOM pacrnofiOMKeHHLX OBPAaroB OIHI YCHJEHHO
pasMbpiBasTcs, a pPycao JIPyroro sajepnopaHo W yvcrohuynso, Ha stax
OBRparax MYTHOCTL BOJBl H TBEpAbll CTOK OYAyT COBEplIEHHO pas-
JiH4HbiME. B oxnom cayvae nosepxsocts GacceiiHa nojaBepiKeHa BOI-
HOH 9PO3HH, BO BTOPOM CMLIBA MOXKET BooGmie He OLITh HJIH BEJHYHHA
€ro OKamerca HHYTCHKHOI. ,

[Moap3yack naHubIMH HAaGJIOACHHI O 3aHJIENHI0 MaJblX BOLOEMOB
B llenrpaabno-Yeprosemunix o6nactax CCCP, K. Il. Bockpecenckunit
NPEAJIOKHA NMPHHATE MYTHOCTb MaJIblX BOJOTOKOB N0 MYTHOCTH KDVII-

HBIX DpEK ¢ TNONpaBOMHBIMH KO3(phHIHEeNTaMH, TIpPHBEJCHHBIMH B
Tabn. 44. :

TaGaunna 44

Mepexopnsie KOIGHHUHCHTH NAK ONPCACACHHA MYTHOCTH BOJLI
MAJLIX BONLOTOKOB

[laomaas popocéopa F
¢ e AR S E .2 2.5 5—10 1050 50—I100 100—200 > 200
J3navenne xospduumenta 30  30—I15 1510 107 75 a—1 1,0

Ha ocHopaumu nccaeiopanuil, punoanenusix B IToponsne, asrop
IPEANOKHA pacCYHTHIBaTL TBEPALIH CTOK ¢ BOAOCGOPOB, CYXO0/10/10B
KaK CYMMY CKJONOBON H pPYC/JAOBOIl 3pO3HH

=t + 1, (100)

rjiie OyKBeHHbIC WHIEKCH COOTBETCTBCHHO O03HAYal0T CKJAOHOBMIT M
PYCJAOBBIH CJ0OH 3pO3HH B MHKpoHax (MK). 4

Cxaounopas SpO3HA 3aBHCHT OT TNOYBEHHOro NOKpPOBa, NpAMO Npo-
TIOPIHOHA/IbHA YKJIOHY CK/IOHA H BelHuuHe croka Boabl. Ilostomy, 06o-
3HaYHB Hepes pp 3PO3HOHHBIH KO3(MHIHEHT HJIH CMBIB B MHKpOHaX
npH ykaoHe, pasiom 1%/g, ¥ n1pH BesiMYMHE CTOKA BOAB, paBuoil | Mm,
MOXKHO BBIPA3HTh CKJOHOBYIO 3PO3HIO

e = o/, (101)

rie y—fopMa CTOKa B MHJANMeTpax; [ — ykaon B npomusze (%oo).
3uaueduns o B 3aBHCHMOCTH OT XapaKrepa TIOMBLL H COCTOAHHS
1OYBEHHOIO IOKPOBA NpHBe/eHs B Taba. 45.
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TaGawuna 45
3HAUEHHA Lo AAA PazHBIX NOYE

MMowmm
Buiu ceanckox039ilcTREHHMY YIOAMA 0 nalmy ofuxnosennsfl | TeMRrO-x3mTE- WAHME
HepudiieM FREH a2 HePEoIosid
3A6b M CTApan MAXOTA . . . . . . . . . 0,09 0,30 0,15
IIagcT 1 obopot maacra . . . ., . . . . 0,025 0,12 0,035
O3nmbie
HO-CTADOMBEIER - . .5 % vty fe ale Lo & s 0,030 0,050 0,030
no obopory naacra . . . . i 0,020 0,007 0, 020
Jajekb H CeNHble MHOrOAETHHE Tpaﬂu s 0, 004 0,008 0,005
i) T A L 0,003 — -—

Pyciosas sposks pp, NOMHMO VKJAOHA, 3aBHCHT OT Xapakrtepa
rpyuToB. HabGaonenuaMu Ha naparax ycraHuB.'[Elm 4TO

rae Ip — yKaon pycaa B %/go.

Ilag sapociminx ycTOHUHMBHIX pycesa b = 0; a1s pycesa ¢ MOJAOTHMH
CKJIOHAMH H necYyaHuM pasMbiBaeMbiM nHoM b=0,03; naa pycexn c
KPYTHIMH OOpPBIBHCTHIMH necyaHuiMu Geperamu b = 0,08: naa cHabuo
pasMuIBaeMulx pycea b =0,15.

Teepantit crok (B M%)

R+ G=(pc+ ) F, (103)

Bansinue peuHblX HaHOCOB Ha paboTy rHAPOTEXHHYECKHX COOpYHKe-
HHH, TypOuH W HacocoB. [maporexmuueckHe COOPYIKCHHHA, co3jlaBas
NOANOPH, YMEHLINAIOT CKOPOCTH JBHMKCHHS BOAL, YTO CnocoGCTBYeT
OTJOMeHHI0 nanocos. Hanocel 3amoJiHAIOT 1[10/1€3HYI0 €MKOCTh BOJO-
Xpanuanla, 3aliasioT BOM03a00pHLIC Y3JIL, MAarHCTpajbHBEIE H JepH-
BALHOHHYIE Kauaabl, CHHKaa HX NPOnyckuyio cnocoGrHocts. Jasa yaas-
JHBAHHS HAHOCOB VCTPAHBAIOT CHEIHAJAbIbBe COOpyHeHus — OTCTOH-
HHKH, KOTOPBIE NEepHOAHYECKH [IPOMLIBAIOT.

Peryaupopanne pyces CBfi3aHo ¢ NPOH3ROACTROM 3eMJjevyepna-
TeJbHBIX padoT H YCTPOACTBOM BBINPABHTEIbIBIX COOPYIKEHHH a5
NOAACPKAHKA CYROXOAHLIX TAYGHH. [1pH npoCKTHPOBAHHH TaKHX Me-
PONPHATHH YPEsBHIYAIHO BAKHO YYCCTE PCHKHM HaANOCOB,

Hauupie naG.10/1eHHil NOKa3wIBAIOT, 4TO B jAeJAbTe AMYAapbH MpoO-
HCXOMHT H3 rofla B rojl CHCTCMATHYCCKO® MOBBILICHHE AHa pekH (1o
10 MM 3a roa), a 3TO NPHBOAHT K MOCTCHEHHOMY CHHXKEHHIO [IPO-
NYCKHOH cnocoGHOCTH pycia. YpoBHH BO BpeMsl NMaBOJKOB NOBLILIAIOT-
Csl, 3aTan/iHBasi 3eMesibHLIe Yrofibfl M HaceJeHHbie myHKTE. OGBano-
BaHHe 3araniHBaeMhX TEppPHTOPHH He aaBajo noJHoro sdgdexra.
[Tostomy B nusosbsax ropueix pex (Tepeka, Amyaapen u apyrux) c
HABOAHEHHSIMH OOpIOTCS METOJAOM PeryJHpoBaling CTOKAa BOALL M HAa-
HOCOB B BepxoehAXx OacceiHoB. BejencrBue CHHWKEHWSt CKOPOCTH JIBH-
ACHHA BOIB B BepxHeM Obede BONOXPAHMAHLL HAHOCH BHINAAAIOT H
OTKAaAbIBAlOTCA Ha JHe, YTO CHHMKaer 3aHJieHHe B HH3OBbSAX.
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[Tonanas na padoume Jonateu TypOHH, HACOCOB H B HACAKH JOK-
JeBaJbHBIX MalllHl, KpPYNHHEE Hanochl VCKOpPAIOT HX HCTHpalHe,
B ceg3u ¢ 3THM HeoDXO0UMO NpeAYCMOTPETL MCPONPHATHA 110 3AlHTE
QO0PYLOBAHHA GT BPEAHOIO ACHCTBHA HAHOCOB.

3auieHne KaHaJa0B W BOAOXpaHMAMWL. Kaunajel rujipoMeaHopaTHs-
HBIX CHCTEM HVJKHO PACCYMTHIBATE H IIPOCKTHPOBATH TaK, 4TOOLI OHH
He szauaaadce. Kpynooie nadocel (auamerpom 6ojaee 0,10—0,15 mm)
HeoOXO0AMMO 3alepKHBaTh B roJOBHOM yuyacrke. Bapeuiennbie HaHOCH
HeOO/LILOIO JAHAMEeTpd MOryT NOCTYHATL 110 KaHaJaM Ha opollaeMhe
noast. [lostomy ckopocTh ABHMKEHHST B Kanajax JoJ:Ha OblTh TaKoOif,
qTo0Bl TPAHCNOPTHPYIOWLAN CHOCOOHOCTL lLpEBLILAJA 3a/JaHHYI0 MVYT-
HOCTh MOCTYNalonen Boabl.

O6beM H NPOAC/IKHTEALHOCTh 3aHJEHHA BOLOXPAHHAHIL MOMKHO
NPHOJAHKEHHO PACCUYHTATL HCXO0MAH M3 opmyan (95).

[Tyere o6mem 3aunenusn cocrasasier Wy m?. Torpma cpeansa npo-
JO/GKHTRNABHOCTL 3aHJeHHS B rofax
iE" s Wiyt Leg (104)
Sa (r+4g)-31,5-108

O6bemuslil pec OTJI0MEHHH B NpyAax NpH €CTECTBEHIOM HX YIJIOT-
HEeHHH OPHEHTHpPOBOUHO MOXKHO NPHHSTH paBHuiM 0,8 T/M%

@akTHuecKH He BCe HAHOCH OTKJIaABLIBAIOTCA B BOAOXpaHH/IHILE.
B 3aBHCHMOCTH OT CKOPOCTH TEYEHHS BOJBL, (PPAaKUHOHHOTO COCTaBa
HAHOCOB YCTaHaBJHBAETCs TO HJIH HHOE COOTHOLIEHHE MEeXIy aKKyMYy-
JAIHell ¥ TpaHCHOpTHPOBKOR Hanocos. llojpoOnbie pacuersl saude-
HHsl paccmaTpHsaloTcds B KypcaxX THAPOJOrAYeCKHX pacueros.

T =

42. uneprua pex

Bona npw ABHXKEHHH 11O 3¢MHOA NOBEPXHOCTH copepmaer paborty.
‘JHeprusi MOTOKA paBHa TNPOH3BCACHHIO Beca crexaloiled soan Q T/c
H BBICOTH majaeHusi f{. DHeprus pacxolyerci Ha TpPEHHE Mexay ua-
CTHUAMH BOJIbl, TPEHHE BOAbLI O JHO pycJja, yAep:KaHHe HAaHOCOB BO
B3BCIIEHHOM COCTOSIHHH, ICpeKaTbiBaHHe HAHOCOB M0 JHY H HCTHpa-
HHUe rpyHra. B ycrbe pexy 3HCPrHa CBOJHTCA K MHHHMYMY.

Pabora B e1MHHIY BPEMEHH, T. €. MOLUIHOCTD,

N=1000 QH ri(m-c)=—202 _ 1333 QH x. c.= 22" =
=9,81 QH xBr. (105)

PasangaoT MOUWHOCTL OPYTTO, WIH KajacTpoBylO (V4acTKa pexH
WJAH TOJHYIO BCeH PeKH), H YAeJbHYI0O KHJIOMETPOBYIO.

Kanacrposylo MoumHocts poiuncasiior no gopmyae (105), rne Q
u [l npuHuMaloT 145 1aHHOTO pacyeTHOro yJacTKa.

[Toanast MompocTs pexH XN ckjaajbiBaercsi U3 MOUIHOCTEH OCHOB-
HOH peKH H BCeX IPHTOKOB:

S N=13,33% Q,H, 1. c.=9,81 % Q,f1; kBr. (106)
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Yile/ibHas#d MOWHOCTD, T. €. MOWHOCTL Ha | kKM y4acrka aamHoft L,
N, = NjL. (107)

Banpocw das camonposepru

1. Hro raxoe noasaabe 0 noloueHs mepexaTa?

2. HTo Takoe crpexienb, (JapeaTtep HWAH AHNAMHUCCKAN OCh TMOTOKA?
3. KAKOBLl THOB NEepexkaToB ¢ TOYKH 3pPeHHs CYA0XOmcTBa?

4. Kag HaMeHfieTCA npoAOSsHBI YKAOH NO AJHNE PeKH 1 BO BpeMeHH Ha oT-
JeAbHEX ee y4acTKax?

3. HU7to Takoe nonepeynan uupkyasnua? B Kakux cayuasx ona oGpasyerca?

6. KakoBel cocTaBiinie YacTH TBEPAOro cToKa pekH? B uem npuynna B3pemnBa-
HHA HAHOCOB M BJeveHHd HX UO JHY?

7. UTo Takoe MYyTHOCTh H KAKODLI COHHMIE €€ H3IMEepeHHA?

5. Kak BHpa3sHTh COOTHOMENHA MeHAY MYTHOCTBIO, PAacXOJ0M H FOZOBHM CTOKOM
BIBECHIENIINX HAHOCOB?

9. Kax onpeneantbh CTOK B3pelneHikiX HAHOCOB MNPH OTCYTCTBHH HaGMOMCHHA u
NpH HAJHYUH KOPOTKOTO pAAa HaGawleHnA?
10. Kak paccuntaTh TBepAH# CTOK C MaJblX BOLOCGOPOB (CYXOMOJOB)?

11, Kag onpefiejnTs MOINOCTL pPeKH (KalacTPoOBYK, NOAHYI0O H KHIOMETpO-
By1o)?

JlaGopaTopHo-npakTHYeCKHe 3aAHATHS

Ynpaknenne 21. Boiupcanth cpepine MHOroJeTHHe XapaKTepH-
CTHEH TBepaoro croka p. Cesepckoro Houna y r. Jlucuuancka: 1) pac-
XO/1 B3BEWIEHNHbIX HAHOCOB r KI/C; 2) CTOK B3BCLICHHLIX HaHOCOB R T;
3) MOAYJL TBEPAOro CTOKa ry T/KM2

Hano: miaowans Gacceitma F=—52400 km?; cpeanHii MHOroaer-
HHiE mMoayab croka ¢ = 2,2 n/(c-KM?); cpennsns rogobasi MYTHOCTb
Bofkl p = 93,0 r/m,

Pemenne 1. Cpeanuii MHOroJeTHHI pacxoj B3BeMEHHBIX Ha-
Hocos onpepenasiem no ¢opmyne (90). Has storo Heo6xopauMo onpe-
AeANTh CpelHHH MHOrOJeTHHH pacxoll BOJAul @, KOTOpLIA BHIYHCAAEM
no opmyae (38):

2,2-52 400

Q= T = 115 m?/c.
Toraa
= 93,0.115
I = e — 10,7 kr,c.

2. CpelHHii MHOTOJETHHI TOJIOBOH CTOK B3BEIeHHBIX HaHocoB R

puiukcasiem no qopmynae (92). IToncrasns B 3ty dopmyay 3HadeHHs r
i T, noayyum

R =10,7-365-86,4 = 337 435 T.
3. Cpeaunit MHOro/JIeTHHH MOAYJb TBEPAOr0 CTOKAa ONpEjeasieM 10
popmyne (96):

= 337 435

— —ia YL
Ty = —53300 = 6,4 T/KM®,
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[Tpn obvemnom Bece y= 1,1 1/M% cornacno dopmynae (97), caoit
CMBLIBAEMOrO IpyHTa

o

|4 =
=3 Iza,Sﬂ MK,

Ynpaxuenuwe 22. Paccunrtath CpeiHHIl MHOTOJETHHIl pacxoj B3Be-
weHHsX nanocoB p. Cumioxu y c. Cuuioxuna DBpoja upu nanuuynn
KOPOTKOIo psjaa HaOJI0IeHHH, |

Hauno: nnomane BogocGopa p. Cunioxu 16700 km?; cpennue ro-
JOBBIEe pacxojibi BojALI Q ¥ B3BEUIEHHBIX HAHOCOB r 3a D jer (tabu. 46);

cpenumil MHOTOJMeTHHII pacxomBoinl Q = 41,8 m%/c; koadhdunnenr na-
puanuu C, = 0,34; C; = 2C, = 0,68.

Tabauna 48

E]]'EII.HHE rofioseic pacxolbl B0A6M H BABCIICHHLIX HAHOCOB
p. Cunwoxu y c. Cunioxuna Bpopa

Pacxon 1933 r. 1935'r. 1938 r. 1939 r. 1940 r. Cymaa Cpeange
Q Mifc . .| 36,1 35,8 12,0 1,8 75,0 171 34,1
pogrfels o LD 11,5 3.97 3,14 9.8 55 11,0

Pemenue Ilpu nanrnuun KopoTkoro pajga HaOMOAEHHH 3a TBEp-
ALIM CTOKOM CpeiHHH MHOTOJeTHHH pacxod B3BeIUeHHbIX HaHOCOB r
BhlUHCAsAIOT no dopmyae (99)

41,8

?:11,{.}"3__1'1_'

= 13,0 KT/C.

rrse To xe peuwenHe MoKer OLITH
30 ATE e noayueno rpaguuecku. Haa sro-
ro, NOAbL3YACH AanubiMH Taba. 46,

nmocTponM rpaduk (puc. 72) csa-
20 s 3 MeKJY CPeJHHMH TOI0BLIMH
/ pacxonaMmu Boabl @ (och abe-

YRR ILHCC) H CPEeNHHMH T'OJOBLIMH
b Frgdidl ' | pacxofaMH HaHOCOB r (OChb OpJH-
/ | HaT). 3aBHCHMOCTbL BLIpasH/JacCh
: |l | npsiMOi, MpoxoasiieH uepes Ha-
£0 %0 60 80 Quie YaJ0 KOOPJIHHAT; 3HAYUT, MEXKIY

CTOKOM BO/AL H HaHOCOB CYVIIC-
Pre. 72. 3aBHcHMOCTb CPeNNHX TOLOBHIX CTBVET NpAMAas CBA3b.

pacxoloB HAHOCOB OT CpeiHerofopHX pac- :
XoaoB BOAM p. CHHIOXH ¥ ¢ CHHIOXHHA Bocrnioabayemess  rpadukoM
bpona. ANS onpeneseHHs cpeiHero MHo-

roJIETHEro  pacxolla HaHOCOB.
Jns sroro OTJ0KHM Ha OCH adcCHHCC CpPelNHHi MHOroJeTHHil pacxoid
ponel 41,8 m*/c. Otclona BocCTaHOBHM MEpPNeHMKYJSAP K OCH X 10 TOY-
KH Iepeceuyennsa c I'[]]HMGi"i. Ha Hﬂ:‘:.'IE,JlHEﬁ TOYKH ONYCTHM NEPNCHIH-
KyJifip Ha OCb OpPJIHHAT. HGJ’[},FTIEI'IIIEH TOHYKa H4 Q_FH OpJAHHAT H OMpe-

neJisier cpeAHHii MHOTOJMETHHH pacxoa Hanocom: r= 14,0 xr/c.
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Ynpaxuenune 23. Onpenennts cpeiiuii MHOTOJETHHH TBepABLI CTOK
p. Cynoii y c¢. Ilecyanoro npH orcyTcTBHH Hab IIOLeHHI,

Jlawo: naomajin Oacceitna F = 1900 km?, KoOpAHHATHI LEHTpa
GacceitHa ¢ = 50°13" c. ., A = 31°40 B. 1.

Pemenne. Ilo 1-:apTE (cm. puc. 49) aas uentpa GacceiiHa omnpe-

jleaseM HOPMY CTOKa § = 56,3 MM, a ¢ = 1,8 a/(c - km?). ITo dopmyae
(38) BeIUHC/ASICM CPCAHHI MHOrOJIETHHI pacxoa BoaAu Q

_._ l|ﬁ']g[m AR T g
Q'—‘ 1{}4 '—15,42 MY C

ITo xapre (cum. pHe. 71) onpenenseM cpeaniol0 MyTHOCTb p JAJidA
Gaccelna p. Cynon. I_LEHTp OacceilHa Ha Kaprte HAXOJHTCS B 4erBep-
TOIl 30He, JIJIS KOTOPOH cpelHssi MYTHOCTh KoJieOjercsas B npejaenax
100—250 r/m® VYuuTbiBas OJH30CTh pacnofoxeHuss Mo ieHTpa Oac-
CeiiHA TpaHHlbl TPEThHEH 30HE, JJA KOTOpOil cpeiHsas MYTHOCTBL CO-
crapager 50—100 r/m®, a Tak#e HEBO3IMOXKHOCTL PE3KOro nepexojna
MYTHOCTH OT OAHON 300LI K APYro#, B Ka4yecTpe pacueTHOH NpPHHH-
MACM

p=150 r/M*=0,15 r/m®.

Cpeaunili MHOTOJETHHH TOJOBOH CTOK HAaHOCOB B TOHHAX BBIYHC-
asieM no dopmyie (92). Beanunny r onpenensiem no gopmyne (90).
Torna r==0,15-342=0,51 xric n R =0,51 - 365- 86,4 = 16083 .

Ynpamxuenne 24. Paccuurath TBep/iblit ¢cToK B Gacceitne ospara Po-
crowd (y r. Boponexa).

1l ano: koopauHaret ¢ = 52°00°, % = 40°00°; naiomanws Borocbopa
I =60 km?; ykaon nna ospara f=7%g; cpennuit ykjaon Oaccedna
I == 15%g. TlouBB — THAKeTOCYTJAHHHCThIE OGLIKHOBCHHBIE YEPHO3EMBI;
PVCJI0 OBpara CJAOMEHO NEeCKOM ¢ rajibkoil; 6accefin pacnaxas Ha 75%,
I'HApPOMEeTpPHYECKHEe HAOJIOJAEeHHA OTCYTCTBYIOT.

Pewenne, 3anaua pewaercs ABYMsA cnocobaMu:

) nyrem ofipeaenenus cpeaneil MyTHOCTH 1O KapTe ¢ BHECEHHEM
nonpasouHoro kosgrprunedra (1A manoro pogocbopa);

2) ¢ yueroMm NpHpoaHLIX ocoGenHocTedl Bofochopa.

[Mpumensiem BTOpoOil cnocob. B 3sroMm caydae TBepiblit CTOK Bbl-
yneasem no gopmyae (100). Heobxopnmble sHaYeHHA pe H [p HaXo-
aum no dopmyaam (101) u (102). ITo kapre usoaunni (pHC. d5) AMAA

ueHTpa BojocOopa onpenenseM HOPMY BeceHHero croka y = 80 mw.
Beoaum kos(pGuIMEHT CHHIKENHd CTOKAa Ha pacnaxaHHbIX BonocO0-

pax a= 0,80 (cm. Ta6a. 15). Torna y==0,80 - 80 = 64 mm.

Insi oOWKHOBEHHBIX uepHO3eMOB H 3a0H (cM. Taba. 45) pe=
= 0,09 mg. Torua no dopmyse (101) pe.=0,09 .64 - 15=286,4 MK.
[lo dopmyae (102), npuuumas anas necyanoro rpyeara b = 0,03, -
"HC/AsieM BLICOTY ¢JI0A pycaosoit 3sposnn pp =003 (64— 14) .7 =
=— 10,56 mx. Cymmapusiii cioii sposun p = 86,4 - 10,6 = 96,9 Mmk.

CyMMapHbiii TBepiblii cTOK BbuHcAfeM no ¢opmyae (103):
R+ G =969 -60=05814 m% Ilpn o6remHom Bece Y= 1,2 1/mM® TBep-
nui crok cocrtapur |2 - bB14 — 6977 T.
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TEMA 10. THJIPOJIOTHYECKHE MWH®OP-
MAILLHM ¥ TPOTHO3bI

43. Cayx6a undopmausy ¥ nporuosa

lleas n comepaHHe THAPOJOTHUYECKHX HHGPOPMAIHI H NPOTHO30B.
OTlenbHble OTPACAH HAPOAHOTO XO3SHCTBA HYKIAAIOTCH B CHCTEMAaTH-
YECKOH WJH [epHojHYeckKoll HH(pOpPMAaIHH O COCTOAHWH pas3IHYHBIX
rHAPOJOrHYeCKHX fIBJeHHH. Tak, B paHoHax opoleHHs AAd BOJOTOJNb-
30BaHHA HeoOXOAMMBI CBeJeHHMSi O pPACXoJaX HCTOUYHHKOB OpOLIeHHH.
Ceejenns 00 ypoBHEX BOJAB, O CPOKaX IPOXOMKJAEHHSI MAKCHMYMOB na-
BOJKOB HeoOXOIHME TPAHCHOPTHHIM H BOJOXO3AHCTREHHLIM VUpeXKIe-
HUAM NPH OpranH3alHi OXpaHsl MOCTOB, THAPOTEXHHUECKHX COOpVIKe-
HHH H HX 3KCHJayaTalHH.

MHorue gBJsenus chaefyer npeasHaerb sabaarospemento. Makcu-
MaJbllbii VPOBEHb NMPOTHO3HpYETCHA [ad opraHusamun mep OopblOH ¢
HABOJAHEHHAMHN, HAHHH3IINE YDPOBHH — JJI51 OPraHH3alHH CYIOXOICTBA,
BOAOCHA0MKEHHA, HCNOAL30BAHHA THAPOSHEPIHH H T. M.

['maponorunueckyio undgopmMaunnio nojanT HabaolaTebHbIe TVHKTH
(BojOMepHbLIE NMOCTHI, CTAHLIHA), KOTOPBIE BXOAAT B TAK HAa3kIBAEMVIO
nHpopmaunonnyw ceth YIMC (Vnpasaenne ruipoMereopooriuecko
Cay K OBI) .

[upponoruueckue negopMalii AeJATCA HA TPH TPYNNL: TeKyIiHe,
snu3ofnueckue u skerpeHHsie. Texymne uHdopmanny H ONOBEUICHHA
BBITYCKAIOTCA B CTPOr0 YCTAHOBAEHHLIE CPOKH— eXeIHEeBHO, exiee-
KaJHo H T.Jl. SNH30ANYeCcKHe HHGOPMAIHH TONAIOTCSH MPH HACTVILIE-
Hui OcoDLIX HABJAEHHH B PEXMHMC peKH — NpH JIeocTaBe, BCKPHITHH
pPEK 1 JIPYTHX, 3KCTPeHibe e HHQOopMalHH — B HCKIIOUHTEbHBIX Y-
yasx: NMpH BHE3annoMm nasBojke, ODOJBLININX 3aTOpax Jblda H T.II.

I'maponoruyeckue HHPOpPMAUHH BHIIIYCKAIOTCA B BHIE eXKeJHeBlIbiX
PAXHOCBOAOK, OloNMeTeHel, MeCAUYHbLIX, CE30HHLIX H TOMOBHIX 0630ponR.
B ropHex paloHax BRINYCKalOTCH Jexaiuble 0030pH.

Kparkccpounsie H goarocpounsie nporuiosst. [Ipornosm, nwan npesi-
CKa3auuf TOro WJIH HHOrO pexHMa pekH, OBIBAlOT KPAaTKOCPOYHBIE H
Aoarocpounsie, KpaTkocpounsie MPOrHO3bl JAI0T 32 HECKOJABKO JIHCH
(ne Goaee 10) 0 HACTYNJAGHHS KAKOTO-H00 ABNEHHA (HAaNpHMEp, OHH-
JaeMOro MakCHMAaJIbHOTO YPOBHS); IOJATOCPOYHLIC NPOTHO3H — 3a10.1-
ro /10 HACTYIJIEHHA Toro uam HHoro siBnenus. Ilocaenuue measitca Ha
npeisapuTeabHble (OpHEHTHPOBOYHHIE), KaYE€CTBEHHBIE H KOJNYECTBEH-
HBIC.

B npeasapHTe/bHBIX NPOrHo3ax AaioT npubJaH3HTENLHYIO Xapakre-
' pHCTHKY, 6e3 nubposeix aanHeiX. Hanpumep, «omHAaeTcd BBLICOKOE
MOJIOBOMbE» WJIH €OMHIAerTcs OuYeHb BHICOKHI MaKCHMAaJbHLIH YPOBEHL:
H T.4. B xauecTBeHHLIX MPOrHO3ax OXHJAaeMoe siBJeNnHe OUEHHBAeTCS
no tpexbanabuoll cucreme, npHueM Tpem# OajssaMH OLEHHBAETCH OYeHb
BHICOKOE CTOfIHHE YpOoBHA HAH Gonbmoii pacxon peku. B cocras xoau-
YeCTBEHHBIX TMPOrHO30B BXOJIMT YHCAOBAfA OlEHKAa CPOKOB HACTYNalo-
LIero ABJCHHS, ero pa3MepoB H OXKHAAEMOH TOYHOCTH.
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B JopeBoaoiiHOHHbIE TOABI KPYr BOINPOCOB, OCBELLAEMbIX THAPOO-
FHYECKHMH TPOrHo3aMi, Obli ouenb y3oK. CocTaBiasauck JHub NPor-
O3 MAKCHMAJ/IbHBIX YPOBHEH KPYNHBIX PEK [0 KpPHBEIM CBA3H YpOB-
et Mexkay Bojgonocramu. Tak, Hanpumep, yposun Boarn B HH30OBLAX
3a6.1aroBpeMenHo NPOrHO3NPOBANHCH 110 YPOBHIO B ycThe Kambl.

B ceasn ¢ Goabmum crpoutenbcrsoM B8 CCCP poapocno sHaveHne
npornozos. boasie nsyuen pexuM pek. Bospocaa u TOYHOCTL MPOTIO-
w0B, HeeMOTpsi Ha Goablioe pasnooGpasuc ycaoBHil (opmupoBaHud

pekHMa pasHbiX pek Ha orpomuoit Tepputopun CCCP.
Jlas mpHMepa PacCMOTPHM YCJIOBHS NPOrHO3MPOBAHHSA BECCHHEro

(ONOBOALS PeK CTCIHON i JgecocTennoi 30H. OcnoBHbIe QPaKTOPHL top-
MIPOBAHHS BECCHHEro I110J0OBOAbLA: OCeHlee YBJAaxucHHe (HTpaouee
NEePBOCTENCHHYIO pPOJb), 3anackl BOABI B CHCXKHOM TIOKpPOBE, CyMMd
Ocajikos TEpHOAA CHeroTaskus H, HaKOHEl, COCTOSIHHE TMOroabl H HH-
TCHCHBHOCTL CHEroTasinusg. YKe B KOoHIE ocenn no cymMMe OCEHHHX
OcalKkoB AaeTcs TpeABapuTebHBIt npornos. Ilocne ouenn cyxoli
ocenn BepoATHOCTL dopMupoBanHs 0O0JbLUIOrO MOJOBO/ALA MaJja, H Ha-
oGopoT, nocJae MHOTOBOJAHOR ocenH (ocobeHno 1ocae No3aHnx 0Ca/IKOB)
HeAbas OXKHAATH HH3KOro nodosoibs. Ilo yeaoBuAM OCEHHEro yBJAM-
enns, raybuHe mpoMep3anns H OMHIAEMOMY TEPMHYECKOMY pemHMY
PANO BecHON MOXHO jAarth Gosee TOUHLIT TPOrHO3 pPasMepoB CTOKA,
MAKCHMAaJbHBIX pacxoiloB H T. A.

Mertonnyeckoe ¥ HayuHoe PYKOBOJACTBO THAPONPOrHO3aMH HaXo-
wirest B segennn Fmapomeruentpa CCCP, xoropulil Buinyckaer (poHO-
pule poraossl Aas Goabmux Tepputopui. Ha ocHose (onoBmIX npor-
HO30B YIIpaBJaeHHs Ha MecTax COCTABANIOT MCCTHBIE ITPOTHO3LI.

TEMA 11. O3EPA, BOJIOXPAHHJIHIIA
(MPYbI) U BOJOTA

44. Kaaccudmnkaums ozep m ux mophomerpuue-
CKHE 5JeMEeHThI

JaMEHyTOE ToNHKeHHe (KOTJOBHHA M BNajHHA), 3aM0JHCHHOE BO-
Aol, mocTynapuleil B Hero noA3eMHBIM HJIH TOBEePXHOCTHLIM NyTeM,
phansaercs ose pom. K ozepam oTHocsaTess H Takue Gojbline BOLO-
oM, kak Kacnniickoe n Apanbckoe Mopsi.

[} sapHCHMOCTH OT TOrO, HMEeT Jii Bojla cBA3b ¢ MupoBuLIM OKea-
oM, oaepa OpiBalor Geccrounnie (Juabton, backyuuaxk, banxawm) n
cromnde (Bahkaa, Jlapoxcekoe). M3 cTounelX 0sep BLHITCKAIOT PEeKM:
Aurapa na Bafikana, Hesa n3 Jlagoxckoro osepa.

[lo yeaosuaM nutanus osepa OuiBaloT GecnpuTOuHbIE, TMPHTOYHLIE
i npirovno-crounbie. Hecnputounbie osepa He HMECIOT NMPHTOKOB, OHH
WAOJAHAIOTES BOJAAMH MAaBOAKOB H TNEpechiXaioT B 3acylULIHBOE BpeMA
ronn. Ilpprounse o3zepa nHUTAOTCA BOAAMH BNajaloumiux B HHX peK;
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OTTOKa W3 o3ep HeT. B npurouno-cTouHble 03¢pa pekH BNAAAIOT H Bbl-
TEKAIOT H3 HHX.

K mMopdomerpHuecKHM 3JeMeHTaM 03¢pa OTHOCATCHA: MJollajib 3ep-
Kanaa, Aamuna, mHpHna, 6onbman 1 MaJjas ocH H T. .

Odnaunra osepa— Kpardaiiinee paccToOfHHE MexAy ABYMSA Hau-
GoJsee yaajeHHBIMH TOYKaMi, H3MepsieMOe OTAeJbHBIMH KOPOTKHMH
OTpe3KaMH,

Cpeanas WHpHHA O03€pa— OTHOIIEHHE IJIOWIAAH 3epKaja
K JLIHHE.

Boanbmas oChb 03epa— paccTosiHue Mexay JAByMmsa HauboJee
yoajennLIMH ToOYKaMH KOHTYpa, H3MepseMoe 110 NpAMOH JAHIHU.

Maaasn ocb o3epa— aullHA, NeprneHAHKyAApHan K 60JabLIO#H OCH,
NpoBeJeHHAadA B MecTe HauOOJAbIUEH LIMPHHBIL.

Bce mopdomerpHueckHe saeMeHThl O3epa H3IMEHAIOTCA C H3MeHe-
HHEM YPOBHS BOJLHL. ’

45. Peum 03ep H BOJOXPAHHANLL

YpoBeHHblll pexuM o3ep (popMHpYeTCA NMPHXOAHO-PACXOAHBIMHE 57€-
MeHTaMH BoAHOro Gazanca (NMPHTOKOM, OCa/IKaMH, HCnapeHnHeM, puiabT-
pauueit yepe3 aAuo W Gepera), BOJHAMH, CrOHAMH H HAroHaMH H JApy-
THMH SIBJEHHSIMH, ONHCAaHHe KOTOPBIX NPHBEACHO HHIKE.

Ecan cymMMa mnpHXOAHBIX 3JC¢MEHTOB

Bk foablie pacXoAHBIX, TO K KOHUY roia
iy ypOBeHb BOJIbl MOBBILaeTcs, i Haoboport,
g A KOrja pacxof BojAb OoJblue NPHTOKA,

' ypoBenb nonumxaercd. B Teuenune MHOTHX
b JIeT YpOBeHb o3epa ocraercs Gosaee HIH

MeHee NOCTOAHHBIM, HCEJAK4YaaA Cay4dyaH
pPe3KOro HM3MEeHEeHHS, BLISHIBAEMOro Teo
JOFHYECKHMH HBJIEHHAMH.

B ornensHbie nepHOAL YPOBHH BOABI B o3epe Koaebaortcs B J0-
BOJBHO ILIHPOKHX Npelesax, 4To 3aBHCHT OT MeTCOpPOJOrHYeCKHX YQIO0-
BHiT Beero Gacceiina. 3HaunTe/IbHble KoseGanusl MPOHCXOAAT B pPe3viib-
TaTe BBITOJHEHHS HEKOTOPHIX XO3AHCTBeHHHIX Meponpusartnil. Tax, B
nepebie TofALl SKCI/IyaTalHH KacKajaa rHipocTanuuil noHH3wjcs ypo-
Bellb 03. CesaH.

Boaubs—310 KoseGaHHuf BOML, BhI3BaHHblie BerpoMm. Pacnpoer-
paHeHHE BETPDHﬂﬁ BOJIILI HE CBf3aHO C repeHocoM 4YacTHll BOABI, B
yeM MoOMKHO yOeantbesi, HaGawolaf, Kak Berep Kojaebaer naasaioniuit
Ha NOBEPXHOCTH BOAK MNPEAMET, OCTABJNHA €ro Ha TOM e MeCTe.

BosiHa COCTOMT M3 XapaKTepHHIX S3JeMeHTOB, NpejcTaBJeHHbIX Ha
puc. 73. Camasi HH3Ka# ToukKa BoJHbl 5 HaswiBaeTcsd MO OB O M,
peicmas Touka (A m B) —BepwmuHOM, wan rpebHe M. Brcora
BOJIHLl /i TIpeJiCcTABJsieT PAasHOCTL OTMETOK rpefHf H MOJAOLIBLL. Pac-
croanne | MeXAy ABYMA BepliHHAMH Ha3bBaeTcd AJAHHON BOJ HBL.
Tauresc yria HakJOHa KacareqbHOil K MPodHII0 ¢ FOPH3OHTAJALHOH
JHHHER HasuLBaeTCa KPYyTH3HOH BoAHL, Bpema, B Teuende KOTO-
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poro BoJMiHa npoberaer paccrosinue, paBHoe ee AauHe [, HaswbiBaercs
nepHoaoM BOAHGL. Oaa co3gaHHs BoOJH HeoGxoauMO, uTOOHI
CKOpocTh Berpa Onlia Goasiie 23,3 cM/c.

B kauecTBe npuMepa A pacueTra BBICOTH A B AJMHHL BOJAHLL [
(8 merpax) npuBeieM sMmnupHueckne dopmyant B. I'. Angpesinona:

h = 0,0208 ©514L153, (108)
[ = 0,304 v193, (109)

rie v — CKOpPOCTb BeTpa B M/c; L— anHna pasroHa BOJHBL B KHJO-
MeTpax.

Pic. 74. Cefimn.

a — piKoyinoase; 6 — AByxyinoBMe.

Berep BoI3pBaeT y HaBeTPEHHOro noJororo Gepera cKonJeHHe BOJLI
W noBBIlIeHHE YpoBHsi (Haron); y noaseTpeHHoro Gepera npoHcCXo-
JANT NOHHXKeHHe YpoBHA (cron). Takoe u3MeHeHHe YPOBHS TMPHBOLHT
K HAKJOHY BOAHOH mopepxHoctH. B cuay storo ycuiansaercss TeucHue
I HanpaBIeHuH NOHHIKEHHS, YTO NPHBOAHT K BOCCTAHOBJEHHIO eIHHOTO
yposns. Y rayO0okHX osep ¢ obGpeiBHCTHIMH Geperamu (o3. Baifikan)
AaKe npH IWTOPMOBHIX BETpax CrOHHO-HArOHHOE H3MeHeHHe YPOBHA He
penLilaeT HeCKOJAbKHX NeCATKOB caHTHMerpos. Ha ApaabckoM Mope
o/'beM YPOBHS TPH HAaroHax JoctHraer 2 M.

Ceflluru—aro croaune BoJHb. Ecin p kaxkof-HHGyAb wacTH o3e-
[\l cosjllaeTcs OTKAOHEHHE OT CpejlHero YpoBHA MojA AeACTBHEM aTMO-
cihepuoro nasjeHAs HJAH BeTpa, TO MOCJe NMpeKpameHHs AefiCTBHA STHX
€l noaa npuxoaHT B KojgebatenbHoe asHikenne. Celinn GuiBaloT 0f-
Hoyssonwe (puc. 74 a), AByX- ¥ MHOroysiaoBule (puc. 74 6). Yaau —
W10 TOYKH HEeH3MEHHOTO YPOBHS,

AMnuintyna xoneGaHMs cefill COCTABJSET OT HECKOJABKHX CAaHTH-
MeTpon Jlo neckoabkux Metpos. Hamprmep, na JKenenckom osepe ona
cocrapasier 2 M,

Bananc soast B o3epax u popoxpanmanmax. Bananc soawl npes-
CTapaseT pesysabTaTr pacyera NPHXOAHBEIX H pacxofHux crareir. K mpu-
XO/NM sJaeMenTaM BojHoro 6GaJjianca OTHOCATCA: OCAfAKH X Ha IJO-
Hlan, 3epkana, CTOK C njouians sogoc6opa y, rpYHTOBONH mpPHTORK P
konaencauus K (o6uiuno ne yuutoieaeMan), K pacxoinbiM sjeMentam
noanoro Oajanca OTHOCATCA: HCMAapeHHe C BONHOM NMOBEpPXHOCTH Z,
CTOK M3 03epa y; W NOA3EMHBLIA OTTOK Yy Bce BeanuHHB HAIMEPSIOTCH
W KyOuweckux merpax (m%). Takum obpasom, nsmenenne oGneMa 3a
KOKOM-TO NPOMEXKYTOK BpeMenn
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AV=(x+y+P)— (24 ¥, + 1) (110)

[Moanaysch ypasuenneM BojHoro Oamanca, OOBIYHO YCTaHaBAHBA-
10T HEH3BECTHYIO, TPYAHO NOMIAKULYIOCH H3YUEHHIO BeJIHYHHY — I'pyiH-
TOBOH TPHTOK HAN ToAsemibiil orTok. B. JI. 3alikos cocranui BOJIH LI
Gananc Kacumiickoro wmops 3a 1930 — 1945rr.  HabGmoaenusamu
M. A. Kyaunka 3a sjgementaMu Bofnoro Oajanca BOAOXPAaHHIAHIL B
3apoJasbe VCTAHOBACHA BeJHUYHHA (UABTPALHH H AHHAMHKA ce CHH-
KCHHUS BO BpeMeHil.

Tennosoi M JenoBbi pexum o3ep. OCHOBHEIM HCTOUHHKOM, BBISLI-
BAIOLIMM HATPERanne BOJABI, SBAACTCA cofqneunas sHeprus. B cBsian co
caabofi TeIoNpPOBOANOCTLIO TIepelada Tenaa no rayoHie npoHCXOAHT
oueHb Meagenno. O6hanas Goablol TeNJIOCMKOCTbIO, BOJAa ABJAACTCH
AKKYMVJAATOPOM Temia. Baarogaps BeTpoBOMY MnepeMmeiuBannio, TeM-
nepaTypa Bodbl B BEPXHHX CJOSX 03epa BbipaBHeHa 0 Ofnpejleeiiol
rayvounsl, Toaunpa 3TOro ¢J0s 3aBHCHT OT BRICOTLI BOJMHBL, 4 CIEL0-
paTeaLHo, H passMepor oszepa. Ha cpeinnx ozepax paBHOMEpPHO IIpo-
rpeThlii caoil Boabl uMeeT rayGuHy S5-—8M. Hike naxonnTes 30Ha
ckauka (2—>5M), B KOTOpPOH TeMrepaTypa pesko NnonHxaercs, HHOr 14
na 20° Tloa sToil 30HOH TeMepaTtypa nocTeneHHo NMOHHKAaeTes C Tay-
Gunoit. Takum o6pasoM Ha TOBEPXIOCTH 3aJeraer Nporpersiil i BMECTe
¢ TeMm mauGojee Jerkuil cjaoii BoAbl, KOTOPLIH HE MOXKET ONyCTHTLCH
BHH3 M 0OeCIeYHTh NMyTeM TCMJI0BON KOHBEKUHH (nepeMeinicHye) Bbl-
paBHHBaNHe TemuepaTypbl Bo Beeil Tome BoAs. C noHMmKeHHEM TeM-
nepatypbl Mo TAYGHHE MOBLIIACTCS FJIOTHOCTH BOJHOH MaccChl. Takoe
pacrpeiejeHHe TeMnepaTypbl HasbiBaeTca NpsMok TEpMHUYECKOH CTpa-
tuukannei. Oszepa TPONHYCCKHX CTPAH OTHOCATCHA K TPYHIC TEMARIX
C npsMoil TepMuvecKoil ctpaTndukanuei. B yMepeHHBIX IIIPOTAX 1IPA-
Mag crpatuduKanus B 03epax HMEeT MeCTo JEeTOM.

Ecan Ttemnepatypa Bcell BOJHOH MacChl HaXoJIHTCHA B npeaejax
0 —4°C, T0 B NOBEPXHOCTHOM 0oJee JerkoM cjaoe Temneparypa Oyler
HHUMKeE, 4 Aaablie no raybpne paciogaraiotes Dojee MmJI0THBE CJIOH C
fojgee BHICOKOI Temnepatypoil, 6auzkoi k 4°C. Taxoe pacnosiomeHHe
asbiBacTes 06paTHoit Tepmuueckoit crpatndukanueii. XoaoiHuie o3e-
pa IMpunoaspbsi OTHOCATCS K rpynme osep ¢ oGpaTHOM TE PMHYECKO
cTpatTHHKAHEN.

B yMepennblx WHPOTAX OCCHBIO MPH OXJaHIeHHH BOABI C yBeanuc-
HHEM TIOTHOCTH BepxHie ¢jou onyckawores sius. Ilpn ammnrensnom
OXJaXKJIeHHH BCs Boda JIO AHa NMpHMeT OAHOPOJNYIO TeMmiepaTypy Hai-
GOABLLICH MJOTHOCTH, a TIpH elle GojablleM OXJaXJIelHH Ha 10BepPXHO-
CTH ocTamercss nanboace Jerkuit H Goaee oxgaamaeHusli caoi (oGpat-
Hag Tepmuyeckas crparndukauus). Oszepa yMepeHHHX IMHPOT OTHO-
CSITCA K TpyTne CMemaHHLIX ¢ TepeMeHnoi crpaThduKaiiei no spe-
MenaM rojaa — npsamMoit aerom, o6paTHOi OCENbIO.

[Tocsie yeTaHOBJICHHA HYJEBOH TeMIlepaTypbl 03€po HauHHAET 3a-
Mep3ath ¢ nosepxnoctd. Ilpn Gesperpenioii noroje wiH npu caabom
BeTpe Jael BHauajse obpasyercs y Geperos, Ha OTMeNsX, a 3aTeM H B
Goaee raybokux mecrax. Ilpu mosnoM GespeTpud B NMEpBYIO XOJOAHYIO
SICHVIO 1OYb TOHKAf IJICHKA JbJla IOKPHIBACT BCIO IOBEPXHOCTL 03€pd.
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I3 nanapHeHwieM Jea yToaUlaercs, Npespaiasck B POBHBI, Taagkni
JendaHolt nokpos. Kak nokaswipaiot nab/i0/enus, 3aMep3ath HAUHHAIOT
OJHOBPEMENHO KakK o3epHblé BOJA0OeMBl, Tak M Bojgotoxku, OnHako
CHAOWNOIN JeA0CTaB HACTYNACT PaHbIIe HA o3epax H BOAOXpalnH-
imax. Jlenocerap B BepxneM Obedpe CBHPCKOro BOLOXPaHHIHILA onepe-
HAeT B cpellHeM ua 8 jneil oGpasoBanHe Je10CTaBa B €CTCCTBCHHBIX
veaosusax p. Ceupn.

YroJsuende abAaa npoucxonaur cuusy. Ilpu cuasnom setpe n BOJ-
enm JeIFHoil NOKpoB HHorda paspymaetrcd. Ha kpynneix pogoeMmax
B rayOHHHBIX MecTax Jied poobuie He obpasyercs. 3410 NpH CHALBHOM
BOJHCHHH TepeoXJiaienne pacipocTrpaHaercs Ha HEKOTOpyio raybi-
Hy, uto crnocobersyer obpasoBaHuio BHYTPHBOAHOrO Jbia. Takne sB-
aennd nabaogalores Ha Jlagomckom osepe.

Tasinne nbaa HaunuaeTcst NpH NOBHILIEHHH TCMMEPATYpPLl BO3AyXa
suitie 0°C. B crosiunx Bogoemax Jed o0bYHO Tae€T HA MecTe, a B Mpo-
FOUNBEIX €r0 YBJICKACT TCUCHHE BOILL.

Mpospaunocts M user Bojbl B o3epax. [Ipozpaunocreio, wan ray-
OHnoll BHAHMOCTH, HasbiBaeTcsl Ta rayOHHa, HAa KoTopoll Oeanii JHCK
1naMerpoM 30cM cTaHoBHTCA HEBHWIMMBIM Habamogartenio (Bo3BhIIE-
Hie rjaas Haj Bofol He Ooaec 2M). B oaepax c¢ uucroil BOZOH npo-
spaunocts jgocrnraer nopaaka 40m (uanGoapwas B 03, Baiikan).
B ouenn MyTHoil Boie npo3paunHocTs chumxaercs go 0,2 — 0,3 M.

[Moa uBeToMm BOABI NOHUMAIOT LBET, VJABIHBACMLLL HabaOLaTedEM

¢ fopra cyana wan Joaku. Ileer ozepa GuiBaet 3eqeHbIM B TIyHOKHX
O3epax ¢ YHCTOH BOJOH, MEJATOBATO-3eICHLIM B HerayOOKHX H MeHee
MHCTBIX BOJloeMax H KOpPHYHEBLIM B o3depax ¢ 60J0THOH BOMOM.

46. boaota M uX ruapoaornyeckHe ocobeHHOCTH

boanoTtowm naswpaercd n30LITOYHO YBJIAaMKHEHHBI YYaCTOK 3eM-
11O NOBEPXHOCTH, NMOKPBITHIH caoeM Topda raybuHol He meHee 30cm
n neocymenioMm u 20cm B ocymennom suje. MsOulTouno yBaamuen-
bl YUACcTKH 3eMaH, uMeomue ciod Topda mensre 30 cm HAH BOBce
e  nMewmue  Ttopda, wHasupaoTed 3a00J0UYEeHHBLIMH 3€M-
J5Mu,

Boaora obGpaaylores B peayabtate: 1) sapacrauusi u 3aTophoBbi-
naning BofoeMoB; 2) 3alojaunBaHHA JECOB M JIECHBIX TOMKapHLL I
3) aabonaunBaHNs JYros,

[Tpuunnoit sabosaunBanus B TyHApe SIBJASETCH Majoe HCmapenue
C NMOBEPXHOCTH 3€MJH W HeryDoKoe sallieraHHe cJ1osi MHOTOJeTHe-Mep-
ILIX nopoA. ITOT ¢A0H ABJAAETCH BOIOYTOPOM, BCJAENACTBHE Hero mpo-
HCXOJANT HaKaninBanie nofibl B BePXHHX CNOAX NMOYBLI.

B crennoit sone saboaavnBanile BO3MOKHO B MONMAX pPEK BCJET-
CTBIE 3aCTalBaHHUA BOJHI.

bonora ocobenno pacnpocrpaHensl na cepepo-zanane Espomneii-
ckoit Tepputopun CCCP. 3aeck zaGonouennocts nocruraer 40%, a B
Tynape oHa eume OGoasme. I0mnee Kuesa — Psizanm — [lenssl Bepxo-
phix Gonor yme Her. OO6mupubie Geccrounsie Huamennoctn (ITonecse,
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Memntepa, Modaoro-lllekcHunckad HH3MeHHOCTL) Oorathl 060JI0TaMH.
B Bocrtounoit CubupH BCcTpeuamTca MeJKHe TOp(AHHKH. ,
maponoruyeckne pacuerbl B NpoekTax ocyweHus Goaor neobxo-
AHMbl 51 ONpelejJeHHs] pasMepoB OCYLIHTENbHbIX KaHasoB., OCHOB-
HEIC pacCHETHHE XapaKTePHCTHKH CIACAYIODIHE. CPEI[HHI':I MHOTOJIETHHH
CTOK, {![]Eﬂ[-IHﬁ MHOTOJETHHH MaKCHMAanbHLIH MOOAYJb CTOKa, MOAYVIB
CTOKa TPeANOCeBHOrO M NMOCEBHOro nepuofos. Kaprel nsonunui cpen-
HEro MHOTrOQJIETHEr0O CTOKd OTpaXaloT OCHOBHEIE, OCpelHeHHEIE a3
KPYIHBIX BOAOCOOPOB XapaKTEepPHCTHKH, B TOM uHcje 3a00/10ueHHOCTh
H sajeceHHoctb. M3 aTHX coofpaxeHufi cpefHHH MHOTOJETHHH CTOK
aasi 3a60J0ueHHBIX BOAOCOOpPOB B JIeCHOH 30He ONpelejdioT 1Mo Kapre
H30JHHHI rogoeoro croka. B uenrpanpnuix xe panonax PCOCP, rpa-
HHYAIHX ¢ 30HON Jecoctenu (1oxuble yactHn Kaaunuuckon, Mockos-
CKOH W mnpHJeramomux K Heil obGaacrei, Meuepckoil HH3MEHHOCTH),
CTOK ¢ 3ab6oJoueHHBIX HefoabwnX BoXocOOpPOB MeHbLIE, YeM MO KapTre
u3oauHMf, npubansutensuo Ha 15— 17%. 1
PacueTHBIMH JJIi OCYLIHTEJNBLNOH CHCTEMBl ABAAIOTCH MOAYJH CTOKA
NPEAIOCEeBHOTO M BEreTalHOHHOIO MEePHOAOB H3 CEAYIOMHX co0bpae-
HHUii: MouBa fojkHa OGBITH CBOEBPEMeHHO NMOATOTOBJEHA K MOCeBY paH-
HHX 3€PHOBBIX KYJbTYp, MO3TOMY H KaHaJibl JIO/XKHB OTBECTH BOAY C
3a60JOYEHHBIX MAacCHBOB B mpeanocesHoii nepron. HemonyeruMo man-
Te/IbHOE 3aTOMJICHHE JIYTOB H ceHoKocoB. Ilostomy ocymHTe/nbHad CeTh
JOJIAHA OLITh paccuHiTaHa Ha OTBOA O AEBOro CToOK4a BeretTaluHoH-
HOTO mepHoa.
ITo nccnenosanusiM K. E. MBaHoBa, cTOK BererallHOHHOro mepuoja
B Cmonenckoii, Opaosckoit, Kanymckoit, bpanckoi n Tyasckoii 06-
nactax cocrasaser 0,02 a/(c-ra); B Mockoeckoi, Pssanckoi, Kaau-
nuuckoil, ipocnasckoft 1 Baagumupckoii — 0,04; B I'opbkoBekoi, Ka-
porckofi, Kocrpomckoit u HMsanosckoft — 0,05; Jlenunrpaackoii, Hoe-
roponckoit 1 Tlexosckoii o6aacrax — 0,035 n/(c-ra).
CTOK MpeanoceBHOTO MEpHONA gnpp PACCYHTHIBAIOT B 3aBHCHMOCTH
OT MaKCHMAJNBHOTO MOJV/A CTOKA @max MO CHAEAYIOIHM QopMyTam:

Tnp =— k‘?mn:r.m {1113}
gnpzk:l'?mﬂxm (1116)

roe k£ u ky 3aBHCAT OT HONYCTHMOH INPOAO/IKHTEJNBHOCTH 3aTOIJICHHS
KyabTyp T B CyTKax:

1,63 .
r=L 04 (112a)
3,63

Ina mepseix AByX rpynn ofjacTed, nepeuicIeHHBLIX BhIlle, INpH-
nuMaercsd £, a I8 NOCaeIHHX — k.
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Bonpocel 0as camonposepku

|. KakoBw OCHOBHBE THIB 03ep (B 3aBHCHMOCTH OT HX cBA3H ¢ MupoBmM OKea-
HOM i OT YCJIOBHA NHTaHHA)?

2. KakoBw Mopdonorudeckie sJAeMeHTH O3epP H KaK OHH oONpelensiorca?

3. Or gero 3aBHCHT YPOBCHHBIA pemHM o3ep?

4, Kakoli BHA nmeerT ¢opmyna BojHoro GanaHca o3epa H BOAOXpaHHAHLLE?

5. Uem pHABaHLI BOJMHLI, HATOHB, CrOHH H cefmu?

6. Or uero saBHCAT AAHNHA H BLICOTA BOJAHL?

7. Kax dopumupyerca tennopoil pexium ozepa?

8. Uro takoe Gosoto H 3aGOJ0UCHHBIE IeMJi?

9, Jlaa kakoi Uend H KaK pacCuHTHIBAlOT MOAYJH CTOKA NPeAnoCesloro H Bere-
TALHOHHOPO NMEepHOIOB?



Pasaen I11l. BOLOX0O3AHCTBEHHbIE
PACHETbI

TEMA 12. MOHATHE O BONOXO38HCT-
BEHHBIX PACHETAX

47. Hexkoropbie cBeleHHS O© PEryJHPOBAHHH
CTOKAa

PeKHM DeKH He Bcerja COOTBETCTBYeT 3amnpo-

caMm HapoaHoro xoasiictsa. Ha GoJdblunHCTBE pex
CCCP ocnoshag uactb croka (muorga jno 100%) npoxomur B nepuon
BECEHHEro NoJ0BO/ALA, Korja mnorpebjeHHe BOAbL OOLIYHO HEBEJIHKO,
a B Memedh BOALL HejoctatoyHo. llpw OwuiToBOM H NpOMBIIIEHHOM
pojocHabxennn norpebiaenne Bojul GOJbLIC IHEM, YeM HOYBIO, DOJL-
e B padouyHe JHH, 4yem B Hepaboume, H T. A. Heoxunaxkosa obecne-
YEHHOCTL BO/JOIL H B pasHule roabl. B cesiau ¢ 3THM, nanpimep, orpa-
HHUHBAIOTCA BO3MOMKHOCTH OpOWIEHHS B MaJOBOJAHLIE 10 CTOKY
TO4Dbl.

Hepasnomepno pacnpejeiennsl BOJNHLIE 3anachl H 10 TEPPHTOPHH.
OHH 3HaYHTEJbHO NpPeBRaloT norpebJeHHe Ha CEeBepe H COBEpHIeHHO
nepocraroudsl B crendHoll 3oHe CCCP. OcyillecTBAEHHE TPaHIHO3HBIX
IVIAHOB 110 MEJIHOPAUHH 3eME]b, B OCOBEHHOCTH MO OPOMIENHIO, H NMpPOo-
MBILIJIEHHOMY CTPOHTCJLCTBY BLIZBIBACT HCOOXOAHMOCTE NPHBECTH B
COOTBETCTBHE NPHTOK BOAL ¢ NOTpebienHeM B OTAeJBHBX Oacceinax
pPeK, B OTACJBHLIX IipHPOAHBIX 30HAX W Aaxe no Coserckomy Coloay
B HeJ0M, ITO Nepepacnpesescnne HepaBHOMEPHOrO BO BPEMCHH H
NpoCTPancTRe CiOKA PeK B COOTBETCTBHHM C PeKHMOM Bojonorpeb.c-
HHfl H BOJONOJAb30BAHHA HA3LIBAeTCH PEryJHPOBaHHEM,

Peryauposanne croka cayXuT Takmke Aas Gopubbl ¢ BOAHOI 3po-
auenl nouys Ha BofocOOpax, /sl NPeiyIpeKIeHHs HABOJAHEHHH | ceiell.
Ao peryiupoBaHHsi CTOKa YCTPAaHBAIOT NPYAB W BOAOXPaHHJIHINA,
B KOTOPBIX HAKAMJAHBAIOT BOAY B NepHOM, KOrja ee nocryijiesne 60.1b-
e norpebJieHs. 3aTeM 3TH 3anachl pacxXoAyiOT B NepHOAL MaJoro
NpHTOKa H OoJibIIOro notpedaens.

B 3aBHCHMOCTH OT TOro, Ha KakoH OTPE30K BPEMEHH pPACCUHTAHO
pPeryupoBaHHe CTOKA BOJOXPAHW/IHILEM, Pa3JHUAOT CJAELVIOULHE Ero
BHLI: CYTOUHOE, HEAEeJNbHOE, Ce30HHO-TOAHYHOE H MHOTOJIETHEE,

Bo Bcex ciay4yasix peryjHpoBaHusi CTOKa HeoOGXOAHMBI B O 40 X 0-
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gaiicteenHbie pacuers. Oun cayxar oOocHOBAHHEM IPOEKTH-
PYeMBIX eMKOCTeH BOAOXpaHHIHIL.

OcHoBHble 3J€MEHThi BOJOXO03AHCTBEHHLIX pPAacYeToB. IJeMelnTaMH
O10X03A{ICTBEHIOTO PacueTa SiBJIAIOTCA NPHTOK HJH CTOK ¢ BonocOopa
i norpebacHue BodL. B cymmaproe norpebienHe BKIIOYAETCA PacXon
11 HCMapeHHe ¢ NOBepXHOCTH BojA0eMa M (UAbTPAUHIO B PYHT Hepes
JJKe BOIOXPAHMJIHILA M 3eMJAsHYI0 MIoTHHY. Ecau npuTok K BOIO-
spannauuly 0Oosbile ero eMKo- ;

CTH, JUIUHIOW BOAY OTBOJAT ye- @m/7«

pes  cOpocHble  COOPYIKEHHS.
SJror  obbeM BOIBI COCTABJSET
TaK HaabiBaeMblii cGpoc. |

CoorHolnense MexXAy  TpH-
TOKOM W norpebjaeHHEM MOMKHO
naolpasnth rpaduueckl B BHIE
copMeleHHoro rpaguka.

[Ipn cyrounoMm peryJanposa-
U UMK HaKOILIeHHsi H Ono-
podiHeHns 34BeplIaeTcd B Te-
uyenne cytok. Bona Haxkanau- e é é—— ’3
BOETCH B BOAOXPAHHJIHLLE B Yachl
fonnAeHsoro notpebaenus (Ha- Puc. 75. CyTouHoe peryiHpOBaHHe CTOKA.
npiusep, npH BOAOCHAOKEHHH— -'—mnanwnigi';:lﬂaﬂt_?“;uggﬁgﬁﬂ: pexu  (npi-
I HOUMHBIE Yyackl) H pacxoayercs
B0 BpeM#A TIOBBIIIEHHOTO BO- 3
nonorpedacuus (puc. 75). Iyers Qep. eyr — CpeANHH CYTOYHBIH PACXOL
nerounnka B M%u. 3a 24 4y npHTOK cOCTaBHT Qep. cyr - 24 M?. Ecian
() —— noHuKenuoe norpedaeHne 3a N 4ACOB, TO BCEro 3a 3TH N YacoB
i1 nerounnka Gyaer mapacxofoBaHo Qon M%. Octatok BOAB Qep. cyr X
W 24— Qun Gyer pacxo[oBaTbes C TIOBHIICHHBLIM pacxonoMm Qo B Teue-
e 24—n yacos.

CJe1oBaTeNbHo,

i)

Qi; (24 Y H}: Qrp. cyr * 24 — QH”* (113}
Orciona

. Qep. eyr-24 — Qyn
Q=—"""F—- (114)

[1ps HeleabHOM pEryJiHpOBAHHH H3JHIIHHIL, He HCHOJb3YeMBblil CTOK
i BLIXOJAHBIE JHH HAaKall/IMBaeTcsl B BOAOXPaHHJHILE H pacXoiyercda B
pabouue Jiuu Hejean (pHc. 76).

[Ipn ce30HNO-TOJAHYHOM pPEryJHPOBAHHH BOjla HaKall/HBAETCHd B
HOJAOXPAHHIHILE B MHOIOBOIHBLIA CE30H, HanpHMep BeCHOH BO BpEMI
CHEroTasHus, M PacxoiayeTrcs B MaJOBOJHLIC ce30oHbl roga. B muoro-
HOJHBIE TOAbLI H3JHILIEK BoAbl cOpachiBaeTcsi H3 BOJOXpaHW/IMILA, a B
HCKJAIOYHTENBHO MAJOBO/IHBIE TO/bl BO3MOXEH AEQHIHT CTOKA.

Ha pue. 77 nokaszan Takod rpaduK jas ciaydasi Ce30HHOrO pery-
anpopauns., Ha ocn abeupcc OT/0XKEHB AaThl (YHCJIA H Mecsubl),
4 Ha OCH OpAHHAT — pacxoibl BOAb. Jlnuns [ nsoOpaxkaer rpadux
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KoneGaHusi pacxofoB, WM rpaduK NMPHTOKA;, JHHHA 2 COOTBETCTBYET
xony noTrpebJjeHHs Bojbl H3 BopoxpaHuiuiuia. OvepMAHO, Ha YydacT-
ke ad morpeGaenue npespimaer npurok. Henocraiouiee norpedaenue
BO3MeEIIlaeTCsl 32 CUeT 3aMacoB BOJbLI, HAKONJIEHHBIX B BOMOXpaHH/IHILE. -
Ha yuacrke 068 nmputok Goabme norpebsennsi. Bogoxpanuinile no- -
MOJNSETCS 32 CYeT HMEIOIHXCH H3JIHIUKOB BOAH H T. L.

awle

T " S " — — — — ———

1 SIS 4

1 | =
-8 1 2 | 4 3 5eym.

Pue. 76. Hepeavnoe peryanpoBanue.
! — nononorpeGaenns; 2 — nputok; J— Hakonaenue,

Puc. 77. Ce30HHO-r0JHYHOE Pperyu-
pOBaHHC CTOKA,

I — npurok; 2— norpefaeune; J§— ma-
KONAeANe,

T o d ST ol (R Pl £ 3 Va1 o g v
AR/ R/ (S | A G R /S ) G |

[Tpu muOro/ieTHEM pEryJHPOBAHHH pacyeT BELYT € Y4YETOM exe-
FOAHOTO CTOKA 3a MHOTOJIETHHH MEpHOI, B TOM uHCAE H 3a HandoJee
NPOAOJIKHTEJNbHBIT MEPHOJ 3acyIlJHBLIX MaJjOBOJAHLIX Jer. B 3ToM
ciayuyae AONOJHHTEJbHBIE 3amacel CO3MAI0TCA B BOJAOXpaHHallle B
MHOTOBOJHBIE TCJLL.

48. Bojpoxo3ssiiicTBeHHbIE pacyeThl MPH NPOEKTH-
POBaHHH BOAOXPAHHAHIL, (MPYLOB) CE30HHO-TO-
AHYHOTO PeryJaHpOBaHHA

KpuBbie naouaneir u obbemos. s pacyera eMKOCTH BOLOXPAHH-
JHILA [pPH peryJHpoBaHHH CTOKa HEOOXOAHMO ONpeNe/HTbL IJOUlaAJdH
sepkaJ W o0BLeMOB NpH pasHoil raybuie nHanoasenusi. Has srtoro
CTPOAT KPHBLIE 3aBUCHMOCTH MEJy miollagsmu, o6beMaMH H YpPOB-
EAMH Boabl. Ha pue. 78 uzobpaiken naan BOAOXPaHHIHILA C CEYCHHEM
penveda uepes | m. Ilo sTomy njany onpeaensiorT mjiollajH, orpaHH-
yeHHBIE OChI0 IJOTHHBI H Kaxaoii H3 ropHaontaged. PeayabraTh
NJaHHMETPHPOBaHHs 3aHOCAT B Benomocts (raba. 47). Ilnomwans
sepkana @ = 0 npu orMerke AHa Tajbeera 93,7 M.
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Tabaunua 47
Pacuer naowanei n 06-eM0B BOAOXPAHHIHLLA NPH PASHBIX YPOBHAX BOMAbI

Chrid e Cpeanss SO~
onem 1] Tamee St [P i oG
H THC. M? ThC. M? Aamu ft M ThiC. M
93,7 () 0
2 0,3 6 6
94,0 40
GO 0,5 30 36
04,5 80

[lo maHHbIM nepseIX ABYX rpad tabauusl (Do OTMETKaMm ropH30H-
raseir H W cOOTBETCTRYIOIIHM HM IUIOMA[AfAIM @) BHUYEPUYHBAIOT KpH-
pyio njowaged w==f (HA) (puc. 79). Ha oca abcuucc OTIONKEHH
Ha OCH OpJAHHAT — OTMETKH TOpH30HTAaJeH,

| lonsaysick 9TOH KPHBOH, MOMKHO YCTAHOBHTH IMJIOIalAb 3epKala BO-

IJaoniaiagH B TEKTapax,

JoxXpanHanIia npH Job0H BbICOTE VPOBHA BOJHI,

Puc, 78. [lnan pomoxpanuiuina B rOpHIOHTaJAX.

(O0mem BOLOXpaHHAHINA TIPH HANOJAHEHHH 10 oTMeTKH 94,0 M npu-
OJHKEHHO BRIYHCAAIOT NO Qopmyae

V=

2

By o ¢

(115)

rne Vy— ofnem B 1HC. M%) @) — MI0OWAAL, QUEpPUEHHAS TOPH3OHTAJbBIO
94,0 M, B Teic. M*, i) — pa3snocTh OTMETOK ropHsoHTaaH 94,0 u nam-
e oTMeTk aHa 93,7.
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O6vem AV,, caos mexny ropusontaiamu 94,0 u 94,5 m

AV, =T g (116)

rie @; H wg-— WIOWANAH, o4epueHHsle ropusontataMu 94,0 u 94,5 m;
s — pasHocTb OTMETOK. | |

[lonuwit ke obbeM or ama jo ropuzontanu 94,5 M cocrapaser
Vi AV,.

3atem onpeneasior npupauienue obnema AVs; Mexay ropHsoHta-
JaMH 945w 950 M v T, 1.

Ha ocHoBanun panubix nepsoii u nocieincii rpad ta6a. 47 cTpoar.
KpuByio oowemor V =J(H) (em. puc. 79).

e
f‘gjf_ff_?%fﬁﬂfz'.u--rr_4_-1__ = i
Ceamvozson T _ 11— __!___: vk o4
- | ! | r | FLEI‘" : | |
T I = T e = — ; I
| i
liee | % hee (L ¢ ML b2
| | { -
|
96 : LES A i
| (1 ! i
e e B R
b - |
95 ; . : : J{— D N
SO 1 i | (/.
5 : | : F-= Y | A
_ﬁﬁh Tambes Gamry | | S | &l Ny PRSI 1 b
Al il N1 2 T e bt o ! o L & |
Eus g e midn o
LI N I - | i = I | ] 1) :
a7 i i Jpurd | i | 1 | I 3 ! Ir | | i K
»?’ .;"‘Ifﬂ | q.,a_;rﬂ 500 q00 008 — 1200 1400 maig &”°
1 =K | | i i i 1 1 i 1 1 i 1
g 20 % 20 80 760 20 740 16020

Puc. 79. Kpueble nachiagei m ofvemoB pomoxpamammia wa p. Cyxas
Masquka,

K xapakTepHbiM pacyeTHbIM YPOBHSAM BOJOXPAHHINILIA OTHOCATCH:
ypoBenb MeptBoro obwema (YMO), wopmaubHBil TOANOPHBI  ypo-
senb (HILY), yposens katacrpopuyeckoro nasoaka (YKIT). Kauaniii
H3 HHX Has3HauYaercs M3 IKCNAYATAUHOHHBLIX, TeXHHUECKHX H 3KONO-
MHUYECKHX cOO0OparKeHuH.

Yposens MeprteBoro ob6bema (YMO)—310 HAHHHIMHI
ypoBenb B Bojloxpanuanue. O6beM BOAB, 3aKJAIOUeHHBIT Mexay YMO
H JIOJKeM BONOXPAHHIHILA, HAa3blBaCTCA MEpTBBIM oOBeMoM. Iavonna
MEPTBOro 00beMa Mo CAHHTADHBIM YCJIOBHAM J0J7KHA ObITh He MeHblile
|—2 M; npu Taxoil ray0HHe HCKIIOYAIOTCS CHIBLHOE POrpeBaHHe BOJILLI
H 3apacraHHe pojloxpanuanma. Kpome toro, MmeprBoiii o6beM H0/1KCH
npesblaTh 00LEM BO3MOMKHONO 3aW/ieHHA 3a NPOEKTHPYEMBIH CpOK
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¢y Ob Bojgoxpanusnuma. B nekoropex cayuanx YMO onpeaenaercs
elle VCJOBHSAM!I CYAOXOJCTBAa H HeoOxonHMbiM HanopoMm Ha ['9C,

B Bozoxpanu/iHlile ¢ caMOTeuHOil Nojgauyed BOJALI Ha oOpouenHe
VpOBEHbL MepTBOro oObeMa 3aBHCHT OT HeoOXOJMMOr0o MpeBbillieHHs
(KOMaH/IOBaHH) Hal OpolIaeMoH IJIOULaAbIO.

Hopmaabublii (iam paGouHil) NOANOPHBIA YypPOBeHb
(HITY) cooTBeTCTBYET YPOBHIO HATIOJHEHHOro Bojoxpanuauuia. Ewm-
KOCTh Bojoxpakuanita (npu ormerke HILY) cocrasiaser cymmy Mepr-
HOr0 W nosesnoro o0bEMOB H MOTEPb BOJLI Ha HemapcHHe H pUabTpa-
unio. TToaesustit ofbeMm BOJAB pacxXoiyercs Ha OpolIEHHE, BOJOCHAD-
KenHe H T. 10

OTMeTKy nopora BOJIOC/AHBA NMaBOJIKOBOro BofocOGpoca HasHauaor
na yposue HITY, ecam BogocOGpoc aAeHCTBYET ABTOMATHHECKH, HIH
ke HITY, ecsanm npumensiioress 3atBopbel. OTMeTKa Bepxa 3aTBOPOB
copnajaer ¢ orrverxkon HITY.

Yposenbr Katacrpopuuecxoro mnasojaxa (YKII)
VCTAHABAHBACTCS B BOJAOXPaHHIHLLC TOJBKO B MEpPHO/L NPONycKa Mak-
cuManbHOro nasojka. OO6neMm Boibl, 3akaouennbil mexay YKII u
HITY, nasuiBaeics oc6bemMoM GbopcHpPOBKH, 10T 00HEM K KOH-
11y napoika copacusaercs jo yposua HILY.

YpoBeHb KaTacTpO(HUCCKOrO MNaBOIAKa Olpejeasercs SKOHOMHYe-
ckumu pacueramu. C nopeimennem YKII yseadunpaercs BeICOTA ILTO-
IHILL M €e CTOHMOCTh, a pasMepbl H CTOMMOCTL [aBOJKOBOTO BOILO-
cOpoca ymensitaioica. [lTocre pacueToB HaxXoAAT HaHBBITOAHEHLICC
pewenne, [Ipn 3ToM YYHTHIBAIOT BO3IMOMKHYIO MNVIOHLAJb 3aTOMIEHHS
B NepHOL NpeNycKa LaBojka M 3aTparhl, CBA3aHHbLIe C YCTPOHCTBOM
OrpafHTeAbHbIX COOPYKEHHIl MM TepecejeHHeM JKHUTe/eld U3 30HbLl 3a-
TONJMEHHST H T. 1

[TpH ce30HHO-TOANYHOM PEryJHPOBaHHH CTOKd eMKOCTh BOJAOXpa-
HHJAHIA Mo:KeT Obl1k onpeaeaedHa no Gopmynae

) FaRal g, S G e S (117)

rie Vi o— MepiBeil o6bem; Vy— ob6bem mnojesnoro mnorpebaenns;
E — uenapenue ¢ BOAHON 1OBEPXHOCTH; [— (QHALTPAIHA H3 BOAOXpA-
Huanma; Oq — cealkH.

Ha uneGoapminx npyaax (cyxomonax H neGoJblIHX pekax) mucna-
peHHe paccuHTHiBaeTCs OOLIYHBIMH Meroaamn (em. m. 5). Ha 60.b-
IIHX BOLOXpAHAJMINAX ITIPH HAJAHYHA 3HAYMTEJbHOH BOJHOH NOBEpPX-
HOCTH JIO CTPOHTEJLCTBA PACCUHTHIBAETCH JOMONAHTE/LHOE HCnmapeHue
(pa3nocTh BEJHYHH NOCJTE H IO CTPOHTEAbLCTBA).

Cpennuii cJOH HCnapeHusa 10 3aTONJIeHHSs

E“F e Eyoy 4 Ecoc + Eyoy (1 18)

i
- L
Wy | B = Wy

rie ® ¥ £ ¢ COOTBETCTBYIOUIHMH HHACKCAMH MPeACTABJAAIOT TI01La1L
jepKaja M BLICOTY CJIOSI HCHAPEeHHs C BOJHOI NOBEPXHOCTH (B), € cy-
wH (¢) H ¢ NOBEPXHOCTH MoiiMel (11).
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B;acum‘ax NPHHEMAIOT B pailoHaX HEJ0CTATOYHOrO VBJAMXKHEHHS
n=—3-Es, a B pafionax uaGuitounoro ypaaxuenus E, = E,. Tlorepn

Ha (PUALTPALNHIO 3aBHCAT OT TEOJOTHYECKOTO CTPOCHHS J0XKa BOAOXpa-
Huanma, I'lpn npoekTRpopannn HebOABMIHX BOXOXPAHHAHLL 5TOT BHI
noTepb nNpHHHMaercsa no taba. 48.

Tabanuna 48
Hopma noteps Ha QUALTPANMIO W3 BOAOXPAHHAHII
% OT cpeanern ofiueMa
lNuaporeonorireckne ycaonus Cﬂnﬂ{:: oL

3a roa pa Mecun

gy Al R BT Sl b b ey 0—50 5—10 0,5—1
Cpename . . .. ... .. Doy S 50— 100 10—20 1—1:5

-HGIHE & ® @ R B % § @W w. @ i # & @ . m 't.HJ"":.Im Eﬂ _""10 I |5_3

HaporeosiornyecKkHe YCJAOBHA CYHTAIOTCA XOPOLIHMH, €CaH J0XKe
BOJAOXpalHAHIIA OGpas’cBaHO BOJOHENPOHHIIAEMBIMH TPyHTaAMH;, Ypo-
BEHL FPYHTOBBIX BOJ PacClOJOXEeH HHIKe NOANOPHHIX YPOBHEIl. |

I'maporeosiornyeckne ycJOBHS OTHOCATCH K KaTerOpHH CpeaHHX,
€CAH J0XKe CHNOMCHO CYIVIHHKAaMH. I"p:-;n*rname BOILI 34JIETAIOT BhRILIC
MepTBoro obnema,

[Ipn MAOXHX rHAPOTreoJOrHYECKHX YCAOBHAX JIOMKE CJI0KEHO MOLL-
HBIM CJIOEM BOJONPOHHUAEMBIX I'PYHTOB. Bo3MoiKen OTTOK M 3HAYH-
TeabHble (PHALTPAIHOHHBIE IOTEPH BOABI H3 BOAOXPaHH/HILA,

Bonpocol d.aa camonposepki

. B yem sakmovaercs XO3AMCTBENHOE 31AYCHAE PEryJNpOBAHHA CTOKA?

2. Kakne H3BeCTHH BDHAH PeryAHPOBAHHA CTOKAa H B KaKHX CAyYasX NpHMEARiOT
Kamibf 03 nux?

3. Jlna yero cayxar Kpupsle naomanefl u of6LeMOB BOJOXPAHMAHINA M KaK HX
COCTaABHTR?

4, Kakops saeMenTsl BOAOXO3ANCTBEHIOrO pacuera?

5. Kakne xapaktepune yporHH B BoJoxpanuanme? Kak onpeneasercd eMKOCTb
BONOXPAHNAKILA Ce30HHO-FOAHYHOrO pPeryAHpPOBaHHA.

6. Kak paccuuTHBalOTCA NOTEPH HAa HenapenHe H (QHALTPANHIO H3 BOLOXpaHH-
Auma?

JlabGoparopHo-npakTHYeCKHe 3aHATHSA

Ynpaxuenne 25. BuinoanuTb BOJOXO3#CTBEHHBII pacuer BOJO-
XpaHnauma, npoektHpyemoro Ha Gaake Cyxas Masauka (6acceiin
Huxuero uenpa) nnsi opomenns u puGosoacrsa. Bomoxpauuanuie
pacnoJioxkeHo B crennoit sone Esponeiickoit Tepputopun CCCP (Iloa-
TancKkad 00.JacTh).

Hdano: XoopaiuHaTel CTBOpa MJAOTHHE @ =49°12" ¢, w. n A=
= 34°26’ B. 1.; naomanaL sogocGopa F = 117 kM?, KoopaAMHATEl LEHTPA
BolocGopa ¢ =49°30" ¢c. m. m A = 38°26" B. 0. VKaou Gaakm [ =
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= 1,4%0; mauna L = 23,3 km. Boaor, ozep u Bojoxpauuann; B Gac-
ceine Oankn Cyxoit Masuku mef. Ieosoruueckne ycaosus (ycaoBud
duabTpannu) pycaa— cpeaune. Kpuspie o6seMoB u muouiaael Bopo-
XpaHuanma aansl Ha puce. 79. O0beMpl nmoTpebJjeHHs BOAH A5 OpO-
meHHA Yyuyactka miowaaeio 340 ra cocraBasioT: B anpene —
100 thic. M3, Mae— 100, wione — 200, uione — 200, asrycre— 100,
a pcero 700 Teic. M3,

Jdas opomenus o6bweM BOAbL B BOAOXPaHHAHULE cpabaTeiBalOT 10
vposua MepteBoro obsema (YMO). aa suiosa peifsl B OKTAGpE BOAO-
XPAHHJAHILE TOJHOCTBIO ONOPOMKHAIOT (uepe3 JOHHLII BOLOBBIMYCK).
Uacrs mepTRoro obbema 3a mepHof skcnayarauun (20 ger) sanos-
Haercd HaHocaMH. PeryanposaHne cToka — OJHOTOJIHYHOE.

Banka nmHTaeTrcsi NOBEPXHOCTHLIM CTOKOM H POJAHHKAaMH, KOTOpPLIE He
nepeceiXxalor B He nepemepsaior. Pacnpenenchnue cToKa mo Mecdanam
B TMPOUEHTAX OT rojosoro aaa roaa 85Y%-Hoit obecneveHHOCTH AAHO
B Tada, 49,

Tabaunma 49
Pacnpepenenne cTOKA MO MECAULAM

Crox 1 Il 1 1V v Vi
B % or rogoBoro. . 2,21 2,06 4,47 60O, 00 7,41 4,47
B IHC. MV e w s 45 42 9l 1221 151 ai

Crox VIl VIl X X X1 X1l 3a roa
B % or roposoro. .| 2,95 2,95 3,73 4,47 3,08 2,21 100
B orHc a8 s 0 650 Gl 76 91 63 45 2036

Pemeunue 3anaueil BOAOXO3AHCTBEHHOro pacueéra BOJAOXpaHH-
JdHlla ABJAETCH:

|) onpemenenne pacueTHOro NMPHTOKA BOJAL K BOIOXPaHHIHILY 3a
rojl H pacnpelesense ero no Mecauam;

2) onpenejenne HeoOXOAHMOCTH H BO3MOXKHOCTH OJXHOTOAHYIOIO
PEryJIHpOBAHHA cTOKA;

3) pacuer nmoTeph BOJLI H3 BOAOXpPaHHJINILA Ha HCMapeHue H Ha
(puabTpanuio;

4) pacuer eMKOCTH BOJAOXPaHHININE;

D) mpoBepKa BO3MOXHOCTH HANOJHEHHA BOJOXPaHHIHILA CTOKOM
pacueTHoil obecleueHHOCTH;

6) pacuer rtpancdOpMHPOBAHHLIX BOAOXPaHWJAHILEM MAaKCHMalb-
HBIX PACXONOB CHErOBLIX H JOXKJAEBLIX BOJX AJA ONpefejeHHs PasMepos
pojiocGpoca.

Pacuer BuinosHseM B Takoil mocjeaoBaTeJbHOCTH.

. Onpenensiem o6beM rojfloBoro CTOKa M IPHTOK BOJABL B BOIOXpa-
panme. 3a pacyeTHui MPHHHMaeM CTOK MajoBojaHoro roaa 85% -Hof
oGecneyennoctH (cM. § 30). Beuny orcyrcreust paxrTuyeckux HalbJaio-
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ACHAN HOPMY TOIOBOTrO CTOKA onpeiedseM M0 Kapte H3OJAHHHH y =
— 48,6 MM (cm. puc. 49). Has somoc6opa maomansio 117 xm* (1o
TaG/a. 18) K HOpMe CTOKA BBOAMTCH nonpasouHblii Ko3dduunenr k =
—0,95. Toraa y = 0,95-48,6 = 46 mm = 0,0317-46 = 1,46 a/(c-Kkm?).
KoshduunenT H3MeHuHBOCTH TOJ0OBOTO CTOKA MO KapTe H30JHHHI (CM.
puc. 50) C, = 0,65.

[To npuaomennio 2 Ryss = 0,38, Torna ysss = 0,38-46 = 17,4 MM,
O6wbem romzosoro croka W= 17,4-117-10% = 2036-10° w°

O6beM cTOKAa 110 MecsillaM PaccuHThiBaeM B COOTBETCTBHH C 3ajaH-
HLIM TPOIUEHTHBIM PACIHPeNeTeHHeM CTOKa OT TOA0BOro (cm. Taba. 49).

2. Ilpn cpapHennn ob6bemop notpebieHns H NPHTOKA BHIAHO, HTO
B WIOHE M HioJe notpebGaeHne Hamporo Goasme uputoxa. Caeaora-
Te/bHO, HeoOXOAHMOCTh peryaupoBanud croxa ouwesnana. Ilpomepnm
BO3MOMKHOCTb NPHMEHEHHS OAHOTOIHYHOrO PEryiupoBanns n3 yCcIoBus,
4TO NPHTOK HE MEHbIE pacxoaa.

Pacxoy Boabl N3 BOJAOXPaHMJaHILA paseH NMOTPeOJACHHIO HAH IOJE3-
goMmy o6bsemy (700 Teic. M) nalOC NOTEPH BOABI HA HCIIAPEHHE H puab-
rpaumio. EcaH ¢ 3aBeloMbiM npeyBeNHYCHHEM NMPHAATL MOTEpH pab-
HBEIMI  llOJe3HoMy oO6beMy, TO oOOmMil pacxojl BOABI COCTaBHT
700-2=1400 Toic. M*, YTO 3HAYNTEJALHO MEHbII¢ TOAOBOr0 NPHTOKA
2036 Toic. M3 CjaenoBaTesqbHO, OAHOTOJAHYHOE PEryJIHPOBAHHE 110J10KH-
TeJAbHO pewaer 3ajauvy obGecneuenus 1norTpeduTeeil BOJIOK.

3. OnpeneasieM HOTEPH BOAB H3 BOAOXPaHH/HILA HA HCHAPCHHE H
duaprpanuio. CpelHiol0 MHOrOJAETHIOW BCJAHYHHY HCIapEHHA C BOJLHOM
NIOBCPXHOCTH HAXOAMM Mo Kapte uzoamumit (cM. puc. 11), a HMEHHO

E =770 cw. 3a pacueTnblil rojl MpUHHUMAEM cpeanesacyulTHBLH, HIH
259, -Hoit oOecieueHnoCTH.

Jlasi mepexojla OT HOPMbI HCIIAPEHHS K PacYeTHOIl BeJHUHHE 25% -noit
06eceyeHHOCTH BBOANTCH Tepexoanblit kospduuuent. 3HaueHHe ero
na tepputopun Coperckoro Coio3a Koaebaercs B HeGOJAbIIHX Tipe-
nenax (or 1,07 no 1,10). Ilpuanmaenm k = 1,08. Torna E=770.108 =
= 83 cM. DToil BHICOTE A0S HCNAPEHHA COOTBCTCTBYET nOTEpH BOILI
0,83- 10000 = 8,3 Teic. M® ¢ |1 Ta 3epKa/ja BOJOXpaHHANIILA.

PaccmarpusaeMoe BOAOXPaHHJHILE 110 MECHUHOMY paclpeieaentio
ncnapenns Haxoantes B XIII paitone. TlpuanMaem pacuerHyio BEJH-
YHHY HCHAPEHHsl B A0JAAX OT TOJA0BOro coraacno tata. l. Torapa ob6bem
nenapenns ¢ 1 ra BoaHoil HOBEPXHOCTH COCTABHT: B MapTe 0,04-8,3 =
= 0,33, g anpeae 0,09- 8,3 = 0,75 Toic. M° H T. 1.

[Morepn BOAB Ha (QUALTPALMIO UpHHUMACM (1O IHAPOreosorHye-
CKOMY 3akaiouennio) pasuum 24% B roxa or obuiero p6bLeMa BOAB, 3
g cpeanem 2% B Mecau (cm. rp. 6 Taba. 50).

4. Onpenesenne eMKOCTH BOAOXPaHHJIHILA HAYHHAEM C ONpelee-
HHSI OTMETKH YpPOBHS MepTBOro oObeMa W COOTBETCTBYIOUIEro eMy
obbeMa, 3a BpeMms IKCIAyartaluu B Meprsom obbeme Oyayr oT/ia-
rathesi Hasocsl. OHM 3aNOJHAIOT BOAOXPAHHAHILE A0 ONpeeeHHON
otverkn. Octasmniics o6beM BOAB JOJXKEH obDeciednTh HOPMaJbHLIE
veaosua peibopassenenud. [ayOuny BoAbl NpH YMO Kk Komuy pacuer-

HOro nepuoia sKcnayaTtalunn NPHHHEMAEM HC menee 1 M.
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Pacuernntit cpok 3aniednsa — 20 ger. Buluncaum o0BeM HAHOCOR,
KOTOpPHE NOCTYNSAT B BOAOXPAHWIHULE 3a 3TOT mepnox. BoaoxpaHu-

JIle HaXOAHTCH B COCeAHMX BTOPON M HETBEPTOll 30HAX €O CPeAHei

MYTHOCTBIO NpHOAH3HTEAbHO pasHoit 325 r/m®. Ilas MajgbeX BOAOTOKOB
npu F =117 km? B HaliAeHHYI0 BeJHYHHY BBOJIHTCA MONPaBOY b
kospdmument k=4 (cMm. Taba. 44). Orcona p=2325-4=
= 1300 r/m3 = 1,3 kr/m* Baexkomple HaHOCH INpHHHMaeM B pasMepce

5% paBeweHHnx, 7. e. 0,05-1,3 = 0,06 kr/m? a B cymme 1,30 40,06 =

— 1,36 kr/v®. Cpemnnil MHOrOJETHHII pacxoj Oajku

e 0. [ b e :
Q—ﬂmT—[},l? MY c.

Cpennuit MHOroJg€THMIl pacxol HAHOCOB BLIYHCAACM IO dop-
myae (90)

r=1,36-0,17 = 0,23 Kr/c.

Teepaslil cToK 3a roa onpenensem no Gopmyae (95)
R=0,23-31,5-10" =7245 7.

[Tpunss obbeMHbIT BeC AOHHHX OTJOXKEHHI paBHBIM 0,9 t/m*, no-

JIVY4IIM TOAO0BOH 00BEM HaHOCOB

R,=7245: 0,9 = 8050 m".

He mce HaHoCH OTKJAAABIBAIOTCA B BOAOXPaHMAHIIEe. HacTHYHO OHH
cOpaceiBaloTcst B HuKHHI Obed. Ilpuaumas gonio HaHOCOB, NPOXO.SA-
HIHX TPAH3HTOM uepe3 BOAOXPaHHAHIIE W cOpACHIBAEMBIX B HHKHHIL
Gued, B = 0,35 obumero ux Koauuecrsa, BHIUHCASEM O0OBEeM HaHOCOB,

Ocelaloninx B BOJOXPAHHAHIILE 3a OIHH IO

So=8050(1 — 0,35) = 5230 m*.

3a 20 gner sKkcnmayartallMn B BojoXpaHuanie Hakonutes Wy =
= 5230-20 = 104 600 M® uan oxpyraenso 105 Toic. M® HaHOCOB. DTOMY
o6benmy (cMm. puc. 79) coorsercrayer ormerka 95,15 M. 3anac rayOGHHbI
poabl aas poibopassenennst npuaumaem 0,55 M. CnenosaresibHO, OT-
MeTKa YposH# MepTBoro obwema 95,70 m. Droil oTMETKe 10 KPHBOI
06beMOB cooTBeTcTBYeT MepTBbiil 00BeM V.o = 280 thic. ™%,

Ormerka ¥YMO 95,70 ne spasercda okonuaTteabHoi. Ee caeayer cuu-
TATh MHHHMAJBHON H VTOUHHTH JaJbHEHIIHMH pacueraMi.

[Moanwii o6beM Bogoxpanniuniia onperensem no gopmyne (117).
[ToTepn BOALI M3 BOMOXpAaHAAHILA HAa Hcnapenne £ u na GuabTpalinio ]
IpHHUMAEM. OPHEHTHPOBOYHO B pa3dmepe 30—40% noaesnoro norped-
JgJeuud, T. e, E4+[=(0,3 +0,4)V (B nmanpHeHWIHX pacuerax aTH NO-
rep 6yayr vrouHenn). Ocaaxkn O, BbLIIAKAIONIHE HA TIOBEPXHOCTH
BOJOXPANMAKILA 32 5C3IENOBLIT TepHoN, B pacuer He npuaHMaeM. Onn
OYAVT co3/llapaTh HEKOTOpHIL peseps obbeMma. Iloxcrasaasa B dopmyay
(117) Va0 =280 thic. M3, V=7007Tec. M* u E-f=030V =

177



= 0,35-700 = 245 ruic. Mm%, BuuHc/AneM nNPHOAHIUTENBHBI TOMHLIE _'
obbeM BOMOXpaHHHILA

V'=2804 700 4+ 245 = 1225 Tuc. Mm".

OtoMy o6beMy 10 KPHBOII 0GBLEMOB COOTBETCTBYCT OTMETKa HOp-
MaJbHOro noamnopHoro yposus 97,3; naouianb 3epkaja BOROXpai-
Juuma o = 94 ra.

5. IlpoBepka BO3MOXKHOCTH HANOJHEHHSA BOAOXPANHAHINA NPHHATON
emMkocTH V = 1225 thic. M® BEimoanena B taba. 50.

TaGauna 50
BopoxossiicTeennmit pacuer BOAOXpaHHAWUIA OAHOTOAMMHOIO PETYANPOBAHNA
i E Hopya noteps | Obuvem noteps, Tuc. s .
% 2 © i =
; = S = = x |32
g -~ @ - o = : =z
“lef(Res| 218 |55 8 i[53
e | B | Bs(fay § |8 (x| E| L) )| ¢ l3E
g g 1 s I8¢l & | S 2g | = z 2 | & |52s
= E | 28 |8+18] £ | 8= | 22 3 2 5 & |Exd
1 2 q 4 5 6 7 8 9 10 11 12
[ 45 0 147 | 21,5 2 gl 3,0 0| 3,0 146
m| 42| o | 188|265 2| o] 387 0| 37 184
I a1 i 275 |1 35.5 2 10,3) 65]11,7]17.2 258
IV | 1221 | 100 | 1379 |too,0| 2 |o0l75(27'6| 75| 103| 51 | 1295
Vv 151 | 100 1276 | 95,0 2 1,24 | 26,5 115 143 1133
Vi 91 | 200 1024 | 85,0 2 1,25 | 20,5 106 127 897
VII 60 | 200 757 | 70,0 2 1,49 | 15,1 104 119 638
VI 60 | 100 598 | H8,5 o 1,40 [ 11,91 82,5 | 94,4 S04
IX | 76| o | 58 [58,0] 2 |1.00|11'6/580]696 510
X| 91{ o | 601 |60,0] 2 [0.,58]12}0]34.8] 46’8 | 554 0
i1 "aall s 63 |11,0] 2 |o,25] 13| 2'8| 41 50
XII 45 0 14 | 16,0 2 0 2% 0 2.1 102
Mox | 2036 | 700 24 8,3 | 40| 593 | 733 | 605

Pacuersl HaunnaeM c oKTA6ps, Ha KOHEll KOTOPOTO BOXOXPAIHINILES
NMOJHOCTLIO ONOPOKHAETCH A OTJ0BA PLIGH. EMKOCTH BogoXpaHH-
Jdina (cMm. rpagy 12) B oktaGpe pasusierca Hyaio. B noaGpe s Bono-
Xpaumanue nocrynaer 63 teic. M% nosesnoe norpedaenue oTeyTeTRYET.
B rpady 4 sanuceiBaeM ocTaTouHBIl 06BEM OT NPEABAYIIErO MecAua
Maioc NPHTOK M MHHYC mnorpeGiaenne pannoro mecsna, 1. e. 0463 —
— 0 =63 teic. M, DToMy 0GbeMy COOTBETCTBYET NaoWIANbL 3epkasda
pofoxpanuanmia 11,0 ra. Ilnomans sepkana sanucwsaem B rpady 5.
B coorsercTBuM ¢ HOpMaMu 1OTepb M AannbiMu rpad 4 u 5 BLUHCATEM
obLem norepb. Hanpumep, norepu na duasrpanuio cocrasasior 2%

}
obwema 63-10° man 63- oo = 1.3 Teic. M* (rpada 8). Hcnapenne B

HoAGpe paBHo 0,25 Thic. M® ¢ | ra, a co Bceit maomann 0,.25-11 =
= 2,8 Toic. M® (rpada 9). Cymma norepp 1,34-28=4,1 Thec. M3
O6beM BomoXpamuiamia K KOHWY HOaOpa: 63 —4,1 = 58,9~
~59 Tnic. M® (rpada 12). B rakoii mnocaenoBaTeabHOCTH npo-
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N0JKaeM pacuer A0 anpeas, noaubiit o6beM K KoHuy Koroporo 1379 —
— 103 = 1276 teic. M* Goabiue TNpHHATOrO 0O6BEMA BOJAOXPAHHIHIILA
V=122 tec. M Ilostromy B rpady 12 3anuchBaeM O0OBEM
1225 teic. M, a u3nHmex soaunl 1276—1225 =51 ThHeE. M® 3aHOCHM
p rpapy 1l. Irtor obObvem cOpacuiBaercd. Bomoxpauujaumie K KOHIY
anpeas Hamoausercs soaoid ao ormerkn HILY. Boamoxnocte Hamnoa-
HeHHd BONOXPAHHJHILA CTOKOM pacuerHoi obecrneyeHHOCTH JIOKasaHa.
[TpuxamMan noanblit o6bem B Konne anpeas 1225 thic. M% nponaoikaeMm
pacuer no OKTabGps BKAOUUTENbLHO. B KoHue oKTAGpA 00BEM BOAO-
xpaduanimia 554 teic. M*. Ho B 310 Bpems BOJOXpaHHAHILE ONOPOXK-
uaerca (8 rpade 12 cromr Hyab, T. €. 3toT 0oOBeM cOpaceipaercs),
nostoMy 554 Teic. M* aanucuiBaeM B rpady 11.

[TpaBHJABLHOCTL pacyeToB NpoBepsAeM HTOraMn 3a roa. I'ofoBoii nmpu-
Tok (2036 Twic. wm*) pacxonyercf: Ha noJe3Hoe rnorpebaenHne
(700 Teic. M%), cymmapnslie nortepu (733 7tHic. M%) m cbBpoc
(605 Thic. M), 1. e. 2036 — (700,0 - 733,0 4-605,0) = 2. Pasunua
2000 m* nonyyena B pesyjbTarte OKPYIrJeHHS OTAENbHLIX CjlaraeMbiX.

B npusefeHHBIX pacueTax NOTEPH Ha HClIapeHHE ¢ BOJHOMH 1OBepX-
HOCTH HECKOJBKO 3aBullllensl, TAK KaK NJaonlajflb 3epKana npHHAMAaJjach
Ha Hauajo mecsaua. B xoune mecsua miomanh 3epkKana MeHblie, H
HCrapeHHe COOTBETCTBEHHO A0AXHO ObTh yMeHblleHo. boJsee TouHO
NOTEPH BHIMHCAAIOT MO Cpe/iHeil ujollaan 3epkana, HO 3Jiech 3TH pac-
4eThl He NTPHBEAEHB, TAK KaK OHH HE BHOCAT 3HAUNTEJbHLIX H3MECHEHHT
B BbIYHC/AEHHLIe BeJIHunHEL. TakuMm o6pasoM, BOJOXO3AHCTBEHHBIH pac-
YET MaJblX BOMOXPAHH/HIL 3AKOHYEH.

Munnmaapnbiii o6bem Boawl 504 Thic. M® ycranasaHBaercs nocie
npexpaulennss 3aGopa H3 Bojpoxpanuamita (8 asrycre). OrMerka
vposHs npu stoMm pasna 96,25 m. BeluscaeHnas oTMerka npesmiuaeTt
Ha D5 ¢M paHee ycTaHoBaenHylo. OKoHYaTeJbHO OTMETKY YPOBHSA MepT-
poro o6bema npuHuMaem 95,70 M, ueMy cOOTBETCTBYET MEPTBBIH 00hEM
280 teic. M H TIIOLLAAL 3€pKaja Bojoxpanuanuia 35 ra. HanGoasuas
rayGuna poasl A0 3auaenns 95,70 — 93,70 = 2,0 m.

OdseM pojgoxpaHunnuia xoaebaercs ot 504 rtee. M® B abrycre
10 1225 teic. M® nocae peceHHero noJjoBoabs (B anpene).

O6bem, sakmouennsit Mexay HITY n YMO, pasen 1225 — 280 =
= 945 ThiCc. MY,

6. TparchopMHpoBanHbLIl MaKCHMaJbLHBIH pacxojl BeceHHEro 1oJjo-
BOJALA paccunTeiBaem no (popmyae (87) B caeayiolieM nopanke.

a. llas onpenenenns o6wema dopcupoBkn Wg yeraHaBansaeMm oOT-
merky YKII— yposna xaracrpoduueckoro nasojKa (onpejensemylo
SKOHOMMYECKHMH pacueramu). B Hawem ynpaKHeHHH NpHHHMAEM npe-
puiienne YKIT wag HITY ycaosho 0,5 M. CaenosateibHO, OTMETKR
VKIT cocrasur 97,34+ 0,5 = 97,8 m.

ITpu sToit oTMerKe eMKocTh Bojloxpannaumia pasHa 1590 teic. M3
naomaap sepkana 110 ra. O6wem npusMbl, 3akaouernoi mexny YKII
u HITY Wy = 1590 — 1225 = 365 Thic. M*.

6. IlpoekTupyeMoe coOpyienue M0 KalHTajJbHOCTH OTHOCHTCA X
IV xaaccy. IlpuanMaem pacuetHylo o0ecneyeHHOCTb CTOKAa H MAKCH-
MaJbHLIX PAacXOMOB Jias 3Toro Kaacca p = 1%.
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B. [das pacuera o6bema BecenHero croka | %-nolt oGecneuensocTn
NMPHHHMAEM OIpejesentblil B¢ CPeIHHIl MHOTOJETHHIl CJ0Il BECceH-
Hero croka y =40 MM u C,= 0,65 (cMm. ympaxkuenue 17). Ilo mpu-
domennio 2 npu Cs; = 2C, onpelendgeM MOAYIbHBIHA KOs puunest
1% -Hoit obecneuennoctH &y, = 3.09. Orcioaa

Vi = 3,09-40 = 124 mm.

Obbem croka Becenuero nogopoibs |%-noit obecneueHHOCTH
Iifk;'rl_-.' — 124-117 - 10° = 14400 10* M2,

r. MakcuMaabnplil pacxoj TajablX BOJA BBIYHCJAEH B ynpamuenun 17
Qmaxix = 61,3 M?/c.

Moacrasus B popmyay (87) suauenust Qmaxix, Wo 1 Wys, noay-
yaeMm TpaHnchOpMHPOBAHHLI BOJOXPAHHIHILEM MaKCHMAaJbLHBIN pacxof
BECEHHEr0 M0J0BO/IbLA

bl 365 10% e
Qs 15 = (1 — oo ) 61,346 v'lc.

B ynpaxuenun 20 makcuMaabpHoiii pacxon 1% -uoit oGecnieueHHOCTH
JHBHEBOTO napoaka onpeieted Qmaxis = 45,2 Mi/c, a 00beM croka
4914-10° m*, TpanchopMupOBaHHBLIH pacxoj

. 365108 o1
an-—_ (1 —w)-45,2ﬂ+],3 1{1_{':.

Bogocbpocnoe cOOpyKCHHE paccudTbiBaeércd Ha OOJBINHI TpaHC-
thopmupoBannbil pacxoa. B gannom cayuae coopyiKeHHe L0JKHO ObITh
PACCYHTAHO Ha INPONYCK MAKCHMAaJbHOTO pacxoja BECEHHEro l10Jo-
poabs 46 mi/e.




Paapen IV. THAPOMETPHA

TEMA 13. BOOJOMEPHBIE NMOCTHI H THII-
POMETPHYECKHE CTBOPbI

49, OcHoBHBIE BHABLI FHAPOJOTHYECKHX Habawpa-
TEJbHbLIX NYHKTOB

lNocvaapereennas rHAPOMETeopOoJIOTHYeCKAR
CeTb COCTOWT ¥3 OCHOBHBIX H ClelHaJbHBLIX CTaH-
IHi H TIOCTOB.

OcHOBHBIE CTaHUHH W3Y4alOT THAPOJOTHUYECKHH peXHM pek,
03ep, BOROXpaHHaAuUL ¥ Gosor. OHH BeAYT MHOroaerinne HabJaWOJeHNHA.

CneunanbHue CTanuHn (MOCTH) HCCAEAYIOT cNCUHANBHLIE BO-
NpocH, HE H3VYaeMble OCHOBHLIMH cTamuuamy. Hanpumep, OTKpHIT
Pl O3E€pHLIX CTanuuid Ha KpynHuX Bogoxpanmianmax. Cpox neiicr-
BHA CHelHaJbHBIX CTAHUMHI YCTaHaBJIMBAETCA B 3aBHCHMOCTH OT MNO-
CTABJCHHLIX MEpe; HHMH 3a1avy.

I'naponorayeckue craninuu OuiBalOT ABYX pa3psanos. Cranuuu
| pazpsina waywalorT rHApOJOTHYECKHH PeXHM BOAHBIX OO BEKTOB H pYKO-
poaaT paboramn cranunit Il paspsisza v ruaposornueckHx 110ctos, ob-
0bualT MarepHais HaGAl0AeHHH H IIOATOTABJHBAIOT HX K onyoJjH-
kosaunw. Crannun Il paspana seaytr nabJaioleHHSI W THAPOMETPH-
qeckne paborbl, oO0pabaTLIBAIOT MaTEPHAaLl NOJEBLIX H3IMEpeHHil H
BLILAIOT HEOOXOAHMBIE CBEI€HHS 3aHHTEPECOBAHHBIM OPraHH3aUHAM M
VUpeKACHHAM CaMOCTOATENbHO MJAHM uepe3 cranuud 1 paspana.

Peuynme nocrel Owsator 1, 11 u 11T paspsaoe. Ilocrm 1 paspaaa
peAVT HaOJIoAeHHsl 3a YPOBHEM H TeMIeparypoil BOABI, JEASAHBIM 110-
KPOBOM, H3MEpPHIOT pacxolbl podbl. OTaeabHBle [OCTHI H3MEpPHIOT pac-
XOJbl B3BEMIEHHBIX N jAoHHBX HaHocoB. [Toctwt Il paspsma neaaor
Ty e paboTy, 3a HCKJIOUEHHEM H3MEPeHHil PacXol0B BOJbl, B3BeuUIeH-
HEIX H MOHHBIX HaHocoB. [locrw 111 paspana senyr nabGawaenHs 3a
YyPOBHEM, TeMIepatypoil BOALI M JelAnsiM nokposoM. Kpome peunbix,
CCTh CHeNHaabHble NMOCTHi: O3€pHble, MOPCKHE, CTOKOBbLIE, YCTheBLIE,
CHero-JaBHHHBIE H OOJOTHRIE.

Jag raybokoro H3yuyenHsi KPYIUHBIX THIPOJOrHYecKHX npobaeM n
pazpabOTKH METOJIHKH THAPOMEeTpHUecKHX paboT opranM3oBaHul Jabo-
patopun. Hanpumep, Baanaiickaa ruaposornueckas saGopatopus 3a-
HHMAeTCs H3yuyenueMm npoueccos Boanoro 6ananca. O6cepatopuu, op-
raHn3oBanHLle Ha KpynHuX Boaoxpanuanmax (Kyi6umwesckom, Boa-
rorpajackoM H JIp.), H3yualor SIBJEHAS, CBA3AHHBIC C PEXKHMOM BOJAD-
Xpaunauuy (Boauni OanaMc, soaHenne, nepepaboTrka Geperos u T. 1.).
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50. BonomepHbie mocThbi

Tunst BogomepHBiX nocroB. ITo cnocoby ycTpoiicTBa BOXOMEPHLIE
TOCTH GLIBAIOT NPOCTHIE, IEPEAATOYHBIE H caMopeructpupyiouse. I1po-
CTHle TOCTH B CBOIO OuYepeldb MOAPA3NeNAOTCA Ha peeyHble, CBAHHBIE
H CMellaHHbIC.

PeeyHple BOLOMEpPHBE MOCTH COCTOAT H3 OJHOH HJAH He-
CKOJBKHX HANEKHO 3akpenyienHulX peek. O6biuHO peHKH Kpensr K 3a-
OHTHM B TPYHT CBafAM, K CTCHKaAM HabepeXHBIX, ycTOAM H ObiKaM
mocrop (puc. 80) B sauuuenHoMm OT Jexoxona u cynos mecte. las
NMOJAYYeHHH TOYHOIO OTCHETA YPOBHH, HaTnpHMEDP BO BPCEMHA BOJIHEHHA,
Peiiky ycraHapauBaloT B Kopule Gepera, COEJHHEHHOM C PYCIOM Ka-
Haskoit (puc. 81).

Puc. 80. Peeunwii nﬂﬁnuepuuﬂ nocT. Puc. 81. Pefika B Koslle.

J — peilka yepenagua na cnae; 2 — nemopel
InA 3auETHE pefilkd OT NAABaKWHX npet-
METOR,

Ha nepepsinHbIX pefikax mesenus yepes 1—2 cMm saxpalieHbl Mac-
JISHON Han sManeBoil Kpackoil, [IpuMeHAIOT 0 MeTaJlTHUECKHE PEHKH —
YyryHHBIC H HAOMBHBIE M3 TOHKOTO JHCTOBOrO MJIH OUHIKOBAHHOIO JKe-
JIe3a ¢ NPOpe3aHHBIMH JeJelnHAMH.

YacTo noJb3yioTesi HAKJIOHHBIMU peilkaMu, ¥ KOTOPBIX JepPeBAHHbIH
opyc ceyennmem 12 X 20 cm yxpensien Ha cBasx 1o otKocy Oepera

(prc. 82 @). Kaxnoe aenenne HaRJIOHHOM PeiiKH @ =——— (pHc.820).

ITH pelKkH Jyullle BEPTHKaJbLHHX 3allHIleHH OT Je10Xola, OHH He
CO31al0T NMOANIOpa; oTcyeT no HUM GoJiee ToveHn.

BuicoTy YpOBHA BOABI Ha BOJOMEPHOM MOCTY H3MEpsIOT OT Hysd
craupoHaphoi peitku. Iliockocrs, 0T KOTOpOI OTCUHTBHIBAIOT YPOBEHD,
HasLiBalOT HyJaeMm HaOawaenni. Ilomumo Hyns HaOJawIeHHI,
Ha3HavyalT HYyJAb rpadHKa mocTa,

Bospeimenne HyJast pefiku Haj HyJaeM rpaduka HasplBaercs 1P H-
BOAKOIl K HyJ0 rpauka mocra.

Cpajfinple BOJOMEpPHB e NOCTH COCTOAT H3 pAfa caai,
3a0UTHIX B JHO ¥ Geper nepneHAHKyJsSPHO K cpelHeMy HampaBJ/eHHIO
TeyeHun Boawl (puc. 83). Csan HyMEepylOT B Hanpas/JeHHH OT penepa
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BONOMEPHOTO INOCTa, YCTAaNaBAHBAaeMoOro B Hesatonagemoll some Ge-
pera.

[Tpesbilienne MeXAy roJoBKaMm COCEAHHX CBAfl JAOMMKHO OHITH HE
Goabme 0,7 M, a Ha ouenb nosorux Geperax 0,2—0,4 M (ana ynoGuoro
moaxona). Ceam nmenator auamerpom 15—25 cm w3 ay6a, JHCTBEH-

i)

Cey. no AR

=

Pyic. 82. a — cxema ycTaHOBKH Wakaonnoit pefiki.

| — HakaAoHHan pefika, 2 — weleuvatas uoAroToAKa, J — cnaw,
6 — pacuer genennit Hakaondofi pefixn.

4151367 o == = ===
Ea51Z1 ol— = = — -

|
| bl
g 1 3~}
| [ | i
i fa gy §
¥ clau ! o7 BT 8
(Jmmemna E E_ E E“l E,
Paccimon oy )
P o S a9 %

Pie. 83. Cpaiinufi Bogomepupiit mocr (paccTrosnus aanst or penepa
BOAOMEPHOI'O NOCTAa).
OTMETKE — Hag Hyaem rpaduxa,

HHIB, COCHBI. 3a6HBAIOT HX Ha ray6uny 1,5 m. [Tpumensior u Meran-
JHIECKHE (H3 TPYOD, HKETe3HOMOPOKHBIX PENbCOB, UYTYHHBIC, ¢ BHHTO-
BLIMK JonacTaMH) u GeroHHble cBan. B mebGenuaThix rpynrax csan
C KPECTOBHHOHM 3aKanwiBalotT Ha ray6muuy 1—1,5 M. Tos0BKu cBaii cnn-

183



~IMBAiOT FOPH30OHTANAbHO. B menTpe rososku csau sabusaior Kopabeb-

HblI TBO3NL. Homepa cBait HaHOCAT uepHOll MM KpacHOll KpacKoil Ha

TOPLLE.

[locse ycraHOBKH cBaif H3MEPSIIOT PaccTOSIHHE MeXKIy HHMi, CBaH

HHBEJIHPYIOT H «IIPHBA3LIBAIOT®» K OTMETKe pclncpa poloMepHoOTo 1ocra,

KOTOPHIH B CBOID OUEpelh «NPHBA3LIBAIOT» K OJH-

HKallemy penepy rocylapcTBeHHOI CeTH.
| YpoBeHb BOABI H3MEPHAIOT NEPEHOCHOIll BOJIO-
| MEpPHOIT peiikoii poMOUUECKOro ceyeHHd, HHKHUIL

f HABJHBAIOT Ha TOJOBKY T'BO3JS OCTPLIM pedpom
| NPOTUB TEueHHS.

CvMemanunne (peeyno-cBaiiHuie) BO 10-
| MCPHBIE MOCTH YCTAHABAHBAIOT Ha peKax
5 C IHHPOKOH 3aTOIASeMOl NoiMOIl.

©
Puc. 84. Pue. 85. Camonncen, ypoBHa «Banmaiis.
KpoukoBas I — nycroreau NonAaBoK; 2 — npoBon;
peiika. J-— Hapaban; 4§ — KapeTka ¢ nepo: 5 — Ko-

aeco; o — IPpOTHOODCE,

Mpubopw ana TouHoro orcyera yposHs. K Takum npuGopam OTHO-
CSATCA KPIoyKoBble H Hroobuatole peiikn ['TH. Oun naiot Tounslit otcuer
MPH YCTAHOBKE OCTPHS KpIOMKa MJH HTJALL HA TNOBEPXHOCTh BOJbI
(puc. 84). B 1py6ky ¢ medenusiMT wepes | CM BXOAHT BBUABHMKHOM
CTEPHEHD ¢ KPIOYKOM. YPOBEHL OTCUHTHIBAIOT 110 peiike B CAHTHMeETpax,
a Mo naanke B MHAAHMerpax. Ha uroabuaroii pefike ecth JAONOJHH-
TEAbHBHL. HONHYC, NO3BOAAIOUIKIT caenats orcyer B 0,1 Mwm,
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Hronbuarsie peliki NpHMEHAIOT B JabopaTopusiX H HA HCNAPHTEIb-
HLIX CTAHUHAX.

CaMonucubs YPOBHEH— JHMHHrpadbl aBTOMATHYECKH 3afi-
cLiBaloT KoJeOaHud yposus. Mx ycranasiupalor na pexax, osepax u

BOIOXPAHHIHILAX,

B CCCP wmupoko npuMeHsieTcss JHMHHrpad
«Banpaii» (puc. 85). [IpubGop cocronr u3 nycrore-
A0ro nomnjiaska [/, NOABEUIEHHOr0 K MATKOMY IpoO-
pony 2, nepebpomennomy uepes Koseco 5. K npora-
BOMOJOKHOMY KOHILY Tnojseled mpoTtueosec 6. Bo
ppeMsi H3MepeHHsi YPOBHSI IpH TONBEMe HAH OMy-
CKAHHH 1ONJABKa IWAaPHKH, BIPECCOBAHHBIE B TPOC,
1011aaal0T B AYHKH MMOMJIaBKOBOTO KoJieca, HauHnaer
npatiatbea 6apaban 3, Ha KOTOpPHIT HajxeTa OyMaxK-
Hast JCHTA.

Hacopoit MexanusM pabortaer or rupesoro npu-
Gopa. I'mpsi no mepe npaunenus Oapabana ony-
ciaerca. Ilpn stom nepemeniaercss Kaperka ¢ Tme- -
pom 4. TlonaaBkoBoe KOJECO COCTOHT H3 JIBYX JIH- e P
ckon auamerposm 300 u 600 mm. Hamenenune yporHa i g 33 . 5
BOAL 3anHceIBaeTcd B macmrabax 1:1; 1:2; 1:5
n 1:10, Camonucen ycraHaBinBaior Ha Oepery B
crennanpioil Oyike HaJx KojgojaueMm, Boma K Ko- %
JOJALY TOABOAHTCA TIo TpyOe, 3a/JIOXKennoil wHxe
caMoro HH3KOro YpoBHsi BoAbl. OTMETKH YpPOBHEI
KOHTPOJHPYIOTCH 1O BOLOMEPHOMY TOCTY. :#

Peiltkn pana perHcrpauMy MakCHMalbHBIX H MH- ]
HAMadbHBIX ypoBHeH. B mManonacenenibix paitonax,
4 TAKKe Ha NOCTOAHHLIX BOJOMEpPHLIX MOCTax ¢ pes-
KM KoacOaHueM YPOBHEl yCTAHABJAHBAIOT aBTOMA-
THYCCKHE MaKcHMaJjbHbie W MHHHMAJLHBEIC DPeHKH
PA3JIHHHBIX KOHCTPYKUHIL.

Haubonee cosepiieHHoOll KONCTPYKIHEH fABAAET-
Csl CTPENOYHBL YKasaTteab yposus Y-52 (puc. 80).
B HeM ecTb NOMIAROK, COEJHHEHHLI C NMPOTHBOBE-
COM TIPH HOMOLLH TpOca, NEpPeKHHyToro uepes Io- 2
1naBKoBoe KoJgeco. llocneanee nagero ma BBIXOA- [ 7
HYI0 OCh PELYKTOpa, HMEIOHlero JiBe CTPeJaKH s
oTCTeTa METPOB M CAHTHMETPOB, NOKa3zamnelx na L———o
uupepoaare. ,, MakcumMaabHple H  MHHHMaJdbHblE [
VPOBHH MeKAY HaAGMOJEHHAMU OTMevaloTcd JABYMS
OCOOBIMH CTPENKaMH, KOTOpLIC MepeMenianTes npH
noMomu wradTa, YKPEIIEHHOro Ha CTpenke, yxa-
ibiBAIOLLCH METpLI.

lMpuMenenne pagHOAKTHBHBLIX H30TOMOB JJsl M3- f;‘; 86. yh;f'uﬁ:;
mepeHnss yposHed. Ilpnbop, naswiBaemblit ramma- }_:_5%'? '
YPOBHEMEPOM, COCTOHT H3 HCTOYHHKA H3JY4EHHA
(laTYHK YPOBHS), NPHEMHHKA (MleTEKTOP) H CYETHOro MeXaHu3Ma.
HMeTo4HHKOM #ABJASIETCA PaJdHOAKTHBHBIL H30TON, NMOMEU[EHHBIH Ha ro-
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naaBke. MHTCHCHBHOCTE BO3AGHCTBHS M3JyueHnsi o6pPaTHO MPONOPILHO-
HaJbHa KBAApaTy PacCTOAHHS MMy HCTOUHHKOM M npueMHHKoM, [Tpm
ONYCKaHHH YPOBHSI PACCTOSIHHE YBEJHYHBAETCA, BO3NCHCTBHE I‘HMME-J'I}F-*?']
yeil ocrabasercs. :

JMCTaHUHOHHbIE YPOBHEMEPB! IHPOKO NPHUMENSIOT B HPPHTAIHOH-
HOK mpaxTuke. Takue npuGopsl nmepefaloT NOKa3aHHA YPOBHA K CYET-
HOMY annapary, KOTOPbii HaXOJHTCA HAa 3HAUHTEJbHOM PACCTOAHMH OT
natunKka. IlosToMy uxX u HA3BLIBAIOT AHCTAHLHOHHLIME, -

B CCCP ncnoabsyiores KoHCTpyKuuu, paspatorannsie . T1. Ko-
JionkesnueM H JlenuurpaackuM HHCTHTYTOM TeJeMeXaHHKH. Hucran-
IIHOHHBIE NPHOOPLI NMEpefaloT NoKa3aHus YpOBHS Ha paccTosiHHe J0
10—15 kM. Yposremep Kosoaxesuua, KoTopuiii MoXKeT nepefaTh Ha
OJIMH [PHEMHBIH annapaTr H3MEPEeHHS H3 HEeCKOJBKHX MyHKTOB, COCTOHT
H3 TNONJABKOBOrO MEXaHH3Ma, MeXaHH3Ma INepefaun 3/JeKTPHYCCKHX
HMITYJIBCOB, JIHHHH NEpelayn H NMpHeMHHKa.

YKnoHnsie noctul. Jas onpenenenusn yKAOHOB IOBEPXHOCTH BOJLbI
YCTpanBaloT ABa YKJOHHLIX BOMOMEDHBIX NOCTA Ha PABHOM PACCTOAHHH
BEEPX M BHH3 OT FHJPOMETPHUYECKOIO CTBOPA, B KOTOPOM NPOH3BOAHTCH
H3MepeHHe pacxoioB Boabl. CBau BOAOMEPHBIX HOCTOB HHBEJIHPYIOTCH
TIpelesHoHHbIM HHBEJHPpOM. OTcueTHl ypoBHeH 1O STHM cBaaM NPOH3-
BOASIT IO peftkam. :-

Onpefeauts yKJIOH MOXKHO C TIOMONIbIO BPEMEHHBIX YPE3HBIX
Kosbe. B 3apanee HameueHHBIX MecTax MO CHrHAJAY OJHOBPEMEHHO
3a0uBaIOT KOJIbA BPOBEHb ¢ ypoBHEM RoALl. Bo nabekaHue BOJHEHHS
KOJIbsl yCTaHABJHBAIOT Ha Oepery B AIMKaX, COEJIHHEHHBIX KaHABKAMH
< pexoil. Hupeanposkoii onpeneasior npepbmenns MEMKY KOJbAMH.

B e AR

ol. ¥YcrpoiicTBo BOJOMEpPHBIX MOCTOB M THAPO-
METPHYECKHX CTBOPOB

- -J—"—-

Buidop mecta u THDa BojoMepHOro mocra. Mecro ycTpoficTBa BOJIO-
MEpHOr0O NnocTa NpeABapHTEJNLHO HAMEYaloT MO0 HMEIOIIHMCH KPVIIHO-
MaciiTabHbIM KapraM. Ilosoxenne u THn nocta yTOYHAIOT nyTeM 06-
CACNOBAHHSA DEeKH Ha nporsxenun 5—I10 xm. Ilpu srom pyxosomer-
BYIOTCA CJACNYIOUIHMH TEXHHYECKHMH VCIOBHAMHU: ;'

]) yuacTox pekH B MecTe DaclOJIOKEHHS! BOJOMEPHOTO MOCT4 HA
TIPOTAKEHHH TPEXKPATHOH WIHPHHBL pycja JA0/KeH OLiTh NPSMOJIHHEH-
HLIM, OTKPBITBIM, DJOCTYIHBIM AJis1 HaOJIOAeHuIt;

2) pycno noazHO OBITH YCTOMYHBLIM (HEe Pa3aMBIBATLCS H He 3a-
HAATBCH);

3) nocr MOJMKEeH pacnoJiarathcd Ha PACCTOSIHHH He Melblle siTH-
KPaTHOH UHPHHBI PEKH OT ycThfl OIHMKAHMIAX NPHTOKOB H BHE cephl
BJAHSHHA NIOANIOPOB OT 3aTOPOB JibJla H THAPOTEXHHYECKHX COOPYIKEHHT
(3@ HCKJIOYEHHEM TeX CJY4aeB, KOrjla NocT YCTAHABJHBAIOT CrelHab-
HO L7151 H3YYEHHHA pexuMa noanopHuix 6bedos);

4) moct HyXHo yCTpaHBaTb BOJH3H OT HACEJEHHBIX NYHKTOB, B
MecTe, 3alUHIIEHHOM OT JIeloX0a;

186

e T T AT



5) yroa HakJoHa GeperoBoil JHHHHM K TOPH3OHTY AOJMKEH OBITH
s npefexax 20—40°. Ouenb KpyThie H OUeHb TIOJOrHe Gepera HeYNOGHbE
KAK JJIA YCTPOHCTBA NOCTA, TAK H IS €ro IKCIJayaTalHH.

[Ipn BbiGOpe THHA mocTa HeoOXOIMMO YYHTHIBATh €r0 Ha3HAYEHHE,
CPOK CayXKObl, 0COGEHHOCTH PeXnMa BOJHOTO o0beKkTa H Tpedyemyio
rouHocTh HaGmonennii. Kak Ob0 yKasaHo Bbillle, KOHCTPYKLIHA NOCTa
onpefeasercsl XapakTepoM pycJa, MOHMBI H COCTOSIHHEM Oeperos.

BuGop MecTa rejjpoMeTpHueckoro crBopa. Ha rua-
POMETPHYECKHX CTBOpaX H3MepsioT pacxXoibl Boiabl M Hamnocos. [lo-
5TOMY 37leCh JIOJUKHA GLITh BBICOKAf TOUHOCTh W3MEPEHHs TJollaned
JKUBBIX ceueHHil, ckopocTell Teuenus Boxnl u T. A. M3 sTux coobpane-
HHA MpH BLIOOPE CTBOpPA PYKOBOACTBYIOTCSA CJACNYIOLIHM:

1) TeueHwe BOABI AOJMKHO OBITh MapaJelbHOCTPYHHHIM, Ge3 3a-
pOJIeH, KOCHX M 0OpaTHBIX TEYEHHH H NMOPOrOB;

2) IHO peKH He MOMMKHO HMETh 3HA4YHTEJNbHBIE BBICTYINLI, Mellaio-
llHE H3MEepeHHIO TAYOHH H CKOpOCTeH (KaMblilH, BOLOPOCHH, AEPERLIH
i T. 0.). B nmpoTHBHOM cjiyuae KaMHH YAaJadIoT, Jec Belpybaior, a
TPaBy BHIKAlIHBAIOT,

3) ma pexkax c OBICTPHIM TeUeHHEM BOJBI CTBOPLI YCTPAHBAIOT Ha
MIHPOKHX YUaCTKaX pycjaa ¢ 3aMe/IEHHLIMH CKOPOCTSAMH, H HAa0o00poT,
1pH OUYeHb MEIJEHHOM TeYeHHH CTBOPLI pasOHBAlOT Ha Y3KHX y4a-
¢cTKax, rae ckopocru 6oJiee saMeTHEI;

4) NMpPONONbHLIN YKJIOH, INHPHHA H raybHHa PEKH AOMKHH ObTh
(10 BO3MOMKHOCTH OANO0GPA3HEIMH, 4 NOTIEpeYHbIe NPOPHIH— NPaBHIb-
1H0I1, KOpBITOOGPasHoH (OpPMEL.

Tonorpaduueckue u npomepiibie pabotel. Ilpu ycrpoiicTse 1OCTOB
IPOH3BOAAT OGYCCONBLHO-TVIA30MEPHYIO CBEeMKY, a npH oGopyroBaHHH
FHAPOMETPHYECKHX CTBOPOB — TEOAOJHTHO-HHBEJIHPHYIO.

['panuisl CHEMKH ONPENeNsioTcs UHPHHOH PEKH M OTMETKOH Ha-
spiciiero ypoBHs poabl. LIupuny yyacTKa chEMKH NPHHHMAIOT ¢ pac-
YeTOM TPEeBBIICHHST FPAHHIl CHEMKH Hal HauBLICHIEH OTMETKOH BOILI
pa 1 M. Hawdy yuactka L mpHHHMAIOT B 3aBHCHMOCTH OT LIHPHHGI
pycaa. Ilpmmupune b, mensmwedi 100 m, L==5b, HoHemenbire 100 m;
npa b >100 M, L = (2 + 3)b, 1o He MeHbIIE IIAPHHBI ITOAMBL.

CHEMKY BHINOJHAOT caexyomum oGpasom (puc. 87). Broaw Gec-
oliMeHHOro Gepera NpOK/aALBAOT MarHcTpalbHbli Xoa (Gasuc). Ma-
MepeHHe IJIHHBI MarHCTPaJH H HHBEJIHPOBAHHE MPOM3BOAAT ABAK/IBL
Or marucrpann pasbusaloT nonepeyHsie NpodHAH: OXAHH MO CTBOPY
BOJOMEPHOTO [OCTAa M TPH—NATH MOMNEPEYHHKOB BHIIE H HHXKE
Hero.

Bce nonepednpie npoduan HHBEJHDPYIOT Yepe3 AOJHHY OT TpaHHIL
CBEMKH YPE30B BOJAB; IIYOHHBI IIPOMEpPSAIOT; AONOMHHTENbHBIE Tiia-
HOBBIE H BHICOTHBIE TOJAPOGHOCTH cHEMalOT MeH3yaoi. Ecin mpoMepnt
BHIMOJHSAIOT NPH PA3SHBIX YPOBHAX, TO AJSl NPHBEAEHHA HX K MOCTOSH-
HOMY YVDOBHIO BeJIyT BOAOMepHBIe HaGiiofenns. Bo Bce mpoMepsl BHO-
CAT MOJOKHTENbHBIE HIH OTPHIIATEAbLHLIE MONPABKH, PaBHbIE BEJIHYHHE
OTKJOHeHHs HAGJIONEHHOrO YPOBHS OT IIPHHSTOTO 3a OCHOBHOH IIDH

ChLEMEKE.
1 HuBeJAMpPOBaHMS MTHOBEHHOrO NPOAO/BHOIO YK/A0HA BOAHEI BO

187



o -
£) 257807 LT T
o ¥ %

Moo rrd
L ST R | .'?_TI'.F .1"? ﬂ_r..!iH

Puc. 87, Ilaan ywactka pexn.

y 8 2555w

L Sl

L]
|

ECHME
]

e |
s o L
JomerlST 8 § 3338588 3 8 S8 %
Sowewr 8 E E 38855 EE B 8 3 § 8
i Hoo0e g Mye Wocmapwun] WEEEE

Puc, 88. TMonepeunuii npoduab No AMHAH THAPOMETPHICCKONO CTBOPA.

BCeX fonepedHbIX npoduasx OAHOBPEMEHHO NO CHrHaAy 3abHBalOT
KOJIbSi Ha YPOBIE BOJIHL.

Ha ocHoBalun MaTepHaJOB CHEMKH COCTABJASIOT NJAH B TOPH3O0H-
Tagax (puc. 87), npOPHAH PEKH N0 BOAOMEPHOMY TOCTY H THAPOMET-
pHuecKOMYy cTBOpY (pHc. 88). s
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YcrpoiictBo u oGopynosanue mocros. Ha nonepeunom npoduae
IPOEKTHPYIOT PacnoJoXKeHHe pPeneposn, cBail, peek H APYrHX YCTaHOBOK
BOTOMEPHOTO HOCTa, NMOcjAe yero Hx nepenocst B marypy. Ha oanom
Oepery yCTaHABJHBAIOT penep, a Ha UPOTHBONOJOKHOM — cT0a6; 1O
HIIM ONPeNeasioT HanpapjienHe creopa BojomepHoro mocra. Ha svoil
JHHIH KOALIIKAMH Pa3MeyalorT MecTa yCTaHOBOK CBail, peek u JApyrux
VCTPOHCTB.

Bee ycranosaennnie penepa M cBad JBaxabl Huseanpyior. Ilpo-
ROJAT NPHBA3KY K OAMKARIMIHM penepaMm H MapKaM rocy/apCcTBeHHOI
CeTH, YCTAHABAHBAIOT OTMETKY Hyas rpaduxa.

Bogomepuuiii nocr obecneunBaercs HACTABJEHHEM 1A NPOH3IBOI-
crea nabmojennit, 6iapkaMu, dacamu, GoHapeMm, peifkaMn lepeHoc-
HLIMH ~—~ CHEFOMEPHOH, JeA0MEPHOI H myroMepioil.

Yerpoiictso crBopoB. Patora no oGopy- CR

NOBAHNIO THAPOMETPHYECKHX CTBOPOB €O- o [ ;
CTOHT H3 caeayrouwnx onepauunil: 1) subopa
HanpanJeHHss  crsopa; 2) 3aKkpenyeHus
CTBOpPA; 3) CHeMKH ydacTka; 4) 0Gopyno-
HAHHA CTBOPA NJaBY4HMH CPelCTBaAMH.

Hanpasinenne cTBOpa A0AKHO
OBTh NEPNEeHAHKYJASIPHBIM K HalpapjcHuio 4 i ),
Teuenns soasl B pycae. C 3T1oil neavio Ha ;
Gepery pexkm (puc. 89) pasGusaior 6Gaauc i,;:;ﬁ_,,iﬂ;ﬁ ”“"ﬁ,’};;ﬁ?ﬂ;ﬁ.p,,‘;‘;‘.
ABD napaaneabno Gepery. Ms touek A u CKOr0 CTBOpA.

[i poceranaBanBaloT nepreHAHKYAspu AM,

i BNy Jluawn AMy u BN, sakpenasiior Tpemst sexamu Kaxayio. Ha
Gasice BToYKe L yeTaHaBAHBAIOT YIVIOMEPHBIH HHCTPYMEHT (TEOLOJHT
nan menayay). Hyas anmba copmentaior ¢ HanpasaenneMm 6Gasuca. Ha
JOJAKH IYCKAoT HOCAEA0BATCIBHO PsijL NOIIABKOB, KOTOpPLIE NMPOXOAAT
uepes crsoput AMy n BN, B pasuwmix Ttoukax. [lonaasku B 3THX TOYKax
HCeKanT uHeTpymMenTom. O MOMEHTEe NPOXOMKAEHHS 10MJIABKOB yepes
CTHOPBHI CHFHAJH3UPYIOT Habaiojartean, Haxoasuuecsd B toukax A n B.
lonaapkn noaxHb ObiTh NYUIEHB TaK, 4TOGB OHH PaBHOMEPHO pac-
NPeaeasiines 110 Beel wnpuie peku. Hanpasaeuns xofaa nonaapkon
HEPEHOCST Ha 11AaH, HOChe 4ero yrounsiorT Hanpasaenne 6asuca ACE,
apaaae/bHoe cpe/lieMy HamnpasieHuio xoma nonaaskos. Ctsop BN
pasbnsaior nepneniukyaspuo 6asucy AE.

CTBOP 3aKpenasiior ABYMs peilepaMH Ha NPapoM H JeBoM Oeperax.
Ha wHpokHX pexaX, KpoMe 3TOro, ycTamasiHBalOT 1O JBa CTBOPHBIX
IHaKa (Bexu) Ha Kamxjaom Gepery.!

Aas nponssoacTBa rHAPOMETPHYECKHX paGoT B cTBOpE ycraHas-
JNBAIOT TIePeKHAHLIC HJAH 110JBECHBIE MOCTHKH, HCNOJNb3YIOT JIOJAKH,
HAPOMBI H NOABECHLIE JIOJbKH.

MocTnkn He J0MKHB co3faBaThL TOANIOPA, a TIPOMENRYTOUHBIE
ONOPBLL HE MOJKHBI HCKaXaTh HanpasJeHne H cKopocTh Teyenwnsd. Ha

' Tlpn paGore ma ouens MHPOKHX PeKaX NepHEHANKYAAPH ne pasbupawor, [as
CLEMEN Hanpasienns Teuenus Ha Gasuce YCTAHABANBAIOT [BA HHCTPYMENTA, a MHOTAaA
I TperHit #a npotusonoaoxHom Gepery. MecTo npoxomiaenius nonAaBKa ONPeeANIoT
OANORPEMEIIIO BCEMIl HICTPYMEHTAMH,
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Puc. 90. Ilepexunuofl MOCTHK.
a —naan; O — dacan; & — nonepeunuft paaspes,

Pre. 91. IlogsecHoft MOCTHK.

4 — mepronili AKOphL; 2 — TpOCH; J§— MOANOpHAR pama;
§ — Gpyckn; §— pacTHi.

Prc. 92. Tlogsecuan fwabKa.
{ — cTofika; 2— nmepekninocft Tpoc; I — Awabka; 4 — BepTylUlka,



Y3KHX peKax ¥ KaHajJgax I[IHpH-
Hoit no 15 M yerpaHBaioT nepe-
KHAHBIE MOCTHKH (puc. 90).

[lpu wmpuHe pycJia, NPeBH-
(mawmageit 15 M, HCNoAL3YIOT NOoJ-
BECHBIE MOCTHKH (pHC. 91).

Ha pekax ¢ ObicTpbiM Tege-
HHEM, PEe3KHMH KoJaeDaHHAMH
VPOBHEH H BLICOKHMH OeperaMu
PHMCHAIOT TIOABCCHBIC JIIOJIBKH
(puc. 92). B uoabvke o0OGLIYHO
IOMeNa0Ted OJlHH-/IBA YeJI0BeKa
¢ HeODXONHMBIMH THAPOMETPH-
HECKHMH npuBopaMu,

JHCTAHUHOHHEIE H3MEPEHHSA
Ha crBopax (rayOuH, CKOpOCTEH
Te4YeHHs1 W B3ATHe 1pobd BOALI)
IIPON3BOMASATCH € NOMOLILIO THJA-
POMETPHYECKO YCTAHOBKH
I'P-64 (puc. 93).

Ha mupoxkux (a0 120—
150 ™M) #© raybokHXx pekax
VCTPAHBAIOT MAapoOMBl H3 IBYX
JA0JI0K, COeJHHEeHHBIX paMoil H
nomocrom (puc. 94). Hepes peky
epebpacsiBAIOT  pasMeTOYHBIN
(d =4 mMm) u e3fioBoii (d=

18 =20 mM) Ttpocei. Ha ox-
oM Depery e3lonoit Tpoc 3a-
KpenasioT Harayxo (Ha MeprT-
Bl sikope). Apyroi KoHel Tpo-
¢ nepekuapizaor uyepes OGapa-
O, NpH NMOMOIILH KOTOPOro Ha-
TarnpaloT Tpoc. Ha esnosoi Tpoc
HajesaoT Oeryumit 6J0K ¢ 1erT-
Jeil, K KOTOpPOH TPHKPenasior
Kanar or mapoMa. Ot Bropoii
JOJIKH KaHAaT NepeKHiyT K KoJib-
Iy, epeiBHraoueMycs 1no e3io-
nomy rtpocy. Harsrusas oba xa-
liTa, NapoM yCTaHaBJHBAIOT B
HYKHoit Touke cteopa, OTNyCcTHB
QLN H3 KAHATOB M IGHCTBYS pPY-
JIEM, NapoM NepeaBHraloT BAOMb
Tpoca 1o NPHHIHOY caMoJera.

Ila pexkax wnpuHHONl GoJee
150200 M napomsl 3aKpenasior
AkopsamMu,  SKopb, K KoTOpOMY
HAPOM NpHKpenaserca Ha AJHH-
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Pue. 93. Jlucranunonnaa reapoMeTpHueckas ycTaHOBKA,

f — aelepka; 7 — 3IeKTPOABHraATENb.

§ — peprymka;

2 — Tpoc; & — Kapetka;

§ — cToftKH;
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Hom Tpoce, Gpocajor Buiwe 110 TeyeHHio. Or GOKOBLIX nepemellenui

napoM VIIEpAHBAIOT eule ABd AKOp#A, KoTopbie 3alfpacuiBaloT BHH3
110 TCYEHHIO H B CTOPOHY.

Ha Goabluux pexax 1napoMbl H TIOHTOHBLI NepeMelalorTcs npH no-

MOLLH MOTOPHLIX cydos. Ha napomax o

g JOAKAX JoJdxHb OBITL crnacaTejbHble

- R S —  Kpyr#, 6arpei, cHpenbl, wiecTol H (paax-

o AR T KH
e e———
.

; Jlas sumuux pador ucnoab3iyior Oyia-
KH-TeIAVIIKH. |

[lacnopr BOoAOMEepHOro nmno-
cTa. Ilpn oTkpsiTHH nocra cocrasafior
AKT B NPHCYTCTBHH HabGmoaateas nocra
H TpeicTaBHTeNs MEeCcTHON aJAMHHHCTPA-

S M uun (ceapbcosera, paiivcnonkoma). llo-
—1——————— MHMO 3TOro, 3anoJuawT nacnopt. OH A8-
Sl 12 T aAeTcsl OCHOBHBIM JOKYMEHTOM, B KOTO-

§ poM (HKCHPYIOTCH Bce CBEAEHHMS OTHO-
N M CHTEJLHO XapakTepa PekH M BojocGopa,
J_Emg:;ﬂ ﬁwa;i“ﬁf::i:':::ﬁm- 0 1pHGOpaX H YCTAHOBKAX 1I0CTA, CPOKAX
3} — aoaKa; 4 — NOMOCT, " HaOMOAEeHUH B T. A

TEMA 14. HABJIWOAEHUWSA HA BOJOMEP-
HOM NOCTY. NEPBHYHAS OBPABOTKA
BOOOMEPHbBIX HABJIOOAEHHA

52. Bopomepubie HabawaeHus

Coctas nabGawpennit. K ocHoBnbiM oTHocATes nabarogenus: 1) 3a ’
BLICOTON YPOBHS BOALI, 2) COCTOSIHHEM MNOTOAL H PeKn (BH3YaJbHO),

Kpome ocuopHeix HabGamoaenuit, na nocrax (B 3aBHCHMOCTH OT
nporpaMMbel pabot) BeiayT nabalodenus 3a TeMNepaTypoil BoAL W BO3-
ayxa, cVMMOMH OCaJlKOB, TOJUIHHOI JAbja, IIYTH W CHEra, IpoMep3aHHeM
11OYBBI, YPOBHAMH FPYHTOBHIX BOM M T, 1.

Cpokn wnadaonennit. OcHOBHBIe HaOaOeHHA NPOBOAAT B 8 M
20 u, [Ipn nesHauuTENbHLIX KOJieOAHHAX YPOBHA OrpPaHHUHBAIOTCA OIL-
nocpouHbIMH HaGmonenuamMu — 8 8 u yrpa. Ionmoannrensuuie na6maio-
TEHHS BO BPeMS TIOJOBOALA W NOMAEBHIX IABOJAKOB NPOBOXAT Yepes
paBlble HPOMEKYTKH BpeMeHH MeXay cpokaMmu nabaonennit. Ilo mak-
CHMAJLHBIM pellkaM Ha TFOPHBIX peKax OTCYeThbl JenaloT CXKEeIHEeBHO;
10 MHHHMaJbHBIM peilkaM — [1oc/1e HH3KOH MelKeHH.

Mpounssoacreo HabGuwpennit. B ycranopaeHnsll CpoK IPOHIBOIAT
OTCHEeT YPOBHH 110 GJamMKaiiel K ype3y BOJL CBae.

Bopomepuylo peifiky ycTanas/IHBAalOT OTBeCcHO Hajl UJIANKOM
rBO3AA OCTPHIM Pe0poM NPOTHB Te4YeHHs HAH BOJHB. B cayuae Bon-
Henus o pefike aenalT ABa oTcyera —Ino rpe6HI0O ® OCHOBAHHIO
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poansl, M3 oboux orcueros Gepyr cpennuit. Ecan yposens onyckaercs
Hiske roJoBkH cgau (ceafd oGebixaer), TO mepen TeM, KAK mepedTH Ha
GANAKANIIYIO 3aTOTIVIEHHYIO, He MEHee JABYX pas mpOH3BOLAT OIHOBpe-
MenHo HaOJI0JIeHHs 110 ABYM COCEIHHM CBasM.

[Tpu HanMYUM CaMOTIHCIIEB YPOBHS 3anHCH HA JIEHTE TIePHOLHYECKH
CBEPAIOT ¢ JNAaHHBIMH BogoMmepHoro nocra. [Jdanusie raGaloaenud BoJO-
MEpPHOTO TMOCTA 3aHOCAT B KHHIMKKY H OJIHOBPEMEHHO AeJaloT 3acedky
Ha JieHTe JUMHHrpada, Ky/la 3anucheBaloT AaTy, CPOK H HaOJNIOAEHHYIO
polcoty yposHSl. Takme Ke zanHcH Ae]alOT NPH YCTAHOBKE M CHATHH
JACHTHL.

Prc. 95, Jlepomepheie pefiku,

@ — ILAA N3McpeHAfl NpR HaMep3aWH® AbLAA CHA3Y: O — OpH oTCyT-

CTUHN HApOCTOB JAbla: [ — pefika, 2 — OABHMOK, J — BMOpOMEHHLIE

Aounieyry, F— nNogKot, 5— phxnwfi cuer, &— cHerobofl jacno, 7 —
NAOTHLIAA npo3apaqdwit aen, § — wWyra.

Hz Buayanbielx HaGnofennil 3anMcHIBAIOT cAeAVIONHE: COCTOSHHE
NOroJbl (sicHo, fTacMypho, setep cJaa0bil, YyMepeHHLIH, CHALHLIH, OYEHb
CHJLHBLIL, MO TeueHnto, NMPOTHB TEYeHUS), COCTOSHHE pPEKH BHIIe H
liNKe NnocTa, OTKPBITHE NJAOTHH, MyTHOCThL BOALl. 3UMOH M BeCHOH Be-
JIyT HabGJaiolcHAS 3a COCTOSIHHEM PeKH: NMOSBHJHCH JH 1yra, sabeper,
NOABHIKKHA JbAAa, calo. PHKCHPYIOT HAYal0 H KOHel JeXoXoaa, Jielio-
crapa, HaJHUYHE TIOJIBIHEH, 3aTOPOB H 3aXKOPOB.

JJis maMepeHHsl TOJIIHILIAbAa BpyOaoT ayHka pasmepom 404
A 70 ¢M Ha paccTOfHHM 2 M OT HOC/AEHHEl CBAH H NOCPeNHHE PeKH.
B sex sanoannuo pMopaxkupaior ase poueuku (puc. 95 a). Tak kax
JIE]I HAMEep3aeT cHH3Y, TO €r0 TOJIIHHY H3MEpSIOT clellHajbHOH Jieno-
MEPHOH peHKoiH, y KOTOpOiHl ecThb BHICTYNm Ha yposHe Hynst. Pefiky
(/ na puc. 95 a) onyckaior B npopybb Taxk, UTO KOHEIl nmoaxkoca 4
Kacaercss NHIKIeH He Hamepauled nosepxHocTH Jabna. [Tocne orsecHoil
YCTAHOBKH PEHKHM HOBHMKOK Z ONYCKalOT Ha HoWeuykH 3 npopyGH H
SAKPernIAI0OT B TAKOM [OJOXKEHHH. 3areM pelKy BHIHHMAlOT H
CHUMAIOT OTCYeT MO HHKHeH rpaHn ABMXKKa. B ypHaa sanu-
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CLIBAIOT TOJUIHHY JAbLJa W €ro cTpoeHHe (IVIOTHHI, KPHCTA/UIHICCKHIT,
CHETOBOMH) .

B ceesespipyOJeHHbIX JyHKaX, I/lé HApocTOB JbJa HET, MOXKHO
10JbL30BATHCS Peiikoii, ToKa3aHHoit Ha puc. 95 0.

OfHOBPEMEHHO ¢ TOJUIHHOH Jbfa OTCUHTHIBAIOT YPOBEHb BOILI 1O
JenoMepHoi peiike. Orcuer noJOXKHTEAbHBIH, €C/1H YPOBEHD BOJALI CTOHT
B JVHKE WIH NOJHHMAETCs BBEIIIE Hee, H OTPHUATEAbHbIT (KpacHbe Je-
JIeHHsl), KOrJla YPOBEHb BOJIBI HHIKE KPOMKH JbAA.

[TOMHMO TOJIMHLI JbJla H YPOBHA BO/JAbl, H3MEpPsIOT TOJAIMHHY WIYIH,
ecJii OHa ecrb, Temuepatypy BOJBl OlpeNeasiioT BOAHLIM TEPMOMET-
POM, HMEIONIHM MEeTAJJHYECKYI0 OupaBy CO CTAKAHUYHKOM Ha HHIKHEM
KoHue. IIpH H3MepeHHH TeMmeparypel oOnpasa JA0MXKHA OHTL TO-
Kpuita Bopoil. llpoaosamnresbnocTL BLIAEPIKKH TepMOMETPa B BOAC
3 MHH.

Temneparypy BO3AyXa H3MePSIOT TepMoMerTpoM-npauiom. [as sTou
HeJH TEPMOMETP BpaullaloT Hajl ToJ0BOH ¢ IOMOUILIO TIPHBA3AHHOIO
K HEMy IIHYpa B Te4YeHne 3 MHH.

Hauunie nabGaogedHnii 3anucLiBAIOT B NOJEBYI0 KHHZKKY, OJHH 3K-
3eMTIAP KOTOPOil llepechnaloT B YHPaBJIeHHE TI'HIAPOMETEOPOJOrHYe- |
CKOil cayx0OBl HIH BELOMCTBO, KOTOPOMY [PHHAJIEHKHUT MOCT.

lMposepka, pEeMOHT W MEPEHOC NMOCTA Ha JIpPyroe MecTo. YKasanud no
yXOAy 3a BOJOMEPHBIM TOCTOM H3JOMKEHLI B CMeLHaTbHOH HHCTPYKILHH.
IMTpu skcnayaTtaikiy 110CTa BO3MOYKHO HApYIIeHHe OTMETOK CBaH H PeeK
nocje BCKPHITHS PEKH, BO BpeMsl Jieaoxona M NpH NPOXOKIEHHH BLI-
COKMX BOA, IIPH BEINMyuHBaHuH H ocajgke rpyurta. [losromy npoBepxy
OTMETOK COOpPYKEHHI KejnartellbHO NPOBOJMTE MHHHMYM JBa pasa Ilo
napoiakKa M nocae nero. [Ipn npoBepke HHBEJIHPYIOT IOCTOAHNBIEC CBaH,
peilkH, pemepa, BpeMeHHbie CBaH, YCTaHOBJAeHHbe HabaloldaTeneMm, #
CTBOP 10 YPOBHH BHICOKHX BoA. KOHTPOAHDYIOT pery/isipHOCTH M Tpa-
gHJAbHOCTL HaOaogennii. Pesyabrarsl BhINOJAHEHHBIX NPH NpOBEpKe pa-.
OOT 3anNOCST B KYPHAJ U B TACIIOPT BOAOMEPHOro 10CTA.

[Mpu pemonTte BOANOCTa HyMepanwuio csait He mensior. [lpu samene
Ha CBaW CTABAT NPCIKHMUIT HOMep, H106aBnsaAsl DYKBY «a».

Bonnocr mepeHocAT HA HOBOE MECTO, €CJAH NPOH3BOACTBO HADJIO-
AeHHil 32 YPOBHAMH CTAHOBHTCSH HepamHonaJbHbIM. IT0 JAeJaloT B
cAENYIONINX cAyuadXx: a) CYIIeCTBYeT Yrposa paspyuielHs MoCTOBBIX
yeTpoiicts (BcaeacrBue noAMbiBa Gepera); 6) OCHOBHOE pycao 3a-
HASCTCA M lIPeBpaliaeTcs BO BTOPOCTENEHHBI NMOTOK; B) pycio 6ayikK-
AaeT; r) JIHO H3MeHsieTess B pe3yJbTaTe 3emjeyepnaHmud; 1) crpod
FHAPOCOOPYKEHHSA, H3-32 KOTOPHIX HEBO3MOMKHO YUHTLIBATH CTOK B CY-
LIECTBYIONIEM CTROpE.

[Ipn nepenoce mocta cJjaelyer NPOH3IBECTH NPHBA3KY penepos CTa-
pOTO W HOBOrO NOCTOB, ONPEN&JIHTh NajAeHHe YPOBHS MeX1y HHMH
OtMerKy HyJsd rpaduka HOBOTO MOCTa Ha3HAualoT, KAK H A4S CTapore
Mocra, ¢ NONpAaBKoil HAa najaeHHe YPOBHA. -

Ecnn nanedne VpOBHSI HA Y4acTKe MEKIY NMOCTaAMH TIpEBLIIIAE
5—I10 cMm, To B TeueHHe moayrojia Ha o0OHX MOCTax BeAYT OLHOBP
MeHHEIe HaOJIOJICHHA, OXBaTHBallHe MOJAHOCTLI0 (ha3n naBoAkKka H
MEMEeHH. ’
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93. ObpadoTka BojOMEPHbIX HABAIOAEHHI

Ilepsuunan obpaborka BogoMepHbIX HabawaeHHid. Tanusie Habmo-
JEHHIL 38 YPOBHSIMH JOJKHBI exenHeBHo obpabGarTmBarbes nabnaiona-
rejqeM 1nocra. Bee orcuersl npuBoaAar kK uymwo rpaduxa. Hdas storo
K OTCYETY MO TOH HJIH HMHOH pefike MM cBae NpHOABJAAIOT PasioOCThb
AbICOT MEIKAY TOJIOBKOH cBau M Hyjaewm rpaduka. Hanpumep, na cpae
cienan orcuer 34 cm. Ilpepwmenne ¢Bayw Hax HyJeMm, T. €. IPHBOAKA,
cocrapasier 2,36 m. ChaemoBaresqbHO, HaOMOACHHBIH YPOBEHb HAaM
nyaem rpapuka pasen 34 - 236 = 270 cm.

[Ipesuienne cpaft Haj HyJeM rpaduxka ne SBASETCH NOCTOSHHOIM
pesuynHOH, BuicoTHoe noJioKeHHEe cBa MOMET MEHATLCH BCJAENCTBHE
NOBPCKACHHS HX JEA0XOMOM, CIJIAaBOM Jjcca H T. 1. KoHTpoabHble Ke

D) 3adepezu | sedocmas
s Cang Il Bodx nobegx nsda
* Wyea u dowreid ned N odbumna 266a
® Pedrud nedoxod & Samop neda
P Tepluri u ngeneduug

g Raooxode! #* Hﬂ.:g ;c%ﬂ%ﬂéfeq

Puc. 96. Yenopanle ofo3Hauenyd.

HUBEJHPOBKH IIPOBOAAT A0 H focje npouciieninnx uamenensi, [To-
iromy 1pi obpaborke HabaofeHnit HeOOXOAHMO 110 3AIHCAM B KYp-
I111aX YCTAHOBHTH JaTy H3MEHEHHs NPHBOAOK, a4 HOBBIE NIPHBOJKH
OTHOCAT K 9THM JlaTaM.

Ficim HaGMIOMEHHA NPOH3BOAATCS ONMH Pa3 B CYTKH, TO 3TH AalH-
e nepeHocATes H B CBOAHYI0 Bemomocts. Ecau ke HaGaoIeHus
HEIYTCA HECKOJABKO pas, TO BHUYHCAAIOTCHA cpeaneapupMeTHUeCKHE HX
adenus. Ilo cpennuy cyToMHBLIM TaHHGIM BHYHCAAIOTCS CPEAHHE M-
CHUNBIC H CPeIHHE TOXOBBIE YPOBHH.

B cpoameix rofoBmix TabGanuax (cM. tat6a. 51) basw suMuero pe-
ACHMA BHIDAZKAIOT YCAOBHEIME obo3nayennamMu (puc. 96).

B npnmeuanuax K BeOMOCTH 3alHCBHIBAIOT 0COOLIC SBJEHHH — Cay-
il nepeceixanusd, npoMepsanns PeKH Bblllle W HHXKE [oCTa, 34TOpH,
MOOP BOJIBL Ha OpoOIllIeHHe H T. I,

llo npueenennbiM paHubiM crpoAT rpadHK KoaeGaHmii VpOBIEIt
(CM, puc. 98). Kpome yposneii, Ha rpaduK Hamnocsit TeMmepaTypy
RO, HapacTaHue TOJIIHHLL JeAAHOTO NMOKPOBA W ApYrHe Habaonen-
ke jpannoie. Ecain Ha peke ABa win 60Jble MOCTOB, MOIKHO Ha OIHOM
NEPTEME MOMECTHTh cOBMEIIEHHbIE rpadHKH ypoBHell Ha Bcex NoOCTax.
Ha opnom ancre MoKHO BHYEPTHTL rpadHKH 33 HECKOJBKO JIOT.

O6paGoTKy naGJI0leHNl CaMONHCIEB YPOBHEH BHLITOMHSIOT CJc-
Ayloutus o6pasoM. Jlenty pasduBaloT Ha OTPe3KH, UHCJIO KOTOPHX 3a-
WHENT OT XapakTepa H3MeHeHHs ypoBHeil. [Ipu uacTHix KomeGaHHSX
YPORHS YYHTBIBAIOT BIaXHHBI, MECTa H3MCHECHHSI HHTEHCHBHOCTH Hapa-
(Tt enana. I'lo 6omkafiminM 3acedkaM Ha JIeHTe, CHEJAHHBIM BO
NPEMI Habmionennii, ycTaHaBaHBaOT (AaKTHUYECKYIO NIPOXONKHTE h-
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HOCTh MEXKAY HHMH (IO JaHHBIM 3andcH Habalonartenss) B yacax H
MHHYTaX H OTCUHTAHHBLIH IIPOMEKYTOK BpPeMeHH 1o mMacmirtaby JeHTHl,

OOHapyKeHHYIO NOrPEUIHOCTh paclnpene/fioT MeXIy 3THMH 3aced-
Kamu. Takum 2Ke myTeM BHOCAT NMONPABKH H B YPOBHH BOJIH, 3apert-
cTpupoBaHHbie camonncueM. Ha ocHoBaHMH 3THX JaHHBIX COCTABJIAIOT
BELOMOCTL YPOBHEIL.

BoccranoBiaenme HepocTalomux yposHedn soabnl. OuepraHusi coBMe-
H[eHHBIX rpa(puKoB YpoBHeH JAs BOAOMEPHLIX TIOCTOB OJHOH H TOH e
PeKH OuYeHb CXOXKH MemAy coOoi, ocoGenno ecjan 3T NOCTH Haxo-
OATCA Ha OJH3KOM paccTOAHMH. Xoja rpaduka Hapyuiaercs, eciu B
MPOMEKYTKe MeM¥IAY NMOoCTaMH BOJAa pacxoiyercs
Hy Ha OpollleHHe WJIH Apyrae 1eJH WIH ecln Ha yua-
CTKE BIAJAIOT 3HAYHTENbHLIE [IPHTOKH, HMEIOTCH
NOJUOPHLIC COOPYIKEHHS (IVIOTHHLI) M T. JL.
i : O6uiyHO XapaKTepHLIE YPOBHH (OTACAbHLIE
2 e [IHKH, BIIAJAHHbLI) COABHHYTLL 110 OTHOILICGHHIO APYI K
[+ Hg npyry. Ha nnnem nocry XapakTtepHbole YPOBHH

"l iy HACTYAT € HEKOTOPLIM OMO3AaHHEM BO Bpe-
Puc. 97. Tpajuk cps- MEHH. CIBHT 110 BPEMEHH PaBeH NPOJOJMKHTE]b- |
31 coOTBEeTCTBeHHHX HOCTH JIOGEraHHs BOJLI MEX/IY BOAOMEPHLIMH MO-

yposaef, cramu. ChaeloBareqabHo, 10 NEepejJOMALIM TOYKAM

MOZKHO ONpPeNe/JHTh CKOpPOCcTh A0GEraHusi BOJH,

pasieJHB paccTofiHe MEMXIy MNMOCTaMH Ha MPONOANKHTENbHOCTL [10-

Oeranus, WJAH, 4TO TO e, Ha CABHI 3THX TOYEK 110 BpeMeHH. YPOBUH

OLMHAKOBHIX (pas pemHMa PEKH Ha COCeIHHX BOMAOMEPHBIX IOCTax
Ha3LBAOTCA COOTBETCTBEHHB MH.

[Toab3ysick COOTBETCTBEHHBIMH YPOBHAMH, MOXKHO cOCTaBHTh rpa-
(puk ceasu Mexmay nump (puc. 97). Ilo sroMmy rpaduxky no ypoBHAM
ONHOr0 TOCTA MOJKHO BOCCTAHOBHTH HELOCTAWOU[HE YDPOBHH APYTOTH
nocra.

Fpabuxn cayxar ¥ a8 npornos3a ypoBHE HHIKepacloJOXKeHHoro
nocTa no HaOGJMIOAEeHNnBIM YPORHAM BEpXHEro nocra.

Hib———

Bonpocw dag camonposepii

1. HasopuTe BHAK THAPOJAOrHYECKHX craHuuft m nmoctoB. KakoBul X 3anauu?

2. Kak ycrpoeHn pasiHuyHEe BHAH BojgoMepHuX noctop? Hem obycnopnusaercs
TO HJAH HHOC YCTpPOHCTBO BOAOMEpPHOro mocra?

3. Uro takoe myan naGmogennii 1 HyabL rpaguxa?

4. Kax BBYHCAHTL pa3umep ofaHoro menenns (1 cm, | M) na Haknouuoh pefke
npH vrae HakaoHa a = 20°?

5. Kax caenate npuponky naGaiofeniuXx yposHeit Ha cBaflHOM BONOMEpPHOM
NOCTY K YPOBHAM Haj Hyjaem rpaduxa?

6. Kakue Bl 3naere pojfloMepnue YeTpoHceTrsa M npubopbl Aaf OOLIUHBIX H TOU-
HEX HaGmoneHHd ?

7. Kakosa cxema paGoTsl caMonucia yposHef?

8. Kax onpenensiioT yKJAOH NOBEPXHOCTH BOMM?

9, Kakue OCHOBHBle TpefOBAHHA NPeABABAAIOT K YYAaCTKY PeKkH npH ycrpoficTee
BOJOMEpPHOro nocra # pafodero creopar

10. Kak npoeomsT chemMKy y4acTKa pexd ana ycrpofictea BOJOMEpHOro nocra?

11. Kak oGopynoBaTs CTBOp AAA H3MepEHUA PAcXOj0B BOAHW?

12. Kak npoussofst BogoMepHsie naGaonenns?
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13. Kak namepaioT TOMUMHY JbJa HA BOAOMEPHOM NOCTY?

14, B uem sawmovaerca o6paSoTKa BOJOMEPHHX HabGmoleHui?

15. Kakne ypoBHH Ha3HBalOTCH COOTBETCTBEHHHIMH H KAK OHH HCHOJAb3YIOTCA
fpH BOCCTAHOBAEHHH HefOCTAWWIHX HabM0AeHHA?

JlaGopaTtopHo-npakTHYECKHE 3aHATHA

Ynpaxuenne 26. U6pabGorars marepuansl nabJiofiennii 3a ypoB-
HEM BOILIL.

Tpebyercda: 1) nocrpouts rpaduk kKoaefanuit yposuei; 2) cocra-
BHTL TaGauubl H 3) NMOCTPOHTH TpaHKH NOBTOPAEMOCTH (YACTOTH)
i NPOAOJMKHTENLHOCTH CTOSAHHA (00eCNeyeHHOCTH) YPOBHEH BOJIHL.

Jdano: exenHesnble YPOBHH BOALI Hajy HyneM rpadmuxa p. Ilcen
v ¢. 3anceabs 3a 1955 r. (Taba. 51).

Hew 233 ; 2.3
-ﬂ"__f"ﬁit_l-’— Ezemyh LA o vy e e e 1 27
£00 et TI D L !
S | - - = ———— - —
“l ﬁ&’f‘f\‘f !
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300 H— '-_Jh . .

200k O B s, P o P
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Puc. 98. T'papur roaefannd cpefHHX CYTOYHHIX YypoBHefi
soau p. Ilcen y ¢ 3ancenwqa 3a 1955 r.
I — nepocran; 2 —cano npu sabeperax; J— Aegoxon.

Pemenne. 1. I'padur konebauus yposuei (puc. 98) crposar ciue-
ayioutaM o06pa3oM: no TOPH3OHTAJNBHOR OCH OTKJAanbIBAIOT BpeMs
({HH), 1TO BEPTHKAJLHONH OCH — COOTBETCTBYIOLULHE MM 3HAYEHHS YPOB-
el nax HyJem rpaduxa B canrumerpax. Macumrab anda ocH ypoBHei
NIPHHUMAIOT B 3aBHCHMOCTH OT TOJIOBOH aMIIHTYAH, PYKOBOACTBYSACH
nannsiMu Taba. 52.

['onopas amnauTyla KoseGaHus YPOBHSl BOABI cocrasjisier 554 —
~— (66 = 488 cm. Ha uyepre:xe noxkasanw (assl auMHero nmepuwona (yc-
JOBHBIMH 0003HAYeHHSAMH no puc. 96), BuicHA W HU3WH{ TOAOBLIE
YPOBRHH H OTMeTKa nyJs rpadHka BOZOMEPHOro mocra.

2. dna cocrasaenua taGauu u nocrpoeHus rpadukos nosTopfe-
MOCTH (YacTOThl) H NPOAO/IKHTENBHOCTH CTOAHHA (obGecnedeHHOCTH)
VPOBHEH BOJH BCIO aMIIHTYLY KoJsebOauua CpPelHHX CYTOYHLIX YPOBHEI
488 cM pasOwBaeM mo BHICOTE Ha HHTepBaabl uepes 20 cMm, nHaunHas
¢ Hauppicmiero 554 cM M KOH4Yas HAWHH3MIHM YypoBHeM 66 cM, Kak
nokasano B rpade 1 rtadn. 53. [lo Taba. 51 ana Kaxnoro mecsna
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TaGanpma 51

Yporuu soawt p. flcea y c. 3anceann 3a 1955 r.
Ormerka nyas rpaduka rogomeproro nocra 62,63 m

Yucao 1 I 111 v v Vi VIl | VI | 1X X X1 o
I 126 11 404 1 | 420*| 406 | 276 | 164 | 130 | 86 | 77| 73 | 77 05 -
. 12511 388 [ | 428%| 412 | 204 | 162 | 129 B4 |77 | 74 | 80O us -
3 124 1] 37301 | 433*| 420 | 258 | 160 | 1298 | 82 |78 | 74174 | 94 :
4 126 1| 358 | | 434 % 427 | 258 | I5B | 129 | 86 | 79| 721 76 05 =
5 12011 3521 1 4290*| 435 | 257 | 156 | 134 | 86 | 78 | 67 | 78 03 -
6 128 11 3451 | 434 443 | 252 | 158 | 128 | 87T | 76 | 66 | 76 A |
T 128 11 3441 | 434*| 455 | 246 | 160 | 114 | 88 | 72 | 76 | GB Ui |
s 126 11 3421 | 430*%1 470 1 241 | 160 | 108 | BB | 73 | GR | 74 58 1
0 130 1| 348 : | 424 *| 488 | 238 | 156 | 111 | 85 | 74 | 6B | 76 Ol 1
10 13811 363: | 419*%| 505 | 238 | 153 | 112 | 83 |74 | 68 | 77 i |
11 156 1] 374 : 1 412*|1 521 | 240 | 152 | 110 | 84 |74 69 | 72 05 1
12 1891|378 : | 407*| 538 | 238 | 152 |*109 | 86 | 73 | 67 | 66 08 [
13 250 11 282 : | 403*1 554 | 236 1 150 | 108 | 86 | 73|66 | 72 |109 ]
14 308 1| 384: | 404*| 554 | 235 | 144 | 108 | 84 | 71 166 | 76 |121]
15 34811 386: | 400*| 542 | 232 | 144 | 108 | 84 | T1 (66| 76 |118 1]
16 38511 402: | 399: | 530 | 230 | 144 | 107 | 84 | 71 | G8 | 75 |1I81
17 410 11 408: 1386 | 500 | 225 | 1441 106G | 82 |71 | 69| 78 1241
18 43111402+ |1 375 | 480 | 222 | 142|105 ]| 81 |70 | 68|79 |1201
19 44211 398: | 366° | 448 | 215 | 140 | 102 | 82 | TO| 67 | 78 (1161
20 611 395: | 355 | 416|204 | 138 99| 84 |71 | 70| 79 |114 1
21 444 1] 396 : | 342 386 | 195 | 136 98 | 84 | 69| 73|83 (1111
2 454 1| 404: |1 334 (3356 | 192|136 98| 82 | 70| 74|83 |1071
23 467 1| 412 : | 330 33211901 136:| 103 | 82 | 70| 74| 80: | 107 1
24 470 1] 406: 1333 | 316 | 19 | 138 | 114 | 80 | TO| 76| 77: | 106 |
25 472 1] 404 : | 340 302 | 189 | 144 1106 | 80 | T2 |76 | 80: | 1031
26 47411 412+ | 349 205 1185 | 144 1100 | 82 | 74173 | 84: |1021
o7 47311 416« | 360 | 291 | 181 | 1H 96 | 81 | 74|72 | B4: (102 ]
8 464 1] 418: | 369 | 290 | 176 | 1: 05 | .81 | 721 753 | 87: 11041
29 452 1 378 288 | 174 | 134 96| 80 |72 73 | 87: 1041
) 437 1 J88 281 | 172 | 134 03| BD | 73| 74| 88: |102 ]
ol o | 206 1GR 871 78 74 104 1
Cpen-| 312 | 386 391 231220 | 147 | 109 | 83 | 73| 70178 |104
HH U
Buicuiuwi | 475 21 438 554 1279 | 166 | 135 | BO [ 79| 76 | 90 | 127
Huzwwui | 124 339 30 280 | 167 | 134 B6 | 77 | 68 | 66 | 66 85

Cpeannft ropopofi ypoBens 200 cm; sucmuii roposofi — 554 em (13, 14/1V);
Huamni roaonoi — 66 cn (6, 13, 14, 15/X; 12/X1)

Tabanua 52
Macwrabm yposedll npH Bblyepunsaanl rpagukon

loronan amnanryaa xoaeGanus
YPOBHER, M .. & i spe s Ilo 1 1—2 2—5 5—10 > 10
Macwraé aan ocu yposueii. . 1:10 1:20 I :50 1: 100 | : 200

TIOACYHMTHIBAEM JHH CTOSHHA YPOBHel NMPHHATHIX HHTEepBanoB. Peavin-
TAThl 3anmHceiBaeM B rpady 2.

[TpocymMMHpOBaR WHC/A0 AHEH CTOAHHS YPOBHEH Kakoro-iaubo HH-
TepBaJa 3a Bce MECHLL, NOJYYHM YHCJA0 Hel crodanus 3a roa. Oduiee
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TaGanuna 53

Mosropaemocts (wacrora) W NPoAOAKATEALHOCTL (0GECNEIEHHOCTD)
CTORHHA YpOBHER

Yucao anel no Mecsoam 'l'-"“::"all":_l;:ﬂ“'* Tlﬂi':ﬂsi'ﬂ'

Hutepnaais
Ve R
A Ve
lllﬂ;:!:;:llhﬂ. s 2 = & ",:5 = 2 = - -

< % 3 g 3 & & & z & = H

=z = = = " | - = = = | - L |
S54—540 1 3| 1V 3| 0,82 3| 0,82
ai9—0201 3 IV 3| 0,821 G 1,46
S19—3500 | 21 IV 21 058 B 2,48
199—480 | 2| 1V 2| 0,55 10| 2,74
479—460 | 6 I 11 IV 71 1,92) 17| 4,66
150—440 | 5 1| 3 v 8] 2,199 25| 6,85
439—420 3 | 9 1 3 1V 15 4,11} 40 | 10,96
419—400 | | T B G R 1 e Y S e B B
a00—380 | | I 7 I 41 I | v 131 3,56 74 | 20,27
d19—-360 1 4| M| 5| M 9| 2,47| 83| 22,74
d69—340 | 1 | 6 [l 41 11 1 A% 121 3,290 95 | 26,03
Jud—=320 | 3| I 11 1V 41 1,100 99| 27,13
J9—300 | 1 21 vV 31 0,821 102 | 27,95
S—280 1 51 IV 51 1,37 107 | 29,32
eT9—260 | 2 L% 21 0,55 109 | 29,87
059—240 | 1 I > Vv 81 2,19 117 | 32,06
d—2201 9 % 9| 2,47 126 | 34,53
219200 | 2 Vv 21 0,55 128 | 35,08
199—180 | 1 I % v 8| 2,19 136 | 37,27
179160 | 4 1% 51 VI 9| 2,47 145 | 39,74
159140 | 1 1 17 ] VI 18 | 4,93 163 | 44,67
139 -120 | 10 S I R T I 4 1 3| X | 27| 7,40 190 | 52,07
19100 | 17 | VII | 16 | XII 33 [ 9,04 223 | 61,11
) 8| VIT |30 |VIIT | 10| XI 12 | XII 60 | 16,93] 283 | 77,54
196G 1 | VI | 30 IX | 3l X 20 XI 2 | 22,46] 365 (100,00
Mroro | 95| — |I66] — |64 — 40) — | 365 100,001 — S

UHEA0 aHeH CTOAHHA YPOBHCH O BceM HHTEpPBaJaM 3a Tojl JMOJXKHO
PABHATLCA yueay aued B roay, T. e. 365. IlonyyeHHnie 3nauenus mno-
NIOPACMOCTH YPOBHEH IO KadJIOMY HHTEpBaJy B JAHAX BhIpaxaeMm i
fIpoleHTaX.

Cymva nopropaemoctn nosaxHa pasuatees 100%. ITo xanusiM no-
PWIOPHEMOCTH (44CTOTHI) YPOBHEN BBIYHC/ASEM NPOACJAKHTENbHOCTb HX
crosnns (obecneyennocth). Jlaa sTtoro nocaefopaTenbHO cyMMHPYeEM
BOC HOBTOPAEMOCTH CTOSHHA YPORHEH B JNHSAX MWJAH B NPOLEHTAX, HAYH-
wan ¢ naussiciwero. HanpuMep, npoaoaxurensHocTs cToaHng (obec-
nevennocts) vposust 460 cm pasua 17 anam, wau 4,7%. Hpyrumu cao-
wamp, yposun soaw ot 460 cm nan nynem rpaduka u suiure HaGaona-
Ancy noroay 17 mmei, wan 4,7%. B ocraavnbie 348 nmeflt (man B
06,4%) vposun Guian nuxe 460 cm.

Ouennano, a8 caMoro nusuwero ypopua (s namem apumepe 66 cm)
abecieuennocts pasna 365 auam, wan 100%.



3. Ha ocHosanuu T1aGj. 53 cTpouM rpapuxu noBTopsAeMOCTH H 1pO-
NOMKHTEALHOCTH CTOAHHA yposHeH soasl (puc. 99). Ilo BepruxkanbHoi
OCH OT/IOXEHbl YPOBHH BOABI B cCalTHMeTpax Hamx HyJeMm rpaduxa,
d 1D Fﬂ]}HE{]HTEﬂhH{}}'I OCH — COOTBETCTBYIOILLHE HM 3HAYCHHA MOBTO-

SIeMOCTH M NPOJIONIAKHTCIBHOCTH CTOSIHHA B JHAX HJAH B IIPOLEHTAX.
ELIRa.ny NPOLEHTOB CTPOUM nojx mrkanoi auein. Ilpun srom rouxku 0 n
100 mKanel npoueHToB cooreercrsyior ToukaMm 0 m 365 wkaawm aueil.
[Tpomexyrounsie TOYKH WKaAbl [IPOUEHTOB ONpeneasieM IPAMOaHHEIl-
HOH HHTEpPUOJSIHEI]. ( |

neM o BYSS4cw
540

450

420

240

180

120

60+ '
fli' 50 100 150 : 200 250 . 300 365 duy
0 25 50 75 100%

Pue. 99. Tpaduxn nosropaemoctn (ciesa) H nMpolOAMKHTEALHOCTH CTOSmiA (cnpasa)
ypossreh sogu p. Tlcen y c. 3anceaws 3a 1955 r, '

Ilpn mocrpoennu rpaduxoB 3HaueHHS NOBTOPAEMOCTeN OTKJaldbl-
_ BAlOTCA NPOTHB CEPEAHH HHTEPBAJOB ypOBHeH, a 3HAYEHHA NPOAOJ-
KHTENbHOCTH — MPOTHB HMXKHuX rpanul ux. Hawnecenuwie taxum o6-
PasoM TOYKH COEHHAIOT MeXIy coO0f NpAMBIME JHHHAMH.

TEMA 15. NMPOMEPHBIE PABOTHI TPH
CbEMKE PEK H BOJOXPAHHJIHIIL

54. TponsponcTeo npomepHsix pabor

[IpoMepnl 1ai0T BO3MOMKHOCTh BHIABHTH MAYGHHBI, NPENsTCTBYIONIHE
CYAOXOACTBY, peabed nHA — HaJHYHE IJIECOB H nepeKkaToB, GpO10B
H 7. A. [Ipy noBTOpHBIX mpoMepax BHIABAAIOT H3MeHeHHA peabeda ana:
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MPOH3OULAH JH PasMeiBbl H HaMmbisbl. Peabed nHa yuHTHIBAIOT TPH
NPOEKTHPOBAHHH BOA03alopoR AAsl OpPOINICHHS H BOAOCHAOMKEHHA, BO-
JOTPHEMHHKOB 11pH ocymenn. Ilpu namepenun pacXoios BOAH NpO-
Mephl [IPOH3BOAAT AJNA ONpejdeseHHs IJOLUaAH BOAHOTO CeYeHHS.
Mpucnocobaenns u ycrpoiictea agas npomepos. [Ipu npouseoacree
IPOMEPOB B 3aBHCHMOCTH OT IAyOHH H CKOPOCTEH TeueHHsl BOJbl NpH-
Mensiorea pasanuisie npubopel. HeGonbmne ray6unsl 3aMepsior BOAO-
MepHON pedkoi. Jdasa namepenns rayoun g0 7—=8 M IIPH OTHOCHTENBHO
1eGoJbIIHX CKOPOCTAX caykutr namertka (puc. 100). Hamerka —
5T0 OKOBaHHBIH CHH3Y GalMakoM mecT AauAOH Ao 10 M HAHaMeTpoOM
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Puc, 100. Hamerxa. Puc. 101. Jlor. Pue. 102, Paamewennslil A0Tanb,
I — notanhk: 2 — JAaT

10 cm; 10-canrnmerpoBnble JledeHus HaMerkH OKpallCHBI Molepe-
MEHHO KpacHOH H Oenoit Kpackoil. Ecan fHO Haucroe, HaMeTKy cHab-
MawT anckom (anamerpoM 20—25 ¢M) —TOMNOHOM, KOTOPLIH npeay-
HpeiKiaer norpyxeHne HaMeTKH B HJIHCTOE JIHO.

Jlor npencrasasier coboit wyTyRHBIH WAM CBHHUOBHIL IPy3, nmojse-
WEHHBH K pasMeueHHOMY LIHYPY HJAH JoT/AuHIO. JloThl HMeloT pasnny-
yio Macey u ¢dopmy B 3aBHCHMOCTH OT CKOpPOCTH TeueHusi soan, Ha
Ouepax M BofOXpaHuARILlaX npuMeHslor jgot Ha 0,5 kr (puc. 101), a
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NpH OOJALUIHX TAYOHHAX H CKOPOCTAX TEUEHHs — JOTLl € IPy3oM A0
80—100 kr. Idasi pyuHOTO J/I0Ta HONOJABL3YIOT JOTAHHL H3 NEHLKOBOMN
HJH XJ014aTo0yMamkHoi Oeuessl Han tpoc (amamerpom 3 mwm). Ilenn-
KOBBLl JOT/IHHD Bo H306exanue aedopMallun nepes npoMepaMu BHMa-
YHBAIOT B Bojde 3—4 u, 3areM HATACHBAIOT, a mocJae MPOCYIIKH pa3-
Meuyalor uepes 10 cM. :
Hast nponsBoacTBa npoMepoB JoT 3a6pachiBAIOT NMPOTHB TeueHHS
TaK, 4TOOBl JIOTJAHHb 3aHSAJ BEPTHKAJBLHOE [OJOMKEHHE NPH OTCHETE |
rayounsl. Jlotauko pasmeyen tak, Kak nokasano ma pue. 102.
I'pyswl, npumenaembic A48 npo-
MEpOoB, HMEIT obTeKaemyio gopmy.
MowmenTt conpukacanusi JoTa WK
rpysa ¢ JIHOM YCTAHABJHBAIOT 1O
YMEHLUIEHHID HATHMCHHA JOTJANHA
HJIH [0 CHFHAAY OT 3JeKTPHUECKOro
HOJAA0HA, PACNOJOMEHHOr0 MO,
rpysoMm. I'pyanl onyckaior B Body
npa  nomomu Jacbenmox «Hepa»
(puc. 103) nan «JTyras. Ilpu npo-
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Pre. 103. Tmapomerpiveckan Jcbeika Puc. 104. Otnoc aora.
«liesa»,

MEpax Trpysbl He IOANHMAIOT, a OCTaBJAIOT Ha HEKOTOPOil raydusHe,
[Ipomepn Beayt mno xoay cyiaHa. Besenctswe oTHOCA JIOTIHHS npu
OOMBUIMX CKOPOCTSAX TedeHHs HCTHHHAS TAYOHHA MeHblle H3MepeHHoil
(puc. 104). Ha pucynke Gyksa z-— BhicoTa OT Jebelkn 1o VpOBHS
BOAB, i —wucTHHEAA ray6Hna, f— yroa HAKAOHA TPOCA K BEepPTHKAJH.

Ecan BolcoTa mogapeca Tpoca Hag BOLOH z = | M, 10 30a4eHHe no-
NPABKH ONPeneasior no rabanilaM, HMeIOWHMCH B HACTABJCHAAN FHI-
POMETPHUYECKHM CTAHIHAM H MOCTAM (B cOKpallleHHOM BHIE OoHa ftana
B npuaoxeHnn 4). Ecan xe 3ta sricota Goabwe 1 M, To NMOCTYNAaIOT
caeayiomnm obpasoM. Onyckalor rpys 10 NOBepXHOCTH BOABI U OT-
CUHTLIBAIOT 1O CUETYHKY rAyOHH 3Hauenue z (eMm, puc. 104); npu stom
TIOMOZKENHH IPy3a YCTaHaBAHBAIOT CUCTUHK IJIYOMH Ha HYJL; ONMycKaloT
FPY3 10 JHa, OTCYHTBIBAIOT 110 CUCTHUHKY (UKTHBHYIO rayGuny CB;
H3MCPAIOT Yroa OTKJOHeHHsT Tpoca oT Beprwkanu B. [Iauua wanson-
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woit uactu tpoca AC B npeanonoKeHHH NPAMOIHHEHHOCTH e¢ coCTas-
aster AC = :_,
t'.'.{.:lhfi
[TonpaBKka K AJuue HaasoxHoir wactu AH, pasna AC —z.
4

1
jff':m-“z:z(futlgﬁ —I). {IIH}

Ilas moayuenus HCTHHHON rayGunel h BuiumTaor u3 AC nonpasky
AH; u noayualor JJIMHY HaJiBOAHOH uacTH. B HaMepenuyio AJAHY
nonsonnoit yactu BHocaT monpasky AH: ua npunoxenns 1. Torna

erTuHHAA riayOHHa
h=ACB—z—AH,— AH.,.

[TpuGopsl AAsi ABTOMATHYECKON 3amMcH MPOQHAA HA3HIBAIOTCHA
npodhuanorpadamu. Ilo npuHuuny JneicTBusi OHH JeJsATCA Ha
FUApOCTATHUCCKHE M aKycTHueckHe. Axycrnyecknme npoduaorpadpsl
NPUMEHSIOT NPH HeGOMBIIOH MYTHOCTH BOLE H OTCYTCTBHH PacTHTEb-
nocrn. Ilponapogutenbuocts mpubopa 15—17 KM B wac.

|

T EIE

AL

i

Puc. 105. Axycrmmecknil npodunorpad I13J71-2.

g — neHTpaabnklli  npubop; O — 3zaGopnoe ycTpoi-
CTEO.

K uncay axycrmuecknx npoduiaorpados orHocstes majorabapur-
nuit axogor TOP-5 u npoMepuwtit sxonotr I12J1-2. Ilpn mpomepax 3xo-
AOTAME ONpPEnessior ray0HHbl M0 HPOAOAKHATENLHOCTH NPOXOMXKIEHHHA
OTPAKEHHBIX OT JIHA 3BYKOBLIX BOJH.

[Tpodpuaorpad T13J1-2 (puc. 105) cocTOHT H3 LEHTPaJAbHOTO NpH-
Hopa u sabopHoro yerpoiictsa. Buytpu Aepessinnoro Kopiyca 3a0op-
HOTO yCTpoiicTBa pasMentensl asa BuOGparopa. 3abopHoe YCTPOHCTBO
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xpenures K Gopry cyana. Llentpaavusiit npubop cayxKHT 4451 aBTOMa-
THYECKON 3anucn npodmuad, A4S ynpapJeHHS NOCHUIKOH W HpHEMOM
YAbLTPa3BYKOBHIX HMITY/bcoB. JIHHNA npodnas 3anuchBACTCA HA 3JEK-
Tporepmuueckoit Gymare. Ilpodpnas ana nosyuaercss B BUIE YepHON
auuun Ha Genom ¢omue. Beprukanpuwiit macwralb sanucn 1 : 100, ropu-
30HTAJbHBIH HEMOCTOAHEH H 3aBWCHT OT CKOPOCTH JBHMEHHHA CyIHA.

I'napocrarnueckne mpoduaorpadsl npHMEHNIOT riasHbIM o0pasoM
NPH BBHINOJHEHHH HAVYHO-HCCJEN0BaTeALCKHX pabor.

Cnoco6m npoussopcrea npomepos. [lpn npoussojcrse npomeposB
pLInoaHAT: 1) HaGMOAEeH s 34 YPORHEM BOJBL 110 OJuxKalneMy Boao-
MEPHOMY TOCTY, 2) H3MEpeHnus NoJOKEeHHS mpoMepsemMoil BEPpTHKAMH,
3) uamepenne rayOHHL,

Ha pexax npHMeHAIOT cacayiomue cnocoObl NMPpOMEpoB: a) 1no mo-
nepeunnkaM, 6) no NpoaOJILHAKAM H B) 110 KOCHIM TaJjcaM.

IMpomepnt 1o nonepeunukam (puc. 106)

I
T*’ NPOH3BOANT € MOCTHKOB, JII0JIEK, a PH 3HATH~
S TenbHoN mupHae pekn (1o 300 M) c JNOIAKH.
=2 = Paccroauna Mexay nonepeiHAKaMH Ha3Ha-
=== _

AT B 3ABHCHMOCTH OT HIHPHHE pycaa, pClb-
eba u Tpebyemoii neraansanuu peabeda.
O6wuiuno npu wupune pekn o 100 M nonepey-
HHKH pasbupaior uepes '/o—!'/s WIHPHHLI PEKH,
a npn Goabineil wHpHHE — uepes '/ WHPHHBI
PCKH,
Pic. 106. Cxema npowme- [Tpn wupue pexd no 300 M no Hanpaeae-
poB N0 TONCPETHHKAM. HHIO CTBOPA HATSACHBAIOT TPOC AHAMETPOM 3—
8 mM. Ha onnom OGepery neraio Tpoca Haue-
Balor Ha cron6. Ha npyrom Gepery Tpoc HATATCHBAIOT BOPOTOM HJIH
aebenkoii. Tpocr pasmeualoT MeTaJJHUECKHMH MapKaMH, Ha KOTOPHIX
BLIGHTO UHCJAO METPOB OT MOCTOAHHOro Hauajaa. Paccrosnua Memuy
IPOMEPHEIMH BEPTHKAAAMH MpHHHMaIOTCH 1o Taba. 54,

ey
b

N

I

M

et il

TaGanna 54
Ulnpuma pexu, ¥ < 20 20—30 50—40 40—60 60— 80 E0—100 100-- 200 200— 300 300— 500 S00—500 - B00
Paccromnnue mexay Ot1 05 2 3 4 6 B 10 20 30 40 50
nposepnudMe Bep- a0 2,0
THEAIRAMI, M

+

[Tpomepsl € JOAKH BHLIMOAHAT caeaylonium obpazom. Onud pabo-
upil nepeiBHraeT JOAKY 10 TPOCY, YCTAHABJANBACT €€ Ha TPOMCpHOIL
BEPTHKAJH H JIeJ4eT OTCUeT 1o pasMedeHnoMmy Ttpocy. Bropoi pabo-
YWl mpoMepsier H OTCYMTHIBAET TAyOHHY, TeXHHK BRener 3alucH B
KypuaJe.

ToyHocTs NPOMEPOB NMOBHILIACTCHA NPH NPOH3BOACTBE HX MO Nonepey-
HHKaM €O JbAa. B Toukax npomepoB NpoGHBAIOT JIYHKH, MECTONONOMNKe-
HHSE KOTOPBIX YCTAHABAHBAIOT H3MEPEHHSIMH CTAJbHON MEPHON JIeHTOH.
TayOouny BOJABI B JYHKE OTCYHTHIBAIOT OT YpoBHA BoAbl. [ToMuMo sTOTO,
B KakKnoli JYHKe Onpeie/sioT TOMUHHY Jbla ¥ riayOHHy ero norpy-
JEeHHA B BOAY.

Ha pexax wmupunoii 6oaee 300 M (korza Tpoc MPOTSHYTH HEBO3-
MOJKHO) M npH HeGOABIHX CKOPOCTAX TEUeHHS IOJOXKEHHE NMPOMEPHBIX
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pepTHKaJell Ha MONepeuHHKe ONpeieisioT 3aceUKoi MeH3YIOH HIH Teo-
NOAHTOM ¢ Gepera HJAH CEKCTaHTOM ¢ JoAkH, IIpomepsieMble CTBODHI
jakpenasior na Geperax Bexamu. Ha BbICOKOM OTKPHITOM Gepery pas-
cupator Gasuc (puc. 89). Mecro CTORHKH HHCTpyMeHTa BbIGHpAIOT
TaK, 4TO6H yroJ Mexay 6GasucoM H JHHHEH BH3HPOBAHHS HA JOTIHHDL
6L He MeHbie 30° B uTo6GLl €O CTOAHKH XOpOUIO OGbLJIO BHAHO OOJILUIHH-
CTBO TMONEPEYHHKOB BBepX M BHH3 mo TedeHuio. Ha MeH3y/nbHYIO NOCKY
HAHOCSAT IJIaH PEKH, HanpasJeHNEe TIONePeYHAKOB H NMOJOMKEeHHE YPE3OB.
Jonka ABMMKETCA MO HanpapJeHnHio creopa. TexXnHxK y yrioMepHOTo
WHCTPYMEHTa CJEANT 3a nepeiapuKenuesM jotaung. 11lo curaany c Joa-
KH jenaior 3aceyky. CHrHaanl NoAaloTest KpacHuIMH H GeapiMu daax-
KAMM Uepe3 paBHble HHTEPBAJbLl BpeMenH.

[Tpy 3HAYHTEJNLHBIX CKOPOCTAX TedueHus rayOHHy NpOMEpsIOT 1O
NpOAOJBHHKAM H MO KocwiM rajcam. Ilpn npoMepax no npoaoJbHHKAM
na Gepery ycranaeaupaior ape mensyas (puc. 107). Jlogka nsuicercs
cBOOONHO 10 TedyeHuio. JIoT onycKawT ot
5 BOAY NPUMEPHO Ha TayGmmy 1 Mor . Sk
ana. Ilo cHrHanay ¢ JIOAKM uepes pae- i i Aallif
Hble TIPOMEIKYTKH BpeMEeHH [eaaioT FRISAT LT L
MPOMEPE H OJHOBPEMEHHO 3aCeYkH et
obenmn Mensyaamu. [Ipu saceuxe mo
KOCBIM TaJjcaM JOJKa JABHKETCH He
BIOJbL PEKH, a MOJl HEKOTOPLIM YIJIOM
i ITONepeynuKy BHH3 MO0 TEYeHHo.
TpaexkTopua JABHXXEHHS IIpPHHHAMAET Pue. 107. Cxema npoMepon no
BuJL KpHBoil aunun (puc. 108). 3aceu- NPOAOJBHHKAM.

KH JIenaioT JABYMS MEeH3YJaMHu.

OcoGennocTn npomepoB raydHH Ha oO3eépax H BOAOXPaHHIHILAX.
Ha neGoabmux # Y3KHX BopoeMax rayOHHY NPOMepsiioT OOBIYHLIM MeTo-
10M — [0 HONepeyHnKaM, pasbuBaeMbiM TepneHIHKyAApHO K ocH. B
NPHOPEKHOM MEJKOI MOJOCe UHCJI0 NONEPeYHHKOB yBeaHyHBaloT. Hame
BCEro BOJOEMBI MpOMepsiloTcd no KBaapartaMm. Kpanparsl HaMeuaior Ha
KapTe, a 3aTeM nepeHocAT B Hatypy (puc. 109). MaerpymenTalbio pas-
GUBAIOT TOMBKO OXHH M3 KBaxpaToB abze, aocrajabHbe pa30HBAIOT IO
HeMy. ¥Yrasl KBagpaToB 3akpenasior Oyiikamu. [lnuHa CTOpPOHB KBan-
pata 200—500 m. [Tpomepw BrinosHsoT yepes 50 M. [TonoxkeHne yraos
ONpeNeNdloT 3aceuKaMn JABYMS MCH3YJIaMH, PACNOJOXKCeHHbBIMH Ha Oe-
pery, nin 6ycosibio ¢ JOAKH, ABHIKYULeiicsa no creopy. s Hanpasie-
HHSI JIOAKH NPH NpoMepax BHYTPH KBaJpaToB YCTAHABJHBAIOT BCIIOMO-
ratensnsie Bexu. Ilpm rayGune g0 5 M ux 3a6GHBAIOT B TPYHT, a IIPH
rayOoune Oojee 5 M YCTAHABJIHBAKOT HA SKOPSX.

BonomepHsie nadaogenna npu npomepax. Bo ppeMs H3BICKanni —
MPH CHEMKE peK H BOMLOEMOB, IPH TPOMeEpax pyceJ— ypoBeHh Me-
nseres. HeoGXonuMo 11pHBECTH BCE HPOMEpPH K MOCTOAHHOMY YPOBHIO.
HMcnoabsonath AJ4 3TOH LEJH PEAKO PaclofoXKeHHble, NOCTOSHHO Hef-
CTBYIOIIHE NMOCTHl HeBo3MoxKHo. [Tostomy ycrpauBaloT nepeiBHIKHLIE
MOCTHl AN paboT Ha TOM HAW HHOM yuactke. [lepeasmKmnoil 1ocT co-
CTOHT H3 JIBYX cBaek, sabnBaempbix Ha ray6umy 1,0—1,25 M. Onna pac-
NOJIOYKEHa B PycJe HHIKE YPOBHA BOAH, Apyras — Ha Gepery. Ilo mepBof
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BeayT orcyetsl, Bropas cay:ut BpeMenHsiM penepom. Emy nepenaerca
oTMeTKa OT OauKalero penepa, ycTaHoBJ€HHOIO BO BpeMs H3bICKa-
nuit, Ina KOHTpOJA eKeaHeBHO MOBTOPAIOT HHBEJAMDOBKY OOeHX CBa-
ex. [Ipn nepenpumeHun 3KCHCAHUHH HA HOBYIO CTOAHKY 3alJuarospe-
MCHHO OTKPLIBAIOT HOBHI nocr, Yepes 2—3 MHA ONHOBpPEMEHHBIX Ha-
OawoaeHnit mo o60HM nepeABHAKHLIM TOCTAM CTAPbIH MOCT 3aKpHBAIOT,
a HabJIIONEHHA NPOAOJIKAIOT HA HOBOM I1OCTY.

basue
TMeniyna  ~ Zmenayna

s A Y

li'— "u' =
Puc. 108. Cxema npo- Puc. 109. [IIpomeps no
MEPOB MO KOCHIM raj- KBaZpaTam.

cam.

55. O6paboTka MmaTepHasoB NPOMEPOB

Ilo marepHanaM cLEMOK BBIMOJAHSIIOT KaMepajibHble paGoTH: TO-
cTpoeHne npoduiaeii nonepeunbix cedeHuil, cocTaBJeHHEe NPOAOJILHOrO
npn]cli'm.rm PeKH u nJaHa pycJa.

pHBEjEHHE NPOMEPOB K MrHOBEHHOMY YPOBHIO. YPOBeHL BOJALI BO
BPEMsI IpoMepoB TayOHH HaseiBaercs pa6ounm. 3a spems paborsl
on Mensercs. I[Tosromy Bce npoMepe NpHBOAATCH K YCJAOBHOMY C P e-
304YHOMY ypoBHio. Pasnocts Mexay paGounm yposnem ff, u cpesou-
HBIM ypoBHeMm f/; HasbiBaeTcsi cpeskKoil. MrHOBeHH bII VpOBeHb
MOZKET OBITh YCTAHOBJIEH HHBeJHPOBaHHEM YPEe3HHIX KOJbeB, 3a0HTHIX
OJHOBPEMEHHO HA yuacTKe npoMepos. B satom cayuae cpeska AH=H,—
—Hy,. Mamepernyio rayGHHY HCHOpaBASIOT Ha Beauuuny cpeskn. Ecan
pOMepsl BCAYT Ha GOJALIIOM NPOTAXKEHHH PEKH, TO Pycao pa3buBaioT
na ovieabHble yuactkn (no 50—70 kM) M na Kaxaom ua uux obopy-
AVIOT BOAOMepHBIl nocT. PaGoude ypoBHH HA4 KamKIOM y4acTKe HHBe-
JHPYIOTCH B npojosoKenne 2—3 auneii. Tak Kak oTMerkH yposueii 3a
ITO BpeMsl MEHAIOTCH, TO HX HENb3A eule cUHTATh cpesouHniMu. [Ipupe-
A€Hle STHX YPOBHECI K YCJOBHOMY CPE30MHOMY BHINIOJAHSIOT A Ofpe-
AEJICHHOro vaca HaGaAeHNI 110 BOJOMEPHOMY NIOCTY.

lpoduas nonepeunoro cewenusn. Ilo ormerkaMm aua u paceTos-
HHS MEAY NPOMEPHLIMH BEPTHKAAAMH CTPOSIT MONepeunblii npodhuinb
pycaa (cm. puc. 88). Ilonepeunsiii npoduib BHUYCPUHBAIOT B HCKA-
JKenHoM Mmaciitabe: BepTHKaibHuII Macmita® npuuumaior B 10 mau
100 pas Goabwe ropusonrassuoro. Hdas npoduieii BOJIOMEpPHBIX [10-

CTOB 1l THIAPOMETPHYECKHX CTBOPOB HPHMEHSIOTCA Maciutabwl, npu-
BeJenHnLie B Taba. 55.
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TaGanua 55

Macwtalbl NS NOCTPOCHHA NonepedHslx npoduaeh

Ilnpuia pexmw, M
Macmirad
< 5 5--10 10—30 3060 | 60—150 | 150300 = 500
| OpHAOHTANBHKI 1:20 | 1:50 | 1:100 | 1:200 | 1:500 |1:1000] 1:10000—
| = 20000
Cavtiuna pota, M
1 1-2 2=5 5—10 > 10
Beprukansneid . . 1:10 1:20 1:50 1:100 1 : 1000

[Tpu nocTpoeHWH NpODHIS HAHOCAT OTMETKH AHA HJH OTKJIAILb-
patoT raybuny BHH3 or pabouero yposHs. Ha npoguie nmoxaseinaior
pabGouuii, HAUBRICLIHHA W HAHHHUIUIMH YPOBHM, penepa H HX OTMCTKH.
() rMerkn Gepera, He HOKPBITOTO BOJOIl, HAHOCAT Ha NPOHIEL 1O MaTe-
pHasaM HHBEJHPOBKH.

B momepediioM CeueHMH pPexkH BO3MOMKHBI HebGoablIHE YUacTKH
MEPDTBOrO MPOCTpPANCTBA, B KOTOPDOM OTCYTCTBYCT TeueHue.
Best ocraabHas nJomaib MonepeyHoro ceveHus My AHOM 1 NoBepXx-
HOCTbI0 BOJALI, B KOTOpOH CKOpocTH HAOJIOAAI0TCA BO BCeX TOYKaX,
HA3LIBAGTCS X HBLIM Ce4YeHHEM, B OTVIHUHE OT BOJTHOrO ceHe-
i I 5, 3AHUMAaeMOoro BOJIOH.

ITpu Haau9uy JeJIAHOro NOKPOBa MAOLLANL BOAHOrO CeUeHHs paBHa
[JIOUIANLH BCEro TOHEpeuHoro CeueHns Mexjay JHOM H [NOBePXHOCTLIO
poael Ge3 mJoniamn norpyxennoro Jpaa. llmoniaab BOJAHOTO CeMEHHSA
PEKH MOXKIIO ONMpeleJHTh NJIAaHHMETPOM HJIH aHAJHTHUCCKH — CYMMH-
poBaHHeM mJolaxei uryp, orpaHAueHHLIX TPOMEPHBIMH BEpTHKAS-

mu (puc. 110). ITnomans Mexay ypesoMm nesoro Gepera H MepBoit Bep-
by
THKAJABIO ONPENENsOT N0 TPeYroJbHHKY Awm=— 1L | Taowans Aws

k| '
npercrapasier Tpaneunio Aws=———— 02 H T. L

=]

[Tnonans. ;KHBOrO Ceuenus peKH
" b + Ry iy I,
o= Ao=—1"1 Sl byt ... BTG, b,
(120)

Kpusas 3asucumoctH o = [(H). C usMeHeuHeM YpOBHs BOJAL H3-
MensieTcs 1 nuomais BoaHoro ceuenus. [lopeimenue YpOBHH BLI3HI-
BaeT VBCJAHUYEHHE, a IIOHWKEeHHEC— YMEeHbIIeHHe 1JI0Haan BOJHOTO
ceyennd. 3aBHCHMOCTb IJIOALEH OT BHICOTHL CTOAHNA YPOBHA BOJIHI
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Puec. 110, IMpodrne poauoro cevenus p. Cynofi y c. [lecuanoro.

g 20 40w .s.F_J

Puc. 111. Kpusaa sapu-

CHMOCTH naomapeil Boa-

HOrO CeveHHA OT YpOBHCH

BofAs p. Cynoit' y c. Ilec-
HiHOID,

208

MOXHO BHIpasHTh rpaduueckn (puc. 111).
31eck Mo OcH abCUHCC OTAOMEHb! TJIOLLA/H,
a N0 OCH OPAHHAT — OTMETKH YPOBHeIL.

[TosryuenHble Ha YepTelKe TOYKH COE/H-
HeHBl MJAaBHOH KPHBOH, Ha3piBaeMoOil K p H-
poil naomanein w=f(H). B ynpaxue-
HUH 27 npHBEAEHb! PACYCTH OCHOBHBIX THJ-
PABJAHYECKHX XapaKTEPHCTHK IONEPCYHOro
CEUEHHS peKi.

CocrapnenHe nJaHa peKH B TOPH3OH-
Tanax M um3obarax. Ilnan pycaa (puc. 96)

COCTABJAETCHA B TOPH3OHTAJAX {JIHHHH paB-

HEIX OTMETOK JIHa) Wil B Haobarax (JMHHHH

paBuulX rayonu). Ilpexne ncero npHBOAAT
BCE MPOMEpPLI K CPe30UHOMY YPOBHIO H Ha-
HOCAT ypesnl BoJAbl. JIHHHH ype3oB Ha naa-

HE B TOPH3OHTAJAX COOTBETCTBYIOT OTMET-
KaM cpesouHoro ypoeus. Ha naasax B n3o-
OaTtax JHHHAM YPE30B COOTBETCTBYIOT HY-
JeBule IAYOHHE, T. €. HyJeBnie H300aTH,

HMzobatst W ropH30HTaJH TNPOBOAAT TPH
macmrtade cweMkH 1: 1000 —1:2000 yepes
0,256—0,50 m, npu macmrate 1 :5000 vepes




0,5 m, npu 1:10000 uepes 1 M u npu macwraGe 1:25000 yepes 2 M.
Toukn HauGoAbIHX rayOHH COEAHHAIOT HAa IJaHe NYHKTHpHOI JH-
HHeft.

Bonpocw das camonposepku

]. Kak opranusyior M npousBoAsT npomepnbie paGoTi Ha pekax npu paaHod
wipnHe pycaa?

2. Kakne npnfopsl HeoOXOANMB /05 BHINOJAHEHHS NMPOMepoB npH pasHofi rayGuue
Il PASHOH CKOPOCTH TEYCHMA BOALI?

B 4em CywHOCTH NpuBefeRHs NPOMEpHHX JAHHHX K CPE30UHOMY YPOBHIO?

4, Hto Takoe cpesouHuil ypoBeHb?

5. Kak cocrasute nonepeunsifi npodusin pexn?

6. KaK BWYHCAHTL NAOWALL BOAMOIO cevelus pPexn?

7. Kak noctpouts Kpusyio @ = [(H)?

8. Kak cocrasuTe miaf ydacTka Ha ocloBaHEH o0paloTainsix faHHHX NpOMepos?

JlaGopaTtopHo-npakTHuyecKHe 3aHATHS

Ynpaxuenne 27. OGpaGorats Mmarepuaisl npoMepoB IviyOHH oOT
22 mona 1959 r., BHINOJHENHBIX B TFHAPOMETPHUECKOM CTBOpe OT-
Kpbitoro pycaa p. Cynoit y c. Ilecuanoro.

Jdawno: BenucKka m3 Knuru ana sanicu npomepos rayGue (Ta6i.
b6 u 57).

Tadanuma 56

YposHd BOJAW HA CCHOBHOM BOAOMEPHOM NOCTY 3a BpcMa npomMepos rayGuu

: Ypowens | Orsersa
OTCueT | [pysoaka | wax .0° -
¥ powe ks MNe caail no pefike d oM rpauxa, | rpaduxa,
a cuM H—~a +4 d | yciosnas, M
Mavanenmlt . . . . . . ... 3 38 190 278
NONEYRRR S0l R G 3 45 190 238 22,50

TpeGyerca: 1) oGpaborath MaTepHaaul HabawAeH#Hil BOLOMEPHOro
nocTa i lanHbie nMpoMepos; 2) nocTpouTh NPOo(duAb BOLHOTO CeYCHHS
perit; 3) BBIYHCAHTH THAPABJAHYCCKHE 9JCMEHTH BOLHOIO CEUCHMHS
(lomane o, WHPHHY pekH B, cpeauioo ray6HHy hep, nHanboONbIIYIO
IAYOUHY Agans, CMOYEHHBI TIEPHMETP 7, FHAPABJHYECKHN pagHyc R);
4) nocTpoHTh KPHBYIO 3aBHCHMOCTH IJIONLafell BOMAHOTO CEueHHsI OT
yposHelt Boanl o = [(H).

[Ipomepnl nawatnl y sesoro Gepera B 13 u, okonvenst B 13 y
O0 mMui, 3a NOCTOSIHHOE HAYAJd0 HPHNUAT JACPeRAHHLI KOJ HA JeBoM
Gepery pekn. nyOGuHL npomepsiin ¢ JOAKH INTAHIOM € TOULOHOM,
Meomen aeaennst uepes 0,1 M. Paccrosnus HaMepsin no pasMmeue-
oMy wepes | M craasnomy Tpocy. Iloroma: scmuo, Berep — caaGhiif
10 TEYEHHIO; HA PeKe — YHCTO.

Pemenne. 1. Boluicasiem pacueTHbl ypoBeHb BOAB HA BOJLO-
MEpHOM mocTy H rayOuHbl Ha NPOMEPHBIX BEPTHKAJAAX C YYeTOM H3-
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Tadanna 57
Hypuaa npomepos rayiun ’

=

CayGuna, & m
Paccronnmne
(0T NOCTORNK- Ormeria | Xapakre-
N pOMCPHOR BepTHEaIN HOrO Havaaa AHA peKn, PHCTHEA
A0 BEPTH=- | HEMEPEIHA | CO CPreakod M AHa el
R, M
1 2 3 4 5 6
Ypea aes. Gepera 7.5 0,0 0,0 24,78
I 10 0,36 1 (1,35 24,43
2 15 0,752] 0.73 24,05
3 20 1,24 3] 1,21 23,57 ;
4 95 1,96%] 1,92 | 22,86 e
5 30 2165] 2.11 99 67 g
6 35 1,706 | 1,64 23,14 =:
7 40 1,627 | 1,55 23,93
8 45 1,314 | 1,23 9355
9 al) 0,700 0,61 2417
10 35 0,42 0,32 24,46
Ypea np. bGepera o8 0,0 (1,0 24,78

L]

MCHEHHS YpOBHA 3a Bpems npomepos. Havaqabuslit yposens Bofbl Bbi-
UHCAAEM KaK CyMMY oOTcueTa N0 peffke U MNPHBOAKH;, Hyag = 38 -1
-+ 190 =228 cm. AxajornuHo BuuMCAAeM KOHEUHBIi YDOBeHbL BOILbI

Hon =48 4 150 = 238 cw.

3a pacuernniii ypoBeHb npuHHMaem H — 298 cwm.

Tak xak 3a BpeMs NMPOMEPOB HPOH3OULIO MOBBIMICHHE YPOBHA Ha
238 — 228 — 10 cM, TO cpeska MMeECT OTPHILATeALHBI 3HAK. Pacnpene-
HB cpe3ky mna 10 nmpomepHHIX BepTHKaiel, BoluHCIAeM TIIVGHHDL C
yuetoMm cpesok (rpada 4 taGa. 57).

[To ypoBnio u mpuBescHHEIM TayGHHAM OmpenesseM OTMETKY JHA
PeKH Ha Kaxaoi BepTHkanu (rpada 5).

2. Ilo panueiM rpad 2, 4 u 5 crpoum npoduaAbL BOAHOTO Ceuermis
pexn (puc. 110). Beprnkanaeublii- H ropH3oHTAIbLHEI MaclITabh npH-
HHMaeM B COOTBETCTBHH ¢ Tabmn. 55.

3. Buoiunciaem ocHOBHBIE THApPaBAHUECKHE XapaKTepHCTHKH BoI-
HOrO CeYyeHHA PeKH.

Ilnomann BoaHOro ceuenusi pexu npuBelcHH B Taba. 58. IMozcue-
Thl BbimoJsieHbl no gopmyae (120) cymMupoBaunem mepnoil u moc/ie/-
HeH TPeyroibHHX NJIOMmAajel, BTOPOH W BCeX MOCASILYIONHX N/IO0MA-
neit_rpancuui. Ipadu 1—3 sanmcrsosannt us xKypnana (raba, 57).

Mo pasuoctn paccrosinuii of NOCTOAHHOrO HAuaja 10 ABYX CMEexK-
HHIX BEPTHKAJEH BRIUHCJAAIOT pAacCTOSINS  MeXAYy Humu (rpada 5
rabm. 58).

Cpennne rayGuubt fiop Jnst Kaxaoi (GUTYPH OnMpencasieM Kak cpe-
HeapH(pMeTHueckoe H3 JBYX COCCHHHUX BeprHKanaed. Hacrusie nioma-

JIH OTAe/bHLIX GHryp nmpuBeleHwl B rpade 6. ITiomans BoaHOro ceye-
HHA peku @ = 57,6 M2, :
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Tabauma 58
BoiupcieHne NAOWALH BOJLHOTO CCHCHHS 0 M CMOYEHHOTO MepuMeTpa %

= -34 Cayb6una = =% |-
2E£2: vc®| B |EEs % :
S| == EEe | s A o = = E?
N oBepTHEAAN E = m = %-:: = . Efﬂ“é M S ! § z . = -
beds) 8= | 2%, | g%3| 2XE(5=52 = | & | E2
IKEZE| EE e | 222 | 2SE 2885 = 5 =g4
1 ? 9 4 5 6 7 8 9 10
Vpe3 aew. Gepera | 7,5 0,0 ] 0,18 2,5 -
- 2 LI DT 2 4lss ] 0,48 |0,28 195,28 | 5
4 P I'E_JE" Eiﬂ"a’ = 7,80 10,71 | 0,90 | 25,50 5
= :.. :!IIII I.ﬂ:?" .5 Iﬂ,l[ﬂ ﬂ.ig ﬂ.iH 25.,“4 5
. 2 I 5eslissl 2] oss]0.4r )02 95,93 5
B :ﬂ] | ',:’5 11:3"5] 5 7,93 1 0,09 | 0,01 | 25,01 0
T IFI {!’4% = 4.60 | 0,62 | 0,38 | 25,38 5]
o O ol LT Jasae oi20 | 0.08° 2808 4= 5
v oo el 0,48 | 0,32 010 [ "9)10 | 3
Vpe3 np. Gepera o8 0,0
B =050,0 M w= 57,6 M* v = 00,5

TaGauma 59

Macmajiw BOAHOTO CeYEHUH
@ MPH Pa3HbIX YPOBHAX

IInpuna pexkn B onpeaeicna
KAK pPAa3HOCTh paccTOflHi NpaBoro
il JeBOro Vpe3oB OT NOCTOAHHOrO

navama. OIra BelHYMHA JIOMKHA g 2 |88 ;
pABHSITHCS CYMMe PACCTOAHMIM, NPH- 3 - E
peaeHnux B rpade 5. =z =5 | EEEC 8

Cpepusasi rayouna h,=o/'B — -2 Z= SE=g 3
= 57,6:50,0 = 1,14 wm. g 33 |ESER Hise

HauGoabmas rayGupna BOABLl B =5 OF |EdFs%| E
BOAHOM CeueHHH Auyang=—2,11 M.

[IpocymmMupoBas BCe  LJHHDI 17 (anc)| 22,67 0,0
CTOPOH, NpHBeleHHuie B rpage 10, . 1,78
HOJVHHM JAHHY cMoueHHOro nepu- OV 23,00 A 1,78
merna y— 50,60 M. CMoOueHHBI 4o 93. 50 : 9,89
NepHMETp MOJAYYHJICH PaBHLIM LIH- 14,4
pPHHE PEKH B pesyjbrare OKpyrjae- 120 24,00 e 24,3
HHS pACUETHON JIHHBI CTOPOH € B SED 20,9 =
rpade 10 1o mepBOrO AECATHYHOrO : 19 8 '
Haka. Ilpu Oojee TOYHBIX pacue- 998 2478 ; 57.60
tax % = 50,7 M.

: 57,6

I'napasanuecknit paauye R = 0E 1,14 M.

Careayer oOpaTHTh BHHMAHHE, YTO JJsi IIHPOKHX, HO HerayboKHX
pek THAPABJMYECKHIT pajHyc W CPelHsAs rayOHHA MOYTH COBNAAaloT,
4 CMOUEHHBLIH NEpHMEeTp HCSHAUHTENbHO OTJAHYACTCH OT INHPHHBEL PEKH.
[Mosyuennbie xapakTepHCTHKH BOAHOTO ceyelHs PeKH 3aHOCHM B Ta0-
nuILy, noMemeHHyo Ha puc. 110.
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4. laa nocrpoenus kpHuBofi o = [(H) sBuuUHCAAEM NAOUIAAH BOJ
HOrO cevyeHHs o JAJsl yponHeil Hax nyaeMm rpadwuka: 50, 100, 150, 200
u 228 cm. ITUM YpPOBHAM COOTBETCTBYIOT OoTMerku: 23,0: 235: 24.0:
24,5 H 24,?3 M. :

[Inomans Boxasoro cewenus [Jsi pasHbBIX YPOBHEH onpeneiasercs
njaannamerpoM. llmomans @y npu ff; = 50 em pasusierca 1,78 m2. Ipn
yposiie Ay = 100 cm Hap wyaeMm rpadmka niouaib BLIYHCASEM Kak
cyMmy o= 1,78 M*mpuff; =50cm u Awy=8,11 M? mexny ypoBHsi=
MH 90 u 100 em. Bra naomans efkd samrTpuxosaHa ua puc. 110,
PesyabraThl pacueros npusenens B tadJ, 59. :

Ilo naunpmm tabamusl mocTpoena KpHBasi gaBHCHMOCTH o = f(H)
(cm, puc. 111). Ha ocn x orioxens naouwaau B macuirabe 1 nene-
Hue — 10 M?% a Ha ocu y— ypoBHu B Macmitabe 1 meneHHe — 25 oM.

Ecan pycno B cTBOpe He pasMbIBaeTCHd M HE SAMIHCTCS, TO, MOJb-
sysich puc. 111, MOXKHO oOnpellesiuTh NAOMAAL BOJHOrO CCUCHHA 0e3
NpoMepHLIX paGor Masd gioOeIX ypopHell B npenenax 0—228 oM Hag
Hyaem rpaduka. Tak, npu yposue H = 190 ¢M miomafb BOJHOTO CE
yeHud o = 40,5 m 2,

TEMA 16. HBMEPEHHE H BbIYHCJIEHHE
CKOPOCTEH TEYEHHS H PACXOIOB
BOJlbl B PEKAX H KAHAJIAX

56. Pacnpenenenune ckopocteit B NMOTOKE H Bbi-
YHCJIEHHEe CPEeIHHX CKOPOCTeH TeUYeHHs BO/ibl

MrhoBennas u cpeanssi ckopoctb. Pacxoq BOJALI TpeACTaBAseT
cob0H Mpon3BeficHHe cpejHell CKOPOCTH HA NMJONLAlb JKHBOTO CEueHHs.
[Tostomy ana onpelencuus pacxofia HaAAO H3MCPHTh KamkAYIO M3 ITHX
BesnuiH. M3aMepenne ckopocteil 0 HX HalpPAaBJICHHS — CAMOCTOHTEdb=
Has sajaya NPH H3BICKANHAX JAs NIPOEKTHPOBAHHA MOCTOB, MECT BO-
Zno3abopa NpH OPOIUEHHH, BOAOCHAOMKEHHH, 4 TAKKE NPH PervjiHpoBa-
HHH pyctaa | T. 1.

Pacnpeneaenue ckopocteil B noroke pasnoobpasno. B nonepeunom
npoguie CKOPOCTH YMeHbIIAOTCA 10 HAUPABICHHIO OT MOBEPXHOCTH
BOAH K Oepery u Ko any. OHH 3aMead10TCH BAOJL NOTOKA NMPH YMEHb-
IIEHHH YKJAOHOB BOAHOH MOBEPXHOCTH, MPH YBEJAHYCHHIH WEPOXOBATOCTH
B CBfI3H € 3apacTanHeM OTAeJbHLIX yyacTKob. B niecax m ma mepeka-
Tax, B OCHOBHOM pycjie M B NoiMe cKOpocTH pazauunsl. Opu name-
HSIIOTCA 1O  BeJHYHNEe W HanpapjIeHHI0O TNpPH  H3MeHeHHH YpPOB-
HSI B peKe.

Ecnn uaMepsiTe CKOpoCTh BOALI B OAHON M TOM JKe TOUKe [Pl 110-
CTOTHHOM YpPOBHE, MO<HO 3aMETHTb, 4TO OHA HENPEepHIBHO MeHsAercHd,
HECKOJBLKO OTKJOHSIICh OT cpejiHell Beauwudnsl, MneiMu caoBamu, cko-
poctb nyavcupyer. HMcexoas us 3toro, pasanuairT «MTHOBEHHYIO» H
«OCPEIHCHHYIO» CKOpocTh, Ocpe/ineHHan 3a GoJee HWAH MeHee TPoaoJ-
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surenbuoe BpeMst (2—10 MuH) CKOPOCTL B TOYKE YCTOMUHBA MO BETH-
HHHEe.

CxopocTH B TOYKAX W Ha BepTHKaasX. CKOPOCTH H3MEpAIoT B
PAa3HLIX TOUKAX HA OTAEJAbHBIX CKOPOCTHHIX BEPTHKaAAX. Ilo mraHHBIM

STHX H3MepeHHH BEYHCAAIOT CPeAHIoL 0 £
CKOpOCTH Ha BepTHKAJH. Il L
JInsi HarAs[AHOCTH pacrnpejesieHue e ; 84
cKOpOCTeH 10 BepTHKaaH H3o0paxa- t ] }f ‘
0T TpadHUYeCKH TOCTpPOeHHEM 3IIODH ST i T e
ckopocTeit, wan rogorpacda (puc.ll12). : 0%
Ha nepruxaabpoft aunun OC otnowe- | /410

Hel TVyOHHBL B MeTpax. B mectax us-
MEpPCHUSI CKOpOCTEH MO TOPH30HTAJH
OTJ0KEHBl H3MepeHnsle ocpefienube
ckopocTH B M/c. Konuel ropusontanib-
NBIX JIHHHEE COCHHEHBI TNJABHOH KpH-
pofi. OuepTaHHs KPHBBIX PasiaHvuHBL
IS pasHBIX BEPTHKAJEH B 3aBHCHMO-
CTH OT XapakTepa pycia H IHa. Puc. 112, Omiopa ckopocredl Ha
Ha pue. 113 nokasaus xuBoe ceue- BEPTHKANH.

HHE PEKH H CKOPOCTHBIE BCPTH-

Ka/IH, Ha KOTOPHIX H3MepsiHch cKkopocTH. [10 BEIYHCAENHBIM HAUCHHAM
OCPEAHEHHLIX CKOPOCTEll BhIYEPUYEHDLl JHHHH OLHHAKOBBIX CKOpOCTEit,.
wan H3oTaxu. Ha pue. 113a noxkasaHn H30TaXH B NMONEPEYHOM
npoduie OTKPHTOro pycaa, a Ha puc. 113 6 npu HaJaHYHH JEAAHOIC-

Puc. 113. Haotaxu.

fl— B OTKPHTOM pycae;
i — nooo AbLLOM,
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1nokpoea. B orkpuitoM pycie HauboJblliHe CKOPOCTH pPasMeliainTes Ha
1OBEPXHOCTH caMmoil rayGoKol BepTHKaan. lonojdHHTeLHAs lepoXo-
BATOCTb, co3/lanaeMast JCASHLIM MOKPOBOM, ABJMACTCHS NPHIHHON nepe-
sMeleHnsa Hanboabiueil CKOpPOCTH Braybb OT HHMKHEH NOBEPXHOCTH
Jbjia. '

Cpesihsis. CKOPOCTh HAa BEPTHKAAW M B XKHBOM cevenuu. [Lasi onpe-
NeJIeHHst cpefHeli CKOPOCTH HA BEPTHKAJH B 3aBHCAMOCTH OT rJayOHHBI
BOJIOTOKA, YCAOBHH NpousBojacTBa paboT W XapaxkTepa szalanns NpH-
MEHAIOT OLHOTOYEYHDLIH, ABYX-, TPeX- M NATHTOMEUYHBIH METOALl H3Me-
penus. [lpn ogHoToueynoM metoae ckopocrts Hamepsior Ha 0,6 ray6u-
HBl 0T nosepxHoctu. Hanpumep, nupu ray6une seprukaau fl =25 m
TOYKA H3MepeHHa HaXxoAWTca Ha paccroauun 0,6-25=15 m or no-
BepxHocTH BOAL. OnuiToM [A0KasaHo, 4T0 CKOPOCTh B 3TOfl TOUYKe
6/143Ka K CpejHell CKOPOCTH Ha BEPTHKAJIH HIH

Ty =2 Uo 6 1. (121)

[Ipn AByXTOYEYHOM METOAE CKOPOCThH H3MepsieTcd Ha rayounax
0,2 u 0,8H ot nosepXHOCTH, a cpeHsia CKOPOCTh Ha BEpPTHKAJH

i -+ U
v, = 02 i 0.8 i : {122)

[Tpu TpexrtoueunoMm cnocoGe H3MEpeHHS

u':.hi H e Euﬂpﬁ i ¥ o s H {123)

. == f

H, HAKOHEILL, NPH NATHTOYEYHOM cnocobe H3MepeHus

oo+ g g g+ g g gy -2 g gp -1,
10 .

Ty =

(124)

FIe Up, o B Uyon — NMPEACTABAAIOT CKOPOCTH HA TMOBEPXHOCTH W Y JAna.

Jlerye ncero HamepsiTbh CKOPOCTH Ha nosepxHocrd. [lns nepexona
OT MOBEPXHOCTHOM CKOPOCTH K CpeaHell Ha BePTHKaaH BBOAHTCH Ko3(-
dunuedT R, MenblHil enuHunbl. B Kamxaom ortaesnbHoM caydae Kosd-
dnunenT & HyxKHO onpedendarth onuiTHHM nyteM. [IpuGauxenHo ero
npuaaMaloT pasieim 0,85,

M3 pcex npusenennwx opmysn naunbojee rtouHoi sapasiercs dop-
Mmysna (124), T. e. naTHTOUEUHbIT MeTOA HaMepeHHsa. ONLIT MOKAa3LIBALT,
yTo B GOJBUIHHCTBE CAY4AeB ABYXTOYCUNBIH METOJ] TOuHee TpexToued-
HOTO. |

ITpi naauunp JeafHOro NMOKPOBA H BOJION PACTHTE/ABHOCTH DEKO-
MeH/yercs nmoJaL3oBaThbes (POPMYIOI MECTHTOYCHIIOr0 MeToa

oot 2809 4y 200 g 2o+ g5 g Uy

D, = . (125)

HJAH QOPMYJIOH TPEXTOYCUNIONO MeTola

i - [ - It
ASH T s H T Yps H
T—l‘ﬂ_ —_— 9 (125) -i

3 -
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Hznomenunsiit MeTOA pacueTa cpeiHeill CKOpPOCTH Ha BepTHKaJIH
sipasierca anaauTHyeckum. [IlpH MHOrotoueyHoM MeTole H3MepeHHst
CPEANIOID CKOPOCTL MOMKHO onpeneasts rpaduyeckum crocodbom. Bai-
HePUHBAIOT 3MI0PY cKopocteil (puc. 112) u HaxoasaT maomaib 3M0pbl
maanrMerpoM, CpelHAd CKOPOCTh HA BePTHKAJW I[PEJCTABJAIET 4acT-
HOE OT AeJCHHS ILJIOLLAAH 3MOpPH HA rayouny f

Uy = —— (127)

[Maomwans sMoOpLHI MOMKHO 3aMEHHTL PAaBHOBEJHKOHR  MJAOMIAAbIO
NPAMOYTOALHHKA, ¥ KOTOPOro MHPHHA PaBHA CPejiHeil CKOPOCTH, a Bbi-
cOoTa — rayonHe BepTHKAIH.

57. UsmepeHHne CKOPOCTEH NONJIABKAMH H BbIHC-
JIEHHE Pacxoia BOAbI

ﬂJIFI H3MepeHHs CKU]]DCTEﬂ CAYHKAT NMOTIdBKH, ﬁETHMETPhI, BED~
TYILKH H THHAMOMETDHL.

KoHcTpykuuu nonaaskos. [lonsapkn BocnpHnHMAaIOT CKOPOCTL ABH-
I‘E'IEDI]I,EFI HX BOJIEI. bBripawoT HOBEPXHOCTHBIE H FJI‘_‘,-’ﬁHH]II:IE NOMJTaBKH,
MOMJIABKH-HHTErpaTopel M THAPO-
MCTpHYECKHE IHECTHI.

HHHEFIHH{ITHHE I OoI-
nasku (prc. 114a) —sto nmepe-
pANHBIE KPYKKH AnaMerpoMm 10—
30 cMm, BuicoToli 2—7 cM, ¢ diax-
KOM HPKOTO II.I'!ETEI.H,J]FI MOMNJaBROB
HCHOABL3VIOT W OVTBLIKH, MOTPYKeH-
HBIE TaK, YTO Ha IMNOBEPXHOCTH Ha-
XOJHTCH JIHUIL TFOPJBIIHNKO C (?JIH}H'
koM. Ha wnpokux pexkax npumens-
10T JepeBHHHEIE TNOIIABKH C 11OMA-
BelIeHHLIM TpPYy30oM.

I'nyOMHHBE TNONMaBKH
COCTOAT H3 JABYX. OJHOI'O KpPYIIHO-
ro, MOFPYKEHHOr0 B BOAY HA Ompe-

nenennylo raybouny (puc.1146),n Puc. 114, TMonaask.
H{JBEP}{HQETH{}TQ MeJ/JIKOro, IIEDE- @ — NONepXHOCTHEE (pasMepll — B CANTHMET-
. ' . i 2 pax); O — I':i!;ﬁl!li!r];_-rﬂ; @ — THAPOMCTPHYIC:
ABUIaOUErocd €0 CROPOCTRIO TUTY CKHfi 1ecT,

OHIIOro 0 CJAVMKALLCro YKasaTeJeMm
xona. [nyOHHHEBIE MOTIIABKH COCTOAT

HHOrJa H3 ABYX NMOMIaBKOB OAHHAKOBOINO pasMcpad. B stom ciayyac
CpEAinasl CRKOPOCTDb

U, =+ Hpy
- »

Up =5

rie¢ Up,o— NOBEPXHOCTHAA CKOPOCTE; Upz-— CKOPOCTE Ha I"J'I}FﬁHHE.



OTciona
Upy =2 Uy — U0, {128}

FnxpomMerpuueckne mecTw (puc. 114 8) NPHUMEHAIOT Ha
Y4acTKax peK ¢ MoCToOAHHOH ryyOHHOH. OHM cayKaT JJIf onpeieJeHHs
CpeAHell CKOPOCTH Ha BEPTHKaau. MX CBHHUMBAIOT M3 METaJ/IHYECKHX
NoJALIX TPYG pasHoit AuHHbL. HukHI00 wacTb TPYGbl 3aM0AHAIOT APOGEIO
4 norpy:enna nonsaska na 0,95 rayGHHLI BepTHKAIH. |

[Torinasok-unTerparop Goixee TOUHO (ueM wiect) HIMEpseT
CPEAHIOI0 CKOpOCTh HAa BepTHKaJan. OCHOBHAS AeTallb €ro — mapHK H3
napaguna, meJayaoHAa, Aepesa, BOCKA WM CTeaPHHA, YAeJdLHLI Bec
KOTOpOro MeHblle euHHuLl. Llapuk npukpenasiior HUTKOM, nponyuieH-
HOMl 4epe3 KOJAbLO B HHXHeH yactn wranrd. Hurtka oGpuiBaercs,
4 lapHK BCNOJABIBAET Yepes ! ¢ HaBepX Ha paccToAnud [ M OT IITAHTH.

Ha oanoit seprukann sanyckaior 4—6 nomniaskosn. Cpeauss CKOPOCTD
Ha BEPTHKaJIH

Hsmepenne ckopocreii Teuenws nmonaaskamu. JLis uaMepenus CKO-
pocten pasbHBAIOT TPH CTBOPA HAa PABHOM PACCTOSIHHM JAPYT OT JApyra
- (puc. 115) Tag, urobbl MHHHMAJLHAS TIPOAON=

L & [* JKHTEJILHOCTH X014 HONJABKA NPH HaHGOJAbLed
— | T ckopoctu 6blia 30c¢. Beue no teuennio pasGu-
BAIOT NMYCKOBOH CTBOP HA paccTosHHH 5— 20 M

(B 3aBHCHMOCTH OT CKOPOCTH TeUeHH5) OT BepX-

| — | muero cropa. Ha stoM yuacTke Ko BXona B pa-
R L Goumil CTBOP NOMNABOK NpPHOOpPETAET CKOPOCTh
s © o e TeueHud cTpyn. Kaxaw#i us creopon sakpemna-

Puc. 115, Pacuonome. 10T TpeMs Bexamu. Ilpomeps! pyena BHNMOMHSIOT
WHE CTROpOB mas wa- B COOTBETCTBHH € 1. H4.
MepeHHsA CcKopocTeil 1o- O6beM u Xapakrep paGoT 3aBHCAT OT CKOPO-
1aBKaMH. CTH M wHpHib pycnaa. Ilpn HeGoabuiol wupHne
Deprinte O gSTRO: A Pycaa uepe3 CpelHHil CTBOp NPOTSATHBAIOT paa-
4 — mixunn, MeueHHsld Tpoc, C JIOAKH 3anycKalT TOMJaBoK.
Ha6aionarear nmepessuraercs Bfoab no Gepery,
‘Oleperkast NoMJaBoK, U CHIHAJH3HPYET B MOMENT NPOXOMKIEHHA ero ye-
pea crBop. ITo pasmeuennomy Tpocy onpeAensior MecTo MPOXOKACHHA
MOMJIABKA B CTBOpE, !
[Tpn mmpuse pyena, npensimaiowefi 50 M, BpeMst 0 MeCTo NPoOXO-
JKIACHHS TIONTaBKa 4epes  cTBop Habmonarelb (HKCHPYET ¢ JOAKH.
Ipu wmpune pycaa, 6oasmeit 200 M, paGory BeayT Oe3 TPocor, a 1o-
JIOKEHHEe HOIMIABKOB 34CEKal0T YIVIOMEPHBIM HHCTPYMEHTOM HJIH MeH-
3yJ0il. Bpems npoxoiKicHHsI MOIJIABKA 4Yepe3 BePXHHH H  HIGKHHI
CTBOpHI 3aceKaioT cexydHpomeponm. [lonnasku nyckaior ¢ Takum pacue-
TOM, 4TOOB! pacnpeleinTh HX PABHOMEPHO B cpejieM crBope mo 2—4
nonsiaska B Touke. Bo Bpems Jenoxofa nonsiaBkaMH CaIyKAT OTACIb-
Hble HeboabuiHe AbAunbl. CKOPOCTH H3MEPHIOT B THXYI0 Ge3BETPEHHYIO
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norofay. Ilepen wnayaiom u no oKoHuaHHH H3MEpPEHHIT [POBOASTCH
HAGJIOAEHNA 32 YPOBHEM MO BOAOMEPHOMY IOCTY.

Boiuncnenne pacxona Bopasl. Pacxoj BOJL BHEIUHCAAIOT aHAJHTHYE-
ckuM cnocobom. Ha kaeryarky (pue. 116) no ocH abeunce nanocar
PACCTOHHHY OT NOCTONHHOIO HAa4YaAa, a 1o OCH OPARHAT — NPOAGJAHKH-
TeNbHOCTh XOAa monaaBkos. [lo XKypHaJIbHBIM faHHBIM HAHOCAT TOYKH
nonaaBkoB. Uepes HEHTPL TAKECTH OT/I€JbHBIX TPYII TOYEK Ha Ijaas
IPOBOMAAT INIABHYIO 3MIOPY paclupefescHHs [POAOMKHTENbHOCTH Xoaa
[OTIAABKOB 110 IIHPHHE PEKH.

B mecrax pelpaeHHbiX NepernboB 310PLl, a NPH OTCYTCTBHH HX
HEpPE3 paBHbIC paccTOANHA Has3Ha4YaloT CKOPOCTHBIE BepTHKaaH, obs3a-
TEJbHO COBMeELasi HX C NpoMepHBIMH. [l15 HHX OnpeAensioT Mosepx-

v e U, A P S L @’—-Q—fﬁ—ﬁ—f.?—fgé
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POccmorRHUE Om ROCm. HEY,

Puc. 116, 3miopa pacnpefenchHHs NpoOLOMKHTEAbHOCTH X0Ha no-
MIABKOB N0 IIHPHHE pycaa.

L
HOCTHYIO CKOPOCTL TEUCHHH Uy =——, Tle L — paccTosnne MexAy Bepx-
HHM H HHZKHHM CTBOpaMH, a {— NMPOMOJKHTEJAbHOCTL XO4Aa, CHATaS
¢ 3MOPHI.
HacTrunplit PHKTHBHBIA PAacXol BOAB MEMILY ABYMA CMEXHLIMH
CKOPOCTHHIMH BEPTHKaJASIMH paBCH MNPOH3BEAEHHIO CPEIHEH CKOPOCTH

Ha maomans Mexay HuMu AQe, = vep, Aw. CpelHiol0 NMOBEPXHOCTHYIO
CKOpPOCTb NPHHHMAEM PaBHON NOJYCYMME CKOpPOCTel HA BepTHKaJfuX
U =0, -1 4.

OTtciona

AQy, =L Ei £, (129)

Pacxon Hassan GHKTHBHLIM MOTOMY, U4TO OH BbIYHC/JEH HE MO Cpei-
el CKOPOCTH Ha BEPTHKAJH, a Mo CPelHell CKOPOCTH H3 TIOBEPXHOCT-
HpiX. JeACTBHTENbHDI YacTHUHLIl PacX0X HECKOAbKO MeHbine GHKTHB-
HOTO.

Pacxonn Bombl mpuOpeXKHBIX YUaCTKOB MEXAV JEBHM Ype3oM H
MEepBOH CKOPOCTHON BEPTHKAJALIO, a TAKKE MEWKAY Tocaeanecii BepT-
KaJbio H NpaBeiM ype3oM oripeaeasiior no popmyaam:

EQ¢I = Rit,Aw, u QQ.I," = Ru,Aw,,. (130)
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Beanunna k sasucur or ouepranuii Gepera u xapakrepa JBHIKEH
BOAbLI B HpHOpeXHbX yyactkax. Ecaun Geper mosoruil, rayOuna Bojs
Yy ypesa pasua nyaio, to k= 0,7, ecan Geper obpusucruil, to k£ = 0,8:
TPH HAAHYHHA IIANKoH cTedkH R = 0.9, a npn HaJuYHKH MEPTBOro npo-
CTpaHcTBa (CKOPOCTh B NPHOpEKHOM ydacTke ortcyrcrsyer) k= 0,5,

Pacxox Bo Becem nonepeyHoM ceueHHH HOJYUaeTes cyMMHPOBAHHEM
YaCTHYHLIX PacxoloB

Qp =2 AQy. (131)

JeficTBHTENbHBIN PacXoj MOJAydYaeTcs yMHOMKEHHEeM Q¢ Ha nonpa-
BOUHBI KOs duumenr &, 1. e.

Qu = 2, Qy. (132)

Hasi onpenesenust £y HCIOIL3YIOT 3HAYEHHA PACXOAOB BOJIBI, H3ME-
PEHHbIC MPH YPOBHAX, OJH3KHX K TEM, [IPH KOTOPBIX H3MEpPSJHCh pac-
Xolnl nomiaBKamMu. Pacxoll, BLIMHCAEHHEBII 1O NOBEPXHOCTHHIM CKOPO-

CTAM, paBeH Qg a MmO cpeHHM CKOpPOCTSM Ha BepTHKaAsnXx Qn Or-

1

clona k& =Dr'l—. [Ipn orcyrerBHM cneumanbueix HaGaioneHwuit Ry npH-

HuMaior no rab.a. 60.
TaGanuna 60
lMonpasounsie kosdduumentnl k; K PUKTHRHOMY pacxoay

Cpeannn rayhmia, m

Xapakrepuctuka pycaa
<1 1-5 >3

Pasauniue pesn (Goabwme B cpeanne)
¢ GaaronpusTHLIMKM yeroBuamu redcnns | 0, 78—0,86 | 0,87- 0,88 | 0,80—0,90
Peku GoanmHe H CpPelHuHe, 3IACOPEHHBE,
HACTHYHO 3apOCIUHe, H3BHAHCTHE, Ka-
MEHHCTHIE, C HECTIOKOHHKIM TeYeHHeM 0,70-0,77 | 0,78—0,85 | 0,86—0,87
Pexkn ¢ vXyAmeHHBMH YCIOBMSMI: 3a-
POCAH, KOMKH, MEeCTAMH CTOA4Y3af BOJAA
HAK TOpHLle peKH ¢ GYPHBIM TeueHHeM - 0,70—0,79 | 0,80—0,84

08. I'mapomerTpuueckHe BePTYIIKH

I'napomerpuueckas seprymka — nanbosaee Tounbii 1pubop A8 Ha-
MEpEHHS cCKOpocTell TCYeHHS B OTACABHBIX TOYKAX.

Kaxnas BeprymiKa COCTOMT M3 CJAEAYIONHX OCHOBHBEIX uacTeil: Kop-
yca, OCH, JIONMACTEH, CYCTHO-KOHTPOJABHOrO MEeXaHH3Ma M XBOCTA WJIH
pyas.

B kopnyce sBeprymkn sakaioueH cyeTHulil Mexanusm. Kopnye
TMeeT npucnocoOJenne sl 3aKperJieHusl BepTYIIKH Ha INTaHre AN
11 NOJBeIUHBAHHA Ha Tpoce.

Ockb BePTYWIKH BMECTE ¢ JIONACTAMH BpAIlaeTcs Ha IHAPHKOBHIX
TOAIMHNHHKAX HJAHM TNOAIMMIHHKAX W3 ararta, candmpa Wi cnjaasa.
Bepryuikn GBIBAIOT ¢ BEPTHKANbHON HAH FOPH3OHTAJNLHON OChIO Bpa-
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uenusi. Hanboaee pacnpocTpaHeHbl BEpPTYILKH € TOPU3OHTAJbHOM
oceio — H. E. Kecrosckoro (JK-3), mopepuusupopaunang BXKT-3.

[1. M. Bypuesuim paspabotanbl  0o0Jiee COBEPLICHHLIC KOHCTPYKIHHA
peprymex BB-52, Bb-61 (pmue. 117).

Puc. 117. Beprymka BB-6l.

I'napomerpuueckne Beprymkn HBX (6wiBur.  Cpeaneasunarckoro
HHCTHTYTA BOAHOTO XO3RilCTBA) HMET BEPTHKAJBHYIO och (pue. 118).

Puc. 118. Beprymxka HBX.

| — qameguwii potap; 2 —rpya; J— XBOCTOBOC ONCPCHHE.

JlomacTH HacameHn Ha och M Bpamawrtcst BMecte ¢ Heil. OHu
OpiBaloT pasuoobpasuoit dopMul: napabonnyeckHe, BOPOHKOOOpa3Hhie,
naockne;, oOblvHO OHH OTKpoiThie. B Beprymkax MBX nonmacrn B Bhae
yaleK., 3alHTHOe KOJbIO Orpa)jiaeT JOMACTH H YAepKHBaeT OChb
BEPTYILIKH.

CueTHO-KOHTAKTHHH Mexannsam. Cgopocrb TeyeHH:A
BOAB YCTAHaBJHBACTCH 110 CKOPOCTH BPAalleHHs JONAcTeH BEPTYIUIKH.
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Ecan N — uyncno o60poTos BepTyiike 3a BpeMs { CEKYHI, TO CKOpOCTh
BpauleHus aomnacreil
n=-, (133)
rjie n— uncao o6opotos B | cekyHay.
Uncao oGopotos Jonacrell onpefensior cYTHO-KOHTAKTHEIM Mexa-
nuaMoM. B nocaennee ppems npeoGaaiaer sAeKTpHUCCKAA CHTHAJIH3A-
ius. CHrHAJIB Yepes OMnpeAeJeHHOe YHCA0 0GOPOTOB BEPTYLIKH nepe-
JAaloTCsl Ha JIEKTPHYECKHH 3BOHOK, 3yMMep WM 3JEKTPHUCCKYIO JaM-
MOUKY. :
Kouraktupiit mexanuam (puc. 119) cocrout us ueppaunoi mecrep-
HH [, Ha KOTOPYI HacaeH Kontaktauil mtudr 2. Ilecrepus Bpa-
laercs OT YepBAYHON nepeiaun Ha ocH BeprymkH. KoHrakTtmas npy-
JKHHA J, CONpHKAacadAch cO WTH(TOM, 3aMBIKAET TOK, MOAABAEMBIl K

Puc. 119. CuetTHO-KOUTAKTHL MeXaHHIM.

| — qepBRYHAR WCCTEPHA; f — KOHTAKTHHA wragT; § — Kon-
TAKTHAR Npyxuia; 4 — KONTAKTHWA pHUT; § — TOKONpODO-
AfmAl cTepmen.

BEPTYIIKe OT OaTtapeH, cocToAIeil M3 JIBYX raJbBaHHYECKHX SJCMEH-
TOB. 3aMbIKaiHe TOKa NPHBOANT B AeACTBHE 3/JeKTPHYCCKYIO CHIHAJM-
saunio. ToK samMblkaercs uepes pasHoe YHCAO 060POTOB B 3aBHCHMOCTH
“OT uHCAa WTHOTOB B 3y6HOB Ha wiecTepHe. |

Pyab, unn xBocT, cayxur mas Toro, utobn YCTAaHOBHTB JIO-
TACTH BEPTYIIKH MPOTUB TeYeHHs. ¥ GOJLIIHHCTBA BepTyUIEK PyJb
B BHJIC JHCTA; ¥ APYTHX PYyJ/ib BHINOJHEH H3 ABYX B3aHMHO TeEpHeHAH-
KYJSIPHBIX JIONACTEH; TOPHIOHTANLHAA CAYKHT AASA NOAAEPKANHS BEp-
TYIIKH B TFOPH3OHTaJbLHOM TOJOMKCHHH, a BepTHKaJbLHAas yaep:KHBAeT
€€ B HanpaBJeHHH TCUCHHSH,

Jasg yCTAaHOBKH BEPTYIIKH Ha HYKHYIO rAyoHny cayzxar mran-
MM H TPOCHL. BepTymiky Kpensit npH noMomiH BHHTA Ha MITANIE; NJIOCKHIT
OUIOH TIPeNMATCTBYET NOrpyKeHHIo WTANTH B PEIXJ0e LHO.

[lpu Soabmux ray6unax BepTymKy onyckaior NnpH nomomn aeben-
KH. B sToM cayuae ona nomemaercs na pepraiore, K HHZKHEMY KOHILY
KOTOPOro NpHKPENJsieTcs rpys, a K BepXHeMy Tpoc, HAVILHI K Jebenke
(em. puc. 103). '

Tune BepTymEeK W WX KOHCTPYKTHBHBIE 0COGEHHOCTH. T'unpomerpn-
9eckas Beprymka JK-3 nMmeer B BepXHell 4acTH Kopnyca ABe KJjeM-
Mbl. M3 HHX onHa m3oampoBama ot xopnyca. K Heil moaxaouen OTPH-
laTeabHLH noaioc Gataped. [Ipa 3aKMMHBIX BHHTA B 3aiHell wacTH
Kopryca cayXar JUIS YKpelvieHHsl BEpPTYMKH Ha mTaHre. DieKTpuue-
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CKaf Uuenb BEPTYIUKH CKOHCTPYHpOBaHa chaeiyouidM obpasoM: H3oan-
poBaHHAad KJAeMMa NPoBOJAMT TOK or Gataped K rHesjy lmirencens, na-
Jee Mo TOKONPOBOASALIEMY CTEPHKHIO HAa KOHTAKTHYIO HPVIKHHY, C Npy-
AHHB Ha KOHTAKTHBIL WITHOT, HA WECTEepPHIO, 0CL, KOPHYC BEpPTYIIKH H
Ha BTOPYIO KJeMMY H Jlajiee no fpoBOAY Ha TOJOMHTENbHLIH MNOJIOC
baTapen.

F'mappomerpnueckasn Beptrymka BbB-61 umeer nonacr-
HLl BHHT ocoOoll Gopmu: obpasyromast BHHTOBOI NOBEPXHOCTH TpSH-
moannenna. Ilorpemnocts namepenns ne npessiaer 3%. Beprymka
HaMepsier ckopoctn B Goasiiom aumanasone: ot 0,05 no 5,0 m/e.

F'napoMeTpHuecKHe BEPTYIMIKH ¢ BEPTHKAJAbLHOIN
OCb TPHMEHAIOT TJIaBHBIM O0pasoM B HPPHrauHOHNON TNpaKTHKE
(seprymka MBX). Beprymka cocrouT u3 Kopnyca, poropa U XBocra.
Potop coctoHT H3 wectH KoHycooGpasHBIX wali, Bpanialomux-
cfl BOKpYr BeprHKaibHOH ocH. KoHTakTHasa kaMepa, pasMelleHnas
B IepellHeil uacTH Kophnyca, 3anoJHeHa MacJoM H XOpomo 3aiii-
I[eHa OT BOAMI,

TapupoBka BepTyWIKH M NOJbL3OBAHHE TAPHPOBOMHBIMH TabJAHILAMH
W KpuBmMmM. [as onpegesennss CKOPOCTH TeueHHd BOAW B TOUKe
HeODXOAHMO YCTAHOBHTb 3aBHCHMOCTB MEKAY CKOPOCThIO BpauleHmsd
JonactTedl M CKOPOCTbIO TEYEHHs BOALL. ITa 3aBHCHMOCTL YCTAHABJMN-
BAETCA ONBITHBIM nyTeMm B Jabopatopusix ycaosusix. [Nponecc onpene-
JCHHA 3aBUCHMOCTH CKOPOCTH JIBHIKEHHS BOJAL & OT 4Hcjaa oG0pPoOTOB
n BepTymkn B | ceKynay Hau u = [(n) HaspiBaeTcsi TapHpOBaHHEM,

Beprymkn Tapupylor B cTosiueil Bojge B TIPAMOYroJAbLHEX JOTKax
niH Kpyrawx Gacceiinax. Ilpn 3TOM BepTyuIKy nepeMeumtaoT B BoJIe
¢ onpeaejeHHol CKopoctbio. OAHOBPEMEHHO onpeAeasior yHcao obo-
POTOB BEPTYWKH H NPOAOJIKHTENbHOCTh ec nepeapuxennd. OGBIYHO
HaJ JOTKOM MO OTHLIH(OBANHBIM PeibCcaM C HOMOULLIO 3JeKTPOABHIA-
reast KaTtuTeA Tesekka, BeprywKka ykpenJsena Ha tenexke. Uepes on-
PeleICHHBIC PACCTOAHNS YCTPOEHB! KOHTAKTHI, 3aMBIKaeMble TeJeKKOofl
(PN ee JABHXKEHHH, YyeM H onpejaeadercs NpoiAcHHLI nyts. Bee nan-
HBIE 3aNHCBLIBAIOTCA ABTOMATHYECKH HA JieHTe XpoHorpada. Hamenss
CKOPOCTb JABHAEHHA TeJeXKH, Noay4yaloT 3HauYCHHA 7 NpH pasHbIX
CKOPOCTAX.

dannpie, monyuyenubsie npu Tapupoanu#, opopMasioT rpadHuecKH
B BH/IE TAPHPOBOUHLIX KPHBHIX u = f(n). 3aBucHMOCTb OOLIYHO BHIpa-
AHACTCH KPHBOH JIHHHEH B HHIKHCH 4acTH, T. €. IIPH MaJblX CKOPOCTX,
H NpAMOH JHHHEH npy Oonabluux sunauennax ¢. [lostomy HHKHIOWD vacThb
rApHPOBOYMHON KPHBOH OOBLIYHO BHIYEPYMBAKOT B KPYMHOM MacmTale
(puc. 120), a npamyo aunuio B Gojee MeakoM MacmraGe,

Jlanuuie TapupoBKH 06paGaTLIBaIOT. YPaBHEHHS UMEIOT CACAYIOMLHT
BHI.

1 KpHBOH

u=an+ Vbn*+ aj, (134)

JANs NpAMOi 3aBHCHMOCTH
u = tty - cn. (135
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M3 3THX ypaBHeHHil BHIHO, 4TO NPH uHCIC oboporos n = (0 cKo-
POCTb U = U, T. €. KOTZa JIONACTH HE BPAILAIOTCH, BCE KE CKOPOCTE
TCUCHHSl BOJABI paBHA Up. BepTyuika me B COCTOSHMH VJIOBHTH OuEHE
MaJple CKOPOCTH, BEPHEE, NPH MaJBIX CKOPOCTAX TEeYeHHe BOAL HE MO-
KET 1PEOJIOJIETh CONPOTHRJICHHE B MOAWHNHHKAX, YePBAUHOil nepenaye,
KOHTAKTHOM MeXxaHH3Me H T. 1. CKOpPOCTh #g— HAyaAblas CKOPOCTH
Bepryuikn. OHa TeM MeHbule, YeM COBEPIICHHEE KOHCTPYKILHS.

B cepruduxarax, npunaraemex BEPTYIIKe, faHbl 3HA4YeHHust a, b,
€ H Up TADHPOBOYHBIX ypaBuenui. [lo npuseseHHbIM ypaBHeHHSM cO-
CTABJSIOTCH TAOJHIUE!, KOTOPBHIMH MOJB3YIOTCS S BBIYHCACHHS CKO-
pocrelt, HaMepseMbIX sBeprymkoii. Takas raGauua, COOTBETCTBYIOLLAST
KpHBLIM Ha pue. 120, npuseena B yupaxnednu 28 (cum. Ta6. 64).

Yxon sa seprymkoi. T'nipo-

A ) s s MCTPHYECKas BepTyliKa Tpefver
o TP | ﬁ 5 I
| | | ~~|  BHHMAaTeJbHOro yxona. Bepryui-
| | | L . KY HYXHO XpaHHTh B CYXOM mO-
PREUICY o | |  MeleHHH, nepei HavanoMm paGo-
| % 3 THl POBEPATH GaTapeio, Nposo/a

I

/ , i _ H 3JAEKTPHUECKVIO CHTHAJHIANNIO
: L s L

jf";;ﬁ ' : ‘ 34TCM BKJIIOYATh B IlE€Mb H Bep-
i i |

|
’ﬂ,',;f;F NyTeM NPSIMOro COeLHHEHHH, a
A 5 TYLIKY.
& 2 4 6 6  fonafe ITo oxoHuauwn wu3Mepemnwit
Prac. 120. TapupoBouHse KpHBHE, BEPTYIIKY H HNPHHALJEHHOCTH K

HeH NPOTHPAIOT CYXOil TPANKOIl
H YKAaablBaloT B dAlHK. B nomemenwn BepPTYWIKY Hajo mnpocy-
wHTh. XOM0BYI0 WacTh, KPOME MOAIIMNHHKOB, pa36HPAIOT, BCE YACTH
NpOMLIBAIOT KepocHHOM. B cnyvyae Hano6HOCTH HapyMKHbIe HOBEPXHO-
CTH OYMILAIOT 3yOHOH INETKOi, a BHYTpPENIHe — IEeTHIALIM ePIIOM.
Pa3buparh KOHTaKTHYIO NPYAKHHY KaTeropHyecku 3ampeliaercs —
3TO NPHBOAHT K HAPYIUCHHIO TapHPOBKH.

[locsie ouneTKH B MOJOCTL JIONACTHOTO BHHTA 3aJHBAIOT TpaHchop-
MATOPHOE Mac/j0; XOAOBYIO 4acTh COOHPAIOT M YKJIAaJALIBAIOT B SAIIHK.
Ecnin norHynuch OCH W KpLUIbS WIH €CJAM HA IApPHKAaX M B oboiiMe
HOMIUHMHAKOB 00HAapYsKeHbl PaKOBHHB, BepPTYIIKY OTOPaBJASIOT B pe-
MOHT H TApPHPOBKY. BpeMs OT BpeMeHH HECOOXOAHMEB KOHTPOJbHBIE
TAPHPOBKH BCJENCTBHE H3HOCA YacTtel npubopa.

3uMolt nocsie paGoTel BEPTYIIKY HAAO ONYCTHTb B BOAY, UTOGKL
yiaanutb o6pascpasuinica acn. [Hocne paGors ounmaoT v Bee ocTanb-
HBI€ PHHALJIEAHOCTH! JeDeaKy, WTAHTH, TPOCKL.

59. HamepeHnune ckopocTeil BEPTYIKO#M

CKopocTH H3MepsioT B OT/ENbHLIX TOUKAX Ha BHIOPAHHLIX CKO P O-
CTHBIX BepTHKaJAAX. Yuciao CKOPOCTHBIX BepTHKadell H HX

pacnpejesieHde B HONEPEUYHOM NPodHuae 3aBHCAT OT WHPHHB PeKH (cM,
Taba. 61), Koudurypauun ana u tpebyemMoil TOuUHOCTH H3Mepennd. [1pu
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TaGaunuma 61

Paccrosnns mesny BEPTHKAAAMH B 3ABHCHMOCTH OT LWHPHHB pycaa

Ilupitha pycaa, m . ., , 25 5—20 20—30 30—40 40-60 60—80
PaccTonnne mexiy pep-

THKanaMK, M . . . . . 0,5-—1 1—2 2 3 4 6
Iupuna pycaa, m . . . 80—100 100—200 200—300 300—500 500800 =800
Paccroanne weway Bep-

THKAARMM, M , . . . . 8 10 20 30 40 50

JETATLHOM H3MEPCHHHM YHCJIO BEePTHKAJCH NMPHHAMAIOT B 3aBHCHMOCTH
OT IIHPHHBL pycJaa, pacioJiarasi HX Ha paBHOM JIPVF OT Apyra paccros-
HHH.

Ecan B nonepeunom npoguie ecth peskHe nepesoMkl, T0O CKOpPOCT-
HEIC BCPTHKAJH HPHYPOUMBAIOT K 3THM nepenomam. B noiime umcesao
CKOPOCTHLIX BEpPTHKaJell MoxKeT ObITh YMeHbIIeHO.

Ilpn naswauenuum mect pacnoNOKCHHs BepTHKAJER HEOGXOLHMO
VYHTLIBATD H3IMEHEHIe LIePOXOBATOCTH B MONEPEYHOM npoduie.

Uneno toyek H3MepeHHs CKOPOCTell Ha BePTHKAIH 3aBHCHT OT ee
rayounel. IlgTuroucunsiii  cnoco6 o6LIYHO TPHMEHSIOT B OTKPHLITOM
pycae. Ilpn rayGune sepruxkann 0,5 M MOJAb3YIOTCS  ABYXTOYEUHBIM
cnocodom, a npH rayoune no 0,3 M—oanoroucunniM. [lpn Haawunwu
JACASHOr0 NOKpPOBa CKOPOCTH H3MEPHIOT B NIECTH TOUKAX: HA PACCTON-
HUH 15—25 ¢M OT HHKHEl NOBEPXHOCTH Abjla Ha rayoune 0,2H, 04H,
0,6H, 0.8H u p6aunan aua.

Kpome AeTanbHOro, CYUICCTBYIOT OCHOBHOH M COKpALCHHBI CHO-
coObl H3mepeHus pacxojios. [Ilpw ocHoBnoM cnocobe cokpauaercs
HNCAO0 CKOPOCTHBIX BepTHKaJell H YHCAO TOYEK H3MepeHHsi Ha BepTH-
Kaian. B cpobonsom 010 Jabia M BOAHON PACTHTENbLHOCTH pycjie CcKo-
POCTH H3MepaloT Ha rayOunax 0.2H w 0,8H, a npn neGospmnx ray6u-
Hax —B oxHoit touke 0,5/ uan 0,6H. Tlpu nemsanom moxpome Hamepe-
Hus seayt wa 0,15, 0,50 u 0,85 paboueii rayouHeL.

[1pu coxpauenuom crocoGe ckopoctn Hamepsiior Ha rayGune 0,6/

[lyabcaunsi ckopocteit y ana n Geperos Goablie, yeM Ha cepelHHe
pexn. Hostomy cpeanas ckopocth MoMKeT GbTh ONPeaCJaCHa JOCTATON-
HO TOYHO TONBKO 3a NMPOAOKHTENLHOE BPEMA (KOMILA HOJA0MKHTEIbHbIE
1 OTpHIATEbHbIC OTKAOHEHHS OT MHCTHHHOH CKOPOCTH B3aHMHO
Komnencupyioresi). Hem Gamike Kk Gepery peku H JAHY, TeM NPOJOJIKH-
TCAbHEC JHOJIKHO ObITe H3Mmepenne ckopoct. IlpaktHueckn caenyer
VOCAHTBECH, YTO NYJbCALHA HEBEJHKA H HE BHOCHT 3HAYNTEIBLHBIX
NOrpemnocTell B HaMepaAeMyio ckopoctb. [las sToro nposepsior npo-
AOJHKHTENBHOCTD OT/EAbHbIX npHEMOB. I1 p u e M 0 M Ha3LIBaeTCH YHCIO
CHIHAJ0B H COOTBETCTBYIOLLEE €My KoJiuecTBo OGOPOTOB JONACTHOrO
BHHTA MEXIY 3anmHCAMH BpeMelH.

Tax, mexny nsyms curnaramu seprywkn JKM-3 gonacrustii puat
Jdenaer 20 ob6oporos. Ecin cKopocTh TeueHHs HEBEJHKA H I1103BOASET
IIPOCAENHTD BPEMs MekAy ABYMs cHrsanamu, 1o 20 o6opoToB, HAH
| curHas, ¥ COOTBETCTBYET OIHOMY I[IpHEMY.

[Ipn GoabmHX CKOPOCTSIX OAMH NPHEM MOMKET BKJIIOYaThb JBA
CHrHana u GoJee.
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[Tpn m3mMepeHHH CKOPOCTE B TOYKE NMPHAEPIKHBAIOTCA CJAEAYIONIHX
obfsaTeJbHbIX nojoxeHuil: 1) obuwee uncJ0 NPHEMOB AOJMKHO OLITh
UETHRIM, 2) HPOAOIKHTENLHOCTE H3MepeHnns He Menee 100 ¢, 3) pas-
HHIA MEXKAY HPOAOJHKHTENLHOCTLI0O OO0eHX NMOJOBHH HabJoaeHuil ne

A0JHa IMPEBBIATD 5 c. Hns [IPHMEDPd NaHbl PE3VJARTATLI HAMCPCHHA

B OJIHOI TOUKe.

M IpreMa 1] 4 o 12 16 20 e | 28 32

OTcuer mo cexkynio-
e S 0 | 14,6 | 27 42 a7 71 82 100 | 116

B stoMm npumepe ofumas npoAoJIKHTElbHOCTH npessimaer 100 c.

e & e Rl L L

[TpopoauTeabHOCTL NEPBHIX 16 npueMos cocrapasier 57 ¢, a CaACAYIO-

piax 16 npuemon 116—57 = 59 c. Pasuuua speck seero 2 ¢ (09—o7).

Ha pekax c odenb G0JbIIHMH CKOPOCTAMH TEYEHHH NPONONKHTENL-
HOCTh Ha06JI0MeHHH MOMHO COKpPaTHTh NPH YCJAOBHH, HTOObLI 4HCJO

000poTOB BepTylikn Gni10 He MeHee 500,

[Topsinok npounssojcrea pabor chaenyiomuH: 3anUCHBAIOT A4TY H
BpeMs Hauvaja paboT, YpOBeHbL BOJblI 110 BOJOMEPHOMY TOCTY H pac-
CTOSIHUE OT MOCTOSHHOrO Havaja Jo ypesa BOABLL. YCTaHOBHB JOJAKY HJH
napoM Ha OJauxaiumel 1o ypesa CKOPOCTHOH BEPTHKa/aH, JABaKAbl
npoMepsior ee rayouny. Ilo cpeanemy anaveHHio 000HX NpoMepoB Bhi-
YHCASIOT cpeflnion rayOHHY, a Mo Hell rMyOHHY pacnojoKeHus CKopo-
cTHBIX Todek. ITocsie 3Tore mpHCTynaloT K H3MepeHwuio cKopocTed, Ha-
YHHAN € NOBEPXHOCTHOM.

CexkyHJIoMep BKJIOUAIOT MO HavaJy HJAH 110 OKOHYAHHHM CHTHajaa.
[Ipu OwvicTpoM TeueHHH yaobOHee OTMeuaThb BpeMfl 1O KOHIY CHrHaJja,
a nNpu MelaeHioM — o HayaJay.

[Tocne Bcex mMaMepeHHH CHOBA 3aNHCLIBaloT Bpemsl (vYachkl H MHHY-
Tbl) W YPOBEeHb BOAB Ha BOAOMEpHOM rnocty. IIpH HHTEHCHBHBIX KO-
aeGaunax yposus HaGMIOAEHHS MPOH3BOAAT Nepell HauaJoM H3MepeHHi
Ha Kamaon seprHkaju. B 3toM cayuae B pycjaax ¢ YCTOHYHBLIM IIpO-
¢uaeM JonyckaeTcsi COKpauleHHbl## crnocod H3MepenHus pacxo-
Ia BOJHL.

3uMOiI CKOPOCTH H3MEPSIOT NOAO JbLAOM. Bo AbAy BHPYOAIOT AVHKH,
HaJl KaxKJaoi H3 KOTOpHIX ycTaHaB/JAHBalOT OYAKY Ha MoJjo3bfAx. B ayH-
Kax M3MepsiioT TOJUIMHY JbJla H IIYTH, a4 TaKXe TOJIIHHY CHera nouo
apiom. Ecau myra sanumaer Goabiie 20% BoAaHOro ceueHHs, caemver
BpiOpaTh APYroi cTBOp AJs H3MepeHHs pacxoja poibl. [1yOumy Bep-
THKAJH NPHHHMAIOT 063 TOJUIHHBI MOTPY:KEeHHOro Jabia. ToukH H3Me-
PEHHS CKOpPOCTEH HaMedyaloT B 3aBHCHMOCTH 0T BHOpaHHOro cmocoba
H3MEpeHHH (IecTHTOUCUHBI, TPEXTOYEUHBIH H T. J1.).

I1pu nepexoze ¢ ofHONH BePTHKAJNH HA APYrylio BEPTYUIKY ONyCKaiOT
B TENJYIO BOAY, 4TOOB OHA He MOKPHEIACH JIbJIOM.

Ype3sn Boibl YCTaHABAHBAIOTCH M0 HHIKHEH TMOBEPXHOCTH Jibla B

NpHOPEKNEIX JYHKaX.
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60. Buiumcaenue pacxosa BOAB, HIMEPEHHOTO
BEPTYWKOH

Pacxon BulyHcasiior aunaautTHyeckum, rpaduueckum u rpadomexa-
HHYECKHM cnocob6aMu HAH merogom u3ortax. [locaenuufi cnoco6 H3-3a
TPYJAOEMKOCTH PeiKO NpPUMEHAETCA Ha MpakTHKe,

Anaautnuecknit cnocob. Aunaautnueckuil cnocob pacueTa 3aK.i0-
Y4eTcs B CYMMHPOBAHHH YACTHYHLIX PacXofloB MemAy COCEAHHMH Bep-
THKaaaMu. Ecan obosnaunts nAowann Mexay ABYMS COCEJHHMH CKO-
POCTHLIMH BEpPTHKaJAMH vepe3d Awmj, CpPe/lHIO CKOPOCTL BOAB B 3TON
IVIOMLA/IKE Uep,, TO YACTHYHBIA pacxoj

,-in — ﬂnplﬂmh “35]'
Q=3AQ;=3Z Uep AW, (137)

Or1aeabnpie YaCTHYHBIE PACXOABI ONPEAEAsIOT CASAYIOUIHM 06pasoM,
Cpeanioln cKOpocTh Ha KaM10fi H3 BepTHKaJel BHYHCASIOT 10 Gopmy-
aam (121) — (124). IMnowaan Mexay BePTHKAAAMH OUpelessiioT Kak
MAOHIAAH TPEYTONLHHKOD HAH TpaneiHil.

Cpeiusis CKOpOCTb BO/AbI NMEPBOH NIOWALKH Ucp, = kUg;, e Uy —

CPeaHAs CKOPOCTh Ha sepTuKaan Ne /. Besnunna k 3aBucHT OT Xapak-
Tepa Gepera (cm. crp. 218).

CpefiHiol CKOpPOCTb TEYeHHA JUIS BTOPOIl MAOWIAAKH BHIYHCJASIOT 13
CPEAHHX CKopocTeH Ha BepTukaasx Ne [ m 2, 1.e. vy, n vy;. [1po-

AOJKAanA BBIYHCJACHHA B TOM JKe NopsaaKe, noaydyaem

Uy, —{— Ung s, T

Un
Q — kﬂ.,_&mj +—-—._2=—"_ Aw, ...+ 5 n _':'llllﬂ R
T R0y A0 (138)

a pacxoja pexu

[Tpu nannuun AeAsHOro noKpo- 3:.-._,

Ba CpeflHHe CKOPOCTH Ha BepTHKA- 4 .
JAH  paccUYHTHIBAIOT 10 (opMyaam Uagy SR
(125) m (126). Bce pacueTsl Bbi- B

b
noausoT B rabaunvnon Qpopme (cM. | Yasn
ynpaxHeHne 28, raba. 65). “ogu
Npajdpuuecknit cnocobd. Ilo st1o- Bl
My cnocofy pacuerhl BbITOJAHSIOT ?
C NpUMEHeHHeM nJaaniMeTpa HAH e

naneTen. B ocHoBy npuHATH cae-
aywouine coobpaxenus. YHacTnunbiil
PACX0A MEKAY ABYMA COCEHHMH : ¥
seprHkansvu Ne [ n 2 (puc. 121) Pre. 121. Mnnm;n;f:'ruqunm pacxoan
npeacrasaner coboit o6beM BOAW,

HpOTEKAloUed 3a | ¢ uepes naollaaKky, orpanHYeHHYIO 3THMH BEPTH-
KaJasMH, @ CBEPXY H CHH3Y — JHHHEH YPOBHA BOABL M JuHHell ana. [daa
onpeaeseHus 3Toro o6beMa NepHeHANKYAAPHO K BepTukaaam Ne [ u 2
OTHJAALBAIOT H3IMEPEHHLIE ckopocTh (M/c). B peayavrare nocrpoenns
NOJYH4aloT 3MIOPL pacupene/iens CKOPOCTed Ha BepPTHKaAfNX, HAH ro-

11,8 Jakas Ne 39 225



norpadel. Mekomuiit yactnunsit pacxoa (puc. 121) pasen noaynpous-
segenuio naoutaneit ABCD w EFGH na paccrosune by memay HHMH.
Of6o3na4yue 3TH IJOULAAN Yepe3 ¢ U ¢z, NOJYUHM

AQ=-DTh p, (139)

[Tnowaan smops MOMKHO NPEACTABHTL B BHAE [JAOULAZAH paBHOBE-
JAHKOro HpaMOyroidbHHxa, ¥ KOTOporo OCHopBaHHe paBHo riayOGHne Bep-
THKaJH, 4 BLICOTA CPeAHell CKOPOCTH, T. €.

q = hv,. (140)

IJra BCIHYHHA HA3LIBAGTCA 3JEMEHTAPHHLIM PACXO0AOM H Bh-
paxaercd B M¥*/c. DaeMeHTapHble PacXojlbl BHIYHC/AAIOTCA rpauueckn
NYTEM [1JaHHMETPpHPOBAHHA roidorpados.

Takum o6paszoM, HacTHYHLIL pacxoj paBed MOJYIPOHIBEACHHIO 3e-
MelTapibiX PACXO0OB HA PACCTOSHHE MEXKAY BeprHKaasmu. CyMMupys
BCE YACTHYHBIC PACXOAB, [1OYYAIOT pacxoi pexkH

Q=24Q. (141)

CyMMHpoOBalie TOXE MOKHO BuiNOJAHHTL rpaduuecku. [las srtoro
BHIIC YPOBHH BOALI OTKJAAABBAIOT 3JEeMeHTAPHBIE PacXoisl HAL COOT-
BETCTBYIOULHMH BEPTHKAJAMH W COEAHHHIOT NOJYYCHHLIE TOYKH N.J1aB-
HON KpuBoit (cm. puc. 122). Ona HasuiBaeTCd SMIOPOil pacnpefejeHns
ACMENTAPHBIX pacXoios no wupuue pexku. Ilaowaas sroi purypsl u
BLIpaXaer BeJHYHHY PACX0OdA PEKH.

Hrak, rpaHuecKuil pacuer BBINOJAHAIOT CAELYIONIHM 0GpasoM:

. Bouluepunsaior nonepednstii npoduiak ¢TBOpa, HA KOTOPOM [10KA-
3bIBAIOT TOJ0KEeHHe MPOMCPHBIX H CKOPOCTHBIX BepTHKaJael, paccros-
HHA OT NOCTOAHIOTO Hauajaa, rayOGHHL, OTMETKY PacuerTHOro YPOBHH H
TOJAUIHHY MOFPYZKEHHOTo Jhla M Wyrn (118 3HMBL).

2. Bwiuepunsailor snwopul ckopoctein (rogorpadsl) #Ha Beprukanfax.

3. Onpeaeasnior 31eMeHTapHblil pacxofl ¢ = hvy KaK njaoulanb 3io-
Pbl Ha KaxI0H BEPTHKaAW. Y 1A0NAAL ONPELENHIoT ITaHHMETPOM
HJAH NaJeTKoll, a cpeiHiolo CKOPOCTL MOJAY4aIoT ACJAEHHEM A0 Ha
rayouny.

4. CpenHHe CKOPOCTH HA CKOPOCTHLIX BEPTHKAAAX 3aHOCAT B COOT-
percreylowyio rpady noa npoduaesm (eM. puc. 122 K ynpamuennio 29),
BuiuepunpaioT 3ni0py pacnpeleeHds CPeaAnnX CKOPOCTEH no wHpHHe
PEKH. ITH BeJHUHHLI OTJOMEHB OT YPOBHH HaJ CKOPOCTHBLIMH BEPTHKA-
asamu (auauga I wa puc. 122).

5. [lo macmraby ocnpeaeasiior CpeaAHHe CKOPOCTH HA HPOMEpHLIX
BEPTHKAJAAX CHHMAfA B COOTBETCTBYIOLULHX MECTax ¢ KPHBOH Uy,

6. JlonosMHHTEABHO BBIYHCAAIOT 3JAEMEHTAPHLIE PpPAcXoibl HA BCEX
npoMepHuX BepTHKaaax. das 3T0ro cHATHIC C Yeprema 3HAYEHHH Uy
YMHOMKAKOT HA cOOTBETCTBYIOULNE raybunsl. Bee sHaueHus ¢, paccuu-
TaHHBIE VIS CKOPOCTHBIX H NPOMCPHLIX BepPTHKAaJeH, 3aHOCAT B COOT-
BETCTBYIOLLYIO I'pady W OTKAAALIBAIOT B 3ajlaHHOM MacuitTaGe nan npo-
Gunem. [ToayueHubie TOYKH COEMHHSIOT MAABHON KpHBoil (Audug 2 Ha
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puc. 122). Ilpu nocrpoenun Kpuoi ¢ macmrad peibHpalor Tak, 4TolH
nanboJbliee 3HaYCHHE OPAMHATH He npersimano 7—I10 cm.

7. Buluncasiior pacxojp soast. as storo naanuMeTpoM HAH naJger-
KOl onpefefsiioT naoiaib GUrypsl, 3aKJi0UeHHOH MeKIY pacueTHLIMH
yPOBHEM H KpHBOIl §.

Bonpocst an canonpoaepri

I. EcTe A pasinia B NOHATHAX «CpPeiHAA» M «MTHORCHHAA» CKOPOCTL B Touke?
Hem ona obycaosaena?

2, Kax pacnpelensiioTca CKOpPOCTH B NONEPEYHLIX CeuyeHisnX OTKPLITOro pycaa o
npi HAANYNE JeASHOro noKposa?

3. Kakne npuMmenaoT MeTOAR l3MepeHHA cKopocTeli Ha RepTHKaaax (p 3amucs-
MOCTH OT WiCAa TOMEK wimepelnii) o Kak pPaccuuTHBAOT cpealne CKOpPOCTH Aas
KAXKA0T0 B3 HHX B OTKPRITOM Pycie NpH HAAHYHN JeASHOr0 NOKPOBA?

4. Kak noctponth rpaduk pacupenejenns cKOpocTell Ha BepTHKAAH M Kak pas-
CYUNTATL CPEHIOn CKOPOCTh Ha tell, NoAbIVACH IMOPON?

0. Kak wiMepaoT CKOPOCTh ABILKEHNA BOAGI nonjabRamu?

6. Kaxosa sennyuHa nonpasouHoro KosqupuilieHTa K (QUKTHBHOMY pacxoay /s
ornipefenenus ACHCTBHTEALHOR ero peaminiiu?

7. Kage wu3BecTHbl KOMCTPYKIHH FHAPOMETPHYECKHX BCpTYWCK, nanlonee pac-
npocTpaHeHHMX B namel crpane?

8. KaxoBul OCHOBHHE JeTaall BepTYWKH © AEKTPHYECKOA CHrHAJ N3AUHeH?

9. B uem 3akniouaeTcs yxol 3a BeprylikaMmu?

10, Jlaa gero cAYXHT TapipoBKa BEPTYIIKH I KaK €€ BHNOJAHAIOT?

11. Hem pYKOBOACTBYIOTCA NPH ONpEAefeHiil quciaa TOYEK HIMEPCHHs cKOpocTed
Ha BepTHKanu?

12, B yem 0COGEHIOCTH HAMEPeHHE CKOPOCTed BOALlI MO0 JAbL0oM?

13. Kax puyicagior pacXojl BOAB SHAJNTHYECKHM H rpaduueckus cnocobamu
¢ HAMEepeHneM CKOPOCTil ABNAENIR BOAbl BCPTYWIKOWH?

JlabopatopHo-npak THYECKHE 3aHATHA

Ynpamuenue 28, Bouiuscanuth anajiuTHUYECKHM cnocobOM pacxof
BOJIBI, M3MepeHunlii Beprymkoii Ha p. Cakmape y cr. Cakmapckof
20 masn 1963 r.

JIl a ¥ o; BHIHCKA M3 KHHIKKH JJIs1 3alHCH W3Mepenus pacxojia
poanl (ra6a. 62 u 63) n rapuposounoil Tabanus sepTywku (taba. 64).

Beprymka tuna JK-3, wonrtakr uepes 20 obopoTos; TapupoBKa
Ne 12 or 20 asrycra 1962 r.

3a noctosiHHoe Havano npuust perep Ne | na nesom Gepery.

Pemenue Ynpasneunne BeNOJHAEM B COOTBETCTBHH € NMYHKTa-
mu b6, 58—60,

. Y6eauBmnch B [IPABHILHOCTH NPOH3BOACTBA NPOMEPOR W 3ani-
cefi B KypHanae (taGa. 62), nuuncnseMm cpellHHe #H3 0060HX npo-
MepoB.

2. IlpoeepsieM TIPaBHJALHOCTL H3MEPEHHA W 3aMHCEH CKopocTel
(Taba. 63). AHann3 3THX MaTepHAJOB NOKasa/j: a) BEPTYUIKA B TOUKE
YCTAHABINBAJMACH NPABHALHO; 6) pasHocTh 06GeHX MOJOBHH MPOAOJAHI-
TENbHOCTH BHUAEPKKH B TOUKE HHTJe He TpeBbIllaeTr 5 ¢; r) npume-
HSJICH OJLHO-, ABYX- W NATHTOHEUHBLI cliocod HaMepeHmnil.

3 CKOpOCTH BBIUHC/AAEM B TAKOH noC/AeL0BATEALHOCTH:
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TaGanua 62
Mpomepst rayGuub

M neprukain 3 VayOuwna £ "ﬂu?:upﬁ;ag::liy !
E; Arg M3 q
E%I = A . I
npoMepHof i 7ol E E: I I E E': ¢ = E
83 & | 82 | &3
¥pe3 aen. Gepera , , . 10,2 0,00 { 0,00 | 0,00
3,0 N
] 18 0,78 1 0,77 | 0,78 10,3
7,3 |
2 1 26 1,06 | 1,05 1,05
9.7
J 35 1,121 1,08 | 1,10
12,9 1 3:27,7
4 46 1,26 | 1,24 | 1,25
5.1 |
5 N 30 l1.32(1.,28( 1,30
6,2 |)
6 55 1,21 | 1,20 1,20
12,2 | 31,2
7 65 |1,26(1,24] 1,25
12,8
8 3 75 | yasora| L
6,8
9 80 1,41 11,39 | 1,40 ]2],9
15,1
10 4 0 11.61]|1,63)| 1,62
18,0
1 100 | 200)1,9/| 1,9
9.9 | 33,4
12 105 2,00 | 1,99 2,00
: 10,5
13 5 110 291 12191 2,2
21,5
14 120 12,11 12,10 2,10 12,2
20,7
15 G 130 2.05|2.06]| 2,05
20,2 |»
16 140 | 2,01 | 1,99 | 2,00
7,2 1132,2
17 144 1,61 | 1,60 1,60
2,9
18 146 1,31 | 1,30 ] 1,30 '
1,9
Vpea np. Gepera . . . . 149 0,00 | 0,00 | 0,00
Hrtoro ¢ oxpyraennem B = 130w . . . . , 204 204

a) obGutee uncao obopoTos jonactuoro suHta. Hanpumep, ua sep-
THKaJ I Ne | nmamepenns npoBoiawsan B uerhipe npuema (rpadu 7 —10
Tabn. 63). O6uee sncao oboporos N =4:60==240 (rpada 13);

6) uncao oboportos n 3a | ¢ (rpada 14),

240)
n= e — 1,80 06/c;
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TaG6anua 64

Buinucka u3 Tapuposounoi Tabanus seprymrn AK-3 Ne 61700

Yncan Yucao
ofopoTon 0 2 4 6 8 abopoTon 0 2 4 [ 8
B CeKynay P CEKYHAY
1,3 0,31 10,3210,3210,33 | 0,33 2,2 10,55]0,5640,5610,57 0,57
1,4 0,34 10,35 | 0,35 | 0,36 | 0,36 2.3 |0,58]0,59|0,59]0,60]0,60
1,0 0,37 | 0,38 1 0,38 | 0,39 ] 0,39 2.4 0,61|0,61|0,62(0,63|0,63
1,6 0,40 | 0,49 0,41 | 0,41 | 0,42 2.5 0,6410,64]0,65(0,606]0,66
1,7 0,420,431 0,43 10,44 ] 0,44 2.6 0,67]0,67|0,68]0,68 0,68
1,8 0,46 | 0,454 0,46 | 0,46 | 0,47 2.7 0,6910,7010,7010,71]0,71
1.9 (o48]0,48]0,48]0,49]0,50]| 2,8 10,72(0,72(0,73]0,73]0,74
2.0 0,501 0,51 1] 0,51 | 0,52 | 0,52 29 |0,7410,75(0,76|0,76]0,77
2.1 0,530,531 0,54| 0,54 0,55 3,0 n,77|0,78 ({0,79]0,79 0,80
YporcHs BOAK HA BOAOMCPHOM MOCTY 34 BPCMA HIMEpenwi
Vionttn W caan 0 r::::'r I ti:}u::aﬁmu :ﬂ';nr.ni?:a;:t x:.? lg;;ﬂ‘
Hauaawuuii 3 57 150 207
Koneuuni 3 30 150 205
Pacueruntii 206
B) cKopocTh B Touke (rpada 15) ua rapuposounoit taba. 64. [Ipu

n= 1,80 o6/c u=0,45 m/c;
r) npn odHoToueulioM cnocoGe naMepenus vy, = o, = 0,45 Mm/c

(rpada 16). Cpeanne CKOPOCTH HA BEPTHKAAH NPH HATHTOYEUHOM Me-

TOAE H3MEPEeHHA B OTKPLITOM pycie Buiuncasem no gopmyae (124).

4. Pacuersl no BbhlYHCJEHHIO JJ0MAAH BOJHOIO ceyelns pexkH (rpa-
¢a 7 Taba. 62) pHINONHEHH 10 aHAJOTHH ¢ ynpaxHenHem 27.

5. MNaomanm Mexay CKOpPOCTHBIMH BeprHKaasmu (rpada 8) noay-
4eHbl CYMMHPOBAHNEM COOTBETCTBYIOIIHX TJjoutafel, BHIUHCAEHHLIX B
rpade 7, MeXAy NPOMEPHBIMH BCPTHKAJAMH.

6. Pacxoisl BOAL MEXAY CKOPOCTHLIMH BeprHKaasiMu (rpada 6,
ta6a. 65) BuluHcaeHol 1o gopmyne (136), T. e. nepeMHOMKEHHEM 1aH-
nuix rpag 4 u 5.

Cpeasne CKOPOCTH H Pacxoiibl BOAL B KPaiHHX njolaiasx BOAHOTO
ceuenusi omnpeneasem no dopmyne AQ; = kvpAw; 71 AQn =/ VsnAwn+
(cm. dopmyay (138). Kospduunenr £y npuaar 0,7 (Geper noJorui,
rayGunsl v ypesa paBubl HYJII0 — crp. 218).

7. Pacxoai BOAL B peKe noJayuaeM CYMMHPOBAHHEM pacxojoB BOILEI
MEe/AY CKOpOCTHLMH BepTHKaiaMu (rpada 6).

Cpojnsic ganiuble pacyeTos:

pacxoa Boan Q = 103 m%/c;

JI01La/(b BOAHOTO cedeHnsl m = 204 n?%;
wupuua B =139 wm;

cpeansisi raybuua fep = 204 1139 = 1,47 wm;
nanbGoapwas ray6uHa fgaws = 2,20 M;
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TaGaununa 65

Buiuncaenne pacxona BOAbI JAeTaAbHMM ciiocobom

CpeaHss CKOpPOCTh, Mfc
Maomats P ACX01
Ne CKOPOCTHOI Paccranmie MeKAy pepTH- | Meay
BEpTHRAAN 0T NOCTONHHOTO! 1y peprHkaan, | MEELY BCPTR- KAAAMH DEpTHES-
HAYANA, M s KaAAMIL Ko S AAMi
H 1":'1 M AQ M¥e
1 2 3 4 5 (]
Ypes aes, Gepera 10,2 0,00
0,32 10,3 3,3
] 26,0 0,45
0,44 2,7 12,2
2 50,0 0,42
0,44 31,2 13,7
3 75,0 0,45
0,54 21,9 11,8
4 90,0 0,62
0,64 38,4 24,6
5 110,0 0,65
0,60 2.2 26,3
6 130,0 0,54 :
0,38 32,2 12,2
Ypes np. Gepera 149,0 0,00 '
HMroro 204,0 103, 1
: 10,1
CPEAHss cKOpoeTh v = —7r = 0,505 M/c;

Handoabinas CKOPOoCTh HAa BEPTHKANH Uwans — 0,80 M/c.

Ynpaxnenne 29. Tna yeaonmuil
yinpaxHeHHs 28 ¢ JONMOMHHTEILHO
H3MEDCHHBIMH CKODOCTAMH Ha Bep-
rukansx Ne 1, 2, 6 (cMm. smopbl
puc. 122) BBIYHCAHTL pacxon Bo-
hi§ 2| rpadHuecKuM crniocobom.
Pacuerw Bminoanensl na pue. 122
B cooTBeTcTBHH ¢ m. 09. [lo nmam-
HLIM KypHaJda rnpomepos (Tabu.
62) Buyepuen mpoduas  BOLHOrO
CeYeHHs, 11a KOTOPOM  10OKa3allbl
BCE TPOMGDHBIE M CKOPOCTHHIE
BEPTHKAAH (CM. MEepBLIE YeThIpe
crpokn mox mpodunem). ITo nawn-
HBIM JKypHajlla H3MepPeHHHd CKOpo-
creit (rabua. 63) BLIUepuenHLl 3I1I0-
PBH CKOpOCTEH Ha BCeX CKOpoCT-

TaGanna 66

OnpeacacHne 3AeMCHTAPHLIX PACX0i0B
(narowapnei smop)
H CPElIHX CKOPOCTEH HA BEPTHKAAAX

JacMen- Cpeanag
M pepTi- | Tapui Fayonna |oponners, ya
Kan pacxon | DEPTHRIMN | ponpypaan
g e hom w, MfC
| 0,48 1,05 0,46
2 0,54 1,30 0,42
3 0,59 1,32 0,45
4 1,02 1,62 0,63
53 1,43 2,20 (), 65
b Lo H 2,05 0,54

HBIX BEPTHKaJAX (c NpaBoil croponn yeprexka). Cnocob mocTpoenHs
IMOP H3JI0KeH B M. 56 (cM. pue. 112). Ilpu nocrpoennn smiop npu-
HATEI MacwrtaGe: gaa ray6us 1:50, mis ckopocreit B 1 cm— 0,2 m/e.

[lnomann smiop ckopocreil Ha BEPTHKANAX ONpELETeHB HaaHN-

g* -
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Merpom. Pe3dyabTaTel NMJAaHEMETPHPOBAHHI W 3HAYEHHS CPEAHHX CKO-
POCTEH Uy Ha BEpPTHKAAAX NMpHBeLeHbl B Tabu. 66.

[Ipn cpaBHeHHH CPeAHHX CKOPOCTEl, BbIMHCJACHHBIX rpad@HYecKH H
auaJgutTnyecks (raba. 63), BHAHM, 4TO OHH MOJHOCTLIO COBIIAAAaloT.
MakcumanabHad pasHuua (Ha BeptHkanaun Ne 4) cocrapaser 0,01 wm/c,

0,01 - 100
HJIH W = l,ﬁ%

IlonyuenHble 3HauYeHHA Up OTJOXKEHBI BBEpPX OT YPOBHA BOJAH HA
npothuae poanoro ceueHus. CoeiHHHB KOHIB OPAHHAT MJIABHOH KpH-
BOM (Jqunua [ na puc. 122), noayuum 31Qpy pacrpeiejenus CpeiHux
cKopocreil no wHpuHe peku. C 310f 3110psl CHATH 3HAYEHHSA CPEIHHX
CKOpOCTEH JJf BCeX NMPOMEpPHBIX BepTHKaJell (nATaf cTpoKa Noj Ipo-
dunem). YMHOKHB CKOPOCTH Up HA TAYOHHBL i IIPOMEpHBIX BepTHKA-
Jieil, BEIMHCASEM SJAEMEHTAPHbIE PACXOibl ¢. DTH BEJHYHHHE 3alHCAHBI
B LICCTYIO CTPOKY NpodHAs H MO HHM NMOCTPOEHA 3MIOpa 3JeMenTapHbIX
pacxonop (squnua 2 na puc. 122).

pesyibTdte NAaHMMETPHPOBAHHS IJIOIAAH SMIOPHL ¢ [OJYYeH
pacxon @ = 104 m¥/c.

[lnomans BoAHOTO (JKHBOrO) CEYEeHHA TaKMKe olpefeneHa MNJIaHH-
MeTpHpoBaHHeM u pasBHa 204 M2 PesyabraTtel nojicYeTOB NPHBEAEHH
B TabBJHIE ¢ JEBOH CTOpPOHB puc. 122,

e e UL [T

How i ' i
B g R R '
Juie | 103 . (52
wa’ 204 Q4 1 g
Hw 11e 4z [
-~ - £ ' 0¥
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Pue. 122. Buiuncaenne pacxopaa

Ha crp. 232 — BoiysCaenune pacxofsd; wa cip. 233 — smopw  ckopotreft (rogorpadm) Ha
pycas; 2 — smopa pacnpeetenna HIeMenTapunx
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TEMA 17, ONPEOEJNEHHE PACXOIL0B

BOJIbl BE3 HM3MEPEHHSI CKOPOCTEH

B 3aBHCHMOCTH OT MECTHBIX VCJAOBHI TPHMEHSIOT CJACHVIOUIHC Me-
TOAL!I OTIpEefCJeHHs PACXo/0B BOjbl Oe3 H3MepeHH:A CKOPOCTeH: THApaB-
JHYECKHI, cMenleHus B oOLeMHRIIL.

61. Mmapapanuecknit MeToa onpeneieHns

pacxoios Boab B cBOGOAHOM pycae

Pacxonsl BOAL B ¢BOGOAHOM OTKPLITOM pycie BLIYHCAAIOT no (op-
Mysie @ = wv, rae ckopocTh v paccuntsiBaior no dopmyae Ilesn (Ges
H3IMEPEeHHHT). DTOT METON NPHMEHHM JAS onpelle/iIeHHs MaKCHMaJbHBLIX
pacxolloB BOMNLI, €CJH 10 YPOBHAM, YCTAHABJIHBAEMEIM [10 CleAaM na-
BOJKA HA Oepery WaH ONpoCy CTAPOXKHJIOB, MOXKHO ONPCHESHThL OTMeT-

Bepmunans N?1- v Bepmuwans No2

5 0 [ < L M/t
a4 an 0,46
02t 0.2 0,44
263
% 078 043
¢ 104 | ————$0.40
g 7| —

' 130
Seomunasns NP3 Aw Bepmuwane N2%&

- 4 i Mc g u M/c
10 ¢ 052 [ 0,72
826 0,51 032 a.70
are 045
105 040 o 0,62
122 34
12 g
hu fé 0,48

A .
Bepmuxane NP5 Bepmuxans N98

0 U M/C 9 EL U M
a10 880 412 &%
044 on 04 051
131 065 123 056
176 0537 15 0,46

1,95 042
% e i
. R
hm

BOJKE Tpaduueckny cnocoGoM.

CHOPOCTHMY  BEPTUKANRX; J—3mMopa pacnpensinciif cpeainx cxopoctell mo  mupHne
pacX0HOn BOAL; J — AHHHE JHA.
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Ky VPOBHs BLICOKHX BOJ. llpn stom HuBeampyercsi BoJaHOe ceuenue M
YKJIOH BojOTOKA, Ha Goabmnx paccTosiHuaX VKIOHB (B OCOBEHHOCTH
IpH OOJAbIIKX TaZenusix YPOBHSI) YCTAHABJHBAIOT no Merkam YBB.
Ecan merkn ¥YBB coxpauminch Animb Ha KOPOTKOM yuacTke pycaa, To
VKJIOH HHBEJHPYIOT 1O JHY, TAK KaK TPH BHICOKHX YPOBHAX YKJOHHI
CBOOOJIHON TOBEPXHOCTH BOALI H JIHA Pycaa GJH3KH MexKay coboii.
Kosgpduimenr wepoxopatocrn noadupaor no tabanme M. &, Cpno6-

HOro, a 3aTeM pacCUHTBIBAIOT CKOpPOCTh moTOKa U= CYRI.

DTOT METON Halle BCEro NPUMEHAETCH B HCOOKHTHIX, MATOHACENCH-
HBIX H HE H3YYEeHHLIX B THAPOJOTHYECKOM OTHOWeEHHH pailoHax. Hano
OY€Hb TIMATCJADHO BHINOAHATL Bee paGorel. Coean nasofika onpeje-
JAIOT B HECKOJILKHX MECTaX M TaM JKe HHBCJIPYIOT HECKOJLKO npofu-
JACH, MO KaXJOMY H3 KOTOPHX PACCYNTHIBAIOT PACXOA BOJIBI. [Tpone-
PAIOT H IaHHBIE ONPOCA CTAPOIKH/IOB.

62. I'mppasanueckuii MeTox pacuera pacxopos
BOJIbI B 34PEryJHPOBAHHBIX pycaax

Ecan rupomerpuueckuii ¢TBop paciojomen B noaneprom Guede H
NEPEHOC €ro B Jpyroe MeCTO HexKeJaTeleH, PAcXoibl BOABI onpeje-
JAIOT FHAPaBJHYECKHM METOMIOM ¢ HCIHOJIB30BAHHCM JUIS ITON LeaH
BOJLOLPONYCKHBIX OTBEPCTHI T110-
THH,  CYIOXOAHBIX  ULTIO308B,
myroc6pocos, NPOMBIBHBIX YCT-
poiicTs H T. 1.

l. Pacxon soasl uepes GwicT-
POTOKH H nepenajbl Ha BOJO-
COpOCHBIX Kanajaax onpeaensior
no opmyse BOLOCJAHBA C HIHPO-
KHM 1noporoMm. Pacxon uepes ue-
NOATONJIEHHBIH BOROCAHB (pHC.
123 a)

Q=mb.V2g Hy". (142)

Haa nonromnennoro Bono-

Pic. 123. Bopocansu ¢ mupokum no-

poroM. C/iiBa € MHPOKHM MNOPOroM
i1 — nenoaTonacuumi; 6 — NnoaTomnennki, [P HC. 123 5]
Q=¢nbcht,V 2g (IT, —h,). (143)

i

Bonocaus sartomnen, ecan — — << 1, rae Ay — rayGuna nepeni-

n
BEEDJI],EI‘DEH ClI0s1 Ha MOpOre BOXOCAHBA. 3HAYUEHHSI M W ¢ JAaHBl B
Taba. 67,

Illnpuna B cxkatoMm ceuennyu b, = Eb, rae xoapduunenr ckarns &
onpeneasor mno gpopmyae

H
b4+ H*
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Tab6anuwa 67
Fuavcnna M W @ 449 BOAOC/AMEOE ¢ WWHPOKHM NOPOTOM

T mopori m ¥
C ocTpHM BXOAMbIM pebpoM . . . . . . . o. - . 0,32 0,85
C 3akpyrieHHbiM BXOAHBIM pedpoMm . . . . . . . 0,35 0,92
Co cpeaasHoli BEpXOBOH rpaHbio . . . . . SE 0,37 0,97

KoahduuuenT @ NPpUHHMAIOT B 3aBHCHMOCTH OT dopMEL nepeineH
rpaun Guika: 0,2 — Aas UPAMOYTOJIBHON I'PaHH; 0,11 — xaa noaymmup-
KyabHoii H 3aoctpennoit rpaun, 0,06 — nas KPHBOJHHEHNO 3a0CTPEH-
HOH,

9. Pacxon BoAB 4epes LIHTOBLIC OTBEPCTHA ONpEAEJAloT 1O dop-

MyJIe
Q=po} 2gH,, (145)
I

roe p - Kospduinenr pacxoja (Mo ruAapaBIHYECKHM CHPABOYHHKAM
B 3aBICHMOCTH OT pasMepoB OTBEPCTHA H CTCHelH CiKaTHid CTpYil);
® — Naonan, orpeperus; Hy— Hamop Haja UEHTPOM OTBEPCTHHA HPH
CBOBOIHOM HCTEUeHHH, WCIIPABJICHHLI HA CKOPOCTb INOJAXONd. B cay-
qae 3aTOILIEHHOTO OTBEPCTUSl HANOP PaBeH Pa3sHOCTH OTMETOK BCPX-
nero i HHAKHero Gnedos.

63. Hamepenue pacxona BOJbl
METOJA0M CMElleHHs

Mamepenne pacxofoB BOAb METOJOM CMelleHus 3aKJIIOHACTCd B
caeavioutem. Pazbupaior ABa CTBOpA: NYCKOBOI W HHMKE M0 Te4eHHo
HaMepHTELHLI. B nyckoBoM CTBOpe BBOJAT pacTBOp BCIUIECTBA HJIH
WHANKATOPA: B KaXKIAYI0 CEKYHLY B PeKy MocTynaer pacxoll pacrsopa
Qp a/c. JlomycTHM, KOHIENTpaWisi pacTBopa, T.e. KOJIHYECTBO BELle-
CTBA 11 MHANKaTOpa B ednnuue obobema — Cp. Beero B pexky nocty-
naer C,Qp uHauKatopa (CoaH, H30TONOB H T.n) sa 1 ¢ Pacxox
noroka papen Q. Jlo NycKa HSMEpPHTEJIbHOr0 BEHIECTBA KOHNEHTPAIH:
ero B peke Owpiyia C (pacxod HHJIIHKATOPA 6en CQ), a noche nycka
CQ --CpQp. B usmeputeabiioM CTBOpe Pacxojl . BOALI ovaer Q + Qp.
[Tocae Xopouiero nepeMemnBanis BHOBbL H3MEPSIeTCsl KOHUCHTPALHH
pactsopa B peke. IlyeTh cpefuss KOHUCHTPAUHUA BOAb B HIMCPHTEMIL-
HoM crBope oxasanach Cop. CaenosaTeqbHO, PacXOld HHIHKATOPd 31ECH
coctarasier Co(Q -+ Qp). EcrecTBenno, 4To

CoQp 4 CQ= Co(Q+ Q).

Oreona
.

T Ca
Q= ',_._-lu—_!r_ Qw (146)
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Ecan noToKk B eCTeCTBCHHOM COCTOSHHH HE COACPKHT HHAHKATOpa
HAH ero HuutoxHo Mmano, Torga C=0. Ecan pacxoa pacreopa co-'
CTABJSIET MAJyi0 BEJHYHHY TO CPABHEHHIO C PacXOJ0M NOTOKAa (MeHb-
me 2%), To u BeanunHoit Qp B npasoii wactH (popmyast (146) moxuO
npenebpeus u CpQp = CoQ. Orciona

——— {‘.F
Q=—"Q, (147)

T. €. /11 H3IMCDPCHHA ﬁﬂcﬂﬂﬂﬂ BOJLI B BOLOTOKE AOCTATOYMNO H3IMEPHTDL

KOHIeHTpauuio pacrsopa Cp u cpeanioi Kornenrpanuio ero Co 8 H3-
MCPHTCABHOM CTBOPCE,

]

St LUERAN L LLN R

=

.

T T e e
e o i T L

e i
e -

Puc, 124. Mameputcas pacxoza soaw MPB-52.

[Tpumensiior caeayiouine ciiocoObl CMEIIEHHsi: XHMHUEeCKHil, KoJo-
PHMETPHYECKHI, TENJIOBOH H palnoakTHBHEIN. [lpH xum~uueckom ciio-
cofe B NOTOK BBOMHTCS pPacTBOP COJH, NPH KOJOPHMETPHUYECKOM —
Kpacsliee BellecTso, NpPH TCILIOBOM — Bo/la ¢ BHICOKOH TeMiepaTypon,
HPH PaAHOAKTHBHOM — PajlHOAKTHBHBIC H30TOIHI,

B npakrtuke gas usmepeHnsi pacxo/loB BOAB JI0 5 MY/c yaule Bcero
NPpHMEHAeTC XHMHYECKHII cnocol, CYUIHOCTH KOTOPOrO COCTOHT B TOM,
UTO C NOBBIIIEHHEM KOHLUEHTPalHH pacrsopa yBeJHUHBAETCH 3JEKTPO-
NPOBOJHOCTL. JlAf H3MepeHHS KOHIEHTPAaUWH PacTBOPa H BOJALI CAY-
Kutr npuGop MPB-52 (puc. 124). O cocTONT H3 3JEKTPOHIMEPUTCb-
HOro MoOcTHKA, ABYX 20-autpossix Gakos W nuuetkd. Mepuole OGaku
CAYKAT Aas1 H3MepeHHda o0beMa BLIJIHBAEMOro B MOTOK pactsopa. OHH
cHaOxeHbl MEpHHIMH HriaMu JJud orcyera yposHa. Ha | M%/c pacxona
NMOTOKA B NYCKOBOM CTBOpPE JA0JKeH ObITh BHIAHT pacrBop, cofepiKa-

236




muit 1—2 kr coan ¢ konuenrpauneir 0,2—0,3 kr na 1 a1 soaw. Hz
oroOpaHHoil NMpobbl ONpPEAeadloT AEKTPONPOBOAHOCTE pacTBOpa, a
B M3MEPHTEJLHOM ¢TBOpe Ha Gepery ycraHasaHBalOT 3JMEKTPOH3IMEPH-
reabHBI MOCTHK. OTcueT NpoBoAAT uepes Kamane 15 c.

DroT cnocod NPHMEHHM Ha FOPHBIX peKax ¢ GOJbIIHMH CKOPOCTHMH
TCUEHHS] WJIH HAa NMOPOMKHCTLIX yYacTKax paBiiHHbiX pek. On nHesame-
HAM NpH MaaulX rayGunax, korga padora ¢ BepTYHIKOH BooOlIe HEBO3-
MOJKHA.

64. O6beMHBIH MeTO/I W3MepeHHA pacxona BOALE

O6BEMHBIM METOZO0M TOJL3YIOTCS JIJIA W3MEPeHnsl MabliX pacxoloB
BOAB (Kmioueit, poannkos) ne cewiwie 10 afe. laa naMepenus caymar
cocyabl emkocteio V =40Q (Besipa, 60UKH HIH CENHANBLHO NPHIOTOB-
JEHHBIE JIAS 3TOI Lead SULHKH W pesepByappi). MepHbid cocyil nepe-
XBaThIBaer Bech pacxon noroka. [lo o6wemy soian V, nmocrynatoulen
B COCYI, H NPOAOJIKHTCJILHOCTH HANOJNEHHS { onpelcasiercd pacxoj
B J/C.

Q=" (148)

Jna yCcTaHOBKH COCYAAa B MECTC H3MepeHHs pacxola BOMAbLl IOTOK
TOJIFKEN HMEeTh nepenaj WiH KpyToe najieHHe ¢ BOTOYNOPHBIM IPYHTOM.
Jla1st 3TOrO MOTOK NeperoparKHBaloT BCPTHKANLHON CTEHKOH, B KOTOPOH
VCTAHABAKBAIOT Keao0 uan Tpyby, OTKYAA BojAa NMOCTYNACT B MCPHbI
COCYA. ¥ POBCHL BOALI B COCYAC H3MCPHIOT KPIOYKOBOH pelKoll ¢ ToY-
HOCTBIO |- 1 MM.

Bonpoce dag camonposepsu

l. Kakie CVUIECTBYIOT METO/ALI H3MEPCHUs pacxopa Boabl Oes H3Mepenus CKopo-
cTell Teuenis, B KAKHX CAYMaAX OHH NPHMeHsoTes?

2. Kak BHUYACAHTH MAKCHMAJbHLIA pacxol myrem obhcnefosanns ¥BB?

3. Kak onpenenuts pacxof BONM Hepe3 BOAOCAHB ¢ LIMPOKHM nHOpOrom?

4, Kax H3MEpPHTh pacxol BOJAL cnocoGoM XHMHYECKOro cMelleHHA?

5. Kax nmameputs pacxof poibl OGBEMHBIM MCTOMOM?

JlabopaTopHo-NpakTHYECKHE 3AHATHA

¥npaxuenne 30. Beunmcautb pacxoja BOJBIL, IpOTEKalOllel dYepes
OJAHOCTRIO OTKPLITOE OTBEpPCTHE ACPEBAHHON OJHONPOJETHON MJIOTHHLI
b =6 M. g

IIauo: orMerku mopora sojocausa 10,0 M, ypoBeHb BEpXHEro
VBB = 14,0 m u numxnero 6vedpa YHB = 12,0 m, puc. 123a. Hanua
nopora 8 == 15 m, ypoBenp Haa noporom 13,3 M. CROpPOCTHIO NOAXO/A
BOLBI K OTBEPCTHIO TJIOTHHE MOXHO npeHeOpeys.

Pemenune. BoisicHUM cHauyajga THII BOLOCJAHBA H Xapakrep Hcre-
yeHHs BoAl uepes Hero. Hamop ma mopore BONOCAHBA CO CTOPOHLI
pepxnero Geeda H = 14,0—10,5 = 3,5 m.

237



; = ;55 = 43, Tak rak -%— =43 > (2 + 3), uMeeM BoAOCIH
¢ WHPOKHM TIOPOTOM, I
Jlnsi BoisicHeHHs XapakTepa HCTEYeHHA BbluHcasieM: 1) KpurHue-
CKy10 ray6HHy Ha nopore Bopocausa: fyp=13,3— 10,5 = 2,8 u 2) ray-
OuHy moaronyenust mopora Ay = 12,0 —10,5=1,0 M. Tak Kak fyp >
>hy (2,8>1,5), To HeTeuenne gepes BOJOCIAHB HE3aTONJIEHHOE. |
Pacxon Boaw Beiumciasem no dopmviae (142). Kospduuuenr pac-
xona, coraacuno taba. 67, m = 0,37, [lIupuHy OTBEpPCTHS B CHKATOM
cedeHnn onpeaeasem no cdopmyne be = &b, Kosdpduuuenr Gokoporo

i

- - Y8 114,87 yen 22/t 1572
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Prc. 125, IMonepeunuii npoduas oBpara.

CiKaTHA onpenenseMm no dopmyne (144), noncrasns B Hee a = 0,20,
H=35 M b=60 M, T.e. E=1—0,2 —G—%=ﬂ,93. Orciopa by —

=0,93:6=05,58 M~ 5,6 m,
Ilocne noacranopku B opmyay (142) aunauennit m n Hy Bulume-
JIieM pacxof

Q=0,37-5,62-9,81-3,5%2 =60 m/c.

Ynpaxuenne 31. lasn ycaomwuil npesiiyIlero ynpaxHeHns BEIYHC-
JIHTh Pacxojl BOJL, €CJH OTMEeTKa ypoBHA HuxHero Obeda YHD =
= 13,0 M (puec. 123 6).

Pemenune [aybuna noaronjeHHsmopora Bogoc/AHBa g = 13,0—
— 10,5 = 3,0 M 6oabwe KPATHYECKOI! TAYOHHDL, fiyy = 2,8 M, 3HAYHT, BO-
NOCAHB 3arongeHHui. Pacxox Boanl suiuncnseMm no dopmyne (143).
Bxonaunit 8 sty dopmyay kKosddHUHEHT CKOPOCTH, ONpeieaseMbli 110
tabn. 67, ¢ =0,97; wHpHHA BOAOCAHBA B CHATOM CeyeHHH by =5,06 M.
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Hoacrasans B dopmyay (143) 3HaueHHst PacueTHHX BCJHYHH, HAXO-
JIHM PACXOf BOJDI

Q=0,97-5,6-3,01/:2-9,81-(3,5 — 3,0) = 51,0 v*c.

Ynpaxuenne 32. Paccuntarh MakcuMaJbiulil pacxoj cyXojnoaa.

d auo: nonepeunsiit npoduas oppara (puc. 125), noayyennstii ny-
TEM HHBCJAHPOBAHHA NPH 110JeBOM O00CHeNOBAHHH, H OTMETKA YPOBHSA
BLlCOKHX Bof 114,97 M, ycraHoB/JeHHast NyTeM ONpoca CTAPOKHIOB.
Iponoaphulii yKa0H nna, 3anusenuposanneiili Ha 500 M prepx u 500 M
BHH3 OT cTBOpA, cocrasaser 0,0036. lno n Gepera pycia — ycTonunsb,
34POCaN MEJIKOoI Tpasoil.

Pemenne [Ilaomans xusoro ceuennss o = 37,8m2 Illupuna
ospara b = 37,9 — 7,5 = 30,4 m.

CxopocTh v Buuncasiem no gopmyae (28). Jlas wmupokoro u He-

8
rvookoro pycaa R =hep= g = L24m. Kospduuuent cxopocrn

C onpeneasiem 1o gopmyae IMasaosckoro.
[lpn 1 <<R<3,0, y= 1,3 Yn. Kosppuuuenr mepoxosatoctn n =
== 0,040 (cm. Taba. 10).
I

Orciona y= 1,370,040 =0,26; C = SeaaE 1,24926 =265 wm'a/c,

llo popmyae (28) v=26,571,24-0,0036 = 1,77 m/c.
Maxcumanbnslit pacxon Qmax = 1,77-37,8 = 66,9 m3/c.

TEMA 18. CBSI3b MEX1Y PACXOJAMH
H YPOBHSIMH BOJ1bl

65. KpuBbie 3aBHCHMOCTH MeXJy pacxopaMmu
H YPOBHAMH BOJIbI

Kpusasi pacxoaos. HaGmonenus na BojloMepHBIX NocTax 3a ypos-
HAMH BEAYTCH €XeJHeBHO, a IPH 3HAUHTEAbHBIX KOoeOaHHAX YPOBHA —
HEeCKOJBKO pas B cyTkH. MamepenHne ke pacxojia BOJBI OUeHb CIOKHO,
MOITOMY €ro BHITIOJHSAIOT Gojiee peiko, Yepes onpejeneHHble HHTepBa-
Jbl KoaeGaunil yposHedl (Ha noabeMme H cnaje). Pacxoabl H ypoBHH
TecHo CBA3daHbl. OOGLIYHO NMPH YBeJHUEHHH pacXojla YpoBeHL [1OBbIILA-
eTcd, H HaobOpOT, NpH YMEHbIIEHHH PACXOAa YPOBEHb MOHHIKAETCH.
[TostoMy ma OCHOBaHMH BHITOJHCHHBLIX H3MEpPEHHH MOMKHO HOCTPOHT
KPHBYIO 2aBHCHMOCTH MEMKIY pacXo/JlaMH H YPOBHSIMH, KOTOpas COKpa-
ICHHO HA3LIBACTCS KPHBOH pacxofloB. AHaJHTHYECKH KpHBas Bblpa-
Kaercd ypapnenuem Q = [(H).

flocTpoenne xpusoii Q = (/{) nas orkpwitoro pycaa. HMamepen-
HLle pacxo/ibl BOJAH H THApPaBJHUYECKHE 3JCMENThl BOAOTOKA (nJjomiain
MUBLIX CeYeHHH, CpeJlHHe CKOPOCTH, YKJOHBI) 3aHOCAT B BEIOMOCTbL
«HM3vepennwe pacxoas Boam» (cM. ynpamuenue 33). ITepen tem kaxk
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NPHCTYIHTL K MOCTPOEHHIO KPHBOM pacXolos, HeoOXOLHMO MpoaHaln
SHPOBAaTh HCXoJHble MaTepHaabl. OnopubIMH SIBAAIOTCH PACXOABI, H3ME-
peHHble BEPTYIUKOH TMATHTOYCYHBLIM crnocoGoM. MeHee gocroBepH
pPacxo/bl, H3MEpeHHble cOKpallleHHLIM cnocoboM H monaaskamu. [lp
anannse pacxo/loB HeOOXOJHMO YCTAHOBHTb, 3apACT4eT JH pPYCIO
€CTh JIH TCHCHHE BOAB B IIPOTOKAX MOAMBI, Kakue acdopmaunn (pas-
MBIBBI . HAHOCHI) B paGoueM cTBOpE, KaKas OblJia 110roJla npH H3Mepe-
HHH KaX{Jloro pacxoaa (cuaa BeTpa H ero Haupasaeuune). Bee sto
MOKET OTPA3HTHCH HA BeJHUHHE H3MEPEHHOrO pacxoia BOJHI.
KpuByio pacxonos crpodt caeayiounM obGpasom. Ha smere Mumnnn-
meTpoBoit Oymarn Qopmara 203 X 288; 288 > 407 uau 407 < 576 no
OCH OPJINHAT OTKJa/bIBAIOT BHIMHCIENHBIE OTMETKH pabounx yposHen

Heml |
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Prc. 126, Kpussie pacxonos, naouiafeii xHBOIO cedenms
H CKOpocTell B 3aBHCHMOCTH OT YpoBHCIl.

O — pacxoiu, HIMEPENNnLI® B OTEPLITOM pytac: A— pacxodu, H3-
MCPCHHME 100 ACATHM NOKPOBOM,

34 BpeMs H3MepPEHHS KaxJ/loro pacxoia. YpoBHH NMPHHHMAIT 0GBIYHO
Ham Hysaem rpagduka. [lo ocn abenmee oTKAagBBAIOT HIMEPEHHEIE NPH
COOTBETCTBYIOIUHX YPOBHAX pacxofipl BOAK. MacmTtabsl ypoBHeil H
PACXO/IOB BHIGHPAIOT TaK, 4TOOH YIOJ HAKIOHA KPHBOH K OCSIM KOOp-
AUHAT He Obl1 CAHIMIKOM ocTphiM (oKoso 40 —45°). B Touke mepece-
UEHHHA KOOPAMHAT BHIYEPUHBAIOT KPYIKOK, BO3/€ KOTOPOro BHINNCLIBA-
I0T HOMep pacxofia. OObLIYHO TOYKH pacxojioB o0pasyioT HelHpoKYio
nosocy (puc. 126). Illupuna nmojock onpefe/isier paccesinne WM paa-
Gpoc ToYek M3-3a AONYUIEHHBIX omHGOK HaMepeHns (2 — 5% seanuninl
pacxona) miH H3-3a KoJeGaHui THAPABJIHYCCKHX 3JeMEHTOB BOIOTO-
Ka (YKJOHOB, MEpoXoBaTOCTH pycaa u T.7.). Bece nanecenubie Touki
pasOMBalOT Mo OTJEJAbHBIM HHTepBaidaM Ha rpynmel. B kasmuoit rpynne
TOYEK MO cpeaHeapH(MeTHYCCKOMY H3 YPOBHEeH H pacxofoB olipeie-

JASIOT HeHTp TAXKecTH. LIeHTpHl TSMECTH BCeX TpyINn COeaHHAIT MI1aB-
HON KpHBOIL.
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Ha sTor e ancr GyMard HaHOCAT H KpPHBBIE IJOLIAAEH MHBBIX Ce-
veHnit @ = [, (H) u cpenuunx cropocren v = fy (H). Kpupbie Buiuepui-
BAIOT € CKOTOPLIM CMeweHnHeM HYJAs 1o ocu abnuce. Tak kak Q ==
= WU, TO IR IPOBEPKH BLIYCPUEHHBIX KPHBRIX HAMLO CHATH C HEpPTeKa
COOTBETCTBYIOLIHE 3HaYeHud Q, @ u v H conoctaBuTh Q ¢ mpouspese-
HiteM 0. OIHAKO VKAOHKE Ha NnolbeMe naeoika oOuyuo OuBa0T 60/b-
e, uem Ha cnaje. [Tostomy CKOpOCTH TeueHHA ¥ pPACXONbI BOABI TIpH
OAHHX H TexX e ypoeHfAx Oojbiie Ha noaLeMe. Kamuas u3 KpHBBIX
Q=fhH(H) n v=F () (cm. puc. 132) umeer 1Be caMOCTOATEILHLIE
BETBIl HA NMOJbeMe H crnaje.

OObIYHO BHINYKJAOCTL KpHBOH ® =, (/{) wanpasaena BBepx, a
v = [2 ([f) —BHH3. Ha oTMeTKe ypoBHA, NpH KOTOPOH BOAA BLIXOAHT
HAa MOHMY, NJONILAJAH BO3pacTaloT, a
CPEANHE CKOPOCTH yMeHblnawores. ~ 23/4 e
IlosToMy B 3TOi TOUKE KpHBAA @ = 1
= [y (H) cranosutrca Gonee moao-
rof, a Kpusaa v = [y (H) Kpyue
MOAHHMaETCs1 KBEpXY.

Buiuucaenne 3HMHHX pacxoioB
soabl. Ilpn oaunakosom yposHe
pacxoa BOABI MOJA JAeAAHBIM [OKpO-
BOM MeHblle, YeM B OTKPHITOM pyc-
Jge. Pacxonsl yMeHbINAWOTCH BCaed-
CTBHE YBEJHYEHHA IIEPOXOBATOCTH, ppe 27, Fpaduk xoaeGaunn koshhu-
COKpAUIENHA TIONAAN HHBOrO Ce- s
YeHus, 3aHATOrO YacTHYNO JbJOM. LpedtTa k= 5.
JHMHHE pacxoibt onpeaeasdaor obny-

HO 110 KPHBOMH Jas oTKpeTOro pycaa Q =f(H). B nonyuennwe 3snaye-
HHSI BBONAT Tonpapodkbie Ko3dgHuiHenTs &, KOTOpLle NpeiacraBafioT

a

OTHOILUEHHE 3HMHETr0 pacxojld K JIETHEMY k== 3 A ,D,J'IH 3T0ro HeobGxo-
A

AUMO TIOCTPOHTh XPOHOJOrHYEcKHil rpadHuk H3IMeHeHHA B 3a 3UMHHM
nepuoda. C 310l UEJAbI0 yHallaloT H3MEPeHHs 3HMHHX PACXOAOB H JJIA
KAKA0TO H3 HHX BLIMHCAHIOT 3HaveuHe R, JHavyeHue k HIMENseTcs or
€IHHHIL MDH OTKPHITOM pycje N0 HYJ/A, KOrfja peka npoMep3aer Ao
ana. lloayuennnie 3nauvenns 2 pasocar xHa rpadux (puc. 127), rae
OCb a0CIHCC COOTBETCTBYET BPEMEeHH ¢ Hayaaa MNosBjJeHHs 3a0eperos
J0 TOJHOMO OYHIIEHHA PEeKH OTOJblla, 4 0Ch OPAHHAT — SHAUECHHAM K.
Beluncaenne pacxonoe aas sapactaiowmero pycaa. Metoiuka Bpbi-
YHCJACHHA OYEHbL CXOJiHA C H3J0KeHHOH ANH 3HMHero nepHoja. 3apa-
CTdHHE HAYHHAETCs INocje craja BeCeHHero TNoJIOBOJbS, YCHIHBaeTCH
BO BpeMsl BereramHH, a C NOHH)KEeHHeM TeMnepaTtyp H HOosiBJeHHeM Jibja
npexpamaercss. PacTHTe/bHOCTL yMeHbIIaeT Mmouiajib JKHBOIO ceue-
HIISl H YBEJHYHBAET IEePOXOBATOCTL pPYC/a, BCJEACTBHE 4ero yMeHb-
HIAI0TCH pacXo/bl MO CPaBHENHIO C H3MEpPeHHLIMH B YHCTOM pycie.
Aas onpejeseHHs pacXofOB BOALL B 34pACTAIOUIEM pycie Bbiuep-
UHBAIOT XPOHOJOTHYECKHH TpadHK HIMEHEHHA NepexoiAHbX Kosddu-

(sa

p
LHEHTOB R = ~0.» T/l HHJICKCAMH «3ap» H «CB» ofo3nayeno zapoc-
CH
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wee n csoboguoe pycno. XporoJsoriuecknit rpaguk nonoGen rpaduxy,
nokasaHnoMmy Ha puc. 127 ans auMmuero nepuoaa.

[MocTpoenne KpHBOI pacxoaos npH NEpeMEHHLIX YKAOHAX. VKON
B pPeKe MOryr CHJALHO MeHSTLCHA BO BpeMs Jenroxofa. 3atopbl Jabjia
BBI3LIBAIOT NOABLEM YPOBHSA, CONPOBOMKAAIUIHICA VMCHLILEHHEM YKJO-
HoB. llpu npopuise 3atopos ykaoust Bospacraior. B ycrbe npm nosbi-
IWCHHH YPOBHSA BOILI B IJIaBHOH peKe BO3MOMKEH NOANOP Ha NPHTOKE
H YMeHbUIeHHEe YKJOHOB. [lepemennbie noAnopsl BO3HHKAIOT OT IHAPO-
TEXHHYECKHX COOPYIKEHHH, PACiONOKEeHNMX HUAKE N0 peke.

Ha puc. 128 nokasawa kpusas pacxonos B ycrbe p. Bosuuioro
Hprusa y c. Manas BuikoBKa B ycioBHAX 1epeMeHHOro MHoanopa ot
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Puc. 128. Kpunas pacxoflop B yCAOBHAX nepeMeHHOro noj-
nopa na p. boaswoit Uprus y c. Maasas Bukoska,

Boarn. Ha yuacrke OBC npoXxoanno HOpPMaJabHOe MOJOBOALE B VC/I0-
BHSAX cBoGoAHOro pycaa. Ot toukn C naunnajochk NoBHIIERHE YPOBHSA
Boarn, a Bmecte ¢ TeM M moaneM yposud Ha Boaswom HMpruze npu
OAAHOBPEMEHHOM yMEHbIUEGHHH pacXofoB BOAM. B Touke D yposuu
Boarn i Boapmoro Mpruza Oulin oANNAKOBWMH. YKJIOH paBed Hy.I0.
[Ipn nmanebreiimem nosslwennn yposns p. Boarn sosa norekaa or
Boaru x boasmomy Hpruay. Ilostomy pacxon ma yuacrke DE — or-
puiareabnbii. Ilo mepe ocsobGomacuns Boabworo Mprusa or noanopa
Bo/rn npoHcxonnno yseanueHne YKJIOHOB H BO3pacTaHHe pACXOI0B.
Ot roukn K cnax yposueit Bonbmoro Mprusa Gbia HOpMaJbHEIM.
Jna HCK/AIOUEHHA BAHAHHS VKJIOHOB, mo mnpenjoxkendio H. A,
PiauuusiHa, CTPOAT KPHBYIO

Q 3
s = J(H), (149) |
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nie h — manexHue, HJAH gaazmcn , YpoeHeit Bcrsopax Boasumoro Mpra-

3a u Boarn. Kpusaa —— _-f (H) nokasaua Ha puc. 128,
B dopmyae (149) 'Fh MoxHO 3amennts Y/, Torja ona npumer B
O -
?-“,:—J(H}*

Kpuebie pacxonos npu Heycrtoiiumsom pyciae. Ha puc. 129 a 8 no-
nepeunosM npoduie pekH JuHHeR | Moxkasamo JHO pasMBITOro pycaa,
a auHuen 2— aHo HaMblToro pycaa. B pycae usMmepen pacxom Q npu
ypoeHe AB. B cayuae pasmbiBa pycaa 3ToT pacxof Gyier npn Goace
HH3KOM ypoBHe CJI, a  cayuae namuisa — npu yposue EF. Taxkum
o6pa3oM, ecJH PYycia0 HeycTOHuYHBOE, TO Heab3d no AanHbiM H u Q
MOCTPOUTL KpHBYIO pacxonos. B stom cayuae HeOOXOAHMO BHECTH
nonpaskd X HaOJIOJeHHOMY VPOBHIO Ha BLICOTY pasMbiBa HJH Ha-
MmeiBa. Meton mocrpoenns kpuBoi Q = f(f) ¢ yderom sTHX monpa-
BOK HOCHT HasBaHHe MeToja NMpPHBEJAeHHHA K OCHOBHOMY cCe-
4 el H 0.

Hns nocrpoedusi Tpedyloics vacThe NpoOMepsl CTBOpPa B TpoMe-
AYTRAX MEHKIY HIMCPEHHAMH DAacXO/J0B BOJLBIL. Ha mcex HIMEPCHHBIX

[’ J

Puc. 129, Tpuseaenne
IPOMEPOB K OCHOBHOMY
CEYMEHHD,

A — noncpeysufit npodnas
neycroflunpsoro pyena: > —
Ol peRcICHie DOUPABOK K
HaGAOACHINM  YPORHAM;
] — nHO paiMHETOrG pyca;
I — AHO NAMWTOM pycaa;
J — ocnoBHAR KpHunan

e £, H)

Ha raa3z suGupatwr cpenunit npoduas EAKF, xoropuit NpHHAMAIOT
3a ocHopnoi. Jas vero cTposit OCHOBHYIO KpuByio o = [, (H) (auana
J Ha puc. 129 6). Ha 3Tor e uepresk HAHOCHT TOUKH Ha OCHOBAHH
[IPOMEpOB, BLINOJINEHHBEIX OJHOBPEMEHND ¢ HaMepeHnueM pacXoloB, a
Takyke H CcreuHaJbHLIX NpoMepoB Mexay pacxoaamiu. Tak xak pve-
JO MCHSIETCHA, TOUKH H3MepeHHil OYAYT OTKIOHATLCA OT OCHOBHOH KpH-
pot 4. Hanpumep, Touka a nersa nmKe OCHOBHOH KpHBOH. ¥ poBelb
MOHH3K/ICH, NMO-BHAHMOMY, BCJEICTBHE pasMblBa pycJaa. Hna'rnmy A
pUBEAEeHHA 3TOH TOYKH K HOPMAaJblOi OCHOBHON KPHBOH HYMKHO R
HabJaloiennblii YpoBeHb BHECTH  NOJOKHTEIbHYIO nonpasky -+AH.
Touno Tak xe AN TOYKH O HYKHO BHECTH OTPHUATENALHYIO NONpaB-
Ky K yposHio— AH. Ompenenus 3HaKH B 3HaYeHHS NONPaBOK JJS
BCEX H3MEpPeHHbIX TOYEK, CTPOAT XpOHOJOrHuccKHit rpaduk nonpa-
ok (puc. 130).

KpHuBylo pacxofoB cTpOsiT N0 H3MEPEHHBIM pAacXogaM W HCnpas-
dcnnbiM ypoBHam My, (puc. 130 6). 3nas nonmpaBKH MO XPOHOJOTH-
uecKoMy rpaguky H HabmoAennblil GakTHyecKHil YpoBeHb, onpenens-
10T fy u cooTBeTcTBYIOLLHI eMy pacxof no kpueoll Q = [ (Hy).
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Puc. 130. BheceHue nonpaBoK K YPOBHAM BOAW B caydae
HEYCTORMHBOIO pycaa.

a — xpovoacruicckuil rpadux nonpasok; & — KpuBas pACXOH0S,

66. IKCTPANOAAUMNS KPHBBIX

Muorpa Ha KpHBOH pacxofloB HEAOCTATOYHO H3IMEPEHHBIX BeJIHHIH,
Yame BCEro OTCYTCTBYIOT [laHHBIE pPAacXO0B B BEpXHEH ee 4wacTH
(puc. 131). Tlpono/KenHe KPHBOH IO HAUBBICUIHX YPOBHEH, HIH 3 K-
CTPAanoaslinio, BLNOAHAIT CAeAylouuMi cnocobamu: 1) no Ka«
caTeJbHON K OCHOBHOMY HanpaBJeHHIO KDHBOH, 2) No KPHBHM ® =
=f,(H) u v={fs(H), 3) no dopmyne lllesn,

Hem
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Puc. 131. 3kcrpanoaauna kpunoit Q = J(H).

[Teppnit cnocof npHMEHSAIOT, eCJH He OCBEeUleHHBIH (PaKTHUECKHMH
H3MepenusAMI yuacToKk KpHBo# He npepbimaer 109 Bced ammiauty-
B ypoBHeit BoAbl. B 3TOM ciyuae KPHBYIO HPOXOJIKANIOT HA 11as, 1O
KacaTeJAbHOl K ¢ OCHOBHOMY HAMPAaBJICHHIO B BEPXHEH 4acTH. 3

Bo Bropom ciaydae KpuBY0 @ = [;(H) CTpoAT N0 JlaHHLIM NPOMEPOB
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H HHBEJHPOBKH CTBOPA 10 HauBuicwero yposus (cm. puc. 131). Kpu-
BYIO ®e Uy = [y(H) nponoamaior ua raas. [lepemuoman @ ua v, no-
JAY4aI0T pacxolibl BOJAbI 118 BEPXHEro yq4acTKa KpHBOI.

Tpetnit cnoco6 — no gopmyne lllesn — npumMeHnm aas pex ¢ ray-
onnoft, npesbiwatomei 3,5—4,0 M. Ilpy pasubiXx ypoBHAX YKJIOHLI
ONpeAeasioT Mo YKAOHHBIM noctam. Beawunusl @ u R onpemeasior,
Kak H BO BTOPOM cayuae, MO JaHHBIM NPOMEPOB JI0 HAHBLICIIErO YPOB-
Hi. Kospduunentnt C naxoAnT maf BCceX H3MEPeHHLIX PACXONOB MO

dopmyne

e 1)
C"_m]f‘ﬁf'

Aas yuacTka, rae HaMepeHbl pacXofbl BOAB, CTPOHM KpHByio C=
=[ (H), xoTopylo SKCTPanoAHPYIOT HA A3 0 HAHBBICIIErO YPOBHSI.

67. Moacuer cToka

[Noabaysich KPHBBIMH PacxofloB, MOXKHO TONCYHTATH CTOK BOAB 3a
CYTKH, Mecsll, TOI HJAW Apyrie otpesku Bpemenu. [las storo no se-
IOMOCTH CpeAHHX CYTOUHHIX ypoBned u Kpusofi Q = [ (H) onpeneans-
10T CpellHHe CYTOuUHBle pacxofibl BOMAL, HA OCHOBAHHH 3TOTO0 COCTABJIfA-
IOT BEIOMOCThL CpPelHHX CYTOYHBIX pacxonoe mno dopme Ttaba. 68
(cm. ynpaxknenue 33). Honyctum, uTo cpefuufi CYTOMHBII pacxon B
auBape paped 3,2 m%/c. O6bveM croka 3a AuBaps W=3,2-31.86 400 =
= 8,57 man. M3, Touno tak e Moxer OBITh NMOACYHTAH CTOK JLpYrix
MEecsileB M 3a Bech ToJ.

Bonpocw daa canonposepru

I. Has wero caymurt kpusag Q = [ (H)?

2. B uem sakmouaeTcd ananan3 AaHHLIX, MOMELICHHLX B BEJOMOCTH H3IMEPEHHLY
pacxoion BOMM?

3. Kakne kpuBuie N0ONOJHHTEALHO BRIYEPYHBAIOT COBMECTHO ¢ Kpunoit Q = [ (H)
HOAJIA HEro MX HCNOALIVIOT?

4. Kak mocrpouts kpusyio Q = (H) npn maamuun nepemennioro noanopa
8 FHAPOMCTPHYECKOM CTBOpe?

5. Kak sbiuHcanTh cTOK BOAK B OTKPMWTOM, CBOGOAHOM OT noanopa pycae?

6. Kak BHMICANTL CTOK OPH HaAUMHH JEAAHOrO MOKPOBA ILIH Npi 3apacTanin
pycaa?

JlaGopaTtopHo-npakTHYeCcKHe 3aHATHS

Ynpaxuenne 33. 1. [locTpoHTb KPHBYIO 3aBHCHMOCTH MKy pac-
xonamu u ypoBusamu Q= f(H) p. lcea y c. 3anceavs 3a 1955 r.
ans cBoboaHoro oro Jabfa nepuofa. 2. CocTaBHTb pacyeTHYIO Tal-
Juny koopiausar Kpusoit Q = [ (H); 3. Onpeageants cpennne cyrou-
HBIE PAacXOAbl BOAL H BBIYHCAHTE CyMMapublfi ctok 3a mait 1955 r.

HAano; 1. BeroMocts H3MepeHHHX pacXofos Boabl (Taba. 68).
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- TaGanna
Hamepennwe pacxoas soast p. Meea y c. 3anceaws 3a 1955 r.

¥ ponent :
oA 1L Maa- | UpeRiau Cped-
N Tiars ag | myaes rpa- | Pacxoa| maan '::-Lﬁ;’: Lilupn- | 1ud
pacxoaa| ussepenns | creopa | P13 no | soxu feoamoro na pexujraytnua
ocnopHoMy | © MYc |cegeHing Q M B0,
BOAOCTY o Ml | P=—Me Bop M
H, cm L
1 2 3 4 3 6 7 A q
I /11 2 404 130 238 0,55 72,3 3,29 | X3 7/35
2 1/ 1 78 126 201 0,63 63,2 | 3,18 | K3 941
3 23/111 1 431 118 170 0,69 59,7 | 2,85 | K3 10/46
4 211V | A2 173 221 0,78 65,2 | 3,39 | K3 9/46
5 10/1V 2 506 1258|320 0,81 R7,3 | 3 86 | K3 8/40
6 14/1V 2 552 [284 370 0,77 94,4 | 3,92 | K3 8/38
7 20/1V 1 414 128 228 0,56 65,0 | 3,51 | A3 10/4G:
8 241V 1 315 92,1 1165 0,76 58 8| 28] | K3 943
o | ov | 1 | 262 |e00]137 | o044 |555 | 247 | K3 94
10 15/V ] 232 40,3 | 123 0,33 54 01228 | K3 8/36
11 1/VI 1 164 26,21 83.8 0,31 ol 411,63 | K3 7/31
12 | 19/VI 1 139 |23.9| 70,1 034 |30.4]1,30| K3 7/25
13 1/VII I 130 23.5 | 64,7 0,36 498 11,30 | K3 7/25
14 15/VI] ] 108 16,5 | 54,5 0,30 /811,121 K37
15 VI I 85 11,6 | 43,4 0,27 AT 410,92 )| K3 T7/19
16 15/VII ] 84 10,5 | 43,4 0,24 46,5 1 0,93 | K3 T7/1§
17 4/1X 1 79 10,5 39,9 0,26 13,8 | 0,87 | dK3 7/19
18 15/IX I 7l 5,64 36,8 0,23 44,7 | 0,82 | K3 7/18
19 1/X ] 73 8,71 37,8 0,23 44,8 | 0,84 | K3 7/18
20 14/ % ] 66 7,511 34,5 0,22 43,8 1 0,79 | K3 7]17%
21 21X1 | 82 12,1 | 41,0 0,30 46,0 | 0,89 | K3 7/18
2., 15/ X1 I 76 10,0 | 38,8 0,26 45,31 0,86 | K3 6/19

* Yucanrean apobu, crosmnf nocte obo3ladyeHAA BePTYUIKH, YKajnnaer Koau
YeCTRO CKOPOCTHBIX BepTHKaded, a 3nameHared, — obulec KONMMECTRO TOYCK B Ce-
genin, B KOTOPHX HIMEPAAACH CKOPOCTh TEHeHIIN.

2. BepomocTh CpeiHHX CYTOUHLIX ypoBueit n pacxoaos (ra6.a. 70).

Pewenne 1. B coorBerctBun ¢ n. 65 (nocrpoenne Kpusoi
Q = [(H)) npousBonuM anaan3 JaHHLIX HIMEPEeNnHi, NPHBECACHHLIX B
BEAOMOCTH pacxofos Bojul. Ilpn BHICOKHX YPOBHAX pacxojinl H3Mepe-
Hbl NATHTOYEYHBIM crniocoGom: pycao ycrofiunpoe, He 3apacraer. Am-
nanTvaa koaebanuit ypoBHeit BOAL na ruapoctTsope {(CM. ynpamHes
e 26, ta6ba. 51) cocranasier 554—66=488 cMm. Mamepennpmmn e
pacxojamin (raba. 68) ocsemena ammautyia yposnei 552 —66=
=486 cM, T. €. noutn noanoctblio. PopyasbHO ITa KpHBAA BHOJHE
Hanexua. Oanako npun Gojee MPHCTANILHOM H3Y4CHHHI MaTepHANOB
MOM(IIO 3AMETHTbL, 4YTO B OTHEILHBIE (asbl pexnMa pekn Kpupas oc-
Bellleda HedocTaToMHO pasnoMepio. [ak, na noanemMe TNOJOBOMAbSH
¢ 23 mapra a0 10 anpensa nsuMepeHo BCEro TPH pacxofa npH HHTEpBa-
nax vponuef: 412 — 331 =81 cm n 506 — 412 =94 cm. Ha cnajie e
ot 14 no 20 aupensn u3MepeHn JiBa pacxola NPH NOUHNMEHHH VPOBHAS
nofibi Ha 552-- 414 = 138 cm. Tlostomy 3TOT OTpe3ok kpuBoil Q=1
— [ (H) neab3n cuntath HajemHuM. Jlyyine ocBeulen H3MepeHHAMH
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TaGanna 69
Koopaunate! kpusoin Q = f(H)

¥ posein
o 0 2 a 6 8
anjes !
16 20,0 20,0 26,0 26.5 27 .0
17 27,5 98,0 28.5 29,0 29’5
18 30,0 30.5 31.0 al.5 3270
19 32.5 0,0 30,0 34,0 34,5
20 35 0) 35,5 36,0 36,5 37.0
21 37,5 7 38,0 38,2 38 .5
22 38,7 39,5 40,2 41,0 41,7
23 42,5 432 44,0 44,7 45.5
24 46.2 47.5 48,7 50,0 51,2
29 52,5 53,2 4,0 o4, 7 99,5
26 0b,2 57,0 57,7 28,5 29,2
97 600 61.0 62.0 63,0 64.0
28 65,0 66,5 68,0 69,5 71.0
29 72.5 73,7 79,0 76,2 i
30 78,7

HIZKHHE YYacTOK KPHBOM cnajla ypoBHeit n Bes Jetnsis mexens. [locae
TAKOH OrOBOPKH NepeiiieM K NnocTPOeHHIO KpPHBOL. -

Ha ancr muaanmerpopoit 6ymarn dopmarom 203 X 288 mm (puc.

132) no seprukann nanocuM yposuun H naj uyaem rpaHkKa BojloMep-
HOTro nocTa (CM), No TOPH30HTAJH — COOTBETCTBYIOULHE HM PACXOAbI
Boabl @ (m%/c). UroOwl xopiaa, COCAMHAIOMAS KOHILBI KpHBoit Q =
= (H), pacnonaranace npuMepno noa yraom 45° x FrOPH30OHTAALHOI
OcH, puHHMaeMm: macmrab yposuen 1:50, pacxonos B 1 nenennwn —
25 m*/c. Boasie Kamn0f TOUKH yKa3biBaeM HOMED H3MEpPeHHOro pacxola.

Toukn 3, 4, 5, 6 na noaveme geram npasee Touexk cnama (6, 7,
I, 2). HaMeuaiorcs cxeMaTHUECKH JIBe CAMOCTOATe/bIbe BETHH KpH-
Boit Q=7 (H): Ha nombeMe H Ha cnajge BECCHHETrO NMOJIOBOABHA, Kax
STO [0OKasaHo NYHKTHpOM Ha uepresxxe. [lnaswas kpupas (cnaowmuasn
JUHHA) TIPOBC/EHA UEPe3 UEHTPBl THHKECTH OTAeAbHBIX FPVIN TOUEK.

[To nanuvim rpad 4, 6 u 7 Taba. 68 shuepuuBAEM KPHBHIC M1J/10-
liajtel poaHoro cevennst w = fy (H) u cpeannx ckopocredt v=Ff, (H).
MaciitTaObbl 118 MOCTPOCHHA NPHHHMAEM C PACYETOM, YTOGHI XOpAH,
COCAHNAIOUIHE KOHILBI 3THX KPHBBIX, COCTABAAJAH C TOPHIOHTAJLHOIN
OCbl0o Ykl He Goaee 60°.

Ilposepky kpusoit Q=f (H) npoBoaum uepes Kaskupie 50 cm Y POB-~
Ha. Kpupas Q =/[ (/) cunraercss nocTpoenuofl 1npaguibHO, ecii pac-
XOMICHHS MeXKAY pacxofaMu, CHATBIMK ¢ KpuBoi Q = [ (H) u pulunc-
JeHnbiMH o popmyae Q = wv, ne npesuimaiot 1 %. Pekomenayem yua-
LIHMCS TIPOBECTH 3TY 1POBEpPKY CaMOCTOATEILHO.

Huxnaa wacrs kpusoft Q=/f (H) swiuepuena n Goaee KPYMHOM
mMacwitabe (BeprHkanbuuii 1:10, ropusontasbiuii 8 1 nedeHHH —
2 mc).

2. ns obneryenns nanbHelimero nonab3osanns xpusofi Q =[ (H)
K Hell cocrasanior tabauuy koopaunar H u Q yepes 2 ¢M BHICOTHI
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Tabanuya 70
Cpeznne CyTouHBE YPOBHH K Pacxoisl BOALl 3a mait 1955 r.

Hucao H cu t‘_‘dl'll’ CYT | Yycao | Jf om utll- CYT | Ypeao T cm II:a‘-'fi"'- YT
MY m/e MY
I 276 63,0 11 240 46,2 21 195 33,8
2 264 o1, T 12 238 45,5 22 192 4.0
3 258 55,5 13 | 236 | 44,7 23 190 32,5
4 958 55,5 14 | 235 | 44,4 24 190) 32.5
5 957 55,1 15| 232 | 4539 | o5 189 323
6 252 03,2 16 230 42 5 26 185 31,3
7 246 o), 0 17 225 40,6 27 181 30,3
8 241 46,8 I8 222 39.5 28 176 29.0
9 238 45.5 19 215 38,1 29 174 28.5
10 238 45,5 20 204 a0, ) 30 172 28.0
31 168 27.0
1286.7

yposus, Ilas sroii meqan cuumalor suavenus Q ¢ xpusoit Q=| (H),
Hanpumep npun yposHAX 160 m 170 cm mam nyaem rpaduxa. Yposmio
160 cm coorBetctByeT pacxom Bomm 25 m%/c, a ypoeHio 170 oM —
27,0 m°fc. Pasnoctu ypomneir 170—160=10 cm cooTBercTByeT pas-

HOCTb pacxomos 27,5 —25,0==2,5 m%c. Ha 1 cm BuicOTH ypoBHS MpH-
Xonurtes AQ= -giﬁi= 0,25 m/c. IlpuGasaas Ha 2 ¢M BLICOTH YDOBHA

AQ =0,50 m%/c, nomyunm xoopammate H w Q mua 3TOM YyacTKe
(Taba. 69).

TaGanua 69 xoopamnar kpusoit Q=f(H) cocrasnena ans VPOB-
Hed Boant ot 160 mo 300 cwm.

3. 3Has cpeiHHe CYTOUHHEE ypoBHH Boabl H 3a Mait 1955 T. u nofb-
3ysCh T46JHIleH KOOPAHHAT, OMNpejeNsieM CpeHHE CYTOYHBIE DACXOMNHI
BOJL (). DTH BeAHYHHL NPHBEACHH B Taba. 70,

4. CymMmapHH# MecAuHBIN CTOK BOLBL

W = 1286,7-86 400 = 11,2- 105 m3.

TEMA 19. TBEPABIH CTOK

68. Mpubopsi pas or6opa npob BobI

HpoGw sonwl orGupaior mpHGOpaMM, KOTODHE HaSLIBAIOTCH G a-
TomMeTrpamu Oun npeacrasisnior cobofi GYTHIIKH, KOTOpHIE B 3aBH-
CHMOCTH OT IMIYGHHBLI TOTOKA ONMYyCKAlOT Ha InTaHre (pHC. 133) nam ¢
FpysoM. ByThlIKy Hamoansior uepes BonosaGopuyio TpyGKy, a Bo3-
AYX H3 Hee YHANSIOT YePes BO3LYXOOTBOAAILYIO TPYOKY. Hduamerpu
HACANOK Ha KaXIOH W3 3THX TPYOGOK 3aBHCAT OT CKOPOCTH TEUEHHS:
BOJEI.

~ Texuuueckn 6osee copepimiennsIM ABAsSETCH BAKYYMHBEA GarTo-
MeTp (puc. 134)..Ou cocront w3 saGopHoro Haxkoneunuxka I, npH-
Kpetaentoro k rpy3y. Hakoneunuk eimecen Buepen u sabupaer npoGy
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Puc. 133. Baromerp-GyTHaka Ha mTaHre.

§ — GyTmaka; 2 — BOOYXOOTBORMWAA TpyOka; J— nonoaalopians TpyGka;
 — offoliMa: 5 — samHMHON BEAT; 6 — XBOCT.

Puc. 134, Bakyymuuit GaTomerp.

1 — HagoHeanuy:; £ — rmfGeufi wWwaanr; J — KaMepa:
4 — gonye; &, 6, 7 — Epanni; § — RHRHEEA Kpan,




M3 CTpyH, He HapyuweHHo#t Oauzocrbio rpysa. [lpu nomommu rub6-
Koro umanra 2 HakOHEYHMK COeJHHEH CKaMepoi J, npejcraBiasiomied
co0oi Ccocyjl UHAHHApPHUECKOl (OpMBLI, BHH3Y NepexoiduiHit B KOHVC
4. O6nem cocymoB OwerBaer 3 n 6 5. B BepxHell wacTH BaKyyMHOI
KaMephel HaXoAdTCA TPH KpaHa JAnafa COeHHEHHS CO IIJaHTOM, HAYILIHM
OT HaKOHCYHHKA, C HAaCOCOM H A NOCTVIJIEHHH ETMOC¢!EPHDTO BO3-
avxa. Hacoc orkaunBaer BO3AYX, cOo3JaBasi BakyyM B KaMepe H B
maanre HakoHeuHHka. Bopa yeTpemasieTcss B BAaKYYMHYIO KaMepy.
Ina cnusa BOABLI M3 KaMepHl CAYKHT HHKHHA Kpan 8.

Pnc. 135. Baromerp «lons
(@) #® OGaToMmerp-ceTKa
[TH (6).

=— | — AgToK; 2 — paMa; J— KO-
Wwyx; 4— npepia.

[puboper aas npod HoHHbIX HanocoB. [lisi yjaBiuBaHust mecua-
HBIX, BIEKOMBIX [0 JHY HaHOCOB moJjb3ylotcd G6atomerpoM <«Ilon», a
Ans  Gonee KPYMHBIX — FPaBeJIMCTHIX M rajeunsiXx — GaToMeTpoM
I'. M. llamoBa u GatoMerpom-ceTKol KoucTpykuun I'TH.

bBatoemerp «[ou» npumensior ans rayoun mo 20 M u TIpH
cKkopoctH Tedenus mo 1,5 m/c.

Batomerp (puc. 1354a) cocront H3 NOBYIIKH ¥ KOXYXa, a JOBYII-
Ka—Hs JoTka I, B xortopuit BKAajbiBaeTcd pamka 2 ¢ neperopo-
KAaMH.

Koiyx 3 npencrasasier coGoit kopoGky ¢ msepueir 4. Jlpepua 3a-
KPLIBAET BXOAHOE OTEBepCTHe, KOorja GaTtoMeTp TOAHHMAIOT, a Koraa
OH HAXOJHTCSH Ha JIHE, NPYIKHHA OTKPLIBAET ABEpIY.
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Baromerp ITH (puc. 1356) npencrasaser coloil ceTky ¢
SUCHKAMH JHAMETPOM, COOTBETCTBYIOIIMM HaHMClbUIEMY pasMepy
yAaBAHBAaeMBIX HanocoB. BxomHoe orseperue nmeer mupuny 0,2 —
0,4 m. '

69. Hamepenne u BuluncaeHHe pacxonos
B3BElIEHHLIX HAHOCOB

Pacxoisl B3BCUICHHLIX HAHOCOB M3MEpSIOT OOLIYHO OJHOBPEMEHHO
¢ pacxoaamu BoAwl. Ilpu stom B onpenenednbix Toukax GepyT npoGbl
Ha MmytHOcTh., Ilpmmensior TpH cnocoba otrGopa mnpoG: meTanbHBI,
CYMMapHBIH H HHTErpauHOHHLIA.

Ilpp netanbHoM cnocobe npobuel GEpyT BO Beex TOYKax H3IMe-
peHust ckopocrteil. [lgaruroueunsii cnocob HeoGXoAHM B 1epBhle 2—
3 rofa rugpoMerpHueckux pabor B crpope. B naavuelimem nepexoaar
Ha JIBYX- H ONHOTOYe4HBIH criocobul namepenus. [Ipu Mmyrnoctn Menbine
100 r/m® na GoinbmHX pexax NPHMEHAIOT ABVXTOueuinll cnocol, a Ha
MaJdblX pEekax — OAHOTOYCYHBI,

CymMmmapuufi cnocob6 saxaiouaercs B CIe1yIOUWEM: NPH cpel-
Heilt MyTHOCTH BOAM B pexe menbme 50 r/cm® npoGui Gepyr B ABYX TOH-
Kax na seprukasn (0,2H n 0,8 H) u causaior B oany 6yrelab. Takum
00pa3oM, MyTHOCTb OTIPEEeJsIIOT cyMMapHo aas seeil Beprukaan. Ilpu
myTHOCTH Menbine 20 r/mM?® npobul co Beex TOUEK MONepeyHoro ceyeHus
C/AHBAIOT B OAHY OyTHUIb 0ObemoM He MeHee 10 1 u onpenensor cym-
MapHy10 MyTHOCTb JIISi BCEro CTBOpaA.

Hurerpaunouuwili cnocob npuMeHsioT npH peskux Koseda-
HUSAX YPOBHA BOJILI B peKe, KOIjla HYXHO ouelb GBICTPO Cle/iaTh H3Me-
pennn. IlpoGul Gepyr GaToMeTpoM AJHTENBHOTO HANOJIHEHHS CyMMap-
HO, OMyCKas Cro no BePTHKAJH — OT MOBEPXHOCTH KO AHY H obparHo.
O6bem npo6u 3aBHCHT OT MYTHOCTH BOJBLl B PEKE H COCTABJAET:

MyrtHocTs noam, rjm® | | >100 50—100 2050 <20
O6sem npobu, 4 . . . I 2 5 10

Kaxnyio npoby cHabKaloT ITHKETKOM CO CAeYIONHMH HaAllHCAMH;
JlaTa, Ha3BaHHE peKH, CTBOP, HOMEpP pacxoja, BepTHKaAb, rJayGHHA HA
BEpPTHKAJH, o6beM npobul,

[Ipn cymmapnom Metojie npuGAH3HTENLHO yepes JABe HeAeaH Mocae
3ano/iHeHEnsa OYTHUIH CAHBAIOT OCBETJICHHYIO BOJAY H, 3anHcaB oOGbeM
CJAMTON BOJLI, NEPEIHBAIOT OCTATOK NPOOH B MeHLIYIO GyTBlab, B36OJI-
TAB 3apanee W XODPOIIO NnepemMellan ¢ BoJIoi 0CeBlHe HAHOCK,

Ha ruapoctsopax MONOJHHTEIBHO K pacxoiaM Gepyr ekelHEBHO
KOHTPO./ILHYIO TIPOGY B OJHOMH NQCTOSIHHOM TOYKE MONEPEeIHOrD CeueHH.
B neit 6epyt npoGy H [IpH H3IMEPEHHH PACXONA B3BEIICHNLIX HAHOCOB.
Bo spems nasoika B 3TOil TOUKe exelnHeBHO Gepyr ase npoGu. IIpw
MaJbIX pacxojax BOILI H HeGOAbUION MYTHOCTH exe/HeBHbe npobul 3a
KaKIYI0 NATHANCBKY CJAHBAIOT B OAHY OYTLIIb.

PuabTpoBanue npoé u onpeneiaenue myrHoctu. Jlasn ¢uabTpoBaHun
NpHMeHAIOT Ge3soibuble GUALTPH. PHALTP NpeABAPHTENBHO BHICYIIH-
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BAIOT ¥ B3BCLIMBAIOT HA AHAJANTHYECKHX Becax. 3aTeMm €ro BCTaBAAIOT
B BOPOHKY ¢ yrioMm pacrpyba s 60° Ilepen ¢guabrpoBannem $uabrp
Ol0JACKHBAIOT uHCcToi BoAoH. ByToiie ¢ npobol ycraHaBiHBaOT B CTa-
HOYKE TaK, 4T00Ll ropabiiliko OblJ10 NOrPYAEHO B BOAY, 3aM0JAHAIOULYIO
BOPOHKY ¢ ¢puiabTpoM. PHALTP ¢ OCEBIIHMH B HEM HAHOCAMH BLICYIIH-
paerca npu temneparype 105°C, nocie uero ero p3BelinBaloT Ha aHa-
JuTHuecKkHX pecax. [losyyennas BeanunHa 3a spluetoMm Beca ¢uabrpa
naer pec Haunocos. Paznenun Bec HaHocos Ha o0beMm npoObl, NOJAY4aloT
OTHOCHTE/IbHYIO MYTHOCTb.

Bulunciaenne pacxonoB B3BellleHHBIX HAHOCOB IPOBOAAT rpaduye-
CKHM WJH aHAJAHTHYECKHM METO/laMHu.

Fpadhuuecknit Meror NpHEMEHsioTr OpH AeTalbHOM crnocobe H3-
MCPEHHS pacXojia B3BelleHHbIX naHocoB. [lpewxiie Bcero HeoGXOAHMO
AHAJH3HPOBATL JaHHBle onpeaejedHs myrHoctH. as storo Buiuep-
YUBAIOT SMIOPLI pacnpenesennss MYTHOCTH p no rayOune. Toukm, He
coraacyioulecss ¢ oOHIMM XapakTepoMm paclpejiesieHdss MYTHOCTH Ha
BCPTHKaAM, BLIOPAKOBHIBAIOTCH. JHA4YeHHEe p B STHX TOYKaX CHHMAIOT
c smopsi. Ha puc. 138 nyukrnpoM nokasano pacrnpefejicHie MyTHOCTH
Ha BEpPTHKAJAX.

Pacxon nanocoB npejicrasiasier co0oil Npou3peieHHe pacxoja BO/JAB
Ha MytHocTh. [lostomy sJaeMEeHTAPHBIH pacxol] HaHOCOB Ha BepPTHKANH

Foa == P4, (150)

rae g = vgh. CaenosarenbHo,
Faa = I'*'T’n"'h “51}
Ecan p Beipaxena B r/™M% U,y —B M/c H I B MeTpax, TO rp; BhIpa-

Jaercst B r/(M-c).
O6o3HauuM pu B Kax1o0il TouKe BepTHKaaH GYKBOH a, T. €.

= pu. (152)

Beanunna a npeacrasaser co0oil elHHHYHBIT pacXxoji HAHOCOB H BHI-
paxaerca B r/(M*-c). OueBuaHO, CcpeaHAs MYTHOCTbL Ha BepPTHKAJH

Bep = Ft;:: . “53}

(lep MOACHO NOAYYHTL YTEM JIEJCHHA TA0MALH 310D pacnpelejeHns o
Mo BepPTHKA/JAH Ha 3Hadenue h. Pacxojl iKe B3BelleHHLIX HAHOCOB I Kr/c,
TAK K€ KaK H pacXoll BOAbl, MOMeT ObiThb BLIYHC/JEH KaK ILIouianb
SMIOPBl ray 10 wHpHHE pycaa. Cpenusisi MyTHOCTb pekH (B r/m?)

08 =,
Peo =" (154)

[TocaegoBaTenbHOCTE THX PacueTOB H3JNOMKEHA B ynpamuHeHnd 34.
AHAaAHMTHYECKHH METOA NPUMEHAIOT VIS BLIYHCJIEHHS pacxo-

JIOB B3BellleHHBIX HAHOCOB, H3MEPEHHBIX [ABYXTOYEUHBIM, OJHOTOYEY- .

HBIM, CYMMAPHBIM H HHTErpallHOHHLIM criocobaMH. ‘.‘
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Ilpn npyxtoueunoMm cnocoGe cpeiHHe eQHHHYHLIE PACXOAL B3Re-
LWIEHHBIX HAHOCOB ONpeessioT no GopmyJe

_ TaHT%sH (155)

“’Ep T 2 »

a MpH ONHOTOHEYHOM cnocobe acp=ao,eul/(M2-c). Ecan npobur Gepyr
TOoA NeAAHBIM noKposoM Ha raybuuax 0,164 u 0,85H or nosepxHOCTH,
TO B Qopmyay (155) sHocsiT cooTBereTBYIOUIHE 0603HaAYEHHSA 1IpH 3HA-
YEHHAX C.

Pacxol B3BelueHHBIX HAHOCOB (B Kr/c) BO BCeM MKHBOM CeYeHHH
onpeneasior no gopmy.e .

r= 10,001 [‘hlﬁwi o (ig_!i) Awg=... T (G"—’tr_}ﬂ)imn_] .
+ ka,Aw,], (156)
rae ay, @z, ..., Gy — CPEAHHE ENHHHYHBLIE PACXOLB! BIBELICHHBIX HAHO-

COB Ha CKOPOCTHLIX BepTHKaAAX B r/(m?.c); & —kosadduuuedr, 3asu-
CAUIHH OT pacnpejeieHHs cKopocTeii B npHOpexHHIX noaocax (cw,
¢Tp. 218); Aw;—naomwans MexAy ype3oM H CKOPOCTHOH BepTHKA/BIO
Ne J/; Awgz—niomajib MemxAy CKOPOCTHHIMH BepTHKaasaMu Ne [/ u 2

HT. R
Ecan npobwm Opaan Ha BepTrHKalaX cyMMapHBIM cnoco6oM, 10

r=0,001 (pAQ + 85220, +... +5,AQ,), (157)
rie pi, P2v ..., Pn— CpeoHHE MYTHOCTH BOABI Ha BepTHKaaax Ne [,
2, ..., n; AQ;—vacTHYHEIl pacxoj BOALI MeXKOAy YpesoM H IepBoii

CKOPOCTHOll BepTHKaAblo; AQz—TO XKe Mexay BepTHKadaMH Ne [,
P Il

Ecan cymmapnyio npody Gepyr BO BCeM JXXHBOM CeueHHMH pEKH,
TO MYTHOCTL 3TOH NpoObl MPHHUMAIOT KaK CpPefHIOn AJf BCero crsopa.
[lpu cpenmeit myrHocTn p r/m® u pacxome Boasi @ m3/c pacxon HaHo-
coB (B Kr/c) cocraBasier

pl
oo -

e

0. BeluHcaeHHe CTOKA B3BelUeHHBIX HAHOCOB

Mocrpoenne kpueoii r=/[(Q). Ecan Bo Bce dhasbl pexHMa peku
{Ilﬂ,El.'bEM H Cllajl BEeCECHHETro noJgoBOoAbsA, JeTHHE NaBOIKH, JIETHAA H
IJUMHAS Me}eHb) pacXoj/ikl BIBEINCHHLIX HAHOCOB H3MepPHIOT JM0CTATOY-
HO YacTo, TO CTPOAT KPHBYIO CBA3H PACXOLOB HAHOCOB M PaCXOHOB
BoAbl r=[(Q). Jast sTOoro Ha OCH OPAMHAT OTKJAAALIBAIOT pPaCXONH!
BOALI, a Ha ocH abcuuce pacxoan! HaHOcoB. OO6LIYHO KpHBasm HMeer
AOBOJIbHO CJOX¥HBIE OYepTaHHA — nerTyeo0pasHoe HJAH B BHIE MBYX
kpuBeIX (puc. 136). Ilo BeromocT# CPEeAHHX CYTOUHBIX PACXONOB BOMIHL,
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110J1b3YACh KpHBOH r=[(Q), onpenensior cpeiHHe CYTOUHBIC PACXOABI
B3BENIeHNBIX HaHocop. Jlajabuie nojacuer croKa HAHOCOB BLIIOJHSAIOT
TaK e, Kak H croka Boabl. CTOK HAHOCOB HCUHCJSIOT B TOHHAaX.
BeluHcaeHHe CTOKA B3BELIEHHLIX HAHOCOB C HCTOJb30OBAHHEM exde-
AHeBHHX eaMHMuHBIX npob6. Ilpexpe mcero HeoOXOAHMO VCTAHOBHTDL
COOTBETCTBHE MEKIY CAHHMYHLIMM NPoOaMH H HCTHHHBIMH pacxogaMH
B3BENIEHHBIX HaHocoB. [lasi 3T0ro crpostT rpauK CBA3H MeEKIY KOH-
TPOJBHOR H cpefiHeil MYTHOCTBIO, MOJIYYCHHOH NMpPH H3MEpEeHUH pacxoia
B3BelleHHLIX HaHocon. Ha ock opauuaT OTKJAaAbIBAIOT MYTHOCTh KOH-
TPOJALHONH COHHHYHOH TIPOOLI pPeg, a4 Ma OCH a0CIHCC — CPEHION MYT-
HOCTh M3MCPEHHOTO pacxofa pep. OOLIU- _
HO 3TOTTpaduk nsobpaxaercs npsmoir <47¢
aunned, Npoxonsmeli uepes Hawajo Ko- VT
OpAHHAT, peme c HeDOJBIIOH KPHBH3-
HOH B HHKIIEH uacTH. YpasHeHHe npsd-
MOIl, Npoxogsieir uepes Hayaldo KOOp-
JLHHAT, AMEeT BHA TN
Fex — QPep- {] ‘JS} !

Haa onHol M2 TOYeK, JieKalleHd Ha Ips-
MOH JHHHH, ONPeNCAAT 3HAYCHHA pex .
H pep. OTCIOMa BHYHCIAIOT 3HAYECHHE ol

&
. A e
] 100 150 rxasc
a= ;‘-'—’ [Tocne 3TOro NpHCTYNAalOT K CO- ; X i
- : Puc. 136. Kpunsie saBucumocti
CTABMENHID BelIOoMOCTH CpelHHX CYTOY- PACXOLOB HAHOCOB OT PACXONOB
HBIX pPAdCXOA0B DB3BCHICHHBIX H4HNOCOB. BOMIEIL.
Pacxox Hanocos I —ropuas; 2 — papuuupnas peka.
r= 0,001 pc,Q = 0,001 =22 Q kr/c, (159)

riae p— MYTHOCTH eQHHHYHOHI mpobul B r/mM% a— Ko3@duuueHT npo-
MOPUHOHAJLHOCTH, onpeieaeHHbl o Gopmyne (158); Q — cpexnecy-
TOUYHBEIT pacxoX BOAK B M¥/c.

CTOK HAHOCOB B TOHHAX 3a ONpeleJeHHbLIH NPOMEKYTOK BpPeMeHH
(3a mexany, Mecsll H rox)

R=73r-86,4, (160)

rjae ¥ r—cyMMa CpedHHX CYTOUHBIX CCKYHIHBIX pPacxoJ0B 3a pacyer-
HBIIl IepHOL B Kr/c.

71. Hamepenne W BbIYHCJEHHe PACXO0B H CTOKA
JAOHHBIX HAHOCOB

HHHEPEHHE pPacxoio JOHHbLIX HAHOCOB IIPOBOAAT OJHOBPEMEHHO
C H3MepeHHeM pacxoA0B BOABI H B3BEIIeHHLIX HAaHOCOB. EE[TGMET]'.‘I
YCTAHABJHBAKOT HA KaxKaou CKGPGETHDﬁ BEPTHEAJIH. Tax kak JOHHELE
HAHOCHI NepeldBHIalOTCH CI{HIIKDDEPEBH{}, d KOJHYECTBO NepedBHralo-
LHIHXCH HAHOCOB HCHPEPBIBHO MEHSMETCH, TO AJH NOJVUEHHHA }'ETﬂﬁl[HEﬂﬁ
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CpejHell BeJHYHHB H3MCPeHHS NOBTOPAIOT 1o 3—5 pas Ha BepTHKaIN.
IIponosxuTeabHOCTE BHIACPHKKH GaTOMETpa B TOYKE 3aBHCHT OT HH-
TEHCHBHOCTH JBHMKeHHs HaHocoB. [TosToMy npH KaxnoM npueme Me-
HACTCS NPOJAO/IKHTEILHOCTh BhIACPIKKH OaTomerpa, Haunpaa ¢ 10—
20 c¢. Ecin aBHeHHe JIOHHBIX HAHOCOB HA BEPTHKAJH He OOHapYMKEHO
(6aToMeTp OCTajJCH NYCTHIM), TO JAJS YCTAHOBJACHHA IPaHMll ABHMKeHNS
HaHOCOB B CTBOpPE HasHaualOT JONOJHHTCIbHBIC BEPTHRKAJH.

ITocne uapnevennsi GaToMeTpa HAHOCH BHITPAXHBAIOT B BAHHOUKY,
a OTTY/la B MEpHHll UHAHHADP, B KOTOPOM Oonpenesdior Hx obnem (cm?).

Puc. 137. Kpusue 3asn-

CHMOCTH PacXofioB JLOHHKX

HAHOCOB OT  PACXONOB
BOJH.

3arem npobbl MPOCYUHBAIOT, YNAKOBHIBAIOT H OTNPABAAIOT B JaGopa-
TOPHIO JIAs ONpejleIeHHss Beca W MexaHHyeckoro cocraBa. [lo Becy
H 00beMY HAHOCOB BLIYHCAAIOT HX OOBEMHBI Bec.

Boiuncaenue pacxosa AOHHBIX HaHocoB, [las kamjofi BepTHEAnAM
ONpeleadioT pacxon HaHocoB B | ¢ wa 1 M WHPHHL pyeaa, HIH 3ie-
MeHTapHLI pacxod. Eciiu Bec HaHOCOB, B3ATHIX B TeueHHe { (CeKyHIL)
Ha BepTHKaJH, cocrasisct P, (rpaMmu) npn mupuHe 6atomerpa C

(MeTpu), TO 3JeMEeHTapHEII PAcXOJd MOHHBIX HAHOCOB B r/(M-¢) co-
CTaBJAAET

Py

rg=—g. (161)

[Toanelit pacxol HaAHOCOB B Kr/c BHYHCAAIOT 1o dopMyae
g =10,001 X Ag..b, (162)

rae Agep— CpeAHHe 3/eMEHTAapHLIE PACXOAbl MEMXAY COCeNHHMH Bep-
THKANAMH; b — paccTosHHA MEKAY HHMH B MeTpax.
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Boluncienue cToka AOHHBIX HaHOCOB. CTOK JOHHBIX HAHOCOB Onpe-
AEASI0T € MOMOULbIO KPHBOH CBA3H Mexay g u Q (puc. 137). Ha ocn
abcunce HanocsiT pacxoanl BoAb (), HA OCH OPAHHAT — PACXOMbI MOH-
HbLIX panocos g. Ilo noayueHnbiM TouKaM, JOMAUIMMCS HA Yepreme
OGLIYHO HEeNHPOKOil 10/10c0oil, CTPOAT OCpelHeHnyi0 KpuByio (pHe. 137,
Kpusas J), uaule BCero OTAeJNbHO AJS PasHbiX (a3 pexuMa peKu.
[Tonbaysice kpusnimMu g = f(Q) (puc. 137, xpuswe 1,2), no cpeinum
CYTOYHBIM pacxofaM BOJAbLI ONPEAE]ISIOT CPeflHHe CYTOUHBIC PAacXoAb!
JOHHBIX HAHOCOB, 10 KOTOPLIM NOACYHTLIBAIOT CTOK HaHOCOB,

72. MexannyecKkHil cocTag HAHOCOB

B zaBucuMocTH OT MeXaHHUYECKOr0 cOCTaBa, HAH JHaMerpa YacTHi,
HPHHATA KaaccHPHKANHA IPYHTOR, npuneaeHdas B Taba. 71.

Tataeguna Tl

Hassawme rpyHTOB B 3ABHCHMOCTH OT AHAMETPA 9acTHIl

: 2 &

o = L -

&= | 9 E‘ S al p 2

N = = pLE i | = i 'T =
25 2 g 5 Q i q XA ~

Ipynr | 'auda| Toukas | Muav| Owuens | Touxuit | Cpemuuii | Kpynumit| 'pasnit
NblAb TOHKHIL | mecok NnecoK Necok
Necok

Bonpocot daa camonposepru

. Kakue 8w snaere npuGopa ana orGopa npol B3BelleHHHX H AOHHBX HAHOCOB?

2. Kakue GmBawt cnocolu 0T60pa mpo0 Ha MYTHOCTH NPH H3MepeNHH pPacXola
B3BCIIEHHKIX HAHOCOB?

3. Kag BRuHCAAIOT pacxoi B3BelleHHWX HAIOCOB?

4. Has Kaxoil tean caymar emnHnunbie npofs Ha MYTHOCTB?
5. Kak msmepsior # BHYHCAHIOT pacXojl AOHNHX HANOCOB?

JlaGopaTopHo-npaKTHYCCKHE 3aHATHA

Ynpaxunenue 34. BoluncauTbh pacxol, B3BeilleHHBIX HAaHOCOB, H3Me-
PEHHBIN JeTanbHbiM cnocoboM,

IHdano: marepnajisl NoJeBHIX H3Mepenuil pacxoia Boasl H nabopa-
TOPHBIX onpeaeJcHHii MyTHocTH B npobax (rpadwm 1—10 Taba. 72).

Pemeunne. Ilpumensem rpadHueckuit Merojl BHIUHCJACHHS pac-
X044 B NOCJAENOBATENbHOCTH, H3Jg0xKeHHol B § 69.

1. TTo pannum 1—3 rpag taba. 72 crpouM mpoduiAbL BOAHOrO ce-
yeHua (cMm. puc. 138), a no panamM rpad 3—6 smops cKopocreil.
OnpegejiuM B OTACJALHBIX TOUKAX CKOPOCTHLIX BepTHKaJell MyTHOCTb p

257



TaGauna 72

Marepnansl noacsBbIX MIMCPCHHA pacxopa BoAL! raApoMeTpHucckofi BepTywkoft m maGopaTopHLx onpejeneHuit MyTHOCTH
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B I/M? H eHHHUNLIC PACXOABI Hanocos no gopmyie (152%i {;{slggu[;gamep,
y NOBEPXHOCTH TepBOil CKOPOCTHON BEPTHKAIH) p= —5=p

=30r/m% aa=30.0,62= 186 r/(m?.c). Crpoum 3miopel p H a Ha
BEPTHKAJAX.

Tabanna 73

ﬂﬂ]!E_II.EJIEHHE CPEAHHX CAHHHYHBX pacxonos B3BCUICHHLIX HAHOCOB HA BEPTHKAJAAX
. no=1r1/(m*-c)

. Cpeannil ey s
Mo Cpeauns pasuocts [TA0NAAL STHOPH I ayiiuna :
oTeweron 13 3 obaolox : - Pacxol Hanocow o,
T MAANNMETPOM A e ] o ri(M2ee) I
I 44 44 2.40 18,4
2 104 104 4,20 2 ,1;’,
3 45 45 2,30 19,5

2. OpnpenensieM NJONIAAH 3MI0p €AHHHYHLIX PacXoJ0B HAHOCOB i
BRIYHCJISIEM CPe/IHHE eIHHHYIEIe PACXOABl (ep If (M?-C) Ha BepTHKAJIAX.
PeayabTaThl 3THX BLIMHCJAEHHH NpHBefensl B Tada. 73.

3. Crpoum 3m0py CpeiHHX €IHHWUHBIX PacxXoj0B HAHOCOB MO MHIH-
puue pexd. a5 s10ro 3HaveHHsd cpelHHX elHHHUHLIX PACXOJOB HaHO-
COB HA BEPTHKANAX OTKJIAJLIBAeM OT VPOBHS BOJAK HA npoduiae Boj-
Horo cevenusi [B mannom npumepe B 1 em—0,2 r/(m3-c) |.

4, CHuMaeM € TNOCTPOEHHOH SMIOPLl (cp CPENHHE eJHHHYHBIE pac-
XOIB HAHOCOR A/ KAy A0 NMPOMEpHOil BEpPTHKAJIH H Pe3VaLTaThl 3aMi-
cuipaem nox npoduaem (crpoka 6).

5. Buluncasiem saeMedTapHble pacxodbl HaHOCOB (CTpoKa 7) W
CTPOHM 3MIOPY Fo 110 IHHPpHHAE pexkn [MacmTab—B 1 M —50r/(Mm-c)]

6. Buuucans nuaomank SnOpe 3JEMCHTAPHLIX PAaCcX0A0B HaHOCOB
no IIHPHHE PeKH, MoJyuaeM pacxol B3BelICHHBIX HaHocoB r=1,21 kr/c.

7. BuupcssieM cyMMapHblH CYTOYHHI CTOK B3BEUICHHLIX HAHOCOB

1,21-86 400
y o

T — 104 T.

8. Briuncasiem pacxoi Boibl Q, H3MEpPCHHLI OJIHOBpEMEHHO ¢ pac-

XOJOM B3BEHIEHHLIX HAHOCOB. B peayabrare BHIUHCACHHI 1OJYYEH pac-
xon Q = 31,5 m3fc (cM. pue. 138).

9. BoiyncaseM cpeaHIon MYTHOCThL BOAH B peke no gopmyae (154)

1.21.102 ’ .
Pop =315 =38 T/,

Cponnnie JaHHLle BcexX pacueros npHBeneHnl Ha pue. 138.
¥npaxnenne 35. BuiuncanTts pacxojl B3pelmeHHHX Hanocon p. Cak-
Mapsl ¥y cr. Cakmapckoii.

Hdano: MyTHOCTE npof, B3ATHX CYMMapHO Ha CKOPOCTHHIX Bep-
THKAJIAX:

PEBEPYRKARH ', v & il owi ] 2 3 4 5 6
NIFTHOCTR, Ffu® . . . .., . .34 486 684 720 . 750" 500
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Pacxox Boas npuHaTh coriacHo ynpaxsenuio 28 (rtaba. 63).
Pemenne. Buuncaenns nposouum no gopmyae (156) anaantu-
geckuM criocobom. B taba. 74 B rpade 3 npuBeneHsl cpeiHHe MYTHOCTH
MEXKAY HABYMSi COCClHHMH peprHkaasmu. B rpade 4 npusesenst ua-
CTHYHLIE PACXOJALI BOJAB MEMJIY COCECIHHMH BepPTHKAJNAMH, 3aHMCTBO-
BaHNble H3 ynpamnenns 28 (cm. taba. 65).
Ta6arua 74

HacTnunuft pacxon
MytHOCTS cyMuMap- | Cpeasss MYTHOCTS
Ne CKODOC TR Hoft npolu na MERAY COCCTHIMN
BCpTHKRACH BEpTHH!:Jrl HP“HFJ’.H“ Hﬂ.tJ;ll Bﬂ:{:llll:;:l-u:i
B Ifs Pep rim A0 mic M,
1 2 3 4 5
Ypes aes. Gepera — 374 3,3 1,2
1 374
430 12,2 9,3
2 486 :
a8 13,7 8,0
3 684
702 11,8 5,3
4 720
735 24,6 18,1
3 700
655 25,3 16,6
6 ab0
560 1 2.2 6,8
Ypes np. Gepera
Cyuma 103 64,3

Momnokue cpeanioio myrnocts peprukaan Ne 1 (374 r/md =
= 0,374 xr/M?) Ha uvacTnupblil pacxojl BOAB MEKAY YpPe3oM i Bep-
THKaablo (3,3 M¥/c), nosyyaeM wacTHUHBL PACXO] B3BCIIEHHBIX HaNO-
COB Ha sToM ywactke Ar = 0,374.3,3=1,2 xr/c. Ha yyacrke Mexny
BepTHKaaamMu Ne | n 2 Ar = ppAQ=0,43-12,20 = 5,3 xr/c.

Pacxos B3BelienHbLIX HAHOCOB NOJY4YEH CYMMHPOBANHEM HaCTHUHBIX
pacxoyios r = 64,3 kr/c. Cpennsisa MyTHOCTD

__ b4.3-100

E | ] | 3
03 =024 v/iMm*.

TEMA 20. 3KCNJAYATAULHOHHAS THAPO-
METPHS HA OPOCHTEJIbHBbIX
H OCYIHHTEJIbHBIX CHCTEMAX

73. 3apaun 9KCNAYATAUHOHHON rHAPOMETPHM

3ajgaun SKCNAyaTalUHOHHON THAPOMETPHH — BHITOJHENHE rHApo-
METPHYECKHX paboT Ha THAPOMETHOPATHBHLIX CHCTEMAX C IEJbI0 H3y-
HCHHA pPC/KHMA HCTOYHHKA H BOMONMPHEMHNWKA, yueTa W pacnpeenenns
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BOMLI MEHJly NMOTPEOHTeNAMH, HCCIACAOBAHHS PEKHMA TPYHTOBHIX BOA
MO,

ITorpeOburenn Ha OpPOCHTEILHBIX CHCTEMax O0ECneYyHBaroTCs BOMLOI
no 3apaHee paspaboOTAHHOMY H VTBepMJAeHHOMY miany. Kommaekc
MEPONPHATHH MO OCYLICCTBACHHIO 3TOTO IJIAHA HA3BIBASTCS MJaHOBLIM
BOJONONAL30BanHeM. O6beM nojaaRaeMoil BOMALI JOJMKCH CTPOro COOT-
BETCTBOBATL 00OBEMY notpebiaenus,

IKCIayaTallHonNash THAPOMETPHS TPH3BAHA PEaJH30BaTh IWIAHE!
BOJOIO/IL30BAHHS.

Cnjapomerpuueckne mnocTsl HAa THAPOMENHOPATHBHBIX CHCTEMax.
Yuer poinl Ha THAPOMEAHOPATHBHLIX CHCTEMaX NMPOH3BOAHTCS Ha THI-
pPOMeTpHYECKHX mocrax, MecTonogoKeHHe HX BeIOHPAIOT B CTBOpAX,
oGecneuHBaloniix KOHTPoJb BojosaGopa miam cOpoca, pery/iupoBaHHe
MOAAYH BOJMLI K PasiH4YHLIM TOUKAM
cucteMul. CTBOPB HOMMKHBL OTBE-
7aTh OCHOBHHIM TEXHHYECKHM Tpe-
OOBaHHAM, NPeAbABISAEMBIM K NPO-
H3BOJICTBY THAPOMETPHUYCCKHX pa-
Got. 'mapomMerpuueckne nocTe opo-
CHTEC/IBHBIX CHCTEM JeJsTCH Ha Clle-
Aywouue rpynnsl (puc. 139).

Onopuble nocrel ciaymar
PHe l%ﬁiﬂ?ﬁfﬁﬁ“ﬁﬁﬁﬁaEF’“H A8 1a5 M3yueHHs BOJIOHOCHOCTH HCTOY-
I — onopufl; 2 — romonmme: 3 — Gananco. HHK@ OPOINEHHA B pasHbie NepHOL
o e o IBokaee ) DO Facnmaranm HX HA BOJIOHC-
TOUHHKE BHIIE BOA03a0OPHOTO V3-

Ja.

2. ToroBHBIE MOCTHI CAyKAT MJsl yueTa BOABI, TOCTYIAIOULEH
B CTapliHe KaHaJbl (MarHCTPaJbHBI H pacrnpeiesHTe/NH crapliero no-
PANKA); HX YCTAHABAHBAIOT B TOJIOBE KAHAJIOB.

3. banancosble nocrsl CTPOAT HAa BOMOHCTOYHHKE HHIKE Bria-
AEHHA B Hero cOpoCHLIX KanajoB. TakHe 3Ke NOCTH HHOrIAA yCTaHaB-
JUBAKT HA IAaBHbIX KananaaX. [Ins yuera o6beMa cOpachiBaeMBbIX BOZX
10 OTACTbHBIM yyacTKaM 0OajlaHCOBHIE NOCTH! YCTPaHBAloT W Ha cOpoc-
HOH H BOJAOCOOPHOH CETH CHCTEMDI.

4. Yuer BOABI, NOJaBaeMONl B XO3fCTBO, NMPOH3BOAUTCH BOLOMEp-
HLIMH YCTPOHCTBAMH B TOYKax BofioBuifiesa. Ha BHyTpHXO03giicTBEHHOI
OPOCHTEJNBHOH CEeTH BOAA YYUTBIBACTCS! B TOYKaX IOJAa4YH BOAH H3
CTAPMINX KaHAJ0B B MJaliHe.

YUuer BOALI Ha HAPOMEIHOPATHBHBIX CHCTEMAaX IPOM3BOAHTCH CJe-
AylouinMH Merogamu: 1) pycaoseM, 2) CymMeCcTBYIOUHMH FHAPOTEXHH-
HECKHMH COOPYXKCHHSMH C IPEABAPHTENbHONH HX TAPUPOBKOI H 3) cre-
HHAJbHBIMH BOJIOMEPHBIMH YCTPOHCTBAMI.

74. Pycaosoii mMeron ydYera CTOKA BOJbI

[Ipu pycnosoM MeToZe BOJA YUHTHIBAETCS THAPOMETPHYECKHMH
npudoOpamMu B pyciax peKk H KPYHHBIX KaHaJoB, e IMyOGHHE H CKO-
POCTH TeUeHHH NMOCTATOYHLI JJIsl MPOH3BOJACTBA I'MAPOMETPHUYECKHX pa-
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6or. CrBopbl A48 YCTAHOBKH NMOCTOR H NPOH3BOACTBA H3IMEpPeHHil A0JK-
HEl OTBEUATH BCEM TPeOOBAHHMAM, HIJOXKEHHHM BLIIUE B TeMe 9,

BonoMepHbie nocikl Ha KaHajaax ObIiBalOT MPeHMYUIECTBEHHO peeu-
HOT'O THMA, a HA pPeKax M BOAOXPaHMJHIIAX — cBaiHOro Ttuna. J[as
BeAeHUA HaOMIONAEHHI NOoCTH O0OPYAYIOT THAPOMETPHUECKHMH MOCTH-
KaMHl HJH JI0JbKaMH.

Jlag tapupoBanus cTBOpa INPH PasHHEIX YPOBHAX H3MepPAIOTCHA pac-
xoaw BoAw. Ilo paunwiM usamepennit Q u BHIYEPUHBAIOT KPHBYIO
Q = [(H). B naapneiimem BeIyT TOJBKO BoAOMepHbie Habaonenus. [lo
ypoBHIO B KpuBoil Q = [(H) onpenensior pacxojl BOAK B JTaHHOM
CTBOpC.

3aBHCHMOCTb Pacxofia OT YPOBHA MEPHOJAHUECKH HPOBEPHAIOT, 4TO0H
OOHAPYXKHTL OTKJOHEHHH, KOTOPHIE [POHCXOAAT KaKk BCJAENCTBHE Jle-
opMallHn, TAaK H BCAEACTBHEC H3MEHEHHS lepoxopaTocTH pycaa. Ha
HEYCTOHYHBLIX yuacTKax pycea pex, ABJASIOMHXCA HCTOMHHKAMH OpO-
UIeHHSA, a4 TaKMKe OPH MalblX CKOPOCTAX TeueHHS BOJH, Tlle H3IMepeHHe
BEPTYIIKOH HEBO3SMOMKHO, YCTPAHBAIOT MCKYCCTREHHLIE «KOHTPOJLHBIES
pycaa. K num orHocaTCA:

JOHHHI KOHTPOJb, HJIH GETOHNPOBAHHBIT VYACTOK € NOBHI-
WEHHBIM YKJAOHOM JIHA;

CYXRKCHHE pycaa nyreM ycrpoiictBa CT€HOK, OTXOAAIMX OT Oe-
peros. Ero npumeHsiior npH GoablHX ray6GHHax M MaJuiX CKOPOCTAX
TeYenns.

IHa HeycTOMYHBEIX CTBOPAX OPOCHTEJLHBLIX KAHAJ0B KOHTPOJLHLIE
pycia ycTrpamBaioT B BHAC OOJHUIOBAHHOIO Y4acTKa C© COXpaHCHHEM
pasmepos npojpuas xKanana. 'mapomerpuueckne paGoTul 3/iech BELYT
OOLIMHLIME CNMIOCOGAMH C LEAbI0O NMOJYYEHHA YCTONYHBOM KpHBOl Q =
= f(H).

O6bem 3aGupaeMoii BOAb H3 BOJOXPaHHJIHILA ONPEAeaAIOT N0 KPH-
BoIM 06beMoB H naomaneir V=Ff(H) u o= f:(H). Cnauana nposo-
aar xHabawoneHHsa 3a ypoBHeM BOJXB, 3artem mno kpuson V = [, (H)
onpexeasnior o6beM BOAL B BOAOXPAHHJHILE NMPH JaHHOM YpOBHE.
[Ipn oTcyTCTBHH TPHTOKA Pa3HOCTb OGLEMOB MY ABYMA HaOJI0Me-
HHAMH cocTaBiasier ob6bem Bonozabopa BMecTe ¢ TIOTEPAMH Ha HCna-
peHne H GHABTPAIHIO.

75. Yuer Bojbi
FHAPOTEXHHYECKHMH COOPYHKEeHHAMH
C MpeiBAPHTEJLHOH HX TAPHPOBKOMH

Yuer BoAbl CYIIECTBYIOULHMH TIHAPOTEXHHUCCKHMH COOPYKEHHAMH
NMPOH3BOANTCA 110 (popMysnaM raapasankn. las storo usmepsior Bce
Be/HYHHLI, BXOAALHE B cocTaB 3THX (hopMya, KpoMe Koadduuuentos
pacxoaa m u p H Kos(pduunenra ckopoctu ¢. Hanpumep, ana nesa-
TOIJIEHHOrO BOJAOCJAHBA C HIHPOKHM moporom Q = mbH") 2g. Heno-
CpeACTBEHHLIMH H3MepeHHAMH onpeaeasor Q, b u H., HUcnoassosanue
PEKOMEHAYCMbIX CNIPABOYHHKAMH 3HAYEHHIl /M MOMKET NPHBECTH K 3HA-
YHTEALHEIM OLIHOKAaM npH onpefesedHHd pacxonos soiwl. [Tosromy rua-
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POTEXHHYECKHE COODYIKEHHS TapupyloT, T. €. Ko3pduuneHTs pacxona
ONpPeeasioT onbiTHeIM nyteMm. Mz pacuerHwx dopmya onpenensior

HenspecTHble KosQohuuuents. 3uas Q, b w H, naxonsar m, a uMenno

bR Hast ynoo6ersa pabor cocTasisioT TabauIbl pacXoioB
: g

KaM10r0 COOPYMEHHS,

'maporexunucckoe coopyKenue, npeinasHauedHoe A5 yyeTa Bomsl,

JIONAHO ObiTh TEXHAYECKH HCIPABHBIM, HMeTh NpaBHJAbHbE (DOPMEL U
NJAABHLI TOAXON BOJbI K orBepeTHio. Mereuenne Boawm uepes coopy-
#eHne (csoGoanoe WJIM 3aTOMJIEHHOE) JOJKHO OLITh BCErjla MOCTOSH-
HbIM.

Touxn nas naGmonennit Ha COOPYIKEHHH 3aKpeILIAIOTCA 0 TAPH-
poBKH. OHH NO/KHLI OLITh MOCTOSHHBIMH H HEH3MEHHBLIMH B BBICOTHOM
OTHOWEHHH. B pepxHem GObede TOuKH HAGAIOAEHHI PpacnosaraioT Ha
paccTosiiii 3—4 MaxcHMaJbHBC TJIYGHHBL BOALI OT OPOra BOXOCJAHBA.
B umwkiem Onede mabmiofeHns BeXyT B CTBOPE € YCTaHOBHBIIHMHCSH
CKOPOCTSIMH TEYCHHA BOABL.

76. Yuer Boabl cneuHaNbHBIMH BOJOMEPHBIMH
ycrpolcreamu. UX kaaccudpukauua

Boaomepnole yerpoficTea 1o csoeMy HasHAYEHHIO pasgeasiioT Ha
TPH OCHOBHBIE TPYIIbL:

l) coopymKeHHS TOJBLKO JAJst yueTa BOJL,

2) BOLOMEpPBI-BOJAOBBEINYCKH 51 yueTa BOALI H €€ peryJHpOBaHHH,

3) BOAOMEPLI-aBTOMATLL, NPOMYCKAION[He ONpejeseniblli, 3apanee
3alanublil pacxon BOJBI.

Pasinudbl BOgOMEpHl W B KOHCTPYKTHBHOM OTHOIIEHHH — BOJXO-
CJNBH, HACALKH, JOTKH H T. JI.

Boabmoe pacnpocrpaHeHne NOJYYMIH BOJXOCJAHBH B TOHKOM
CTenKe (BOLOCAHBHI ¢ ocTpuMH peGpamu). ITo dopme Bripesa orpep-
CTHIl BOJAOCAHBH OBIBAIOT: TpaNencHialbHEE, TPEyroJbHele H NPIMO-
YTOJIbHLIE.

Tpaneuenganpunit sogocans (Yunonerru) wumeer BLIpEs,
CY/KHBAIOUIHIICH KHH3Y, ¢ HaKnonoM GokoBulX ctopon 1:1/; (puc. 140).
Pacxon sonnl uepes BOAOCAHB ¢ WIHPHHOI mopora, paBHoli (3—4) H,
npu Hanope A =0,05~+ 1,0 M u npH OTCYTCTBHHE CKOPOCTH noAXoaa,
onpeneanior no dopmyJie

Q= 1,86 bH", (163)

rae Q—pacxon B M%c; b— pauna nopora B Merpax; H — BuicoTa
NEpeaHBalonierocs caod (Hanop), HaMepsieMas nepejl BOAOCIAHBOM BHE
KPHBOH Cllafla CTPYH B MeTpax.

Ilpu b=1,0 m

Q= 1,86 H32. (164)

Tpaneuenganbublil BOMOCAHB MOMHO HCNOJAB30BATL KAK TOYHBIMA
npuGop, ecau coGMIONCHE CACAYIOUHE YCAOBHS:
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a) paccrosiHue p or nopora Ao jana H GOKOBLIX 'paHell (10 0TKOCOB
KaHaaa) A0axHO OblThb He MeHee MaKCHMaJhHOI0 BO3MOMKHOrQ mnepe-
JHBAIOLICTOCH CJA0S BOIHI;

§) Mmopor BOJOCAHBA He J0/KeH ObTh MOATOINIEH CHH3Y, T. €. Nopor
JOJZKEeH pacnoJjaraThCsl BhIIe YPOBHA B HUXHeM Obede;

B) BLICOTA CJIOS NepeJaHBalonledcs BOJALI A0JKHA OLITH B TNIpefeaax
ot /10 o '/; naunw nopora;

r) AJaMHa nmopara ao/kHa Ouith B upepeaax 0,2—1,5 m. Ilpn G6oib-
LICH JJHHE BOJOCHAHE HYXHO TAPHPOBATL,

Tpaneuennanbiblii BOJOCIAHB JENAIOT H3 METaJJIHYECKOro JHCTa
¢ pebpaMH JKeCTKOCTH H3 yrosaka uau wsejaepa. MoKHO ero yerpouts
H M3 JAepeBsiHHOro uura. B nocaeinem cayuae KPOMKY BhIpesa 3a-
OCTPAIOT OTHOCTOPOHHHM CPE30M CO CTOPONLI HHXKHero Oneda. KpoMmry

Pue. 140. TpanenerpansHHA BOnOCAHS.

OTBEPCTHA AEPEeBAHHOro muTa oOIMHBAIOT JHCTOBLIM JKEJe30M CO CTO-
pPOHHI BepxHero Obeda.

[Topor BOmOC/AHBA YCTAHABAMBAIOT TOPH3OHTAJABHO C TOMOIIBIO
ypoBHs Hian HuBennpa. Pefiky (masd orcuetra Hanopa) NpHKPENASIOT
CO CTOPOHLI B¢pxHero Obheda HA KOALILLKE, cneluHaJbHO JJs 3TOro 3a-
OHTOM B TPYHT, WIH HenocpejcTBeHHo Ha wwurte. Hyas peilku momxen
OBITH Ha OJHOM YPOBHE ¢ MOPOroM BOAOCIHBA.

Bonocans pacnonaraior HOPMaJbLHO K TOTOKY H CTPOTO OTBECHO.
Ock BHIpESa BOXOCAHBA JIO/IZKHA COBNAAaTth C OChIO IMOTOKA.

Onncaunwpiit sonomep obrajgaer BHEICOKOH TOYHOCTBIO. BeposTHad
omHOKa HaMmepeHust pacxona == 2%. Bopocaus npumensior Ans us-
MepenHsa pacxonos He cpuime 650 g/c.

Menee TOUHB TpaneUCHAANbIbBIE BOJOCTHBE B YCJOBHAX 3aTONJICH-

HOTO HeTedenwsi. Pacxoll Boawnl B 3toM ciyuae onpenensercs dop-
MYJI01

Q.= Q — 0,725 1':55p, (165)

riae Q — pacxojl HE3aTOMIEHHOr0 BOAOCINBA; fi — NPEBHILICHHE TOPH-
30HTA HUXKHEro Obeda Hajl NOPOroM BOLOCIAHRA.

TpaneuennanbHeli BONOCAHB C BEIPE30M, CYKHBAIOUMIHMCA KHH3Y, W
HaKaoHOM OokoBbiX crtopoH 1:1 (komerpykumm A, W. HMeaunosa) mo-
HET padboTaTh NpH CBOOOAHOM H 3aTONJEHHOM HCTEYEHHH TIPH pac-
xofax or 5,2 no 7,35 m%c. Ianop Boawm man moporoM BoJOCAHEA He
nomked npeseiartk 0,33 b, roe b —aawHa nmopora BOROCAHBA.
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Pacxoan Boawl (J/¢) onpeneasior no dopMmynaMm g BoJOcAHBAD
4) He3aTOMJEHHOro

Q= 1000 pb 2, (166)

MpHUEM 2
b+ I A

p=1,86— OB {IET}J

6) saronJeHHOro >
(= Q — 0,67 6F' ™. (168)

Omnbka usmepenus cocrasasger == 3%.

“‘ v 3aronaenne Bopocausos Yumonerrn n A. M.
i Mpanosa co cropoHsl HHMKHero Opeda jmomyckaercs
He cehime 0,8H. _
Puc. 141  Tpe- TpeyroabHuii sogocaus (Tomcona) mnpem-
YroasHuil ROJO- HAZHAYEH JJf H3MEpPeHHS MajblX PAacXoJiOB BOIBL. =

CJHB. Yeaosusi ero paboThl aHaJorHunsl pafore Tpame-
LICH/1aILHOTO BOJOCAHBA, "
Uanle ncero NpuMEHSIOT TPEyroJbHBI BOAOCJAHB C NPAMBIM YIJa0M

npn pepuinne, 7, ¢. a=90° (puc. 141). Pacuernan dopmyna umeer BHg
Q=144 (169)
Beanunna Hanopa H mpoaxna 6uith He Menniie 0,05 M. Bepoaruas

omHOKa H3MEPEHHHA pacXola BOJAbl TPEYroJdbHLIM BOJOCJHBOM € MpfA- o
MEIM yraoM npH sepiunse 1—2%.

[IpaMoyroabHs it Bofocnue OGe3 OOKOBOro CXKAaTHA HMeeT =

Nopor BO BCIO HWIHPpHHY KaHala. anur BOJOCTHBA BO3BBINIAETCH Hal

JHOM Kaiaja He MeHee HanGoJbluell BeJHUHHEl Hanopa, a Npu Majibls

Hanopax — He Menee 0,2 M.
Pacxon Bonw onpeneasior o oduteit hopmyae

Q=mbV 2g H*", (170) &

rae iy — KoadHHenT pacxoia BOJOCJAHBA ¢ YY€TOM CKOPOCTH Moa-
xofa. 3HaueHHs my Ge3 yueTa CKOPOCTH NOAXOAA AaHBI B NPHIOKE-
HHH 3.

BonoMepuse nacankun obaanaior MeHbIIEH TOYHOCTLIO H3-
mMepennsi BoAwl (omnoka =5%) no cpaBueHuio ¢ Bojocausamu. Ho
3aTO OHM CO3/1a10T MEHbIUWI MOANOp BOLBL. DTO BOJAOMepHOe YCTpOH-
CTBO COCTOHT H3 NEeperopaxHpBalonied pycJo KaHaja CTeHKH H CXOHIfi-
ulerocss B Helt Hacafka, aakpenjennoro y orseperus. [Tonepeunoe ce-
yeHHe Hacalka MoMeT OBTh KPYTIJLIM, KBaApaTHBEIM HJAH IMPAMOYTOJb-
HbiM (pHc. 142).

Hacaaxku paboraior Kak BoJoMepLl NpH coOJIONEHHH CAeLYIOLLHX
YCJIOBHI: '

1) pacnonoiKeHHe LiMTa — NEPHEHAHKYJASAPHO K OCH TOTOKa;

2) HCTEUYEHHE — 3ATONJCHHOE, BLHIXOAHOE OTBEpPCTHE AOJKHO OLITh
Noj YpOBHEM BOIH He MeHee D cM;
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3) Pa3HoCTb VPOBHEH BepXHero H HuxHero 6bedoB z — He CBLILE
0.3 wm.

Pacxons BOAL, NPONYyCKaeMble pPasAHYHBLIMH THIAMH Hacalkos,
onpeaedsoTcsa no GopMyaam:

Kpyraoro

Q=32d"Vz, (171a)
NPAMOYTOJIBHOTO

Q=41ab )z, (1716)
KBaaAparHoro

Q=4,12Y 2, (1718)

Pic. 142, Hacanxu-sonomeput

rae d—pmnamerp, @ n b— BpICOTA M IIHPHHA BHIXOAHOIO OTBEPCTHH
Hacaaka (cMm. puc. 142).

Habmonenus npoBoAsT No ABYM peHKaM, YCTAHOBJCHHBIM CO CTO-
pPOHEI Bepxnero W HHxHero Obedon. Hyab obGenx peek ycramasiu-
BAETCHA HAa YpOBHE OCH HacajKa.

Bonomepunii mopor CAHUHMPH (puc. 143) moxer paGo-
TaTh B YCJOBHAX MEPEMEHHOro pekHMa (MOAMOpP HJAH CMajf BOAL CO
CTOPOHBI HHJKHEro Obepa) H Ha ydyacTKax C HEYCTOMUYHBHIM pPYCJIOM
(paambiB, sannenne H 3apactanne). Pexum Huxuero 6beda He Bausger

H
Ha HCTeueHue yepes mopor, ecin  —— << 0,8. Ilpn atom pacxon Bozw!
“ -
onpeaeasercsa dhopmyJion

Q= (0,3? + 0,04 %) (b, + mH,)V 2gH? (172)

rie Hy—wHanop BOJL Haj TOPOTOM CO CTOPOHLI BepxHero Gueda;
Hy— 10 Xe co croponsl HuxKHero Gbeda; p — BHICOTA nopora Hapm
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AHOM Kauaaa;, m— xosdHuuedr 3sanoenus oTKoca; ba—
nopora (by = by-+ 2mp, 3neck bx— wHMpHHA KaHaja 1o JHY). :

[TorpemHocTb H3MepeHHsi pacXofga Boibl cocrasasier =6%. Bomo-
Mep CAVKHT Aas uaMepenus pacxofos ot 2 jgo 20—30 wm/c. Peiika

_*—”
el s
|
s
|
|
L3

-....If'

[ ™
—

=
—
————

]

Puc. 143. Bonomepunit nopor CAHHHPH.

yeTAHABANBACTCS B KOJIOMILE, KOTOPHIT coobliaetcs ¢ BepXHnM GhedoM.
Hyap peiikn cosmemaercst co cpeiseit orMerkoii nopora. Co croponst
HHIKHero Obeda pekoMeHayeTcs ycraHaBauBath peifiky. OHa HeobGxo-

AWMA AA8 KOHTPOJA OTHOCHTEJBHOTO 3aTOTIIEHHH.
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Boaomepunse MHTOBHAHBE BOJAOBLIIIYCKH OTHOCATCS
K PEryaupyioulHM cOOpyeHHsiM, ofecneunBaioliHM 0JHOBPEMEHHO H
vuer Boaw. [lpuMepom Moxer cayxurh ponoseinyck Cb-47, npenno-
#ennwit M. b. bytoipunuim (pue. 144). Ero yeranaransaior i rojsosax
pacnperesuTe bHON COTH H HA XO3AHCTBeHHBIX BOAOBBLIIEJIAX IIPH pac-
xopax 1,6—2 m?*/c u pekomeniywr K pabore TONBKO NPH HCTEYEHHM
u3-nox mura. Kospduunent pacxona 6au3ok K enuHune. llostomy
B pacuernsix GopMyaax pacxolla ykKasauHweil xKospduument orcyr-
CTBYET.

COon ¢ pedkou o
Hg

Puc. 144. Bomosunyck Ch-47.
B=1700b; B,=20b.

Pacxonubie opMyJas HMEIOT CACAYIOLIHE BHJL:
a) NpH CBOOONHOM HCTEUEHHH

Q P IE""'iF‘!ur. V 2.!':{ {HH By "IIHJ] ! “TE}

6) B YCAOBHAX 3aTOICHHS

Q=—bh, V 2g (H, — H,), (174)

rie Q@ —pacxon B M¥/¢; b— WMpPHHA IIHTOBOrO OTBEPCTHSI B METpAaX;
Ay — BBICOTA OTKPBITHA IMMTa B Merpax; Hy—orcuer no BepxHei
peHke B Merpax; Hy— OoTCUCT N0 HHXKHEH peHKe B MeTpax.

Hynn peek ycramasanmBaloT Ha YpPOBHE IOpora BOROCAHBA. 31€Ch
BEAVTCA HAOJIONEHHA 3a YPOBHAMH BepXHero H HuKHero ObedoB H
BBICOTOH TIOJIHATHA TIHTA.

[Tapunannnpe BonomMepn paGoralor no NPHHIHNY Yyyera
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Pue. 145. IMapunansusii sogomep IMuranosa—Ilonosoi.

a— npofoAkHEil pazpes; 6 —naan: [ —pemerHa 5 X 5 MM, 2-— KpenaeHpa

MCCTHEIM Matepwanosm, J— arpamGoBannmfi rpasufi, f = |10 cm, 4 — ofpaTHnij

fHALTP, 5 — KpenAcnMe MOCTHWM 2 MAaTCpHanoM, 0O — KOHNCTDYHTHRHLIe INDId,
§— cuerdnk <Roimocs, §— Kpuwka awxa, §—Oeron 1:3:06.




JACTHYHOI'O (0T BCEro H'DTI']!{EI} pacxola Bojdbl B NapajJJeJLHOM OTBOIC.
Pacxon Bcero nortoxa BRIpamacTcH CJ[EII}’IE}IHEﬁ 3ABHCHMOCTBIOI

Q= kg, (175)

TAE § — pPacxoj B OTBOJAE, R — MOCTOAHHBIN KO3 {HUIHEHT, paBHBLIH OT-
HOMIEHHIO OGLIEro pacxofia HoToKa K napiHajbHoMy (YacTHYHOMY).

Hamepenune pacxosa Bojiul B Tpydax napiuHaidbHbBIM MeTOAOM OBLIO
npeaaoxeno B 1910 r. 10. B. Jlanre.

MapunaapHoii Bogomep-peryaatop @, M. Iluxkanosa
n B. 5. [Tonoeoii npencrasaser coboit BOLOBLINYCK 3aKPhITOrO THIA
(TpyGuaTtniii). B kKoaopue nap tpybGoil nomemeHa orpojanada TpyOxa,
OAHHM KOHIOM COefHHeHHas ¢ BepxHum ObedoM, a JApyraM — ¢ HHHK-
uuM Obecom ocnosnoro noroka. Ha orsoanoft 1pybGKe CMOHTHpOBAaH

! .——/—Trbf
—— _._._j |‘¢." - _. Eﬁ_’—— r——

ST H“ < sy |
'R ' Ihi-r-.-:'_-_r :
b | e *Eml
= F U, ] R
-—.f‘]l-...-_"__ “:?E{H_‘ b
2 |..._‘.r

Puc. 146. TpyGuarthifi BopoMep-pery1aTop c€o cxoas-
MMMCA HACAKOM.

{ — mHTOROE verpoficteo; 2 — Tpyla: § — nacapok: 4, 5 — xo-
Aogent & — CTeHKAa,

cueTunk «Kocmoc». Konerpykuns Bogovepa nokasasa na pucynke 145,
Boja, npoxojsimas uepes cueTYHK, BpalllaeT ICLTYJIOHIHYIO KpPBlib-
44TKY, nOMelleHHYI0 B OpoHsosblil Kopnye. ITo uncay 06opoToB Kphiib-
HATKH OTCUHTLIBAETCH CYMMApPHBI CTOK, KOTOpBI Nepefaercs uepes
CHCTEMY mepenad Ha undepoiaar.

Bopnomep-perynarop o6opyaoBaH HHTOBLIM YCTPOICTBOM H OTHO-
CHTCH K PEryJHPYCMBIM BOJOMEPHBIM COOPYHKCHHSIM,

CYILECTBYET HECKOJbKO KOHCTPYKIHII napiuajbHEIX BOJOMEpOB.
Pasan4aiorest OHM KOHCTPYKTHBHEIMH 0COGEHHOCTSIMH COOPYIKEHHS H
CYETYHKA.

TpybGuaTeiMu BogoMepaMH-pPEeryasgaTopaMu CO ¢Xo-
AAUIHMHUCS HacaglKaMH qacto 060pyAVIOT X03AHCTReHHbIE BONO-
BBULEILI HAa OPOCHTEAbHLIX cucTeMaX. Oum paccuHTannl Ha pacxof 1o
1,1 M%*/c, a aByxXoukoBBIX — Ha 2,2 m¥/c. Bopomep-peryasarop (puc. 146)
COCTOHT 13 BRIXOJAHOrO OroJIOBKa, ILHTOBOrO yeTpoicTBa; TpyOsl H BOMLO-
MEpPHOr0 KOHHYECKH CXOJALIerocs Hacaaka.

Konuuecknit nacagok nmeer pauny Iy, PABHYIO THAMETPY BXOJHOrO
orsepcrus D, a amamerp seixoanoro ceuenuss d=0,74D. Jinuna nps-
MOro yuactea TPyGLl OT IHTOBOrO YCTPONCTBA 10 CYIKCHHS JOJKHA
ObiTh He meHee 60, a ucreuenne — s3aTomjacHHOE. DTH BOJIOMEpPH! NPH-
MERAIOTCSA NMPH nepenafax yposHed or 2 no 60 cM; norpemsocts B H3-

MepeHHn pacxoaos 3—4%. Tpy6w, Kak u HACaL0K, MOTYT GBEITH Kpyr-
J0TO HJIH NPAMOYTOJBHOTO CeYeHHs.

271



I
gl G ey
= -5 T a_nﬂ_'!' ™ s
SR : [ o

e g e, ...,_.M....:!'r

il EPIEETEH - L1 -

PN NN o SSRGS ORI SRR _

VS TIPS S PP VL7 g

Puc. 147. BogomepHan npHCTaBKa,
O — aKAoRNLE Dxo) B IPHCTHDKY, = I!!i‘lﬂ!ld.ﬂ-ﬂ BXOI.

Bonomep obuyno obopyaoBan pacxofovKasaTeJeM HIH CYETYHKOM ';
croka, Ha pue, 146 nokasano pacnoaoxenne npubopa B koaoaue. Bepx-
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Puc. 148. Msuoronpesenpinit pac-
xonoykasarens PC-66.

1 — npucrabka; 2 — Nopménn; J&— pery-

aupyiomuit Bunt: 4 — nwpeptnat; 5§ —

Kopnyc: 66— Dapaban: ¥ — MEXGHHIM;

8 — perynsrop; §-—1pyba, 10— natpy-
Gox; /I — wmenesas xopobxa.

HAS YacTh KOJ0/lla COefHHeHa ¢ Tpy-
Ook, T. e. ¢ DONBLIIMM JaBJeHHeM, a
HHIKHAS — ¢ HHXKHHUM JapienneM. B
CTeHKe, pasjlensiolleil KoJaojel, pac-
M0J0XeHa aerajb npubopa, BOCIpH-
HHMAONAaa PasHoOCTh JaBJAEeHHH.

BopoMepHbe TNPHCTABKH
VCTPAHBAIOTCS B BHIE KOPOTKOH TPY-
OB KpPYyrJaoro HJAH TPAMOYToJALHOTO
Ceyenns, yCTaHaBJAHBACMON Nepej 3a-
TBOpoM coopyxenus (puc. 147). Ilo-
rPpeImHoCTh H3MEpeHHs pacxojia He
npesuiniaer =+ 4%. Tunopne ruapo-
TEXHHYECKHE COODVIKEHHS C BOLOMEp-
HbIMH HpHcTaBKami paspabortansl a8
H3MEpeHnsl pacxofios Boawsl or 50 Jdfc
mo 20 m3fc. :

Pacxoll BoJAul ONpenensieTcd cje-
aviouieit opmyoi:

Q=poV 2gzy,

rae p— Kosduuuedr pacxomxa upH-
CTABKH; @ — IWIOWIaAb CEeYeHHA TpH-
CTABKH; Znp— lEpenajy JaB/jeHHa Ha
BXOLE B NMPHCTABKY H B BOJOMEPHOM
CEueHHH.

Kosdpduuuenr pacxona p 1aa Kax-
JIOTO THHNA TNpHCTABKH SBJASIETCA BE-
JHYHHON TIoCcTOSHHOI, 3aBHCANEr OT

(176)

paccTosuns [, HA KOTOpPOE VIAAJEHO BOJAOMEpPHOE CeueHHe OT BXoja
npucTaBkd. 3Hauenue xoshduuUeHTa pacxola onpeneasiercs Mo IMMoH-
PHYECKHM 3aBHCHMOCTAM, [PHBEAEHHBLIM B TabJ. 7D,

HenpepniBHo geficTByloune apToMaTHYeCcKHe NP H-
HOopB YCTAHABAMBAIOT HA BOLOMEpPHBEIX YCTPOICTBAX, KOrja HYXKHO
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TaGaunma 75

IMNUPHYCCKHE 3ABHCHMOCTH IAs onpeaeienns kosdduuncHTa
pacxona BONOMEPHBIX MPHCTABOK

(mo nanesim B, E. Kpacnosa)

Paccrogsue 10 BOLO=-
Cedenne Tpyow MEPHOPO CeHenHs SaBUCHMOCTD
Bxoa B npictasky NPHCTABKI I l Aan onpeaeacHnn p
) HJH
X {
Haxaonnuit Kpyraoe 0,5—1,5 p=10,57+ 0,08 -
(6<90%) !
[IpasoyroasHoe 0,5—1,5 p=10,51 + 0,08 B
(b:a=1,51
; 5 [
[Tpasok Kpyraoe 0,3—0,5 po= 0,47+ 0,38 5
(b =~ 90°) 0,3—0,5 !
. Ipamoyroanuoe p=0,52+40,38 —
(b:a=1,5)
I @ — BHICOTA NPAMOYTONLHON NPHCTABKH; b — mnpHHA.

ABTOMATHUCCKH PETHCTPHPOBATH HEOOXONHMbIE BEJHYHHBI A/ Olpenre-
JEHHS pacxojla BOJAbI HJH HENOCPEeACTBEHHO pacxoia BOAbl, a HHOTAA
# cymMapusit crok. K mepsoit rpyine oTHOCATCS caMONHCIE! YPOBHEH,
onucannsie B § 50. Iloxkasanus cymMmapHoro croka HAaloT CYCTYHKH
CTOKA. K HHM OTHOCHTCH CHETUHK ﬁI{.DEMﬂE:#, II]JHMEHHEMBIﬁ B HOap-
HHAJBHBIX BOJAOMEpAaX.

Muoronpeneabunii pacxopoykasarteanr JPC-66
TPUMEHSIeTCs 1151 H3MEPeHHsl W 3amucH pacXona BOAb HA MHAPOCOOPY-
JKEHHSIX ¢ MpomycKHoit crnocooHocteio ot 0,1 mo 50 m3/c u Gonee.
JPC-66 paGoraer no IHPHHIHNY MEepeMCHHOroO nepenajia JAaBJeHHH.
Ha puc. 148 mokasasa ycranoBka npunbopa Ha BOJOMEDHOH 4acTH
coopyKenua — THna npucraskn [, [lpnbGop ycranapiauBaercsi B KOp-
nyce 5. B natpyOke /0, 3ajenanHoM B BOJOMEDHOM CEYEHHH, HMEeTcs
nopiienb, KOTOPLIl BOCIPHHHMACT Nepenaj AaBjeHH HA BXOJe NpH-
CTABKH M TepejfaeT ero 4yepes rubKyi0 HHTh M peryisTop & Ha Mexa-
HH3M 7. ITOT MexXaHH3M mpeolpasyer nepenaj AaBJeHHH B MMOKasamms
pacxona soakl Ha uudepOaarte 4. MismeneHHsa pacxofoB BOAH BO Bpe-
MEHH 3anuCcHIBAlOTCS Ha JeHrTy Gapabana 6. TpybGa 9 sawmuuiaer ruo-
KYI0 HHTb OT MeXaHHuecKux noppexjennit. Jlauna noxseca nopumus 2
peryaupyercsa B yanae. Pamuyc mojpeca ycTaHaBJHBAeTcs ¢ NMOMOUILbIO
BunTa J. lllenesas xkopoGka I/ npenoxpausfer narpybox ¢ mOpuiHeM
OT 34COpenHs MycOpOM.

77. HaGawopeHna 3a npeHaHbIM CTOKOM

HabaoleHHs Ha OCYIIHTEJbHBIX CHCTEMax CBOAATCA K onpenee-
HHIO PacXofloB BOAH, cOpachiBaeMoil ¢ ocymwacMoil mronain. Moayanb
JDeHa)KHOTO CTOKAa HAaXOMAT JeJeHHeM pacxola BOLHE Ha MNJOIIAAb,
OCyImaeMyr IpeHaKHOH CHCTEMOH.
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Yuer BOJALI Ha OCYWHTEJBHEIX CHCTEMaX IPOHM3BOLHTCA TEMH Ke
BOJOMEPHBIMH YCTPOHCTBAMH, 4TO H 11a OPOCHTEJLHBIX cHcTeMax. Ma-
Jble PacXoibl BOALI HAMEPATCH 00BEMHBEIM cnocofoM,

O0bem BOAB, OTBOJAMMELL ¢ 1 ra ocymaemol nJouiaas 3a onpeje-
JIEHHBIT MPOMEKYTOK BpPEMeHH, COCTABJSET

W — 86,447, (177)

rae W-—o0beM poibl B MY, ¢ — MOAYJIB APEHaMXHOro croka B Jf(c-ra);
T — npofonATebHOCTL NEPHOLA B CYTKaX.

78. Oprauusauus paGor
IKCNAYATAUMOHHOH THIPOMETPHH

Iugpomerpryeckue paboThl, TapHpOBAHHE COOPYIKeHHI, 06paGoTKY
MaTepHason HaGmojienni, BorobajaHCOBEE pacueThl H HAA30p 3a CO-
CTOAHHEM MOCTOB H I'HAPOMETPHYECKHX CTBOPOB BHINOJHSET FHAPOMET-
PHUCCKHUIl TEePCOHa YnpaBiaenus sKcnjyaTaund chcremsl. Bee ruspo-
METpHUYCCKHE YCTAHOBKH M BOJAOMEpPLI HAHOCAT Ha cXemy (cM. puc. 139).

Ha X03SIICTBEHHBIX OPOCHTE/ILHBIX CHCTEMAaX Y4YeT BOJBI OCyLIeCTB-
JAAETCS PYKOBOJHTCJIEM BOAONOJL30OBAHHA H BOAHBIMH pPery/JIHpOBIIH-
kKamH. llonyyus or ynpapaenus cHcTeMOil B COOTBETCTBHH C BHYTPH-
XO3AHCTBEHHBIM [JIAHOM BONONOJL3OBAHHS ONpEAedeHHbIE PacXoibl
BOJbI B MYHKTaX BLilena, OHH pacipeieqsior BOJAY Mexay OpHragami,
ABEHbSIMH H TMOJHBAJLIIMKAMH.

Bonpocw daa camonposepru

l. KaxoBw Uen# M 3agaun SKCOAYaTAUHOHHON THAPOMETPHH?

2.3 Kak#e OCHOBHHIE rpYNNH THAPOMETPHUECKHX NOCTOB Ha MeJHOpaTHBHON cH-
cremer

3. Kakne merosn ydera BOAb NpHMEHAOTCA HAa OPOCHTEABHON CHCTeMe?

4. Kakne Bol snaere cnocoOwi yuera BOAH NPH PYCAOBOM MeTode Ha peKax,
PYUbHX, BOAOXPAHHAHIIAX M KaHanax?

5, B uem sakmowaercs saflaua TapHPOBAaHHA THAPOTEXHHYECKHX cCOOpYHemui?

6. Kak knaccuuuupyoTcss BONOMEpHHIE YCTPOMCTBA Ha MEJIHODATHBHHIX Ci-
cremax?

7. Kakne paM M3BeCTHH KOHCTPYKUHH BOJAOMEpPHHX HACAJKOB?

8. Haueptnre cXeMH BOAOMEPHWX NACANKOB H NOKAXKHTE PasMEPHhe BeMHUHHEL
H3 OpmMya, caymamluX AAS ONpeleaeHHsi Pacxojon.

9. Haueprure cxemy TpyGuatoro Bojomepa-peryaaropa. TTokamure nepenaf fas-
JIEH .

10. Kakos ocHosHO®t npmEmEN paGoTH BOMOMEPHOro npucraska? Haueptute
CXEMY H TIOKAMKHTE DAaCHETHYIO 3aBHCHMOCTB.

11. Hasosnte ocHOBHHE HenpepHBHO JefCTBYIOUIHE ABTOMATHYECKHE npuGopu
AAR yueTa BOIM,

12. Kak paccuntath pacxon nps cBoGOAHOM WCTeuelllll H B YCJAOBHAX 3aTOMje-
HHA uUepe3 BOJOMEpPHLIE NIHTOBLIE BOAOBEIIYCKH?

13. Kakos npusunn paGoTel napuuaabHOTO BOAOMepa?



JlaGopaTopHO-NpaAKTHYECKHE 3AHATHA

Ynpaxnenue 36. BruncauTs pacxojl BOIALI, H3MepeHHBIl B OPOCH-

TEJLHOM KaHaJe TPEeyroJbHbIM BONLOCJHBOM.
Jdano: yron npu sepmudHe ¢=90° manop Ha nopore BOAOCTHBA

H=0,36 m (cum. puc. 141).
Pemenne. [Toacrasass B Gopmvay (170) H=0,36 M, moayuaem

Q=1,40.0,362=0,108 m3/c =108 a/c.

VYnpaknense 37. BuluHCIHTE pacxoj BOJAH, H3MepeHHBIH TparnemneH-
MaJAbLHEIM CYXKHBAIOUIMMCSt KHH3Y € HakgI0HOM GOKOBHIX cTeHOK 1:'y

BOJIOCJHBOM B TOHKOH CTEHEKE,

THUE

£
R

Puc. 149. TpyGuathifl BOXOBHNYCK.

Hdano: aauna nopora b=1,25 M, manop Ha nNOpore BOAOCJAHBA
H=0,35 m (cum. puc. 140).

Pemenne. [lopcrasaas s dopmyay (163) mmupuny BoAOCIHBA
H 3Hau€HHe HANOpa, BbIYHCAACM DPACcXo/l BOJLI

Q= 1,86-1,25-0,35%2 = 0,480 m%/c =480 a/c.

Ynpasunenne 38. Onpesenuts pacxof Boabl (, HsMepeHHBIH KOHH-

YECKH CXOISIIIHMCA HacaJKoM KpPYIJoro CedyeHHs.
Jdano: apaMerp BHIXOXHOro orsepcrTHd Hacanka d=20 cM, no-

Kasanus BOJOMEPHBIX peeK, IPHKpPernvieHHLIX K BepXoBoil H IH30BOM
cropoHam muTta, Hy=>52 cm, Hy=26 cm (cM. puc. 142).

Pewmenne. Pacxon Boan B HacalKe-BOJOMEpe Kpyrjoro ceueHus
onpeneasieM no dopmyae (171a). Pasnocrs yposHel 2z = Hy — Hy =
=02 —26=26 cm = 0,26 M. Orciona

Q=3,2-0,2.70,26 = 0,065 m*c=65 ajc.

Ynpamnenne 39. Bruuncaurs Kosdouumenr pacxoiaa Ttpybuartoro
BOJOBHINYCKA Ha OPOCHTEJLHOM KaHaje, paGoraioniero B YCJAOBHIX

3ATONJEHHOrO HeTedeHHd (puc. 149).
Jlano: sHaueHusi pacxonos () u ypoBRHeit BepxHero Hy H HHIKHEro

Hy; GbedoB, H3aMepeHHBIX B MOJIEBHIX YCJAOBUSX MPH TAPDHPOBKE, NpHBE-
deHsl B Taba. 76.
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Buuncacuue Kospduunenta pacxoaa

TaGauua 76

N H H —H —_—
TAPUPOBKH uﬂ'{i' .’i': HH . M T Vﬁn ol T ]’r?"' (Hy =) L

1 0,510{ 1,44 |1 0,84 | 0,60 0,77 0, G68 0,764

2 0,607) 1,75 | 0,90 (0,85 0,92 0,798 0,761

3 0,635 1,82 | 0,92 0,90 0,95 0,825 0,770

1 0,366 1,05 | 0,75 | 0,30 (),55 0,477 0,768

hH 0,526] 1,49 | 0,85 0,64 0,80 (0,694 0,758 %

6 0,208 0,8 | 0,66 | 0,20 0,45 0,391 0,763 °
Cymma 4,584

4,584 ]
Cpeanee sHadenme fip == —p— = 0,764,

Pewenne. Kosdhdpuuuenr pacxona p BeluncafeM B 3T0il e Tab-

Juue no ¢opmyae

Q

P:

B pacuerax npuusito:

o =

=d? _ 3,14.0,5

o Vg (Hy— Hy)

4

4

MPUIJOKEHHUE 3
3HAYEHHA KO3®dHILHEHTA PACXOJA m, AJIA NPAMOYTOJibHOIO

= 0,196 m*; V 2g = 4,43.

BOJAOCJIHBA
Mpu py. u
I, u
0,2 0.3 0.4 0.5 0,6 0,7 0.8 0,9 1.0

0,05 | 0,476 |0,470| 0,468 | 0,467 | 0,467 | 0,466 | 0,466 |0,466| 0,465
0,10 | 0,462 [0,450| 0,445 | 0,441 | 0,440 | 0,438 | 0,437 [0,437| 0,437
0,15 0,468 |0,452] 0,443 | 0,437 | 0,435 | 0,432 | 0,431 0,430} 0,429
0,20 0,478 |0,457| 0,446 | 0,438 | 0,435 | 0,431 | 0,430 0,428 0,427
0,25 0,489 |0,465]| 0,451 | 0,443 | 0,438 | 0,433 | 0,431 |0,427| 0,427
0,30 0,497 |0,472]| 0,457 | 0,450 | 0,441 | 0,435 | 0,432 0,430 0,427
0,35 — (0,480 0,464 | 0,453 | 0,445 | 0,439 | 0,435 |0,432| 0,429
(1,40 — |0,488| 0,470 | 0,457 | 0,449 | 0,443 | 0,438 |0,435] 0,431
0,45 = — | 0,476 | 0,463 | 0,454 | 0,447 | 0,441 |0,438| 0,434
0,50 . — | 0,482 | 0,467 | 0,458 | 0,451 | 0,445 [0,440| 0,436
0,55 — i — | 0,472 | 0,462 | 0,453 | 0,448 [0,443| 0,438
0,60 i = — 10,477 | 0,467 | 0,457 | 0,451 |0,446] 0,441
0,65 - = — | 0,482 | 0,471 | 0,462 | 0,455 |0,450| 0,444
0,70 = s iy = 0,475 | 0,466 | 0,458 0,453 | 0,447
0,75 — —_ — — 0,479 | 0,469 | 0,462 |0,456| 0,450
0,80 s = . e ks 0,473 | 0,465 |0,459| 0,453
0,85 - - el i — | 0,477 | 0,468 |0,462| 0,456
0,90 — — i . T4 0,480 | 0,461 |0,464| 0,459
0,95 - — _ — — — 0,474 |0,467| 0,462
(0,00 — — —_ — — — 0,477 |0,470] 0,464
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NPUAOKEHNE 4
NOMPABKH HA JUTHHY MOJBOJHOR YACTH TPOCA

¥roa oTkacHeNus Tpoca, rpad.
Hasepenuan
ey 10 15 20 25 0
1 0,01 0,02 0,04 0,06 0,00
5 0,04 0,08 0,14 0,22 0,31
10 0,05 0,15 0,25 0,40 0,60
15 0,10 0,20 (0,40 0,55 0,80
OrJIABJIEHHE
MNMpegacaonue . . ; . s . . . . . e B 1 e 1T e B T e Rl T ol Pl | 3
L T e e A R e e TRt ey Sl s L R ra e O e 4

Pasaea |. Metcopoaorus (7)

Tama [. Armochepa i ee crpoedne (7). Tema 2. MereopolordyeckHe SAEMCHTH, WX Xa-
pakTepucTHEa M wamepende (8). 1, Conmevwpan paauauna (8). 2, Tesmneparypa nmouss (B).
4. Teumneparypa soaayxa (11). 4 amnocTs Boaayxa (13). 5. Hcnapesse ¢ NOBEPXHOCTH BOAW W
nowpk (17). 6. Henapenre ¢ nopepxmnoctil pewikiX Gaccefinon (24). 7. Crymenne BoARHOro napa (7).
8. Ocazxm (28). 9 Boga » nouse (37). 10. DanaenxHe moafyxa (39). 1. Berep (41). Tema 3.
Kansmar, norogs ® ee nporsosw (43). 12, TlouatHe o norofe M kaumare (43). 13, Tunm Bo3-
avuEsx macce (44). 14. OOwme ceegenns o npornosax noroas (45). Bonpocs AnA caMonpoBepkH
(46). JlaGopatopro-upakTuyeckne saudatus (47). Tema 4 Kpyrosopor soaw B npupoae H
Gananc wa sempom wape (65).

Pasaen 11, Peanan MAPOAOrNE . . . & &« & & &+ & % 4 s s 4 = a2 w = o2

Teama 5 Pexw, ux nutaune u pexum (57). 15. OGpasopanne pex (57). 16, [Jdnuxenne noasl
n pexax (60). 17. BGaccefin pexm (62). 18 Kaaccupmranus »u s nutTauus pex (65). 19. F&o-
peiysi pexus pex (65). 20, Pexam pacxofod Bojs B pexe (68). Z1. daiu pexuma pex (63).
Bonpocs assn camonpovepxir (72). JlaGoparopuo-npaxtuveckie sauatia (73). Tema 6. Peunoh
cron (79). 22, EAmuMuu W3MepeHns croka (79). 23, Boauumill Gasanc peqHmx Gaccefinon (51).
24, daxTops, BaHAODIHE na pewnoRt crox (82), 25, Kapra m3oamEER mopM croxa (88). 26, Ma-
MEndUBOCTE Beinqii croka (89). 27. Kpanwe pacnpemeaenns (93). 28, OGecneyeMHOCTh CTOKA
i llocTpoenie KpuBofl obecneneAnoctH (95). 29, Pacwers romosoro ctoka (99). Tema 7. Buyrpu-
roaosoc pacnpepeaenne croxa (102). 30. Pacyer BHYTPHIOMOBOrD pACTpefeAeHHR CTOKA OpM
HANNYIH JaHEMX TRApoMerpuscckHx naGmogennft (102). 31, Pacuer BHYTPETOAOROTO pacnpeae-
JIEHHR CTONA NP OTCYTCTEHE M HegocTaTke janmux mabmogemnft (105). Kpunue .
HOCTH cyTounmx pacxogon (105), Bompocw aan camonposepen (107). JlaGopatopio-npaKTusecKie
sausTua (108}, Tema 8 Xapaxtepume pacxoas poad (121). 33, MakCHMAaAbime PACXOANW TaAWX
0 acaxaesmx Boa (121). 34, OGecneuennoceTs Makcumansumx pacxomop (121). 35. Pacwer maxcn-
MAJREMY PACKOJOB BOAM NPH NAJTHSHH AaWEMX HaGrogennf (124). 36, Pacver MaKciHMaabmoro
JACKOIA TAAKX BOA NPH MEAOCTATOYHOCTH HAH OTCYTCTDMM rEAporcpMiMeckux wabaopeunft (125).
Eh‘. Onpeacaenie MAaKCHMAMLEWX pPACXOA0B JAOMACDHX NABOAKOR NP OTCYTCTHMEH nabawomgenai
(181). 38, TpawchopMauMa MakcHMAnLHOrG pacxofa Bofoxpanmaxmies (138). 30, Munnsansisit
crok  (140). Bonpocm JAnamn camonpomepkn  (141). JlaGopaTtopHo-npakTHYECKHE 3ARATHN (141).
Tewa 9. PaGora pexk ® nasocw (146). 40. dopmmpopanme pewnoro {pgmu (146). 41. Peanue
pomocsl (160). 42. Sueprnn pek (166). Bonpocw aaa camonponepkm (157). Jla HO-NPAKTH-
qeckne sanmrna (157). Teaa 10, Tuapoaorumeckne wadbopmammn u mporuoss (160), 43, CayxGa
undopuanun u nporsosa (160). Tema 11, Oszepa, BONOXPANHIWULA (npyau) w Gomora (161).
4. I-E-umqm:nuun ozep M HX Mopdomerpudeckme saesents (161). 45. Pexusm o3ep M BOAO-
xpanmanm (162). 46. Boaota ® WX ruApoaormdeckme ocobempoctn (165), Bonpocs aam camo-

nposeprn (167).
279

o
i



Paszaca 111, BoaoxosaficTpenunié pacHeTd - - . - - - - ; 165

4 ¥

g
Tema 12, TMountHe © BONOXO3RICTBRENHLX pacueTax (168). 47, Hexoropue o 2
xH  (174)

1.

0 peryadpopadnn croxa (168). 48. BonoXoaRficTBOHNLIC PacyeTsl OpH NPOEKTHPODANEH
HHAHLL (IpYAOB) CcesoHHO-TOAHTHOIO yvanposanuR (170). Bonpocs Ans caMonpoBep
JlabopaTopuo-upakrudeckie aanatua (174)

b

Paaaea 1V. InapoMerpus : 2 : . . i L i lél

Tema 13- Boposmepnme nocTh H FEApOMeTpudSsckie cTBOpH  (181). 49. Ocuonnbic BHAM
ruaApoaornyeckux HaGrwoaatTenbuux nyurTos (181). 50¢ Dopomepuwie mocrw (150), 51, ¥erpoficrno
BOAOMEPHIMX MOCTOR W WapoMerpHycckux croopon (186). Tewa /4. HabGmoaenws Ha BOROMCPHOM
nocty. [Mepsuuuas obpadoTka BofoMepHBX HaGnoaenwd  (192). 52, Bogomepuwe naGuolasns
{192). 53. O6padorka pogomepunx WaGawopennit (195). Bonpocwm mam camonpopeprs (196). Jlago-
paTaopHo-npakTHYeckwe samATHa (197). Tema 15, Ilpomepuuie paloTid NpH CheMKC peK i BOZO-
xpaapanm (200). 54. Ilpowasogcteo mposmeprux paGor (200). 55. OfGpaloTEa MaTcpHAAOD g&lu-
mepoR (206). Bonpocw ana camonposepri (209), JlaGopaTopHo-npakTHuecKHe aavaTHA  (209).
Tesma I6. HasmepeHue i BLIMHCACHHG CKOPOCTeR TEUCOHA o PACXOAOB BOfIkl B peEKAX H EKARANAX
(212), 56, PacnpemencHHe CKOpPOCTEl B NOTOKE H BMUMCAENNE CPEeIIHX CKOpOCTeHd TeYCHHE Dol
(212). 57. Hasmepeunue crkopocTell nonjaaskaMp H BRYHCAEHHe pacxoga Boasl (213). 58. Faaposert-
pHYecKHe BepTymKe (218), 59, Hamcpenne cxopocrefi peprywxoit [222(\_ 60. Buwiicaende pacxoma
BOAR, HaIMepenuoro sepryvmioit (225), Bonpocw gnsm casmonposepks (227). JlaGopaTopuo-npaKTi-
yeckHe aansTin (227). Tema 7. Onpefeaense pacxofoh BoAw Gea MaMepeHus cxopoctell (233).
6l. Teapaeangeckufi METOA ONpeAcheliiA PAcXoNOB BOJAM B cBoGommom pycnc (233), 62, Tmapas-
AHYECKHIL MeTOd pacyeTa pacXolOoBR BOALI D 3aperyanpoBaiimx pycaax (234). b3.  Hasmepedie
pacxofa BOAL MeTOMOM cMmotmeHus (235), 64. OGueMuuit METON MIMEDCHHA pacxoAa soaAM (237).
Bompocw ans camonpoBepkH (237). JlaGopartopHo-npakrHyeckne sanatés (237). Tema [8. CBR3b
MOKJAY pacxXofaMH N ypoBuAMH Boawl (239). 65. Kpubuc 3aBHCHMOCTH MEMAY pacxomami H ypon-
HAMH pomwl (239). 66 Sxcrpanoasuus kpusmix (244), 67. TMogcuer croka (240). DBodpotu AMR.
camonponepki (245). JaGopatopuo-npakruacekne sansrua (245), Tesa 14 Teepamil crok (249).
68, MpuGopw aas orbopa npobu poam (249). 69. Masepenng B BLURCACHA: PACXONOB BIBCUILH-
HEIX Hamoco®m (252). 70. BuuHcaende cToka pipcucnunx manocos (251). 7T Hiumepeune n nullm:-j'
JACHHE pAcCxOfon W CTOKa NOHHMX Hauocon (250). 72, MexakHuccKHil cocTaB nanocon (257). Bon-
pochl AAd casmonpoRcpkm (257). JlaGopaTopHo-npakTHuccKue 3saHATHR (257). Tema X, Sxcmayas!
TANHCHHAGA THAPOMETPHR HA OPOCHTEALHEIX H OCYIMIHTEABHEX cucTeMax {(251). 73. Jajadu SECOAY-
aTaumonnofl regpomerpun (261). 74. Pycnosoil MeTon yuera croka Boau (262). 'ﬁ- ¥Y4yer BOIH
FHAPOTEXHAMECKHMI COOpPYMEHHAME ¢ NpeabapaTeasiol Ux Taprposxod (263). 76. Yuer noxu cne-
WHAALUIAMI RofdoMepinLiMit yeTpoicToaMi, Hx Hnacmrgmxnuun (254). 1. I-lm‘.'i:nm:l.mmn__sa APena
MM cToEoM (273). 78, Opraunzanus paGor (274). Bompocwm aas camonponepkn (279). JlaGopa-
TOpHO-NpaKTEYecKNe 3auarna (275). [pudoacesmwn: 1. UTKAOHEUHH kpiBoll obccnesennocTd o
cepemunst npit €, = 1,0 gng €, or 0 Ao 1,8, (277). 2. Opanuarsl GHHOMHAALHOM BCHMMETPHIND

kpupoft olecnedenuocT npH ':.5 2 G, (278). J. 3uayenne xovppuUHENTa pacxola M AAAL
ppAMOYroakHoro Bomocausa (276). 4. TMompapks Ha AAWEY WORROAHORM HacTH Tpoca {279). %
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