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B cBopruke paccMmarpusQioTcl BOnpockt PesyAuposanus
NOTOKA CKBOIHLIMU  KOHCTpYKyusmy, degopsayuu pycea
pex @ sawjursl Geperos or passMbiad, KOMAROHOSKLE 2udpoys-
A08, peyAupOSaNUA PyCAQ U HAKOCO8 npu sodosabope,
daerca meroduxka pacverod auOuNbl MecTHOZ0 pasmuiea 3a
COOPYNEHUAMU & 00PATHO20 SAHECEHUR PHCAQ 8 HUMKUX
Goeghax NAOTUR, NPUADIRTCA pesyAbTaTul usbickanud & ob-
AgeTu uasTpaue w uccAedosanud audpasauieckoeo co-
nporusaenus OGypuozo noroxa, dava Meroduxg usmepexuil
JAemenTos TYPOYAPHTHOZO NOTOKA NPu UIYHEHUU COnpaxe-
wiil Geeghoa,

Khuza paccuuTaHa HO HGYYNSX paBoOTHUKOS U NPOEKTU-

posuuKoa 2udpoTexruLeckol cneyualbRocTy,

OTBeTCTBeHHEI pegaKTop
3. X. XYCAH-XOJUKAEB
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[A. H. TOCTYHCKHA |

PEr'YJIHPOBAHHUE NMOTOKA CKBO3HbIMH KDHE_TPFI(ILHHMH

§ 1. OCHOBHBIE YCTAHOBKH

Ecan teqo, nMemouiee HanGoabluee nonepeunoe ceyenue D B nJ0CKOCTH,
HOPMANBLHOH K HANpPaBJEHHIO €ro CKOPOCTH, NepeMellaeTcs B HeorpaHHYeH-
HOH MHAKOCTH cO cKopocTeio V Mfcex, To jaBieHHe WHIKOCTH HA TeJjo, HJH
peakiiis Tesna Ha KHAKOCTh, HMEET BhipaKeHue

H
R = Tt%ﬂ e, (1)
rae 7 — oObeMHBIH BEC KHIKOCTH, K2/M®,

[ — kospduunedt oOGTexkauus, 3aBMCAIIHA oOT ¢dOpPMEL TENa H YHcJa
Peitnoanaca

npu4em 3a [ npuHHMaerca JUHeHHLI pa3Mep Teaa, a He NoToKa.

C yseanuenuwem uyucaa PeiiHoabica kKoapguinent oOTeKaHHs najaer,
MOSTOMY MPH NPOMHX PABHEIX YCJAOBHAX KOHCTPYKLUHH, COCTABJACHHBIE H3 MEJI-
KHX JEeMeHTOB, NpH o0llel OJHHAKOBOH Miollany JaiyT OoJbIIYI0 peaxiHio,
HEM KOHCTPYKILHH H3 KPYTNHEIX 3JEMEHTOR.

Ecau nepemeutaerca He Teso, a MHAKOCTh, TO BeJHYHHA PeaKlHH Tena
Gyaer uHag. 3T0 3ABHCHT, BO-NEPBLIX, OT TOI'O, YTO B JABHKYIIEHCSH HKHIAKOCTH
MOI'YT HMETb MECTO BO3MYIEHHSH, KOTOPBHIE BJAHSIOT Ha BeAHUHHY Ko3bhdu-
IiHeHTa ob6TeKanus §, a, BO-BTOPLIX, OT TOTO, UTO B CJyuYae MoOCAe10BaTeabHo-
ro o0TeKanusa pacrnosioyKeHHuX 110 HaNnpas/JieHHIo cKkopocTeit TeJl obTeKaonil
NOTOK HauuHaeT npHobGperath onpeaenentyio Gpopmy.

CTpykTypa HeorpaHHueHHOro MOTOKa MKHIKOCTH, 06TeKalouiero -mnoc.re-
JOBATENBHO PaCNOJOMKEHHbIE NPEnATCTBHA, OYAET XapaKTepH30BATHCS TeM,
UTO OJAHHAKOBLIE JI0 TOTO BO BCEl TOJNIIE MOTOKA CKOPOCTH pachperenaTcs
TAKHM 00pasoM, 4TO nNo ocH o6TeKalHA OHH CTAHYT YMEHLIIATLCH, 4 10 Mepe
yiaalieHns oT Hee OY/JIYT CTPEMHThCA K [IEPBOHAYAJIBHOH UX BeduuyuHe, FIHEIMH
CJOBAMH, KPHBAdA pacnpejieseHns CKOpocTed npH o0TeKaHHH NOCAe0BaTEMb-
Il_l'.l PACTONOMEHHEIX ['JLPE.HHTCTHHI"{ B INMOTOEKEe CO31aeTcd B 3aBHCHMOCTH OT HX
cBoiicts. Ecan, kpome Toro, cam NOTOK HMEeT OrpaHHuYeHHBIE CTeHaMH pas-
MEepLl, TO OH H 10 o0TeKaHus XapaKTepH3yeTcs oflpejeseHHOH KpHBoil pac-
MPEIeIeHHs CKOPOCTei, H B 3TOM C/y4yae oaHa CTPYKTypa Gy/eT HaKaaibl-
BATLCH Ha _H.FI'}"I'}I']D.

[TomMumo cTPYKTYpH TOTOKA, HAa BeJHUYHHY Peakliyu OOTeKAGMBIX Ted
BJAHSAET H3MeHUHBOCTh Ko3ddHIUHEeHTa o00TeKaHHH, KOTOPLIH 3aBHCHT OT
B3dHMHOTO pacctodanud npendarcreuil. [Ipu nocrarouno manexkoM paccTOSHHH
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MEeXY HHMH BedHuyMHa Kosdduuuenta OGaH3Ka BeJHUYHHE ero NpH o6TeKaHHH
OIHHOUYHOTO Tesa. B mpoTHBHOM cJiyuae BO3HMKAaeT IHAPOJHHAMHUYECKOE 3a-
TEHeHHe, CHUIKAIOLLee BeJHUHHY pPEeaklHH Tena, KOTopafs oTpa)aercs Ha
Kosdunuente ofTekanua, NMOCKOJLKY HCTHHHAA BeJIHYHHA CKOPOCTH obTe-
KaHHA HeH3BeCTHA.

Hanomennoe noxkasuiBaeT, HACKOJBLKO CJA0XKHO aHaJHTHUECKOe onpeje-
JIEHHEe BeJHYHHEI COMPOTHBAEHHA, BBOAMMOrO B OrpaHHYEHHLIA CTEHKaMH
noToK. TouabKo AHHAMOMETDHYECKOE ONPENCJEHHE PEAKIIHH KOHCTPYKIHH B
KOHKPEeTHEIX YCJOBHAX HX paGOThl MOKET AaTh TOYHYIO ee BeJHUHHY.

DﬂHEHD AJIA paciyeToB HeoOX0AHMO HMEThL JOCTAaTOYHO TOUHOE AHAJHTH-
YeCKOe BRIpAMEHHe COMPOTHBJEHHIT KOHCTD YKIMIL.

Crpemutsest K ocoboit TouHOCTH hopMya He HMeeT CMhICJIA, TaKk Kak
:,FETEHGBJ]EHHHE B [NIOTOK KOHCTPYRKIHH IIOJ BJAHAHHEM PACTHTEJNBHOIO MYCOpA,
HﬂTDpHﬁ OHH 3aAepPiKHBAIOT H POJb KOTOPOro MOMKET OBITL BecbMa 3HaA4YH-
TeJAbHA, HeNPEMEHHO MEHSIOT conpoTHBaeHne. Tak, HeKOTOpLle H3 CKBO3HBIX
KOHCTpYKUHIHA, HanpuMep cetkn C. T. AanTyHuHa, pacCUYHTHBAIOTCA TOJNLKO Ha
CONPOTHBJIEHHE OT 3aJlePXKaHHOTO CETKAMH MYCOpa, TOria KakK COMpPOTHBAE-
HHE CAMHX CETOK HHYTOMKHO. YMECTHO OTMETHTh BEIFOJHOCTH NPHMEHEHHH
TOHKHX KOHCTPYKIIHH, 0COOEHHO XOpOINO 3alepiKHBAKIIHX MYCOp.

HMrax, ecjii He npeLbaBAsTh BHICOKHX TPeGOBaHHIl K TOYHOCTH aHAJHTH-
HeCKHX BLIBOJOB, OCHOBHYIO HX Ile/b CJIe/LyeT BH/IETh B PACKPHITHH MHApPABJIH-
HECKOH CYUIHOCTH B3aHMOJEHCTBHA NMOTOKA H CKBO3HEIX H'DHETPFH'—IHFI, UTO
HeOOXOAHMO IJisl NMPaBHJALHOH METOAHKH HX npoekTHposaHus. [lpu stom
HeoOX0IHMO YYHTBIBATL, MTO TOYHOCTL pacUeTOB He A0JXKHA BLIXOAHTL H3
npejenos, OOBMHEIX A5 (GOPMYI peurol ruapasiukn (npuMepuo 25%).

KHH CKa3aHO Bhilll¢, OCHOBHOE YGJA0BHE, ONIpEleadoliee BEJHYHAY peak-
IHH BBEAEHHBIX B NOTOK KOHCTPYKIUHH,— €ro CTPYKTypa, SBAAIONIAACSH
pesyabTaTOM BO3JIEHCTBHA Ha NOTCK OBITOBBIX YCJAOBHI (CTEHOK) H BBejeH-
HBIX B HEro CONpoTHBJIEHHH,

Benenersue 3T0T0 CYWECTBEHHO BaiKeH BbIGOP OCHOBHOM (GopMyas ans
pacnpesiesieHusa ocpeHeHHbIX CKopocTell B IOTOKE,

[ToCKOJIBKY BRITSIHYTEIE B PSILI CKBO3HBIE KOHCTPYKIHH MOFYT paccMat-
PHBATLCA KaK CTEHKH, NPHMEHEHHEe OJIHOYJeHHLIX napabon ¢ BePTHKANbHOMH
OCbIO M JIPYTHX KPHUBBIX C HYJIEBOH CKOPOCTLIO Ha CTEHKE 3Jlech HEBO3MOKHO,
d TaK KaK OAHOBPEMEHHO ¢ KOHCTPYKUHAMM NPHXOJHTCH HMEThL AeJo H ¢
JI0JKeM TIOTOKA, TO H JJA ObITOBBLIX YCa0BHi Hano Gpath GOpMysasl ¢ KOHey-
HbIMH CKOPOCTAMH HA CTEHKAX.

JTHM YC/NOBHAM OTBeyaerT napaGona 2-if cTeneHH ¢ ropH30HTaJNbLHOI
ocwio bycennecka-bazena, npencrapnentan ypasHenunem (2).

Beanunna BHYTDEHHErO TPEHHA HHAKOCTH BHIpamKaercs it;'z, TpEHHE
no AHY INPHHHMAaETCHA PABHBIM

M3 sTHX OCHOBHHIX MOJMOMEHHHA BEIBOAMTCA YpaBHEHHe KPHBOf pac-
Npee/eHHA OCPEeJHEeHHEX CKOPOCTeH 10 BEePTHKAJH:

w,:w[1-kﬁ—§.-(1—-3{%)], (@)

rie o, U, — CpeiHAs MO CEYEHHI0O H HA DPACCTOSHHH Z CKOPOCThL, M/cex,
2 — pacCTOAHHE OT NOBEPXHOCTH, A,

k=27Vg,
C — kosdduunent Lllesn.



§ 2. PABHOMEPHO PACNPELEJIEHHBIE KOHCTPYKILHH

B 6LITOBBIX YCJAOBHAX CTPYKTYpa NOTOKA Onpefenserca CONpoTHBAEHHEM
Joxa. B uacTHOCTH, B IJIOCKOM NOTOKe rayGuHOl A OHAa 3aBHCHT TOJLKO OT
COMPOTHBJAEHHA JIHA, TO €CTh OT €ro LIePOXOBATOCTH, WIH BeJIHUHHBI KO3((n-
uuenta C B hopmyne Lllean.

Besikoe conpoTHBJelHe, BHOCHMOE B NOTOK NOMHMO JIHA, H3MEHSET pac-
fpefeJeHHe CKOpPOCTeil No BepPTHKAJAH #, CJIeA0BATEJbHO, OTPaXaeTcs Ha
CTPYKTYpe NMOTOKa,

Kak noka3auiBaioT OnuiTH, COMPOTHBJICHHS, BBEEHHBIE B IOTOK H pacnpe-
JleJIeHHbIe PABHOMEPHO 1o ero rayGuHe n wupuue (HanpamMep, cBalHble pslLl,
3aXBATHIBAIOIIHE HACTONBKO JIOCTATOUHYIO MO IWIHPHHE W JUIHHE [10JOCY, UTO
ee MOJKHO PaccMaTPHBATh KakK MJOCKYIO ¢ PABHOMEPHBIM PEXXHMOM), BbipaB-
HHBAIOT CKOPOCTH 110 CEUEHHIO,

3T0 BHAHO M3 conocTasielng ObLITOBOr0 H 3apery/iHpoBaHHOroO pacnpe-
AesieHHsl CKOPOCTel Mo BePTHKAJH B ONBITHOM JoTKe. [IpHHHMas noBepxHoOCT-
HYIO CKOPOCTHL B JIOTKEe 33 €/IHHHUILY, NnoJiyyaeM 3HaueHHs JIOHHOH CKOPOCTH:
cpeansas Beptukaab 6e3 psaos — 0,31,

CpejHAs MO IHPHHE C TpeMs
psSAaMH Ha BCIO TAYOHHY — 0,74,
TO e ¢ vetsipbma psaamn  — 0,94 M/cex.
B nocneanem caydae AOHHAS CKOPOCTb MaJjio OTJIHMAETCA OT NOBepx-

HOCTHOI.
§ 3. KOHCTPYKILHH, PACNMONOXEHHBIE HE HA NMOJIHYKO TJIYBHHY NMOTOKA

Pery/inposanue 4acto, NOMHMO CHHIKEHHS PACXOJIOB, MPOBOAHTCA AJA
H3MEHEeHHA peXHMa CKOpPOoCTeil B HenmocpeAcTBEHHOH OJH30CTH Y JloXKa NnoTo-
Ka, TO ecTh y ero Geperos HJu AHa ¢ UeJdbI0 NPEAyNpexAeHHa PasMblBa HJH
CO3laHHA }"I.TJI{'.IHHI? AJ8 HapaUulHBaHHH JIOKA 3a CHET OTJaraloiHXCcd HaHoCoRB.

OueBHAHO, NPH TAKOM PEryJHpoOBaHHH BaXHO He CTOJNBKO CHHMKeHHe
GpeftHeil CKOpPOoCTH NMOTOKA, CKOJILKO CKOPOCTH Y ero npanHil. Buiue nokasawo,
HTO paBHOMEPHOE pacnpeaesieHHe CONpOTHBJIEHHH 1O CcedeHHI0 NOTOKA MNMpH-
BOJHT K BLIpABHHBAHHIO 3MIOPHl pacnpejieneHHs CKOpOCTeH, TO ecTh [OBLI-
AaeT OTHOLIEHHE I'PAHHYHEIX CKOPOCTEH K CPe/IHeH, YTO NPH HeIHAUHTENLHOM
CHHIKEHHH CcpelHCH CKOPOCTH MOXKCT [JaTh AAaXKe NOBLIIEHHE CKOpPOCTeH Ha
MpaHHIax,

310 0cOGEHHO HATAAAHO NMOKA3bLIBAIOT HAWIM  ONBLITH C KaMBILLIOBBLIMH
PAAAMH, KOrja npH paBHOMEpPHOM pacnpeaejieHHH CONPOTHBJEHHHT HabJo-
JlaJicA pasMblB JIHA, XOTH CPeIHAsl CKOPOCTh H TTOHHIKA/1ach.

Ecan conporuBaesHs pacnonaraiorcs NPeHMYLIECTBEHHO B BEePXHHX
CJ0AX MOTOKA, TO pasMblBbl JIHA OKA3LIBAIOTCH e€lle CHJAbHEee, YTO BHAHO Mo
PeayibTaTaM ABYX ONBITOB, B KOTOPHX OJIHH H Té e KOHCTPYKILHH CTABHJHCEH
Ha PasHOM PacCTOAHHH OT JAHA.

Takoe ke oTpHUaTEALHOE BAUAIHE HA PEXKHM JAOHIBIX CKOpocTeld nabJio-
naercss W npu ycraHoBke wuros M, B. Tloranosa, nockoabKy 3Ty KOHCTPYK-
IHIO MOMKHO pPACCMaTmpHBAThL KaK CHCTEMY CONPOTHBJAEHHI, MPHAOKEHHBIX K
BEPXHHM CJIOSIM MOTOKA.

Paccmotpim  ycioBHs paGoThl  CONPOTHBJAEHHI B NPHAOHHOM CJo€
MOTOKE.

[lycth /iy — BhiCOTA C€JI0OA, 3aHATOr0 pPABHOMEPHO PACNONOKEHHBIMM
SAEMEHTAMH PEeryJHPYIOmEH KOHCTPYKIIHH.

Kax nokasauo Buille, pABHOMEPHO pacnpejiefieHHble 3MeMeHTh CO3/1al0T
B 30HE HX DPaCnoJOXeHHA YCJAOBHA JJAf pPABHOMEPHOrO pacnpeneeHns
CKOpOCTeH, No3TOMYy IMpPHHHMaeM Mo BCell BuicoTe Ay OAHY CKOPOCTH .

/|



Tak kak y camoro JHa BCJAEJCTBHE €ro CONPOTHBJAEHHA CKOPOCTH
HECKOJIBKO MERBIIE, TO TaKoe' nmpeanonokenHe NoijieT B ,3anac NpodHO-

CTH®

,[I,.rm OCTaZNBHOW ‘uacTH noToka raybounoll i — iy, pacnoJomenHoONn Bbi-

e, CKOpocThb ¢y OYMET JJOHHOH CKOPOCTHIO.
- Tlycrs cpeauss CKOPOCTh: BEPXHEr0 CA0A BHpaKaercd o, -
Jlng yeTAHOBHBILErOCS pexHMa MOMKEM Hanucats 1o Byeccuuecky:

L, o o=+ 4,8V gi(h—A) (3)
[Morouuulit pacxoi 3aperyJaHpoBaHHOi MOJAOCH Oy/eT HMeTh Bupa-

KeHHe

q =7 (fl 8 f'l__l} + T|ﬁ1
MAH; TNPHHHMag Bo BHAManue (3),

= — k) [0, + 4.8V Ei(h— ) | + k. ()

Gopmyaa (4) nuaaaHBaET 4TO MPH 3a]QHHOH AOHHON CKODOCTH HOTOHHBIH
pacxoa Gyner }"MEHH.IIE!T]:EH C yBeaHueHnem BuICOTH /. Taxkum obGpasom,
OJIHH H TOT Xe 3pdekT no samure AHA GyAeT JOCTHLHYT C HEHME][HUHH

CTCCHCHHECM DYCJA4 IIPH HAUMEHbIIEH BLICOTE CJ0A, 3aHsITOro i}ﬂ['}-’lﬂp} 0=
HHMH KOHCTPYKIIHAMH.

PaccMOTPHM KOHCTPYKIHH B BHJAE NPOAOJBHEIX PANOB, COCTABJICHHbLIX
H3 O/IHHAKOBBIX 3/JeMEeHTOB (Hanpumep, noJ0C, 3aHATHIX pAGAMHE HOMEER,
TETPasApoOB, cnupaiel, rUpASHIAMH TPEYroJbHHKOB H T. 1l.; B [IPHBE/ACH-

HHIX TIpHMEpax 3/eMeHTaMu OyLyT OJAMH KOJ, Terpasip, Tpuyrnnhuum
BHTOK CIII[I}EI.’!.II}

3a OCHOBHOH pazMep BO BCeX CAyuafX MPHHHMAETCS TOJU(HHA CTepHk-
Hell d ,, W3 KOTOPLIX BHNOJHEHH 3/JEMEHTH KOHCTPYKiuit. Bece ocranbHbe
PAIMEpHl BEPANAEM HEPE3 TOAIHHY:

BLICOTA KOHCTPYKIHY — ad;

wHpuHa — Bd;

JUIHHA CTEpIKHER. B 3JeMeHTe KOHCTPYKUMH — od;

[Ar, TO €CTh PACCTOSHHE MEXKIY OCAMH 3JeMeHTOB, — Ad;
MJAONLAAbL JiHA, 3aHHMAeMas OJHHM 3JeMeHTOM, — BAd";

o0BLeM, 3AHHMAGMLIA ONHUM SJeMeHTOM, — a3hd?;

A/IHHA CTePWHER Ha M° qHa — ;1::;2 = 5;;33

CONPOTHBAAIQUASACA BOAE naoWaAb crepxHed Hy »° aua — Dy

] L]
ﬂ::‘lqud:T *HT:

5 \ - wd? oud ey
o6beM crepxHedt ‘HA M® AHA —- —— = .

Dd 4 aEn
fi o R
yCTORYHBOCTH CABHPY 7 — — HJ dp (e Hived . (B)
i At Jo e v
. PR e
bR SR . 2g B

rie 6 — yjeJbHuil Bec maTepuaa, L
p — Ko3(pulluentT Tperus, Vit aned
7 — KO3(uuuenT sanaca.

TE:'II{ feJaeM BHBOH A9 FeOMEeTPHUYECKH TMOAODHLIX Huatrpyu’quﬂ
Tnpmnaﬂmﬂﬁ apdext (peakuns) He 3aBUCHT OT AHAMETPA W JLLH JAH-
Huﬁ

0 r_mﬂc'rpyxmm ecTh BeAMWHHA MOCTOsHHAA (TpH ONHHAKQBHX CKQPO-
CTAX). |
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2. HanpaxeHnne marepHana He 3aBHCHT OT AHAMETpPA, C/AEA0BATE/AbHO,
KOHCTPYKIUHH DABHONPOUHKL, Ak :

3. YCTORYMBOCTh CABUIY H ONPOKHABIBAHHIO AJA HE3aKPeNJeHHbIX
KOHCTPYKUMA MPONOPUHONAILHA BEJHUYHHE JIHAMETPA.

4. DPHekTHBHOCTL HCMOJL3OBAHHA MaTepHara oOpaTHO MNPONOPIHO-
HaJabHa jauaserpy. CaenosarenbHO, TOHKHE KOHCTPYKIUHMH BOoOILE BBIrOA-
Hee, Jlag HesakpenjeHHWX KOHCTPYKUHI npejen YyMeHbIIeHHA /AHaMerpa
Onpejensiercd yCAOBHAMH YCTOHUHBOCTH,.

Has ksaaparHoro merpa saperyJHpPOBAHHOTO JIHA

gk . vion
Ti& (E—IHFJ - qu, . {ﬁ)

rie EHP — KPHTHUEeCKHIl HepasMmeiBaOMIHE YKJAOH B GLITOBOM COCTOAHHH
apH rayouue A, 3
1 — YHCJAO YJOKEHHBIX MO BHICOTE CJA0EB KOHCTPYKILHH.
CaenosaTeasHo,
2800 (1 — i)
), (')

:sv]

nt =

JaMeTHM, YTO B NPABYI0 4acTh BXOAAT BEAHYHHBL §, A, o H §, onpe-
AeASCMBIE NPHHATOH KOHCTPYKIHEH, H 7y — BeJAHUYHHA NONYCKAEMOH CKO-
POCTH AAfl JAHHOrO TpyHTA. j

Taxkum o6GpasoM, HEH3BECTHHM OCTAETCH TOJALKO YHCAO CJA0eB 7.

Buicota saperyauposanioro ciaos by, — adn.

Tak Kak NOPOYHOCTh KOHCTPYKIHH HE 3aBHCHT OT JHAMETPa, TO MOKHO
CAEMATh TOJALKO MOBEPOUHLIT pacuer, yAOBJAETROPSET JH NPHHATHHA mare-
pHaN JJAHHOMY THIY KOHCTPYKILHH,

Huxuuit npeaea amaMmerpa aad HE3aKpPenJeHHLIX KOHCTPYKIHA Ha
caBHr onpeaeaserca no (5):

?uiﬂ? 2
prg(d—1)° (7)

d>

Jast cnupaneit U3 CcTaAbHOH NMPOBOJMOKH a = §; s = =a,
Jonyckaemoe CONpPoOTHBACHHE HA KPyueHue

kR, = 1200 xz2jcm®.
ionyckaemulli MOMEHT HA CKpy4HBAHHE
=d?

M, <G kyKe-cu.

'CKP}I"IHBHI‘UHLHH MOMEHT AAH OJHOro BHTKA

2
Uy ad rafdd . o
= Lo Kz cu.

Md — '-Tiﬂ'd'i': §'g—* 5 1

CaejpopatTeasio, a = %‘E_
1

Tak kak M3 KOHCTPYKTHBHHIX cooGpamenuit a <100, To cnupaan MoryT
NMPHMEHATRCH (IPH JOHHHIX ckopocTax mao 9 Mm/cex, Torja kagk nas nec-
Ka AOonyckaemble JOHHBLIE CKOPOCTH 3HAYHTENBHO MeHbine. Mrak, aia nec-
HAHBIX pyceJ HeT OrpaHHueHHd B npuMeHeHuH cuupaiael. Ilo ycapBuam
YCTOHYHBOCTH HE3aKpEenJeHHuX choHpaieid ¢ ~ kosdduuueHTom ; 3anacp
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=2 u npu p==1 umeem no (5):

. 2:2-0,9-4f
82 g 8=T)

== (),02 -:.'f M. (8)

Buiao 66 OMHOOYHO 1PHHEMATH [JA8 PACYETOB BEAHUYHHH OHLITOBLIX
CKOpOCTei, NMOCKOJLKY KOHCTPYKUHH (pas OHH YJOXEHB) HE J0NMyCKaT
NOBLILIEHHA CKOPOCTEH, ONPEAEJEeHHKX PacueToM,

Onuako Ha BepXHHH yuacTOK KpenjaeHuH mocTynaetr BOAA ¢ OLITOBLIMM
CKOPOCTAMH, KOTOpPhe JOJAMHL OblTh norameHsl. 3to TpeGyer yCHJAEHHH

KpenJeHHs, eclH OHO NMpejebHO HArpyMxeHo.
§ 4. CMHPAJIH
Jlas cnupanelt umeem a = B; o = ma; L= 12,5; L = 1,25. CaenoBatens-
HO, (6) npunuMaer BuA
S 80 h (:’n—— den) ' (10)

o

.
INonaras no CokosoBckomy @, = 0,6-17 &'/, i,

HMEEM
i =qi, ,n=08(g—1)i. (11)
Jlas oanoro psiaa
1,2
':P=-?TI-._,— - 1. “2}
Kp

QueBuano, ¢ — ko3bdHUHEHT 3anaca KpenJeHHs AHA CHHPAAAMH.
[IpHHHMan 4as MEJKOro necka r:_m = ],E-HII'* , MoJyuaem:

1.2

=
: (1,2-1074 )™

—+1=75. (13)

Mtak, cnupaad uMelT oueHb 0OALINON 3anac, TO €CTh CO3JAAI0T 3Ha-
YHTeABHO OoJdblnee conpoTHpieHHe, vem Tpebyercs Ad8 HOPMAaJAbHOT O
CHHXeHHS ckopocTeil. [To3TOMY HX MOMHO OCnaGAfTh, 4YTO JOCTHraercs
yYBEJHYEHHEM ara H 0oJee peakoil yKJAaakoH noJoc.

Ecau cnHpaan yaoMxeHns B MaXMaTHOM NoOpajike, TO, NpHHAMag n=025,
noayyuM no (13) aas oaHoro caosf, SKBHBAJMEHTHOTO NHOJOBHHE MOJHOTO,
Ao

OneiTel CO COHPANAMH JUIS SJEKTPONJAHTOK B JaGOpPaTOPHH Aas cpai-
HEHHSi YCTOHYHBOCTH MECKA B HATYPAJAbHLIX YCJAOBHAX MPH NMOKPLITHH CeT-
kamMu 100% naomwaan (7= 1) AaaH cAeaylollHe 3HAYEHHS YBeJHYEHHA
YCTOHYHBOCTH NMeCKa NojJ, HHMH, XapakTepH3yemble OTHOLISHHEM YKJOHOB

i, W L, COOTBETCTBEHHO IPH 3alUHLIEHHOM H HE3alHIIEHHOM JOXKe.

2 3 4 5 6
3,7 45 4,8 4,7 4,7
58 6,2 58 5,0 1,5

I"ayOuHa BOAW, cAM 1
[lecok, d=1,0 wue 3
S5

ol
MNecok, d=0,5 uu 2

Hrak, cnupaid MOryT SalHTHTL NPHGAHSHTEJALHO IPH CKOPOCTAX,
Bapoe GoJblie GLITOBHIX.
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§ 5. YYACTOK HEPABHOMEPHOTI'O PEXKHMA

[Iycrs Ha HexkoTopol aauHe / yuacTka KpemieHus CPeiHsis CKOpPOCTh
MepexoAHT OT GHITOBOH BEJTHUHHB T; 10 Vy. ECJH TIDH 3TOM JIHO BOCHPHHH-
MAeT Harpysky OT YKJOHA £, , TO HAa JOJIO0 PEryJHpyIOmHX KOHCTPYKIHA
MPHXOANTCH peakuHs oT OHTOBOrO YKJAOHA, MOCKOALKY OH IDEBLIIACT
KPHTHUECKH#, TO ecTh OT YKJaOHa {— £ , H, KpOME€ TOro, pEaKlHs HM-
Myabca CHA OT NpeolGpa3oBaHHs KOJHUECTBA JABHIKEHHS MPH H3IMEHEHHH

CKOpOCTEH OT U, 0 7.
Of6o3nauyad AAA NOJAOCH WHPHHOH OJAHH MEeTp BEJAHHUHHY 3TOTO HM-

- nyabca AR, noayudaem

5E=T—;~(ﬂg —a )

C apyro#i CTOpPOHB!, pacCMarpHBas H3MEHEHHE KOAHMECTBd JBHKEHHHA
KAK HEKOTOPHIA A00aBOYHBLIA YKAOH yuacTKa A7, HMeeM

1hlAL = %— (fﬂﬁ — *E:E];

cJe0BaTeNbHO,

UE e

f 0]
Ai= = (14)

Y paprenne (14) nokaseipaeT, 4TO NPH HEPABHOMEPHOM peXKHME AJHHAE
VYACTKA KPEIJEeHHA OnpelesseT BeJHUMHY AoGaBouHoro ykaona Ai, a
CAeI0BATENLHO, H HOTPEGHYI0 CONPOTHBAAIOMYIOCS Nsolajib 3alHTHOH
KOHCTPYKIHH, TOrJa KaKk Ha YuacTKax pPaBHOMEPHOro pexHMa NpH 1o-
CTOAHHBIX CKOPOCTAX AJHHA YY4CTKA HE BXOJHT B pacueT KpemnJeHHH.

Urak, AAA yYacTKa HEPABHOMEDHOTO pexHMa CpPeIHHH pacyeTHLIA
YKAOH &, =F—¢, -+ 4L (15)

Beanunna Af MOXKET 3HAYHTEALHO NMPEBOCXOJHTH BEAHUYHHY L.

Orciona caeayer, uTo BHOOPY AJHHE KDEIIEHHS HAL0 VIeJdATh camoe
cepbesHoe BHHMAHHE, & HE OrpPaHHYHMBATBCA TOJBKO KpEnJeHHEeM Herno-
CpeACTBeHHO YTrpoXaeMoro yuacTkd, K4k 3TO 4acTo JeJaeTcH.

Jlag pacyera KOHCTPYKLHA HeoOXOAHMO 3HATh ACHCTBYIOMIYIO Ha HHX
CKOpPOCTh 7y, KOTOpas OyJeT TaKk e MEHATb CBOI) BEJHYHHY, KaKk H
cpejiHas.

n}FETh Ha pPacCTOAHHH X OT Hayvaaa y4YacTKa CpeiHad H JIOHHAH CKO-
pocTH GYAYT COOTBETCTBEHHO U, H U, ,, @ YKJOH af .

Ilo Byccuuecky
v, = v, +48) ghii.. (16)

INoxaras, 4to cuaa BAEYEHHS Thi K2/m* OT OBITOBOrO YKJOHA BOC-
NPHHHMAETCH CONPOTHRIEHHEM JHA M OCHOBHBIMH KOHCTPYKUMAMH, Oynem
CYHTATL, YTO HMNYJBCH CHJ, YPABHOBENIHBAKMIHX H3MEHEHHE KOJHYeCTBa
IBHKEHWS, PaBHH peaKuMH NJOmAAH conmpoTuBaenus Ha AD, oasoro
KBaJApaTHOro MeTpa jHa.

Torna
2

« Y1, x E 2
g ADydx = — ~g dv,

11



HAH

—2h  avi
bed Wl 1/ taD, dx : (17)
d_uf .
3aMeTHM, uTO BBIPAKEHHE — —r— SKBHBANEHTHO NoBAROUMHOMY YKADHY
Al , TO ecTh
dv*
gif.t*:_ d;' (18)

Caeposateabto, no (16), (17) u (18) mmeem, HCkaAOUAA T, .

Vi Iy Vi

HJIH
dv® v :
- -;f,.l__‘. r= _.__I;_. ) B)—E — gﬁir N {19}
h (]/__im1 4,

3anuck (19) nokassiBaer, 4TO NpPH NOCTOSHHON BeJHYHHE CONPOTHB-
neuuit AD, BeanumHa nnﬁaanunm yikaona Ai, waMmensercs oT Hayada K

KOHLY Yy4acTka KpemnjieHHA NPolopUHOHAABHO KBAJpaTy CKOPOCTH.
Uuaterpupys, noayuaem

e =22, (20)
i ( 2 44,8 x
7oty

ITo VCAOBHAM HEPA3IMLIBAEMOCTH JAHA T'll..r < Uy — aonycKkaemas J1OH-

Hasl CKOPOCTB,
- Torpa no (17) u (19) umeem

a—
10, . e

Un
rie @p=—.
: L

Bripaxan AD, tlepea KOHCTPYKTHBHEI€ ra:ﬂ:—:tbq:mmem'u noayyaem s

KOHCTPYKIHH 1 CJoEB

AD, = -=n. @)

CaesnoBaTeabHO,

_ _Mg—1) .
n= SRt (29

B ACTHOCTH, 1A cnl-tpa.rleﬂ H3 MPOBOOKH (d=5~+10 M)l =1 1253
¥ o= ®a; [El—r::}-—l.?ﬁ _ ¥

212, 5 — 10 .
11,8.1,25 na™ - ‘?123 {’?‘u—‘l} -

12



]
]

Hrak, nas cnupanei
n=0,28(g; — 1) (24)
Tak kak 1o ycaoBHAM BLNOJAHEeHHA £ =05 (maxmarioe pacnojoxe-

HHE), TO HMeeM:
{}15 .-:-?"" E'IEB (I:FU = 1}31

9o < 2,35.

IJTO 3HauMT, uTO HaubGoJee caabag KOHCTPYKUHA H3 cnupaiefi (oauH
cnof 1pi 50% MNOKPHITHA NJAOLAAK) MOMKET NPHHATh NOTOK €O cpejHei
CKopocTeio 7, — 2,35 @, rie ¥, — jonycKkaemas AJf8 NECKa JOHHAA = CKO-
pPOCTh,

[To (24) umeem aad BXOJAHOH CKOPOCTH

OTKY /4

\ s-=%<1+19Vn. (25)

[lycts n cnosiv coOTBETCTBYET Beauuuna o, . Haiinem peanmunny o,

k]

KOTOpasg COOTBETCTBOBAJNA OB KOHCTPYKUHH, ociabaeHHOW Ha oaHH HJH
MOJOBHHY CJ0f, TO €CTh HMena Obl 2 — R ciaoes,
rae R= 0,5 uau 1,0,

[Ipumensia ypasHenne (25), moayuum

o, <1419 Vn—r&. (26)

Boaspamascs k (20), npunnsmas so puumanue (21), umeewm

T {-‘x

x = 46 ( b ) In o (27)

Beawunna 7, onpenenennas no (26), Oyner koHuesoll s yuacTka
H3 1 CJ0SB H HaY4ABHON AAd9 y4acTKa U3 & — kB choes.

JIHHY yuacTKa X, M3 /I CJA0€B Haiijaem, nojacrapass B (27) snaueHus
oy M 2, 1o (25) n (26).

Takum ob6pasoMm, noayuaem

[ Y3 . :
e ﬁ( 0,53 I) (o A1,9)0 (28)

Vn 14+1,9Vn—k"

Ecan ais ydacTtka paBHOMEPHOIO pexcHMa C yKJAOHOM £ H rayOHHOK

i oxaswiBaeTcs NOCTATOUHON € M3OBITKOM MHHHMAJBHAS MOILHOCTH Kpen-
JEHHH, TO eCTh NOKphTHe 50% naomanu (n = (0,5), To Ha 3TOM NOKPLITHH

Oyier 3aKOHYEH TAKiKe M YuacTOK HEPABHOMEPHOTO DEXHMA MPH NOJHOM
MOKpuiTHH (12 = 1).

ILAHHY 3TOr0 yuacTka X NoJay4HM, npuHuMas B (28) n =1, k — 0.5.
CaepoBaTeaLHo,
0,53 ¢ ROV
) [ o fpedln ol ’ = _
S a0 (Ifl H) L 1--1,9¥0,5 Y

COoOTBETCTBEHHO Aaf Y4acTKoB npH n = 1,5; 2,0; 25: 3,0 u 7. a. no-
ayuaeMm X, =135 k; %, =87 h; x,. =73 h; x;3=59 &; x,=39 h

13



§ 6. MOPSJA0OK PACYETA

I. B cooTBeTcTBHH C MaTepHasJoM pyc/ia NPHHMMAETCH CpPefHAd Mo
CEHYEHHIO pPACHETHAA HEPasMbiBaeMad CKOPOCThL V.

Hanpumep, ana ycaosu#i Amypapsu  (Hopmet I'aasrpancnpoexTa,
1952 r., ,CnpasounMk mno ruaporexuuke®, Ttaba. 7—25) npHHHMaeM
v = 0,75 Mfcex npu raybune h =3 M.

2. Onpejensercs COOTBETCTBEHHAN JOHHAfA CKOPOCTL T, 1o dopmy.e

ByccHHecka:
v, =v— 4,8V ghi,

npu4YeM YKJ/OH, €CAH OH He 3ajaH, onpegeasem no dgopmyae Cokonaosc-

KOTO0:
0.5 i
0=17 h™ i

¥

: 0,75 \* =.
oTkyaa i=|=—=—] =10 ;
L ( 17.3%° )

CACNOBATEABHO, HMeeM

v, = 0,75—4,8 ) g-3-10~" =0,5 x/cex.

3. HanGoabmee 3HaueHHe ¢, onpeaenserca Nno HauGogbinell cKOpo-
CTH Bxoga U, [lycrs v, = 2,5 M/céex. CaenoBatensHo,

bl
|

Uy

v

= J.

e
0

=
en

4. [Mo ypaeuenuio (24) onpenenserca HauGoJablIee 3HAYCHHE N1
= 0,28 (9, — 1)?=0,28-4% = 4,5,

5. O6mas aauHAa mepexoAHoro yuactka Oyaer okoao 70 ..
6. OuesuaHo, caenyer uaberars NPHMEHEHHA CHHpased A Pe3KOro
H3MEHEHHA CKOPOCTEH, NMOCKOJbKY HX HA3HAYEHHE — 3amHTA JHA Ha yua-

CTKAX H30LITOYHLIX YKJAOHOB.

Ecau BOOA MMOAXOJHT C OOJBIIHMH CKOPOCTHMH, TO bosee ]]HH,HDHHJH:HD
3AUHTHTE FOJOBHOH YHACTOK mnﬂpﬂﬁ, d OCHOBAHHE eég TlﬂtlJHHHHH H3 CIIH-
pajaen.

C Apyrof CTOpPOHLI, MOMKHO Pa3BHBATL KpenJaeHHe BBepx, uToOH mpe-
AYHPeaHTh pasrod ckopocteft. Pacnosarats saulHTHBIE COOPYIKEHHS He-
NOCPeIACTEEHHO HA CAMOM YrpoXxaéMOM YYaACTKe, KaK 3TO O6LIYHO JAeaeT-
Cfl, HEpaUHOHAAbLHO, 3T0 OOLIYMHO HE JAeT XOpOolHX pesyabTatoB. B pery-
JHPOBOYHLIX H 33LIIHTHLIX MEpPONPHATHAX OOoJABbLIE 4eM rae OH TOo HH ObLlJa0o

HeOOXOAHMB CHCTeMATHUYECKHe OeHCTBHA.
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C. X. ABAJIbAHL

rMYBHHA PA3MbIBA ¥ BEPETO3AIIHTHBIX KPEIMJIEHHH
HA AMYJIIAPBE :

Bonpockl pasmeiBa Geperop AMydapbd H HX 3allHTHl NPHBJAEKAIOT BHH-
MaHHe B cBf3H ¢ OonbmiuMm vulepOoM, NPHHOCHMEIM 3THM SIBJCHHEM B ee
HUMHEM TEYeHHH. SHAYHTENLHAA NPOTAMKEHHOCTh Geperos, NoABEPIKEeHHBIX
pasMelBy, H He3ddeKTHRHOCTL NPHMeEHEHHS TSMKeJLIX MolNepeuHblx LINOp B
YCJAOBHAX AMYyZapbH BHI3LIBAIOT HeoOXOAHMOCTL VCTPOHCTBA NPOAOJbLHBIX
OeperoBbIX KpemieHHH Ha y4acTKax, HYKIaloUUXCA B 3alLHTe.

Takumu yyacTKaMit B YCHAOBHSIX €CTECTBEHHOrO peXHMa pPEeKH MOTyT
OplTh Oepera B pailoHe GecnJoTHHHOrO Bolo3abopa, MHJABX H NPOMbBIIIJIEH-
HbIX O0LEKTOB H LEHHBIX YIOJHI, a TaK:Ke B BepXHeM H HHxHeM Obedax HH3-
KOHanopHo# naoTHHE (HanpuMep, Taxuarauckui rugpoysen).

CyutecTsylouiie MeToibl pacuera GeperoesiX KpenJeHuil HJIH MoCTPOoeHkl
[NPHMEHHTEJBHO K NpeiAropHBIM YUACTKAM pPeK, HJH He OTHOCATCH npaMo K
naHHoif 3apave. Tak, B NMpaxkTHKe MPOEKTHPOBAHHSA LIHPOKO MPHMEHANTCS
ABe pacueTHule QoOpMYJabl JJaf onpeneseHns rayGHHBl PA3MBIBA ¥ GeperoBuix
kpenaenuii: M. A, BysyHoBa, BhiBeieHHad 405 NPEArOpPHLIX YYaCTKOB PeK ¢
VUETOM OTMOCTKH BOPOHKH pasMbiBa KpynHkiM Kamuem, u M. A. fpocnasue-
Ba, BHIBeleHHasi AAs onpeneneHns rayOHHE pasMblBa ¥ MOCTOBHIX OMop
[2, 3; 4.

Bonpoc o ray6uHe pasmuiBa y GeperoBulX KpenJeHHil paBHHEHEIX YYacT-
KOB peK, TeKYUIHX B HEYCTOHUHBOM MecuaHoMm pycJae, ueaecoolpasno pac-
CHDTPETL 3aHOBO, HCXOAA MO BO3MOMKHOCTH H3 HauOoJee [IPOCTHIX H HAarJaand-
HbLIX MpeacTaeJIeHuil.

§ 1. CXEMA PAZMBIBA U METOJ PEIUEHHA

[Ipeanonoxnm, uro pasmupe ana y Geperosoro KPeneHHa HJIH Y CTeHKH
MPOUCXOIHT B pe3yJibTaTe NONepeyHoro cBajia K Gepery yacTH peyHoro moro-
Kd € MAKCHMAJBHEIMH 3HAYEHHAMH [OrOHHOTO [pacxoia, rIyGHHB H cpeaHeii
N0 rayOHHE CKOPOCTH TEYEHHH, CBOHCTBEHHBIMH NMOTOKY H pyciay Ha JaHHOM
yuactke. Ecaiy 3Ke Takoro cpaJsia HeT H TeyeHHe HanpaeJeHo BAOJL Nperpaisl,
TG rAyOHHA 1HAa OKOJIO Hee He MoKeT ObiTh 6oJblie 06LINHON MAKCHMANLHOI
rJayOHHEI pyCiia Ha JaHHOM YUacTKe.

MaBecTHo, uTO NOTOK, BCTpeUasnch ¢ nperpanoil, H3MeHseT cBoe Hanpag-
JSHHE, HE H3MEHs CYIIECTBCHHO CKOPOCTH TEUEHH:, MOSTOMY Mbl MOMKEM
CHUHTATbL, UTO Halll NOTOK, BCTPETHRIINCE CO ETEIiHﬂﬁ., MNOBEPHET KHH3Y C Npei-

H{HM SHAYCHHEM CKODOCTH, HO 3aTeM, HaxXOlfCh B BOAHOIl cpefe, Gyaer
HIOCTENEHHO PACLUIHPATRCA, KaK 3aTonjenHas TypOyaentHasn crpys. Jlaaee, y
AH4, TOTOK MOBOPAUMBAET B CTOPOHY OT CTEHKH, PasMbiBasi AHO 70 TeX Mop,

oy —
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NOKa CKOpPOCThL TeYeHHd, YMeHbUIASACh, HE JOCTHIHET HeKOTOPOro rnpelesbHoro
JHavMeHHA, TPH KOTOPOM pasMblB npekpautaercs. CxeMa Takoro HLBHIKeHHS
noKasaHa Ha pue. 1.

Taxkum obpasoM, obllas cxema pasMbiBa NpHHHMaeTcAa GIH3KOH K cxeMme
M. A. Byaynosa [2], Ho peluenne 6yaeT HHEIM.

Puc. 1. Cxema pasmuipa 1xHa y GeperoBoro kpenaeuus,

a8 — ¢ neprivadkiioeft cTedicol. 6 — ¢ naksoiiiai.

[Torok, yerpemassich K CTeHKe, coBepLiaer aajee ABHMKeHue, nojpolHoe
BHHTOBOMY, ONYCKAETCH M0 CTEHKe MoJA YIJOM K Vpe3dy, pPaBHBIM VIJY BCTpe-
YH NOTOKA CO CTEHKOM, H MO TeM JKe YrJI0M OTXOAHT OT CTeHKH ¥ aHa. B mpe-
aeJie Mmoj npAMbIM YIJIOM BCTPEUH NOTOK NOL TAKHM JKe YIVIOM YCTpeMmasieTcs
BHH3 110 CTeHKe. EcaH CTeHKa He BepTHKaJbHad, 4 HAKJOHHAA (OTKoC), TO
NOTOK HanpaBAseTCsl BHH3 ¢ HAKJOHOM, NMO-BHAHMOMY, MEHBIIHM, YéM HAKJIOH
crenku (puc. 16).

[Ipumem ycJ0OBHO 3a Hauana0o CTPyH cTBOp l—1 €O CKOPOCTBIO H TOJ-
IHHO, PABHBIMH CKOPOCTH U, M Toaudsue (ravouxe) h, notoka Ha moj-
X0Jle K CTeHKe, a 33 ee KOHel —CcTBOp 2—2 no My pekH mnocae npe-
KpalleHus pasMhiBa cO CKOPOCThIO TEUEHHSI U, W ToauuHON £,. B ceuenun
2'—2', 1o ecTh cpasy 3a MOBOPOTOM CTPVH YV /iHA, CKOPOCTb H TOJAUIMHA
OyAyT TaKHMH *Ke, 4uTO M B ceveHun 2—2 TO ecTh U, u f,.

Hanee GyaeMm cuuTath, YTO YCJOBHS HepPa3MbIBAEMOCTH ONpeaessioTcs,
rj1aBHbiM 006pa3oM, pemHMoM BO3BPATHOrO NBHMKeHHH CTPYVH ¥V IHa B TrOpH-
30HTAJLHOM HanpasjJeHHH ot creuku. B oGaacTi e HUCXOASILMEro ABHIKe-
HHA, HENOCPEACTBEHHO Y CTEHKH, B CBSI3H C NOBOPOTOM BO3HHKAIOT MECTHHIE
BAAbLULI C ABHMKEHHEM ¥V JIHA B CTOpoHY cTeHkH (puc. la). 3TH BaabuUL H
Bbi3biBaeMbIe HMH aedOpMalHK AHA, NO-BHAHMOMY, HEBEJHKH NO pasmepam H
HMH B nepeoM npubIHKeHHH MOXHO npedeGpeun, Jlonymenus, nonoGHLe
BhILLIECKA3AHHOMY, Ae/1aJINCh H paHee, B wacTHoctH, M. A, ByayHOBRIM.

Hanna crpyn Lo cBa3ana co cBoeil npoekined Ha BepTHKAJbHYIO IJIO-
CKOCTb, HOPMAJILHYIO K CTeHKe L, To ecTh ¢ riavOHHON NOTpyKeHHs ceueHus

2—92 non ceyenneMm 1—| 3aBHCHMOCTBIO
s L ]-fI + (am)* i
| Ein T L ( )

rie @ — yroJa BCTpPeuH NOTOKd €O CTeHKOf,
m — 3aM10KeHHe OTKOCa,

? — koa(hpuuMenT, MEHLUIHII eXHHHIL.
C apyroit cTOpOHs, AJMHA CTPYH ONPEAEAAeTcA H3 ypaBHEHHA

v, h"

Ux

hy = -‘F"u +k‘:-n ez

i0
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1
I k— TaHreHc yraa pacudpesnus ctpyd ¢. M3 (1) u (2) Haxoaum

= sina ”u_ :
L= b (1) 5

HMckomasn rayGuHa pasmbiBa

H=h,+4+L=h,

. sina v,
M T e (Un_l).-’

H=Cl,, : (4

HJIH

rjie

>, sina Yy .
Sy kY 1+ (fm): (ﬂn _'1) g

[TpaBaa wacte ypaenenus (5) oGpamaercs B eJHHHIY B JBYX cayua-
AX: npd « =0 u npn v, = v,. B oGoux cayuasax rayGuHa Yy CTEHKH PaBHA
HAHOOALILEH rayOHHEe NOTOKA Ha JaHHOM YuacTkKe. 3aMeTHM, uTo AAad
HAIDEH pacyeTHol cxembl HeoOXoJHWMo, uTOOB COOJIAAN0Ch YCAOBHE
H> hy—+h, . Tlpu hy~+h, > H > h, MBI HMEEM HEKOTOPYIO NMEpPexXoaHyIo
006J14CTh, AAs1 KOTOPOH MOMHO TAKMXKEe C U3BECTHBLIM JONYIIEHHeM 10/Jih30-
BAThCS YpaBHeHHeM (5). .

[Tepefinem K BHIACHEHHIO BEJHYMH, BXOJAANIMX B ypaBHeHHe (5).

Beanynua K — TaHresc yraa pacXomJIeHHHs CTPYH ¢ — COTJIACHO JaH-
HHIM TeOpHH M onblTa [1], 3akalouaercs B y3KHX Hpejenax, H ee MOXKHO
HPHHATL CpeiHeii:

=02, (6)

Yroa cBaJa MAH BCTPEUH NMOTOKA CO CTEHKOH o onpeneisiercd, HCXO/sa
M3 KOHKPETHOH KOH(HIVPALHH MOTOKA HA A4HHOM YYACTKE H 3alHLIAEMOIo
fepera. ¥ BepxXoBOro OrOJOBKA 3TOT YroJ MOMXKET OHTh MaKCHMAJALHBIM
wan Gauakum K 90—60° Tlo ocHOBHON Ke JAHHHH GEperoBoro KpenJeHHd
OH MOMXET okasaThcsl He Oonee 20—30°, nocTHras B peiKHX caydaux 45°,

KosuieHT 3 MOMKHO NOJAVUHTH H3 ONBITHBIX JAAHHBIX H PEKOMEH-
Jaupi, HMewiHxca B aHtepatype. CorsacHo gaHHeiM C. T. Aatyausa [2],
JJ OTKOCOB ¢ 3aaoxenHem ot 1 go 3 3ror kospduuMeHT 3akja0uaercs B
npenenaax 0,83—0,64, a no aaunmm K. &, Apramonosa [6], mmeem coor-
peTcTBenHo 0,92—0,79,

[Tpumem (¢ ocropoxHocTbio) § = 0,6.

['ayOHHa H CKOPOCTH TEYEHHA YACTH PEYHOI'0 NMOTOKA, CBAJAHBAIOILErOCH
HA CTEHKY H OGpasylollero CTpylo pasmblBa, NpeiACcTaBasiioT co0o#, Kak
YKA3LIBAJOCh, HAHOOJALIIHE 3HAYEHHS TAYOGHHE H CKOPOCTH HA AaHHOM
VUACTKE PEKH. DTH 3HAUCHHA AONKHE ObITH NMOJAYUEHB NYTEM H3YueHH:
FHAPOMETPHUECKHX JAHHBLIX HA CTBOPAX, pachoJlaraeMblX Ha yuacTke 3a-
HThl. [lpubGanaennsie COOTHOIIEHHA MEmAY HAHGOJABIIMMH M CPEJAHHMH
SHAUEHHAMH TJAYOUHL W CKOPOCTH TEUEeHHA MOMHO BHISSBUTh HA OCHOBE
caeayiomux o0mux coobpaxeHui,

I'. B. Xeaezusikos [8] ykaswiBaer, uro napaboauueckuit npoduin sB-
JSeTCsl HAWJAYYIIHM aHAJOrOM EeCTeCTBEHHOro NpodHAs KHBOTO CCeUEHMI.
B napaGoauueckoM ceueHHH HauOoJbllas rayOHHa B noJaTopa pasa GoJablie

cpenneit. Ilo MHOrouMcJaeHHBIM JaHuLIM, TnpaseneHHEM [, B. XKenesus-
KOBBIM, NPHOJAHIHTEABHO TAKOE COOTHOIWEHHE HMEET MECTO H B eCTeCTBEeH-
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HHX pekax., B mnjecoBwx yuacTkax pek Hauboabmas rayOuHa ObiBaer y
BOrHYTOro Gepera, HO yKasaHHOe COOTHOLIEHHE COXpaHAeTCH.

Caeayer OTMETHTb, 4TO H B TAKOH peKe C HEeYCTOHUHBLIM DYCJOM,
kak AMyjpapbsi, OTHOUIeHHe HauGoablied rayOGuHbl K cpeaHeii ObiBaet
oObluHO OaH3kuM K noaytopa. [lo nonepeunukam Oans Taxwuatama, Mc-
NOJAL30BAHHLIM AJf PACYETOB MO NPOEKTY IJOTHHBI, NOJAYYEHH TaKHe OT-
nouwenus Hauboabmedl rayGuns k cpeawed: 1,36; 1,78; 1,57; 2,10; 1,655
1,73; 1,60 u 1,30,

Paccmorpenne 30 BHIOOPOUHLIX NONEPEYHHKOB AMYAapbH C pacxoiamu
6oaee 1000 »*/cex y rumponocra Yaran 3a 1953—1960 rr. nokasmBaer,
4YTO OTHOWEHHe HanGoAbmeh rayOHHb K CpeAHei, 3akaiuanck B npejenax
1,1—2,0, cocrasaser B cpeanem 1,57, npuuem oOTA€AbHbIE 3HAYHTECALHLIE
OTKJOHEeHHst B OOJALUIYVIO CTOPOHY CBA3AHLI C SBHO BLIDAMEHHBIM pa3d-
apoennem pycaa [11].

CornacHo H3J0KEHHOMY, H Aa8 AMyAapbH OTHOIIEHHE HAHOOALIUEH
rayounsl K cpeaneilt Momer OhTh MPHHATO MNPHOAHSHTEALHO

— = 1,5, (7)

rae f,— cpenuss ray0HHa HOTOKA.

Cpeansisi GoiToBas TAyOHHA ONPEAEAACTCH 110 MHIAPOMETPHYECKHM JaH-
HBIM 1O yuacTky. Ecan xe y4vacToKk PeKH 3aperyJaupoBan, HampHMep,
yCTPOHiCTBOM CHCTEMB GEPeroyKpemnHTeJbHBIX COOPYMKEHHH, CTeCHHAIIHX
pycao, ToO ee caeayer onpeieasiTh pacyeTom, COrJacHo PEKOMECHALHAM,
NPHBEAEHHBIM B Kypcax pery/anpoBanus pyce.l.

BecbMa BakHOe 3HAYEHHE HMEET BEJAHUHHA HaHOOJABUIEH CKOPOCTH
Teyenus. Ee Takme, K4k YKa3blBaJOCh, MOKHO ONPEIEIHTH 110 MaTepHaiaM
rHAPOMETPHYECKHX HaOJIOAeHHH HAa JAaHHOM YHACTKeE. (OTHOMIEHHE HAH-
Goablieil (cpeaxei Mo BePTHKAAH) CKOPOCTH TEUEHHH K cpeaHed no ce-
YEHHIO MOMKET OBITh BHIABJAGHO H3 TAKHX 0OMIMX COOOpaKEeHHH.

[loaaras ceuenue pycaa napaGoauvecKdm (HJAH NPHBOAHMBIM K HEMY)
H CKOPOCTL TEYEeHHH HaMmenaoueicsa no MHPHHE B COOTBETCTBHH C MECT-
HOfl TAYOHHOI, MOJYUHM MPHOAHKEHHbIE BbiPaXKenHs I CPeied CKOPOCTH
[0 CEeYEHHIO H CKOPOCTH 110 BEPTHKaJM ¢ HanboJbllel rayOHHOH:

- rll'.l "1]!5
v.=C R® i,

s =|Il"ﬂ'|5
U,= Cuﬁ’ru et

VuuTHLIBAR, 4TO A5 IMHPOKHX PYCea IHAPaBJAHYECKHH DAARYC H CPeAHAA
rayGHHa NPUOJAH3HTEABHO PABHL, HMEEM

ﬂ“ h“ Tj..'l II-I-'I ==
o =( - ) =15 1,31.

C

[To narypueim ganusm ', B. 7ZKenesuakopa, OTHOUIEHHE STO B CPei-
HeMm oxasagoch paputiM 1,30, To ecTh OJAH3KAM K pacueTHOMY. OaHako
Ha AMyJapbe 3TO OTHOMIEHHE 3HATHTEALHO GOJblle, ¥eM NoJAyYeHHOE.

10 yKasaHHBIM TPHAUATH BHIGOPOUHLIM JaHHLIM N0 rHaponocty Haras,
oTilomenne nauGoabwieil (cpesHeil 1o rayOuHe) CKOPOCTH K cpeaHed 1o
ceyeHno coctagaser 1,8, npHueM B IIATH CAYHAgX OHO DaBHO 2.0HB ONHOM—
2 9. 10 0GCTOATENLCTBO COCTABAACT OAHY M3 ocobeHHocTed AMyaaphi,

CBASAHHYID C HEYCTOHYHBOCTHIO €€ pycaa.
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- Chenyer oTMETHThL OTCYTCTBHE Ha AMy/lapbe SICHO BbIPAXKEHHONH CBA3H
MEMJLY OTHOmIeHHeM HAHOOJABUIEH CKOPOCTH K CpeJHed H BeAHYHHOH pac-
X0J1a, DTO OTHOILEHHe C YBEeJHYeHHeM PAcXoja He PacTeT, a cKopee YMEeHhb-
uaercda. B natu cayuaax c pacxoaamu 2000—2500 #®/cex oTHOLIEHHE HaW-
GoaklIed CKOPOCTH K CpeiHeil sakalouaercd B npeaeaax 1,4 2.2, B Apyrux
nAaTH cayuasx ¢ pacxoaamu 4000—4600 #*/cex —1,4—2,0, B ojnoM cayuae
‘¢ pacxojom 5320 m*fcex — 1,7 u B oaHOM — C pacxoaoMm 6500 a®/cex —
1.4, DTHM MOKHO OOBICHHTL, 4YTO HABJAEHHe jefirHina He 06A3aTEJBLHO
CBA3AHO ¢ OOABIIHMH pacxofaMH peku.

Boabimoe pacxoxieHHe Mexay HAHOOJAbIIEH M cpeaHel CKOPOCTAMM
TEYEHHS MOKHO OOBLACHHUTE TEM, UTO NONEPEUHHH H NPOAOALHKE npodHAH
JHa Ha AMyJapee B OTJIHYHE OT pPeK C YCTOAUHBBLIM pPYCJAOM COCTOAT H3
YEPEeAYIOMMXCA MIAJAKHX Y4acTKOB 00bIYHO ¢ Ooabluoft rayOHHOR 1 yuacT-
KOB CHJBHO ,MEpeceueHHuXx” ¢ O0oablIOA H3BHAHCTOCTBLIO, ECcan 3ary u3eu-
JHCTOCTh OTHECTH YCJAOBHO TOJNBKO K [ONEPeYHOMY NpodHJIi0, TO MOXKHO
¢/leaaTh HecaA0XHbil pacuer. (OO003HAaYMM OTHOIIEHHE NEpPHMETPa pycaa K
NepuMeTpy cooTBercTyilouteil napabos, TO €cThb ,KO3GPHUHEHT H3BHAH-
- ¢roctd” npoguada, uepes . Torza

hc 3."'3+U'E
- - wl::cﬁ(i ) Sy

L =

i 0.5
v,=C.h I ;

OTKYAa, noaaras no-npexHemy A :h =105, noayuum

g1
-4 (t-'“) [a
a3 |'_.|l:

Ecan nojctaBuTe B 3TO BLHPAXKEHHE OTHOWeEHHe v, :v_ =18, 10
e = 1,6.

Taxyio cpejHiOn BeJHYHHY KO3DQDHIHEHTA H3BHAHCTOCTH NPOpHAS 1A%
-.ﬁl-l}rﬂ,aphii MOXKHO CYHTATE BNOJHE pEﬂ.ﬂthﬁ.

Ilasg ycaoeuit AMYZAapbH, YUHTHBAs H3J0KEHHOE, MOKHO NPHHATH
. [IPH OTCYTCTBHH HAOMIOJEHHH NPHOJHIKEHHOE 3HAYEeHHe OTHOUICHWS CKO-

{H}CTEH TEHEHHHA DPABHLIM TMOJAYUYEHHOMY BHIIE CpejHeMYy 3HAYeHHIO, a

HMEHHO?
L'\I

——=1,8. (8)

v,

[lpunumath 370 oTHOWIEHHe O0Oablle YKa3aHHOrO He leaecoodpasHo,
TAK KaK BO3MOJKHLIE €€ OTKJAOHEHHA B OOJLLIVID CTOPOHY KOMHIEHCHPYIOTCA

B pacueTte GOJbLIHM 3HAYEHHEM DPACYETHOrO pacxoja COOTBETCTBYIOMLIEH
rAyOHHbL.

_ Bonpoc 0 BeanuuHe v, CpeAHeH CKOPOCTH TEUEHHS CTPYH Y AHA, NpH
- KOTOPOH NpPEKpallaeTca pasMulB, PacCMaTPHBACTCA HMUKe,

§ 2. PEXKHMBI ABHYXEHHS W NPUMEPBI PEUIEHHI

Beanununa cpeaHefl CKopocTH TeueHHA CTPpYM ¥ aua, MpH KOTOPOH
NPEKPAUIAETCH PA3MbIB, CBA3AHA C PERHMOM JABHMEHHHA HA YUHACTKE DEKH

'y Geperosoro kpensenna. Jlaa paccmarpHBaeMblX VCAOBHIT MOXKHO mpej-
CTABHTL TPH OCHOBHLIX peXHMa JABHMKEHHH.
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1. bbiTOBOA pexuM. 3auuta Oepera npoH3BOAHTCA 0€3 H3MEHEHHS
eCTEeCTBEHHOr0 PeXHMa peKH, KOTopas B 3TOM CJyuae HeceT HAHOCH B
cpejlHeM B KOJHYECTBE, COOTBETCTBYIOIIEM €€ TPaHCNOPTHpYomeR cnocob-
HOCTH.

PHC':H'DTPEHHE MHOXKECTBA MONEPEYHHKOB 3d pPHA J€T no CTBOPY CTdH-
nun Yartaw Ha Amyjapbe, pacnoJgoKeHHOMY Ha CPABHHTENbHO TH-
NHYHOM JJA PEeKH HeyCTOHYHBOM Y4acTKe pycJja, NOoKasblBaeT, 4TO MYT-
HOCTL B DA3JAHUHEIX BEPTHKAJIAX 10 IIHPHHE CEUYEHHs H3MEHsSeTcsds OOBYHO
HE3HAUNTEJbHO H BechbMa cJafo CBA3dHA CO CKOPOCTLIO TEUEHHS B 3ITHX
peprHkaasnx. Tak, Ha OJHOM M3 [MONEPEYHHKOB B oruere  Hanocw pekH
Amyanapeu® [11] orHomienue HauGoablIedl CKOPOCTH K HaWMeHblueH OKa-
3a/10Ch PABHLIM D,7, a4 COOTBETCTRYIOIEE OTHOIIEHHEe My THOCTEl — Jnub 1,26.

[TpuGaM3HTEIBHO PABHOMEpPHOE paclpejieqeHHe MYTHOCTH IO CeuYeHHIO
fABJAAEeTCHA, NO-BHAHMOMY, CJA€JCTEHEM HHTEHCHBHOrO nepeMemHBaHHA IT0-
TOKa B NONEPEYHOM HalpaBJEHHH.

Takum DﬁFHEDM. MOM¥HO CYHTATH, MTO YVIAEGJBHOE COACPDMKAHHC HAHOCOE
B [OTOKE COOTBETCTBYET HEKOTOpoll ocpejHeHHON TPAHCHOPTHPYIOLLEH
CHOCOGHOCTH NMOTOKA, & €ro 4YacTb ¢ YBEJAHYEHHHIMH CKODOCTAMH TEYEHHH
00/1a/1a€T COOTBETCTBEHHO (0Jee BLICOKOH TPAHCIOPTHPYIOUEH CMOCOOHO-
CThIO.

[MocneaHioln MOMKHO ONPeLeaHTb, KaKk Tenepb MPH3HAHO, NPHOJHKEH=-
HLIM ypaBHeHHeM [5]

p=ﬂﬂﬂ; (1— ﬂﬁ” ) K2/ Mo, (9)

Yuer BJAHAHHA CKODOCTH, COOTBETCTBYIOUIEH HAUaAy MOJABHKKH HAHO-
coB, 3amucaH 3jech B Gopme, noayuenuoii B. C. Kuoposom [9].
Iloronusifi pacxoji HAHOCOB IPH 3TOM

g.=puh= D%( - %1)‘ K2/cex, (10)

an JOCTATOUYHO HOABINON CKOPOCTH TeUEeHHS YPABHEHHA YINPOLIAIOTCH:
p=D =, (9,)

gD (10,)

Takum oOGpasoM, pacXoll B3BelIEHHbIX HAHOCOB 3aBHCHT OT CKOPOCTH
H He 3aBHCHT OT rayOHHL., [IpHMEpHO K TakoMy K€ BHAY 38BHCHMOCTH
MOMHO IPHBECTH H H3BECTHLIE YPABHEHHA JJIf PACXKO/]d JIOHHLIX HAHOCOR.

B naGmonenuax mno crBopy ruiaponocra TysamyioH Ha Amylapbe,
PACNONOKEHHOMY B Y3KOH TECHHHE C [OBBIIIEHHBIMH CKOPOCTAMH, KO3(-
gunprent B gopuyae (9) oxazanca papubiM 0,026. MoxHO NPEANONOKUTE,
YTO B 9TOM CTBOpE NMPOHCXOJHT B3BEUIHBAHHE [ JOHHHX" HAHOCOB, 4e€M H
oObsicHAeTCH YBeaHueHHuH ko3(duuuenT B janHoM caydae. B naGaijie-
HHAX 38 JBH)KeHHeM B3BeleHHHX HaHocoB [5, 10] sror kosdduunent
npuGaunanteabio pased 0,02,

Otciona Mbl MOMEM 3AKAIOYHTHL, HTO JA8 Y4€Ta ABHMKEHHA BCeX Ha-
HOCOB MH MOMKEM MoJAL30BaThCA ypaBHeHMamH (9, 10) ¢ xoaddHuHeHTOM
D = 0,026.

UacTh MOTOKA ¢ YBEeJHYEHHOH CKOPOCTHIO TeueHHd, 00pasylomas CBa
k Gepery, Hecer HAHOCH B KOJHYECTEE, COOTBETCTBYIOLIEM CPEJHEH CKO-
POCTH TEUEeHHHA, HO obJajaer Gosee BLICOKOH TPaHCHOPTHPYIOLLeH crnocod-
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Hocteio. Crpys, HanpapieHHasg NOcJe BCTPEUH CO CTEHKOH B CTOPOHY OT
_'ﬁEPEI‘E, pasMblBa€T JHO JIO TEX NOD, NNOKAd CKOPOCTE TEYEHHH B DE3YAb-
TaT€ pACIIHPEHHS CTPYH HE YPaBHAETCA CO CpejHeH CKOPOCTBIO TeueHHs:
BCETro TMOTOKA,

Takum oOpa3oM, NpH OLITOBOM pEMHME pPEKH CpeiaHdAf CKOPOCTh Te-
YeHWs y JHA B Hallell CXeMe J0JkKHAa PaBHATHCA cpeiHed ObLITOBOH CKO-
poCTH pexkH Ha yuactke, H dopmyaa (5) npHMeT BHA

e sina Y% s
il 0,2y 1+ (0,6m)* (ﬂ.: 1) )

[Tpumep. 3amuwaerca Geper Amynapsd B pafione Taxuarawa. Pac-
yeTHsl pacxon obecneuenHoctelo 10% pasen 6100 w*/cex. Cpenuaa u
HaHOOJbIIAA CAYOHHBI, COrJACHO THIAPOMETPHYECKHM JAHHBIM, pAaBHHI
coorBercreedno fi. =3,0 m, h,=5,8 M, cpegHssi CKOPOCTh TEUEHHA
9. = 2.30 M/cex.

3a OTCYTCTBHEM J[OCTATOYHLIX MAHHLIX NMPHMEM OTHOUIEHHE HAHOOAL-
e CKOPOCTH K cpelaHeil U, :v.= 1,8, I'pyHT pycaa — MeJKHHA Necok.

Onpeneanm rayOHHY BO3MOMKHOrO pasMblBd V BEPTHKaJAbHOH CTEHKH
H ¥ OTKOCa C 3aJ0XeHHeM m = 3 A4s JAByX CJyuaes: IOJ YIJI0M BCTPe4H
a — 90° (BepxoBoill orosoBok) u npu o = 30° (psioBoe KpenJieHue),

1) OroJoBoK ¢ BepTHKaabHOH cTeHkoft, m = 0, o = 90°. HMmeem

) 2] 1,0 A PR -
C=1 | U.?l’m {11-8 I}_'J:U:

H=25,0-5,8 =290 x.

[Toayueunass BeJIHYHHA MOMET [OKA3aThCH CAHIIKOM 00/bLIOH, OAHA-
KO CJAEAYeT Yuecrtb, YTO B AAHHOM CJAy4ae HamH B3sATh HauboJee Hebdsa-
FONPUATHLE YCJAOBHS: BEPTHKAJbHAA CTEHKA M BCTpeya MOTOKAa Moj nps-
MBIM YTJIOM.

CoraacHo MHOTOKpaTHeIM HabawjeHusaMm, v Mbica Taxuaram na Amy-

Aapse HabJa0Aa uch TJAyOHHBI pasMbiBa, JOCTHrapmiMe HanbOJblUeH BejH-
qUHE — 28 M. STOT BHCTYI 0[O0 CBOEMY TMOJOMKEHHIO MOMXKHO CKOpee
. paccMaTPHMBATh Kak OroJIOBOK IUMOPH, OAHAKO YCJOBHS paboThl OroJOBKa
POAOJAbHOH A1aMObl MaJO ueM OTJIHYAKTCA OT YCJIOBHA PaboThl Oro/oBKa
HINOPHI.

OnpeneanM AJas CPaBHEHHS] FAYOHHY pa3MBBa AAA TeX e YCIOBHil
no M. A. ByasyuoBy [2, dopmyan 26, 26a, crp. 34]:

1 : v, sina \3/, ;
M= {—];I___W. lﬁ (__E“_) - sina (m — E}J - 1} :

P

Ckopoctd B 310# (opmyae, COrMacHO BEIBOJY, 03HAuUalOT CKOPOCTh
opMupoBaHHA W NPEABAbLHYIO HEPaA3MLIBAIOLLY IO, OTHECeHHLe K rayOHHe
OJIMH METp.

o
E - —

=3 f
c

ﬂp:[],?,.ﬁ M/cex (CM. HHKe),

U, + 0, = 4,0,

H=30 -}—[G-4,5""‘*+ 1(0—6)] + 1} = 41,5 u
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TO ecTh ray0HHAa pasMBIBa NOYTH B NoJATOpa pasa Goabume, yeMm no op-
myae (5). OGLACHHTL 3TO MOMXKHO TeM, 4To BhiBoA dopmyan [2| caenan
NMPAaKTHYECKH AJAf YCJAOBHSI PasMblBa [HA YHCTOH BOJOH.

Mo dopuyae M. A. fpocaasuesa [4, crp. 217] Mul noayuum

e P
23v;, «1g .%.

AL E:l[l._ﬂ__-?.ﬂ]ﬂ-l
&= g VITm 9,811

HHHUMHHH, 9TO 3Ta EDDPH}FJIEI BblBEJEHA €€ aBTOpOM [Jd OIpejeae-
HHA TJAYOHHE BODOHKH pasMbiBa Y OMOP MOCTOB; B 3TOH CBA3H MOXKHO
CYHTATL NOJYYEHHLIH Pe3yJabTaT NpHeMJAeMBIM,

2) OroJq0BoK NPOJOABHOrO KpPemJeHHs ¢ HAKJIOHHOI cTeHko#, = = 90°,
m = 3,0. Mmeem

— 40 M.

1,0
0,21 4 (0,6-3)

i =295-08=111-X.
3) Paporan crenka, « =30°, m =0, Torna

C=14 (1,8—1) = 2,95,

R R IV
0.2Y1+0

H=3,058=174 x.

4) Panosoit otkoc, o= 30°, m = 3,0. Tloay4aem
0,5
0,2¥ 1 + (0,6-3)2
H=197-58=114 x.

FayOounra 10—12 a, no paHHbimM HAOAWOACHHH, BCTPEYAETCA HA OTAGAb-
HBIX, TPYJAHO pasMbiBaembiX yuacTkax Oepera. Ompeaeaum Aas nocheaHe-
ro cayuas rayGury pasmbiBa no ¢opmyae M. A. Dysynoba:

H 3,0{ L [6(4,6:0,5"" 4+ 0.5(3—6)]+ 1} _ 129 «.
e

C=1+

C=11 (1.8 —1) =197,

PacxoxJieHHe B JAHHOM CJAVHA€ TOJAVYHIOCH MEeHee cymecTBeHHuM. [lo
dopuyae M. A. flpocaasuesa noayuHm

H = 23(1,8:2,8)2:0,27
981y 1+ 3

B naspom cayvae rayGHHa pasMmbiBa MOJAY4YHJAACh HePeaAbHOH: OHA

MeHblle HauboAbmen rayOHHE NMOTOKA B OLTOBHIX YCJAOBHAX,
2. Pewumbl noanopa B BepxHem Obede NAOTHHbBI. 31eCh MOKET

OBITH OJHO W3 TPEX cOCTOsHWA (HJAH NEepHO0B),
1) Cpesnsifai CKOpPOCTh TE4YEHHs HE MPEBHINAET PasMbIBAIOWIHX 3HAuE-

HHiI A8 MaTepHaJa Joxa, TO eCThb
wt‘ "“‘gwﬂi

rjie U,— NpejeabHas HEpasmblBalollasg CKOPOCTh JAAd AGHHOTO TPYHTA.
B 3ToM cayuae BO3MOXKHOCTh Pa3MbiBa HCKJAKOHaeTCH.
2) Cpeanas CKOPOCTh TeyeHusl GOAblIE NpeAeabHOH HEpasMbIBalO e,
HO NPOMCXOAHT 3aHJeHHe BepxHero Obea, TaK KAK NOTOK HECET HAHOCHI
B KOJHUECTBE, NPEBHIAIONIEM €ro TPaHCNOPTHPYIOUIYIO CHOCOOHOCTE.

=3.4 M,

2

ey




Ecau o0003HAYHTL uepe3 0, CKOPOCTh TeuyeHHs B JAHHOM CTBOpe,
COOTBETCTBYIOULYIO JeACTBHTEABHOMY pacxojly HaHOCOB, TO OyjeM, oye-
BHJHO, HMETL T, = U..

PasMmbiB AHa y OG€perosoro KpemaeHus B 3TOM CJaydae NpeKpaTHTCH
NPH CKOPOCTH TEUEHHS Y JHA D, — U,.

. B stom cayyae rayOHHa pa3sMbiBa MEHBINE, YEM MNPH pexuMe ObTO-
Boro pycaa. Kpome Toro, caeayer oxHjaaTh, YTO ABJE€HHS pasMbiBa OyayT
HECYIECTBEHHDL.

3) Ipouecc zauaenusi # GopmupoBanua BepxHero Obeda saBepuHace,
H PEXMHM ero He OTJAHUAETCS OT pexHMa pycaa B OHITOBOM COCTOAHHH.
JTOT cayuail CBOIHTCA K PeMHMY OHTOBOro pycia H fABAAETCH IJA BEpX-
Hero Obeda HH3KOHANOPHBIX NJAOTHH CAMBIM BhITOJHBIM,

3. Pexumbl B HHXHeM Obede MIOTHHBI. 3/€Ch MOKET HMETh MECTO
0JHO H3 TpexX COCTOSAHHI.

1) HauaabHeii MOMEHT pabOTh MJAOTHHLEI H HAUAJBHBEIH CTBOD HHIKHErO
Obeda, Pacxoj, cKopocTH TedeHHda W rayOMHH OyAyT TaKHE Xe, KaKk M
npH OLITOBOM pexHMe 3a BblUeToM BoJo3abopa, H B CBA3HM C 3ajiepiaHHeM
HaHOCOB B BepxHeM Obede HAuHETCA npouecc 0OLIEro pasMbiBa HHXK-
Hero Obea M ynosaxHBaHWe YKJAoHA noToka. [loetynawinMi B HHXKHHH
Obed) NMOTOK HE COJAEpKHT HAHOCOB HJH (4rT0o HauboJiee BEpOATHO) colaep-
KHT HauOoaee MeakHe HX (paKilHH.

JTOT cayuall siBasercs HauOoJee ONMAacHBIM, TAK KaKk CKOPOCTH Teue-
HHfl BEJHKH, a NOTOK TOYTH HE COJAEPKHT HAHOCOB.

PasMbiB ¥ JHA NPEKPATHTCH IPH MOCTHMXEHHH JOHHOH CKOPOCTLIO He-
PasMbiBAIOIIETO 3HAYEHHA A YaCTHIL rpyHTa (IPH YHCTOH BOJE), 4 HMEH-
HO TpH

Uy = Uy, {1 1}

e ¢y — NpejeibHad HEepPasMBIBAKIIAA CKOPOCTh JAA YACTHIL I'PYHTa TNpPH
IaHHOH rayOuHe. 3a rayOHHY HepasMLIBAIOILEro NOTOKA MbI MOXEM MpH-
HATh YCJOBHO TOJLIHHY CTPYW y jaHa A, .

Ilpegeapnyio HepasMBIBAIOIIYIO CKOPOCTHL TEUYEHHHA, COOTBETCTEYIONLYIO
rAyOHHEe B OJIHH MeTp, CJelyeT B3ATh Ha ocHoeaHud TY [aaBruaposHep-
rocrpoa (CT24-4396), npuueM, Y4YHTHBad CaMOOTMOCTKY JH4, HYXHO
B3ATH BEDPXHHAA Tpenes peKoMeHJyeMoH CKOpPOCTH, HanmpHMep, Aas Med-
koro mecka — 0,32 at/cex. Kpome TOro, B cBfi3H c HeH30DEXKHBIM COLEpHa-
HHEM MEJKHX IJMHHCTHBIX YACTHIL B MOTOKE MOXKHO, COIMIACHO CYIUIECTBYIO-
IHM PEKOMEHAAIMAM, MOBBICHTh BEJAHUHHY NpeaelbHOH CKOPOCTH Ha 10%,
TO €CTh /A TMPHBEAEHHOrO NPHMEpa MEJAKOro necka NOAYUYHM JIAd TJay-

OHHBI B OJMH METp
vy, = 1,1:0,32 = 0,35 »/cex.

IMepexoa K npeaeabHOH HepasMEIBalomell CKOPOCTH JAAA JaHHOH TOJ-
IHHEL CTPYH PEKOMEHJVeTcsi, COracHO ,TeXHHUEeCKHM VKa3aHUAM Mo
NPOEKTHPOBAHHIO KAHAJOBR oOpocHTenbHBIX cHerem® (1955 r.), npouseecTH
no Qopmyne

1/3
vy — 0y, B, (12)

Pacuernas dopmyja 145 AaHHOTO CAVuad:

= F tlr
c 13 .I —]_ sSina ( A _ 1) : s 5_’ :
~ 22V 1+ (0,6m)T : e i“]ﬁ"-.
rie v, onpeaeasercs coraacHo gopmyae (12). e ey
[Ipamep. Pacuetnnt pacxond paseH b600 m3/cex, =27 M; h,=51 u;

v.—=2,10 M/cex. 3a OTCYTCTBHEM JAHHLIX MPHMEM D, ' U, =18~ W %
o g
.
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Onpeseaum rayOHHY pasMbiBa Y BEPTHKAABHOM CTEHKH NPH BEJAHYH-
Hax: a = 30°, m =0, rpyur — meakuit necox, v,, = 0,35 x/cex.

Jlas onpejeseHus NpeAesbHOH HEpasMblBaloUWed CKOPOCTH TEUEHHA Y
JHA 3a7a/MMCA NpPEeABAPHTENBHO TOJMIMHOM CTPYH y AHa A, = 20 4. Mmeenm

v, = 0,35:20"" = 0,95 #/cex,
0,5 1,8-2,1 2
C — 1 ! - : '_l) b Er‘jr
i n,zy"x_+u( 1,5
H=5,1-8,0=43,3 m.
[TpoBepHM TOAWMHY CTPYH Y JHA MPH pasMbiBe MO YDAaBAEHHIO

v, h, 1,8-2,1.5,1

by = )T 20,3 = 20 .

Fay6una pasmbiBa oOkasajack 3HAUMHTEABHO GoJablued, wem B npens-
AYLWIEM cay4ae, 4To OObACHAET GOJbLIHE PasMbiBbl H paspylueHHs Oepe-
roB, BH3LIBAEMbE KOCHM HANpPABACHHEM NMOTOKOB B HHiHeM Obede coo-
PYXKEHHI 1IPH HeNnpaBWAbHOM 3Kcnayartanuu. [lTosTomy OeperoBuie KpemnJae-
HHfl B Havajae HumHero Oneda HyXKJAlOTCA B 34lUHTE JHA OT pPasMbiBa, H
caeayer H3berath BO3MOMHOCTH KOCOr0 HAMNPaBJEHHA [MOTOKA B TakKHX
cayyasx, A00HBAfACH pPAa3NHYHLIMH MEpaMH YMEHbIUEHHS YrJa BCTPEYH.
Caeayer OTMETHTh, OJHAKO, UTO TAKHE THXKEALIE YCJAOBHS MOTYT HMETH
MECTO B CAMOM Hauane HmkHero Obeda, cpasy 3a coopyxeHHeM, B cBsi3H
C Pas’MBIBOM JOXKA Y/A€1bHOE COAep}AaHHWE HAHOCOB B 110TOKe OBICTPO Ha-
pacTaeT, BeJAMYMHA HEPA3MBIBAIOUIEH CKOpPOCTH Y JIHA COOTBETCTBEHHO
VBEJIHYHTCH, a rayOHHA PasMBLIBA YMEHbIUHTCA (3TOT cayuaii paccMOTpeH
HHMKE).

2) Husuuit Obed HHKe HAYaALHOrO CTBOpPa, HAHOCHL MOCTYNAaloT B
NOTOK B pe3yabTarte pasMbiBa JOXa H MOrYT NOCTYNaTh 4acTbi0 H3 BEpX-
nHero Oneda. B aureparype onucaHs METO/AN pacuera oOulero pasmblBa
HHKHero Gneda [3, 9], NOAL3YACH KOTOPHIMH MOMKHO ONPEAEAHTh YAe/b-
HOE CONepMaHHEe M pPacXoj HAHOCOB B Ka)AOM CTBOpe BO BpeMeHH. Ko-
JHUYECTBO HAHOCOB B MOTOKE MOMKET YBEJAHYHTHCA H 32 CYET NOCTYNJAEHHHA
C BepxHero Obeda.

HepaampiBaionmas CKOpoOCTh AJdsi CTPYH Yy JAHA OUp ONPEAEAHTCA NOA-
GopoM no pacxo/y HAHOCOB H3 YpaBHEHHH

Pacyernas dopmyna B 3TOM ciayuae Oyer HMETh BHJ

6 =1 sina (1.'..'" _1)‘ e
6 0,21 + (0,6m)* \ s (93)

,[[.IIH obJerueHHs pacueToB BBIACHHM OTHOIUECHHE KOJHYCCTBA HAHOCOR,
TPAHCNOPTHPYEMBIX MOTOKOM, K KOJAHYECTBY, COOTBETCTBYIOULIEMY €ro
NOJAHOH TPAHCHOPTHPYOLIEH CHOCOOGHOCTH:

ll':'IIT, L . qr. ™y T E.'
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[Toayuum, coraacHoypaBuexuo (10),

n,=n.:——~ﬁ~ &, (13)
]_.-—.
v

T

Beanunna o, onpeaeaurcs noabopom H3 ypasHenusn (13).

B npeasesne, no sapepmeHHH oOllero pasmbeiBa pycaa H [pH OTCYTCT-
BHH NOCTYIJIEHMS HAHOCOB C BepxHero Gweda, To ecth npu ¢,=0, v=10,,
MbBl NPHXOAMM K CJAYy4al0, KOrja pasmbiBa pyciaa He Oyaer.

ITpumep. Ilycrs Ha paccroaddd 100 & OT Havana HEYKpPenJaeHHOro
pycaa HHxHero Obeda pacxol HAHOCOB B pe3yJbTaTe pasMbiBa J0Ka
cocragager 10% OT noJaHoOro pacxojaa HaHOCOB, COOTBETCTBYIOLLEro TpaHc-
nopTapyouei cnocoGHocTH notoka. Onpeaeaum rayOHHY pasMmuiBa Y
CTEHKH B YCJAOBHAX npeasiaymed 3anaum. O — 0,1. Jlaa onpeaenenus v,
no ypaeHenuio (15) 3ajaaMMcs NpPeABAPHTENLHO TOJAWMHON CTPYH Yy JiHA
H onpeaenum v, npu fi, =12 a,

v, = 0,35-12"" = 0,80 x/cex.
M3 dopmyast (15) moabopom noayuaem

0,80
e
U, =921 ———1 0.1 = 1,53 x/cex,
. 0.80
| 1,53

C=14o3 ( ke 1) —4,66; H=5,1-4,66 =238 &.
[MpoBepuM 3ajaHHY0 paHee BeJHUHHY

Uuu __ 2,1-1,8:5,1
v, 1,53
Kak suaum, rayGuHa pasmbisa ¢ HapacTaHHeM MYTHOCTH GHICTPO yMeHb-

WacTCH.

.= - 126= 12 &.

§ 3. 0 PACYETHOM PACXOJE H ABJIEHHH OEHIHIWIA HA AMYJIAPBE

BuiGop pacueTHoro pacxoja s onpejne/ieHHs rayOHHbl pa3MblBa HMeEeT

BAJKHOE 3HAYEHHe: C ero VBeJIHYEHHEM MMOBhIIAETCA paCyETHAA l".Tl}'ﬁHHE pa3-
MeiBa. B 3T0ll cBaian HeoGXoANMO PACCMOTPETL ABJACHHE NONAPEYHOTO CBAJA

NnoTOKa K Oepery H BLI3bIBAEMOr0 WM HHTEHCHBHOrO CMbiBa Oepera B Hi-
A0RBAX .AM}'JI.HIH:H. HﬂTDpHI‘i npurmxn;uw AOBOVIBHO HdCTO H NPHHOCHT 3HAYH-
TejbHble YORTKH HapoAHoMY X03siHCTBY. HecMoTps Ha 37O, NPHYHHBLL €r0 H3Y-
yeHi caado.

HEBECTHD JHU B, UTO ﬂEﬁI‘IIL[I NPOABJHETCH HpEiiMFMEETHEHHﬂ B HE[JHCIJI
I{EtpHETHHHH NaBOJAKOBRIX PdCAOIO0B H HHOITA (B MEHBLIEH ETE‘IIEIIH} NpH
£naje pacxojaos u ypoBHeil. MOXKHO CYHTaTb, 4TO B MEpBOM CJy4yae OCHOB-
HOI NpHYHHOI cMBIBa Gepera ABJAAETCH MONEPeUHLIH CBaJ NOTOKA K HeMYy, BO
BTOPOM HHTCHCHBHOCTDB CBaJld HEBEJHKA, HO BOSHHKAET .[I.p}'[‘ﬂﬁ (I)EIKTC:I], YCKO-
PAIOUIHA CcMBIB: ABHKeHHe (HALTPAUHOHHOIO MOTOKa K pexe ¢ GoJbIIHMH
rpaanentamMi. Takoe MHeHHe BHICKA3LIBAJOCHL HEOAHOKPATHO pPasiiHYHBIMH

naGmioparennamu (A. M. Foctyucknit, C. T. AaTyHun ¥ ap.) u Asasercs, no-
BHAHMOMY, NPaBHJAbLHBIM.
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O61uyi0 KapTHHY NOMepeYHoro csaJja H Jefirimwa B AMyaapbe, OTJIHY 310~
mefics GOMLIIHM KOJAHYECTBOM HAHOCOB, MOMKHO npeiacraButh Tak, Tpancnopr
HAaHOCOB B peKe CONMpOBOXKAAeTCdA, KaKk H3BecTHO, HHTEHCHBHHLIM o6pa3osa-
HHEM NPAL PasjJHuHOrO NOPAJAKa — OT MEJKHX pHdeneit 10 nmoGouHed, HIH
‘0apoB, 3aHUMAIOLIHX 3HAYNTEILHYIO HacTh WHPHHE pycaa. Hauboaee Kpyn-
Hbl€ H3 HHX — NMOOOYHH — OOGPA30BAHHA MEHbIIEro
Nnopajka Nno CPABHEHHIO C MNEpPeKaTAMH.

Bo Bpemsa MaablX pacxosoB noGounk oOpa-
3VIOT CHCTEMY OCTPOBOB (HAH MeJael) H NMPOTOKOB
MEK/Yy HHMH, HANpaBJeHHHIX HEpPeJjKO Koco K Oe-
pery; cXxeMaTHYeCKHif nJaH peKH B MexeHb 300~
D0 O e laacitAEiA paxeH Ha puc. 2, [lpn HapacTaHMH pacxojOB OC-
NAaH  y4ACTKa  pekn HOBHOH MarepHaJj, COCTABAAIOIKA BCIO CHCTEMY

B MEKCHbD, rpsi, TMOCTENEHHO MNEPexojHT BO B3BeLIEHHOe

COCTOAHHE, HO ﬂpDuEE{l ITOT 3anasanLBaeT H

NPpH ONpeieyIeHHOM COYETAHHH VCJIOBHH B OTAEJLHBle MPOTOKH MPOXOANT
AHAVMHTENBHAN YMACTE pacxojn peEH C H{lltpq‘.lﬂJlElIHEM non ‘_'»,-'['ﬂl.'}."n{ h ﬁEpEl‘}'.

[Ipouece 3TOT YyCH/AHBAeTCs MPH MONEPEYHOM YKJAOHE, KOTODPBI MOMKeT

BOSHHKHYTb, HANPHMED, B Cjyyae, ecan BAOAL Oepera npoJeraer NpOTOK B
MPOLIIOM MOLUHBIH, HO C 3aHeCeHHOoil rooBHOH uactbio. [1pu aaune ero B He-
CKOJIbKO KH/JIOMETPOB Mepenaj OT OCHOBHOrO pycia B €ro CTOPOHY MOXKer
COCTABHTb HECKOJILKO J€CATKOB CAHTHMETPOB,

MoxHo npejnosararth, 4TO NpH A0CTaTOYHO GOJBIIAX PAacX0aax, KOraia
NOTOK NPOTEKAET OAHHM UEABIM PYC/JAOM, ABJAEHHs MONEpeyHoro csana Gyayr
3HAYHTEJNbHO oc/ab/eHbl. B CBA3H ¢ STHM npH onpejeseHHH rayGHEL pasMbl-
Ba y OeperoBbiX Kpenuenuit cjienyer 6paTh B KAUECTBE PACHETHOIO PeaabHbiil
pacxoj, HepeJKo MOBTOPAIOIIHHCA B PEKe H, BO BCAKOM ciayyae, He GoJjee, ueM
MaKcHMaJsbHBLH pacxon 20+ 109% oGecneueHHocTH.

HeGesninTepecHo mpeacTaBuTh KAPTHHY CMBIBA Gepera cBajinBaoieiics
Ha Hero 4acThio peuHoro noroxa. IloTok, yaapsasice o Oeper, clOKeHHLI H3
JETKO PasMbIBAEMBIX IPYHTOB, 00pYIWIHBAET €ro H O6paTHEIM TOKOM MO [HY
YHOCHT NPOJLYKTHE pasmbiBa. HutencusnocTs cmbiBa Gepera B 1aHHOM cayuae
JABHCHT UEJIHKOM OT HHTEHCHBHOCTH YHOCA NOTOKOM NPOAYKTOB pPasMbiBa.
I1pn 3TOM, NOCKOABKY NOJHOE H3MeJdbYeHHe NPOJAYKTOB PA3MEIBA NPOHCXOAUT
lie cpasy, H3OBITOUHAS TPAHCIOPTHPYIOULAA CNOCOGHOCTEL TOTOKA HCHOJB3YeT-
CA HE MOJMHOCTLIO. [lycTh Ha Oeper HanpaBAeH notox rayGuuoil k, ¥cko-
POCTBIO TEUECHHSl T, npeBblmaomed v.. Ilorounnii pacxoa ¢ Gyjaer npw
3TOM paBeH ¥, My, a NOTOHHBIH pacxoj, NPHXOAAUIHACA HA OAHH METp
JHHHH Oepera, ¢, = v, M, sin a.

Ecan yuecth, uto crpys, yaapsack o Geper, MOYTH HE PACHIHDAACH,
TYT € BO3Bpaliaercs no jHy oOOpaTHO, TO MOXHO CYHTATb, YTO YHOC
MOTOKOM MPOJAYKTOB pa3MbiBa ONPEAEAHTCH NPHOJHKEHHO BBIPAXEHHEM
AAfL CpeJHell MYTHOCTH

o3
o= De———= K/,
e

rae € — KO3(QHUHEHT, MEHBIIHH €JAHHHLE, YYHTHBAKOINA HenoJHoe wHe-
NOJAL30BAHNE TPAHCNOPTHPYIOUIEH CNOCOGHOCTH NMOTOKA.

KoauuecTso marepnana Gepera, yHOCHMOTO C KamJIOTO €ro nNOroHHo-
ro mMerpa B €AHHHIY BPEMEHH, MJAH JONOJHHTENbLHLI NOroHHBH pacxojl
HAHOCOB NOTOKa, pasMbLiBaloliero Oeper, onpeaensercs

gr = pq, = Devysin a——— xz/cex. (14).

e




[Tpou3BeseM MPHMEPHHIA pacuer s OonpeaeneHHs BO3MOMHON HH-
TEHCHBHOCTH cmbiBa Gepera. IlycTh cpennsas CKOPOCTb TEHEHHA B peKe
‘Gyner pasHa 2 M/cex, cxopocth cBaxa Oy = 1,8, = 3,6 Mcer, yron
gerpeu a = 30°, sina = 0,5. CpeaHsaa ruapaBAHYecKas KPYMHOCTb TMIpO-
ayktos pasmuia @ pasia 0,020 wm/cex. [lpumem YCJIOBHO BEJHYHHY
kosduiuenra e = 0,3. Byaem, nakonel, CYHTaTb, 4TO Oeper BO3BbLILIA-
ercs HajJ YpOBHEM BOj Ha 7 4, a riyOuHa y Oepera npu €ro pasmblBe
paBia 8 . [lpu 3Tom mna cmuiBa Oepera BrayOb Ha OJAHH METD JIOJIKHO
6biTh YHeCEeHo matepuana (7 + 8) 1,7 = 20 m.

[Tpu NMPHHATHIX AAHHHIX AONOJIHHTEJbHbI MOTOHHBIH PAacxol HAHOCOEB

3,68 — 2,09 :
g, = 0,026-0,3-3,6-0,0— o 26 Kz/cex.

g cummBa Gepera prayGb HA 04MH MeTp Mnorpebyercs BpeMEeHH

%: 960 cex, wiaH 16 MHHVT.

8-60
3a 8 uacoB cMmbB Gepera NMPOH30ALET HA TJAYOHHY —& = J0 At

HaGaionenus noKaseBaloT, 4TO CMBIB Oepera ¢ TaKOH HJAH eule 00Jb-
meil MHTEHCHBHOCTbIO BCTPEUAETCHA NPH AEHrHIIE HEPeILKO.

SAKJIOYEHHE

Hanoxeuneii Metoj, pacuera rayOGHHBEI pa3mbiBa JHa pycaa y Oepe-
TOBHIX KpenJeHuii paspaboTaH MNPHMEHHTEJNBHO K CpPeJHeMY H HHIXHEMY
TEYEeHHI0 AMYAapbH, OCHOBAH HAa SICHHIX MPEANOCHIAKAX, YUHThIBaeT Mare-
PHAJALL HAaTYPhl H JaeT BO3MOXHOCTh ONpEJe/jeHHd HEOOXOAMMEX JAaHHEIX
JUis KpenaeHHii, BO3BOJAHMBIX B €CTECTBEHHBLIX PyC/Jax B BEPXHEM H HHX-
HeM Obe(ax HH3KOHANOPHHIX TIOTHH.

B nocaenyiomem, BO3MOXKHO, BO3HHKHET 3ajdua yJy4LI€HHs Mpe-
JOXKEHHOTO MEeTojla pacuera, NpHYeM B TEOPHH MOMKET OKasaThCA LEJeco-
o6pazHbIM NPUMEHEHHE CHEeLHaJbHBIX CJAIyuaeB ABHKEMHS TYpPOYJAE€HTHOH
cTpyM (Hanpumep, caydasi CTpyH, OblOwEll B TYNHK), a B ONLITHOM 06oC-
HOBAHHH — IPOBEAEHHE MOBEPOUHHIX ONETOB B AabopaToOpHH H HabJ0Le-
HHiT B HaType.

OnHako H B MNPEACTaBJAEHHOM BHJAE INpejJaraeMbli MET0J pacuera
IPHBOJAHT K peaJbHLIM PE3YyAbTaTaM, Jy4YlIe ADYIHX HSBECTHhIX MEeTO/0B
VUHTLIBAET YCJAOBHA PABHHHHBIX PEK M MOMKET OblThb PEKOMEHAOBAH Jaf

[IPHMEHEHH,

OruMeTHm B 3AKJAIOUEHHE, MTO STOT MEeTOd MOMeT OLITh HCIOJALIOBAH
H 113 ﬂﬂpﬁ}lEﬂEHHH Fu’l}l’ﬁlll‘lhi PEIEMMHH }-’ Llll[ﬂlJ H oTAeNbBHLIX cBafl, Xa-

paKTep SBJEHWS B ITOM CJAYyuae OCTaeTcs TMPekHHH, HO BHISBAHHOE UINO-
poli CTeCHEeHHe pycaa NPHBOAMT K YBEJIHYEHHIO NOrOHHOro pacxoida H
CKOPOCTH. 3TO MOMXHO Y4ecTh, PHHAB YBEJAHUYEHHOE 3HAYECHHE MNOrOHHOI'O
pacxofa H COOTBETCTBEHHO rAyOHHB B (hopmyae (4), a umenHo: Bmecto A,
NpHHATL aft,, rae @ > 1. Ilo-BHAHMOMY, BeJHUHHA @ HEBeaHKa, He 00Jb-
me 1,2--1,5, 0AHAKO 3TOT BONPOC HYXKJaeTrcd B JONOJHHTEJIbHOM
H3YUeHHH,
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A. M. MYXAMEJIOB, X. A. HPMYXAMENOB, T. T, ¥TETFAJIHEB

JIABOPATOPHBIE HCCJIEJJOBAHHSI KOMITOHOBKH
BEWKEHTCKOTO BOJIO3ABOPHOTO ¥Y3JIA
HA PEKE KA®UPHUIAH (TAJUKUKHCTAH)

'napoysen 3anpoekTupoBas 1ag 3abopa Boibl B DelkenTckuid Mars-
CTpaJbHBIL KaHana ¢ pacxofom 89 m¥/cex, KOTOpPBLIH paccYHTaH B OCHOBHOM
U1t OPOLICHHSE W OCBOCHNSA HOBBIX 3€MEJbHBIX MAacCHBOB B DelkenTcKoH M
HuuekatupHHTaHCKOH J0JHHE.

BriGop cTBopa B 3TOM MecTe 06ycJa0BJeH BRICOTHLIM TOJOXKEHHEM Tpac-
Chl MarHCTpaJbHOrO KaHaja, MMeIOLHMCH B H3JyYHHe peKH, B MecTe BOAO-
3afopa, H CaeBRIM BLIHOCOM C npasoro Gepera,

Bo n3abemanue 3aHeceHHs caem sepxuero Obeda MJIOTHHEI OCh Y3Ja
pacnojaraercs Buiuie leHTpa uaayunusl, B 115 & ot yeres casn. Kadupau-
raH — THOHUHAS CpejHeasuaTcKan ropHas pexka. ['uapoysen HaXoONHTCH B
npearopuoM yuactke pexn wupusoit 110—130 s, CpexneMuorojeTnuii pac-
xo/ pekn pasen 162 m3/cex. HanGoablise MaKcHMaJbHbIE PACXOABL, HAOMIO-
napmnecs B 1952 r.. TakoBul: BeceHuuit — 1150 m3/cex, netnnit — 1358 m3/cex,
cpefHeMHOroJeTHIT naBoakosbiil — 808 Mm?/cex. PacueTHble MaKCHMaJabHBIE
pacxonst: nipn 0,19 obecnevennocrn — 1870 s2/cex, npu 1% — 1570 m3/cex.
Mesxennsie 3uMuHe pacxoisl coctapasior 40—50 m®/cex. Cpeannit yxJIOH
pexu B paiione ruapoyana pasen 0,002, HanocHblil peHM pexH H3y4ueH cia-
Go. 3a pacueTHyI0 MpHHATa MyTHOCTb 3,3 K2/#° JlaHHBe O CTOKE AOHHHIX
HAHOCOB OTCYTCTBYIOT, NO3TOMY KOJHYECTBO HX NPHHHMAaETCH MO aHaJOHH
¢ pekoit Kapanapbeit (6% ot B3peuieHHbIX HaHocoB). CpejlHHil CTOK B3Be-
H1eHHbIX HanocoB — 4 636 000 m3, cooTBeTCTEEHHO CTOK AOHHBLIX HAHOCOB pa-
ped npuMepHo 270 twe. #%. Cpemnnii AuaMerp JOHHLIX HAHOCOB COCTABASACT
53 ma, a MakcHMaJbHblit — 710 200 M.

1. O MopeanpoBaHHH W cxeme rujpoysaa. Jlabopartopuble uccaeloBaHuaA

BOMO3a60OPHOrO Y3Ja COOPYHKEHHN BHIMOJHAIHCE 110 3a1aHII0 THJIH{HKFHIT[]D-
BOAXO3a, NPOEKT cocTaBien ]"anmln,qxuanm CCCP. MonesibHLle HCCAOMLORA-

una (1962—1963 rr.) npopoauaMch JUIS TPOBEPKH M YTOUHEHHS KOHCTPYK-
THBHBIX OCOOBHHOCTEH C TOMKH 3peHHs THAPABAHKH COOpPYMKeHHSA H 3(dex-
THBHOCTH GopbOB € JOHHBIMH H B3BelIeHHLIMI HAHOCAMH, a TaKxKe 1J#A ycTa-
HOBJICHHS JKCMAYATAUHOHHLIX PEXHMOB rHpoy3daa,

Mceseiopanuio noaBeprainch TPH CXeMB! KOMIOHOBKH rHapoysaa. [lep-
Basl CXeMa — MPOeKTHHIl BapHaHT, MNPHHATBEIH B NPOEKTHOM 3aJlaHHH
(puc. 1a). ¥3ea cOCTOMT W3 LIHTOBOI BOLOCAHBHOH NJIOTHHEI (/ MPOJIETOB MO

12 m), rayxoil semMJasHOl YaCTH NJAOTHHLL, BOJONPHEMHHKA, KPHBOJIHHEHHOTO
orcToitinka xoHcrpykumn M. K. Hukurana # moxepa wepes caii. OrmeTKa
Nopora UHTOBOH YaCcTH TVIOTHHBI NPHMOAHATA OT CPpeaAHeHd OTMETKH JHa PeKH
Ha 4 M, Hanop Ha nopore pasex 3,5 M.

K npasomy yCTOIO MPHMBIKAET BOAONPHEMHHK, pAaCHOJOMKeHHbIH HA
0110 JJHHHH C MJAOTHHOH.
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BopozabopHoe coopyxenue mpeicraBader co60R CAOKHYIO KOHCTPYK-
UHIO — TPEeXnpoeTHyo KopoGKy ¢ npoaerami no 7 &, B asa cpeaune OuKa
H Oeperopoi ycTol BAEABBAETCA JOTUK NME@PEMEHHOro Ce4YeHHs, KOTOPhlH Ha
Gepery conparaercsi ¢ KpHBOJHHeHHHWM orcTodHHKOM. HanopHasa crenka
JOTKa Memay OblKaMy HMeeT npopeast BuIcOTOR 1,8 M, cayxkammue BOLO-
npHeMuLIMH oTBepcTHAMH, OTBepcTHs 3aray6JeHbl N0 FOPH3OHT BEpXHero

Goeda na 0,7 m ot ormerkn HIIT. Bonosa6op B xoanuecrse 89 m3/cex ocy-
ecTRASeTCS B YCJAOBHAX NMOJYHANOPHOrO H Hanopuoro pexuma. JIoTox

BOM03a00pHOTrO CODpYKEHHs Ha yyacTke kpalinero K Gepery npoJera nepe-
KPHT CBEPXY MAHTON, NO3BOAAIOLLEH NPONYCKaTh WYTY B HHMKHAA Obed.

s Gopubnl ¢ BOBJEYEHHEM AOHHBIX HAHOCOB B KaHaJ B HHKHEM spyce
BOJOMPHEMHHKA (B mopore) pasmelieds! TPH AOHHLIE MPOMBIBHEIE raiepen
passmepom mno 15X 7,0 M Kamawifi c NponyckHoil cnocoGHOCTBIO [0
170 m3/cex.

Bropas cxema' npuHUHNHAJLHO OTAHMAETCHA OT NEPBONA Kak Mo THNAM

COOPYKEHHH, TAK H No HX KomnoHoeke (puc. 16). lonosuoii yzen coctour u3
MSTOTHEEL, Bﬂ,ﬂ.ﬂﬂpl‘ﬂ.‘h‘lﬂﬂﬁﬂ.. HFHHQJ“H[QF'“{I['U- OTCTOHHHKA M J-tH.-'-Ht:p!l.

LHlnToBasa wacTb NAOTHHBI ¢ TpeMs oreepcTHaAMH (o 12 m Kaxaoe)
HMCET MOpor, PacnoJoKeHHblH Ha VPOBHE cpejHeli OTMeTKH JAHA PeKH, Hanop
na naoruue npyu HIIT paeen 7,2 », a npu KIITI' — 8,5 . Ulurosas niaornua
¢ JeBpiM OeperoM COeIHHACTCSH IMYXOH BOAOCAHBHOH IVIOTHHOH, OYEPYEHHOH
no kpyry paaunycom 90 a. I'pebenb BosocauBa pacnonoxed nHa orverke HIT
H aBTOMATHYECKH TIponycKaer KaractpodHuueckuili naBoaok npH Hanope 1,3 M.

K npaBoMy ycTOK MJOTHHB NPHMbIKAET BOAONPHEMHHK ¢ TpeMs OTBEp-
CTHAMH WHAPHHON TIO 7 M Kaxaoe, (bpoHT BoaonpHeMHHKa 24 M u coctasaser
¢ pourom naotuaut 120°, BogonpueMHuk nMeer nopor peicotoit 4,7 M, B KO-
TOPOM YCTPOESHHL YeThipe npoMeIBHBEe rajgeped pasmepon 1,5 X 4,5 M, npHueM
0/HA H3 HHX BHIABHHYTA BBepX no tedeHuio. Ilponycknan cnocoGHOCTL Npo-
MBIBHLIX ranepeii cocrasasier 220 xd/cex.

Tperbs cxema (npegnaraemasi) OTJiH4aeTcs OT BTOPOil TeM, 4TO rayxas
BOAOCAHBHASA TJ0THHA 3aMEHAeTCs UWIHTOBOI C YeThipbMfA OTBEPCTHAMH 110
12 a, pacnosioKeHHOIl B OJHY JHHHIO C TPeMsi 3arjyOJeHHbIMH OTBepCTHAMH.
BojonpHeMHUK pacno/ioxeH TaK e, Kak BO BTopoil cxeme (puc. 1B).

Ouenka paGoTHl COOPYIKEHHH BCEX NPHHATHIX IS MCCJAeloBaHHil cxeM
NPOH3BOAWJIACH MO AEJEHHI0 HAHOCOB MO OTBOJAaM Ha yaae H XapakTepy
NOTOKa B BepxHeM M HHXHem Onedax. [Ipn 3rom onpeneddinch NMPOUEHTH
AeJIeHHA BOALI M JIOHHBIX HAHOCOB Ha y3Je, NpOoTeKaHHe NOTOKA Ha NMOAX0Ae K
coopyeHHaAM, nedopMaliHa pycaa B BepxHenm H HHxKHem Obehax ruapoyaaa,
JEMEHTH KOHCTPYKILMH COOPYIKEHHH, BAHAHHE BO3MOMKHBIX PEryJHPOBOYHBIX
paboT Ha NOAXOAHOM K BO/03a00pPHOMY COOpPYMEHHIO yqacTke Ha medopma-
IIHIO pyCJa H JeJieHHe HAaHOCOB N0 OTBOJAM y3Ja. |

Moneas runpoyana 8 mamralbe 1:80 Obsia yeTaHOBJEHA Ha OTKPHITOH
naoulagke otaeaa pyces. B xauectee 3ameHuTesiell HAHOCOB NPHMEHAJICH
PedHoil NMecok, CoCTAB KOTOPOTO ONpEeiessicA Mo COXpaHeHHIO reoMeTpHue-
cKoro nojoGua HatypHeiM uacTHHAM (d =07, d nsx = 2,5 M#). Hecneno-
BaHUA OXBATHIBAJM YHACTOK pyc/aa B BepxHem Owede AAHHOW 2,5, B HHK-
HeM — 0,5 KM H BHNOJHAJHCE B HECKOANLKHX cepHax, IlepBasa cepHs OneiTOR
OAA TNOJAYYEHHS MOJAe/NH pycia, NofoGHOr0 HaType HCCAeAYyeMoro y4acTka
PEeKH, MPOBOAKAACL B OBITOBLIX YC/JIOBHAX, YCTAHABJIHBAAOCH KOJNHYECTBO Ha-
HOCOB (p), TPAHCHOPTHPYEMBIX NOTOKOM, AJs MOJyudeHHs ceA3n p = [(Q).
OcTradbHBEe ONBITE NOCBAULAJHChE HCCJEJ0BAHHIO :[IIE!GUT'LJ rnipoyajna B yGJjao-
BHSAX KOMMNOHOBKH 1o 1,2 u 3 cxemam, Npu 3TOM HA MOJIEJH MNPONVCKAJHCh
pacxosl, cooTseTcTRylomue Hatypunim (101,5; 152; 225; 275; 400; 808; 1570

| Bropasa cxeMa BO3HMKAA B NPOLECCe MCC/1E40BaAHKIE NCPBOK.
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Puc. 1. TMaan 0 paspesn! BapHAHTOB KOMNOHOBRH THAPOY37a.

a—nepeuit BAPHAHT, & —=pTOpOol, s=TpeTHi.




|870 w3/cex), Ha rHApOYya/ie MONJEPKHBAJHCH COOTBETCTBYIOLIHE MPOEKTY

hnﬂpﬁue rOpPH3OHTH NpH 3a6ope BoAbl B KaHaa 79 H 89 Mm3[cex.
'; 2. PeayabraTel MccaepoeaHuin. Ha ocHOBaHHH NMPHHATOH METOIAMKH MO-
nipopanus (npu macmraGe |:80) Guia cO34aH YYyacTOK pycia HJAHHOMN
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Pre. 2. MNaansl y4acTka pexH nepei FHAPOY3AOM W SMIOPH CKopocTeil.

! J—smopw npn - Q=573 Z—npu Q-1870; J—crpesent NOTOKA B ONTOBWX YCIODBHAX,
d=mnocae saHecenns

|
5 kM 8 ORITOBRIX VCJOBH#X DB paHoHe HAMEYEHHOro CTBOpA THApOY3aa
me; 2a). OCHOBHEIMH 3JIeMeHTAMU 115 cpaBHenus Buibpand opMer pycaa,
pakTep NMPOTeKaHHs MOTOKA, YKJIOH BOAHON MOBEPXHOCTH H Gajanc mylleH-
BIX H YJIOB/IEHHBIX HAHOCOR.

B asrycre 1963 r. npousseseno obcjeosanue pycia pPekH B HaMeueH-
LM mecte. CpaBHeHue ofulero xapakrtepa NpoTEeKaHHA [MOTOKA B HaType C
OeJBHLIM TIOKA3a710 NOJHOE HX COBM2JeHHE HA HCC/ACAYEMOM  YHACTKE.

pes3yaLTaTe Mo Nepsoit H BTOPOH cXeMaM NnoJyYenbl BRIBOALL:

1. I'lpy anaunuTeJLHOM NOCTOAHHOM HAMOpPE HA Yy3Je H NepeMeHHOM pac-

IHOM pe:kuMe PDEKH N0 Mepe 3aujeHns BepxHero 6beda npesHuil CTpesKens
TOKA Nperepnesaer aHauHTeNbHoe HamenenHues, OGpasyercs asa NnoToka,

HueM 1o JeBoMy npotekaer 0oJbliuag 4acTh pacxojia, no npaBoMy — MeHb-
asi (pue. 20, 28). Beaeaersue 3Toro B CTBOPE y3Ja NOJAYUYAETCs 3€pKaIbHOC
temteriie gapparepa ¢ npasoro Oepera Ha JeBbll. JT0 NOKa3bIBAET OLIH-
YHOCTH CYULECTBYIOUIEr0 MHEHHS, UTO Jyulle BCero pacrnojarath BOJO-
HEMHHK HHKe BepiiuHel Kpusoro yuacrka. ChegopatennHo, 0JaronpHst-
€ yeaosus GLITOBOrO perKuMa Jas BoAo3abopa Ha Harkbe pekH HeuesaloT
cosaanHeM 3HAUHTEJLHOro NoAnopa Ha Vajie H NocJeAVIOUIHM 3aujIeHHeM

zanecennem) Gueda.
2. B cna3y ¢ uamenennem apsarepa (AHHAMHYECKOl OCH NOTOKa) H

MEUlEHHEM OCHOBHOrO pycJa BJAEBO NpH PPoHTANBHOM PACTONOMKEHHH NJO-
WHEL ¥ BOjONpHeMHHKa (nepsas cxema) oOHapyKUBAeTCs KOCOCTPYHHBIH

al




NOAX0A MOTOKA K nocaeanemy (npu Q < 400 m’/cex), To ecTh mpu JesoGe-
PEIKHOM TIOJAX0Je MOTOKAa NPOTEKaHHe MOCAeNHero NpoHCXoAHT BAOJL TJIOTH-
HEl, # 3a60p BOJbLl CTAHOBHTCA GOKOBEIM (puc. 26). OOGpa3oBaHue B CBA3H C
3THM BHHTOBOrO ABHMKEHHS W BODOHOK nepea )poHTOM BOMOMpPHEMHHKA yBe-

JHYHBAeT 3aB/JeKaHWEe HaHOCOB B BOJO-
&% }‘ npuemuuk. BeaeacTBHe nporekaHus oc-
30 HOBHOTO NOTOKa BJOJAb JeBoro Oepera
OCHOBHOE KOJHY€eCTBO HAHOCOB MNepeme-
AeTCH B STOM HANpaBJeHHH K IMJOTH-
He. [lo npapoit 4acTH pycaa HAHOCH

-2

4 KA JABHKYTCA OTJAEJAbHHIMH  TPAAAMH  H,
= noaxoaa Kk ¢PoOHTY BOJONPHEMHHKA,
< OTJAAraloTCsd Ha BBICOKHX OTMETKaxX (Bbl-

. e nopora soaonpueMmunia), O6pasora-
7 HHE BOPOHOK, BHHTOBOTO JBHHEHHA H

OTAOMEHHE HAHOCOB nNepeld noparosM Ha
.o, BHCOKHX OTMETKaXx CnocoOCTBYET 3aB-

50 S~  JIGKAHHIO B BONONPHEMHHMK ja0 2,0%
KPYNHBIX (AOHHLIX) HAHOCOB OT o0ulero

Puc. 3. I'paduk 3asucumoct npo- KOJHYECTBA HAHOCOB, MPOMEAMIHX yepe3

HEeHTA NONAAAHHA JIOHHKX HAHOCOR I“Hﬂp{]}.’ﬂﬂj‘[l c HF}""HGETHG JACTHIL 10

B BOJAONPHEMHHK 0T Kosdduumenta 75 —_0.8 Mi—B Hatype a0 60 mu
soslo3adopa. [leC 3}”

J—nepsufl papuant, 2—-sTopoft, J—rTpeTiil. B nepuol HapacTaHHs pacXoJOB

PEKH OT MEXEHHHX [0 MAKCHMAaAbHBIX

NaBOAKOBLIX TPH 3aHeceHHOM BepxHem Obede yBeaHUHBAETCS YKJOH H CKO-

POCTh MOTOKA, YTO NPHBOAHT K CAMOPA3MLIBY pycja. YaeabHOoe HacbllleHHEe

MOTOKA NPH 3TOM YBEJHUHBAETCH, H B BOJAONPHEMHHK N0 CPaBHEHHIO C ApYV-
FHMH NEePHOAAMH NOCTYNaeT HaHocoB B 2—3 pasa GoJblie.

3. Tlpomsie BepxHero Goeda co CHHAKEHHEM rOPH3OHTA BOJALI MPH NEPBOI
cxeMme KOMIOHOBKH rHapoysia MmaaosddexTusen, Tak Kak aaa cbpoca naHo-
cos npu obGuieli wnpude dporrta ruapoysaa 125 M HMeWTCH TONLKO NPOJETH
JOHHLIX NMPOMBIBHHIX Tagepeil wupuuoi 21 s ¢ ormerxoii nopora Ha 1,0 u
BhIlLE CpeaHell oTMeTKH aHa pycia. Beicokoe pacrnojioxenne NMoporos BOIO-
CAMBHOI MAOTHHBL M0 OTHOLIEHHIO K CpeAHell OTMEeTKe jiHa PeKH cnocobeTBYET
OTJIOKCHHIO HAHOCOB TNEpej Y3J0M Ha BLICOKHX oTmerTkax. Beaemcrsue 3T0ro
npH [IpoMbIBe rpe6eHb JAOHHLIX OTJIOMKEHHH Y BOJONPHEMHHKA H NPOJETOB
MJAOTHHBI He MOHHKKACTCH.

4. TlpoBeaennbie ONBITH H PacYeTsl NOKA3aaH, 4UTO B NEPBLIE Iodbl 3KC-
mayaTaunuH ruapoysaa B HukHem Obede obpasyeTcss BOPOHKA pasMbIiBa Tay-
GuHoit 12,6 & oT cpeiHeil OTMETKH jAHa Dyc/d, WIH Ha 7,0 M HHIKE OTMETKH
ay6a nuotuusl!. TIpuHATAaA NPOEKTHHIM 3ajdaHueM BOJOCAHBHAA MJOTHHA C
HOCKOM HE BCEIr/1a CO31aeT NOBEPXHOCTHEI pesKuM conpsaxenusa Onedosn. Tax,
NMpH NPONYCKe 4epe3 BOAOCJAHBHYIO MJIOTHHY NMaBOAKOBLIX Pacxoaos Gojblie
1000 m3/cex rayOuHa BOPOHKH pasMbiBa 10 CPABHEHHIO €O cpejiHell OTMeTKOil
naHa pycaa pocruraer 11,7 M, To ecTh Takxke HH¥e 3y06a NJOTHHBL

5. lNpumenenne ans Gopwblsl ¢ JOHHEIMH HAHOCAMH NPHHNIHNA MONEpey-
HOH IHPKYJASUHHE MOTOKA NPH NOMOIM  KPHBOJHHENHHOrO BOJOCAHBA®, Kak

' Tlpnt pacuere ravOHHb MECTHOro pasMbiBa B NpoekTe Gulja aonyileda ouikbka, M
=y6 GL 3a70MeH HA 5 M Hue cpeaneil oTMeTkn ana pycaa. Kpenaeune ninknero Greda ne
LPeAYCMATPHRAAOCH, TAK KAK NPEANOJarajoch saferanne rajednukossx rpyaros. Onnako
ofcaepopannes s 1963 r. yeTanopaeHo, 4T0 OCHOBAHHA BCEX COOPYMKEHHR 3aJ€raloT Ha mnec-
YAHLIX H CYIANHUCTHIX TPYHTAX.

2 TlpoekT BTOPOTO BAPHAHTA, MO KOTOPOMY NPeANoJaraioch YCTPORCTRO FIYXOH BOIOC-
JUBHON MAOTHHL, WHTOBOR BOAOCAMBHOM NJAOTHHE N BOJONPHEMHHKA ¢ OOKOBHIM pacnogo-
Hepnem (noa yraom 95° K naotuie) ¢ npoMLIBIHKOM Haspaal sdepranckims,
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NOKa3aJH Hallly HCCJeNOBAHHA, HeJb3d CUHTATh 000CHOBAHHBIM MO CaAeLYiO-
HIHM NpHYHHAM: NIpH Hanmope 7—=38 M JIOHHBIE HAHOCHI 3aTIOJIHAIOT BeCh MOA-
XOJHOI YYacTOK M OTJaraloTcsl Bbllle TIOpora BOJONpHEMHHKa (pHC. 4);
BCJIEICTBHE KOPOTKOrO YUaCTKA 3aperyjHpoBaHHOro MojBojsllero pycia® ne
noJayunan menaemoro sddexra no 6opebe ¢ HAHOCAMH; NPH KPHBOJHHEHHOM
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Puc. 4. Tllpoaoavusie npoduan Bepxuero Obeda BO BpemMa  NpoMLBa
npu:Q = 400 afcex.

Baepxy: J—yponcus Ana 20 NpOMEBa, 2 nOCcAe NpoMMBa, J--TOPHIONHT BoaK nepea onuwtowm, 4, 5,6, 7, §—
yepes 10, 20, 30, 45 w 680 My, nNoOca¢ HAYAJA OMMTA.
Buuay cnpapa—a0iNude OTAOKENHE NEpEa BOACTIPHEMHNKOM TN PASHEY BEANTANAX Q.
1—Q <1870 a¥cen, 2—1570, 3—808, 4400, 5275 &"lcek A0 npoMuBa, & ¢ 7—orvaowennu npu Q=275
W 40 adcer CODTHETCTBENNO NOCAE NpOMHBa nepxuero Gneida,

NojXoAe MOTOKa OCHOBHAs Macca HaHocoB BuiGpachiBaeTcsl NonepedHon IHp-
KyJsillHeHd Ha npasblil 6eper, 0 nepej BOLONPHEMHHKOM CO31A€TCH B3IMYUHBA-
Hue noroka. B onutax nabaoaanoch cocpeloTOUEHHE [10TOKA YV KPHBOJHHEH-
HOIl BOAOCJMBHON YacTH MJOTHHBL, rje obGpa3soBuiBajiock GoJsee ray6Gokoe
pycao. B npaBoii yacTH Ha noAxoAe K BOJONPHEMHHKY CKOPOCTb TEYEHHSH
MeHblle, H, CJe0BaTeJbHO, HAHOCH OTJIATaJHCh C OTMETKOH rpeGHa HaMHOro
Bhillle OTMETKH nopora Boponpuemuuka. Ilpn Manuix pacxopax sgpgexr none-
peuHoi HHPKYJAAILHY HCuesad.

6. 3aBiekanne HAHOCOB B BOJONPHEMHHK MO BTOpPOH CXeMme A0XOAHJIO
no 4,0%, npu sToM wactHusl KpynHoctbio Gosnee 40 mm (Gonee 0.5 mm Ha
mMojgenn) cocraeasan no 12% or obiuiero KoaMuecTBa HAHOCOB, 3aBJAEeKAEMbIX
B BOJAONPHEMHHK (pHc. 3). YBJeueHHe HX MO CpaBHEHHI0 ¢ ONLITAMH MO
TEPBOH CXeMe KOMMOHOBKH OO0BACHAETCA TEM, YTO B CHJALHO CYMHEHHOH
HACTH MOABOASILUEro pycaa (npu yerpoicree KPHBOJHHEHHOro BOJAOC/JHBA)

NPOHCXOOHT ﬁ}n"pHﬂE NPOTEKAHHE TIOTOKA, YCHJACHHOEe NepeMelldHBanie HaHo-
COB B TOJILUIE €ro H 3aBRJeKaHHe HX B BOJAONPHEMHHK.

7. PaspaGoTka npoMBIBKON OCHOBHOTO pycia B HanmpaBJeHHH BOJ0-
NpHeEMHHEK:a He LaJa KeJacMoro Bd]{pEI{TEI., TAK KdK CMLIBAKTCH HAHOCLI BAOJADL
KPHBOJIHHEHHOr0 BojOC/HBA, oOpasyercs GoJiee raybokoe pycio BIOJbL JieBO-
TD ﬁ-E]}EI‘ﬂl H HENocpeACTBEHHO OKOWIO BOAONPHEMHHKA rpEﬁEHb JAOHHBIX OTJA0-
AEHHH CYLIECTBEHHO He MOHHMKaeTcs.

Taxum oGpaszom, ucenenoBanHas BTOpas CXeMa ¢ LEJAbI VAVULIEHHS
3abopa BOALI B BOAONPHEMHHK TNepeycTpoiicTBOM JIoOOBOro pacnooKeHHs

3 Oro eme pas noxkaswBaer, uTo nepedopMupoBaHnke pyeaa npy nojnope va 7—8 M
H NOAHOE nepeMellleHHe B COOTRETCTRHH C 3THM npexuero gapsatepa pycaa saeso tpelyer
GOALIWIHX PEryJHPOBOYHLIX PaboT HA JHAYHTEALHOM PacCTONHMH.
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BOJIOTPHEMHHKA HA KOCOi' H yCTPOHCTBOM KPHMBOJIHHEHHOrO BOJOC/HBA, 3HA-
YHTEJALHO CYMKaIOILero nofsojsulee pycao u obpasyoulero aKo6ul «depran-
CKHii» THII Bolo3abopa, He YAYYIIHIH NOTOXA.

B aTHX yCHOBHAX 0Ka3aJ0Ch JKeJaTeJbHBIM NOJYYHTL Goslee CMOKOHHBIH
pexnM TOTOKAa CO3/laiHeM MpSAMOro yyacrka pycja JOCTATOMHOH IMIHpHHEL
anaa ceofoaHoro nponycka GOJbIIHX NaBOAKOBHIX pacxonos. Ecrectsenuo
npucnocafauBalolleecs K MajJblM pacxo/laM peKH, OHO MoJyuaeT YCTOHYH-
BOCTb B HanpasJ/JIEHHH BOAONpHEMHHEKAa H cﬁpncﬁux DTBEPETHﬁ IMVIOTHHAI.

310 JOCTHraJoOCh NMPEANOKEHHOH HaMH B TpPeTbed cXeme KOMIIOHOB-
KOit y3aa.

3. llpepaaraeman cxema., Cxema 3HAYHTENLHO OTJIHYAEGTCH OT JPYIHX
TéM, 4YTO 4YacThb BOMAOCJAHBHOH NJOTHHEI 3aMeHAETCH 33[‘JI}"5HEHHHMH HIHTO-
BLIMH OTBepcTHAMH. BogonpHeMHHK pacnosaraeTcd moia YrioM K OCH IJo-
THHBI, 1O/ KOTOPOil YCTpauBalTCs YeThipe NPOMLIBHBIE rajepen ¢ GoJbLILON

nponyekHol cnocoBHOCTLIO, BOAONPHEMHHK OTKpHTOro THna (3 npoaera mno
7,0 M NPHKPHIBAIOTCH MNJOCKHMH 3aTBOPaMH) B KOHCTPYKTHBHOM OTHOLIEHHH

npocTt H yjo6eH MpH sKcnayaTalluiu.,
[TpoBepeHHBIe ONBITEH MOKA3ANH CAeAYIolee:

1. ¥crpoicTBo 3aray0seHHBIX LIHTOBLIX OTBEPCTHIi H JOHHBIX rajepei
ofecneynsaer cbpoc npeobaajaiomeii YacTH HAHOCOB B HHXKHHH Obed, ueM
HNOCTHraeTcsl yMeHbIIeHHe 3aXBaTa HAaHOCOB B BOJAONPHEMHHK.

[InToBLIE OTBEPCTHA MO3BOJAIOT JIETKO OCYLIECTBHTD NMPONYCK B HHAKHHH
Obed mWyrH H APYrax NAaBAIOUWIHX TeJA MHMO BOJNONPHEMHHKA, MpPOBeNEHHE
3 HeKTHBHBLIX MEepHOAHYECKHX NMPOMBIBOK BepXHero Gbeda co CHHMKEHHEM
rOPH30OHTA BOJBI, YTO OYeHb BAaXKHO C TOYKH 3peHHA HOpMaJbHOH 3JKCIayara-
LUHH Boao3aGopHoro yaJa.

2. YerpoiietBo sarayO0/eHHBX OTBEPCTHII Mo (DPOHTY NJIOTHHHE B NepHOR
GOJMIbIIHX PAcXO[0B BO/JLI B PpeKe NPHBOAHT K nepepacnpeiejeHHio NOroHHOro
pacxojia PexkH mno cTBopy BojaoszabGopuoro y3na. Ilpu stom HauGoabluui mno-
FOHHBIH pacxo[ NMPHXOAHTCA Ha 3arayGieHHbe OTBEpPCTHSA, 4 HAWMEeHbIUH —
Ha Bojo3abopuylo uactb. Ilpn TakoMm Xapakrepe pacnpejieseHHs pacxojia B
NOABOAALLIEM pyCJe nepex THAPOY3JOM BO3HHKAeT /JBHIKEHHe MOTOKa B Ha-
NpaBjeHHH OT BOJONPHEMHHKA K 3arsy0JeHHBIM OTBepcTHAM mJoTHHBL. [le-
pej BOIONMPHEeMHHKOM CO3/1a€TCs MOBBILICHHOE 1aBjaeHHe, a nepesn saray6Jes-
HEIMH OTBEPCTHAMH — NOHHKEHHOoe, YyTo GJAaronpHATCTBYET ABHIKEHHIO OCHOB-
HbIX MacC HAHOCOB B CTOPOHY OTBEPCTHI MAOTHHBI.

3. Ananu3 NMoKasbiBaeT, YTO HaJH4He 3arJy0JCHHOro IHTOBOTO OTBEp-
CTHA B IJIOTHHE H PA3BHTHIX AOHHBIX raJjepeii noj BOAOTPHEMHHKOM MPHBO-
JHT K JIBHMKEHHIO MOTOKA KaK B BePXHEM, TaK H B HIuKHeM Gbedax ruapoyana.

B Bepxuem Gnede Ha ywactke pycaa aaunoii 200—300 & noa neiicTBuem
3aray0JeHHEX OTBePCTHH H3MEHAeTcs Hanpas/jeHHe NHHAMHYECKOH OCH no-
TOKa. 3T0 fIBJIEHHE NPHBEJO, C O/IHO/ CTOPOHBI, K BO3HHKHOBEHHIO TONepey-
HOro YKJAOHA NOBEPXHOCTH NOTOKA, ¢ APYroH, — K HepaBHOMEPHOCTH [pacnpe-
JleJIeHHs] CKOPOCTH H, GJarojflapsi 3HaUuTeLHOMY CTlafy TOpPH30HTA BOAKI Y
3aray6aeHHBIX OTBEPCTHI, K nepepacnpeieseHHio pacxoaa BOALl MO IHPHHE
pycaa. bojee nosbllenHas CKOpPOCTb [ABHMKEHHA NOTOKa Beerja Habuona-
Jlach NMPOTHB 3arnyG/JeHHBIX OTBEpPCTHH, a NOHHIKEHHAS — NPOTHB BOJO-
npuemudka. Takoll xapakrep nporekaHnus noToKa B Bepxiuem Obede obecre-
una cOpoc B HHXKHHI Obed 3HAYHTENEHOrO KOJHYECTBA JOHHBIX HAHOCOB

HEpe3 3a l‘J'.I}"ﬁJIEHHHE OTBEPCTHA.

! Kocoe pacmoniomesne BofOnNpHeMHHKA HaMmy GHUIO NPHHATO CPa3y JKe nocae Hecae-
AOBAHHA NEPBONl CXEMH KOMNOHOBKH NPOSKTHOrC 34J03HHA, TAE BOJAONPHEMHHK PacnofOMCH
Ha oanoft JuuMK c naoTHHON. Ilepsas cxema KOMIOMOBKH OTBEPrHYTa HaMH B NEPBHIX e
ONLTaX KAk HeCOCTOATENbHAR B Gopble ¢ HaHOCAMH B JAHHEX YCIOBHAX,
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Hauboabmuii spdext GopsOul ¢ H2HOCAMH Ha COOPYKEHHH JIOCTHTaeTcH

fIpH OHOBpeMeHHON paboTe 3aray0JIeHHBIX OTBEPCTHH TJIOTHHB H JOHHBIX
. rajepen, Koraa saxBarT HAHOCOB B BOJIONPHEMHHK TOYTH MOJHOCTBIO HCKJAIO-
YaeTcd Kak NnpH Maablx, Tak H npu GOAbIIMX pacxojax pexH.
4. TlpoBenennsle ONbITH MOKAa3aJjH, YT0 TNOJOMXKEHHBI B OCHOBY KOMMO-
~ HOBKH FHApPOY3Ja MPHHUHN NOCAOHHOTO JE/ieHHA TOTOKa M0 BEPTHKaJIH, a
TAKKE YCTPOHCTBO 3aryiy0JeHHEIX OTBEPCTHH € NOPOroM Ha cpejiHed OTMeTKe
IHa pycaa co3jladH CMOKoilHOe mpoTeKanHe MOTOKa nepen  yanaoM, GJaro-
NPHATHOE Nepepacnpenesesie NoroHHOro pacxoja BOAbl H HaHocoB. [lojBo-
Jislee pycqao npu NpoxoXIAeHHH NaBoAKOBHIX Boj paboTaerT BCeM CeYeHHEeM,
NO3TOMY rayOHHB! BEIpABHUBAIOTCH, H cOPOC HAHOCOB OCYULECTBJIACTCH BCEMH
cOpocHEMH oTBepcTHAMH. [lpH majbix pacxonax pekH TNOTOK NpOTeKaer
BloabL JieBoro Oepera, 3aTeM CcBaJiHBaeTcsl K cepeiWHe pycJa, co3idaer mno-
CTOAHHOE Hanpas/eHHe B CTOPOHY BoAOnNpHeMHHKa M BeipabatbiBaer cebe
. pycio B HanocHBIX oTaoxeHuax. [Toaxoa moToka K BOAONPHEMHHKY CTaHO-
BHTCA JoGoeeiM. Kpome Toro, pacnonoxerHHe (¢hpoHTa AOHHBIX rajepei nofg
YrJOM K MOTOKY NMOBEILIAET HX TPaHCNOPTHPYIOULYIO CNOcOGHOCTh TI0 CpaBHe-
HHIO ¢ HX (PPOHTAJbLHEIM PacloOoKeHHeM M0 nepBoi CXeMe KOMIOHOBKH,

5. B npeanaraemoil cxeMe KOMIOHOBKH THApOY3Ja [OCTHraeTcs OCHOB-
HadA leab— COKpallaeTcs MoCcTYNJeHHe AOHHBIX HAaHOCOB B BOAONPHEMHHK.
- Hasocwsl, HaymHe K QpoHTY BONONDHEMHHKA M TJIOTHHB, cOpachiBaloOTCA
- Yepes noHHLIe rajieped H sarnylJieHHbIe OTBepPCTHA B HHMKHHIA Gbed. [lpu
Kosdunuente ponosabopa or 5 a0 50% xoauuecTBO HAHOCOB B BOLONpHEM-
HuK cocrasaser 0,2—1,0% ot obGmero KoanuecTsa, uto B 2—4 pa3a MEHBIIE,
yeM B oneiTax no I 1 Il cxemaMm KOMNOHOBKH ruapoyana (puc. 3).

6. [la# cospaHHa YCTOHYHBOro MOAX0Ja MOTOKA K MpoJeraM BOAOTIpHEM-
HHKa nocJae 3aHeceHusa sBepxHero Oneda uenecoobpasHO yCTPOHCTBO B BepX-
HeMm Opede ABYX nonepeyHblX WNGP BAOAL Jesoro Oepera (puc. 2r).

OnpiThl ¢ peryJiHpOBaHHeM pyCJa NPHBEJH K TAKHM BBLIBO/aM:

I. ¥YerpoiicteoM B BepxHeM Gbede peryJHpOBOYHLIX LUNOP MOXKHO cihop-
MHpPOBaTb YCTOHUHBOE PYCJO0 B HanpaBJeHHH BOAONPHEMHHKA H NMOYTH JIHK-
BHAHPOBaTHL OJyIK1aHHE NOTOKA, a TAKXKe YJYYUIHTh YCJIOBHSA Bojao3abopa H
. YMeHbIIHTHL NonajaHHe B BOMAONPHEMHHK HaHOCOB, KOTOpPbBIE CTAaHOBATCH
MeJbye,

2. Ilpn noabeme nMaBoika MOryT GbITH CMBITH HAHOCHI, PACNOJOMKEHHBE
HenocpeacTBeHHO BOJIH3H nMopora BOMONPHEMHHKA.

. YcToiiuHBoe MpoTeKkanue NOTOKA B HanpaBJeHHH BOJAONPHEMHHKA JOCTH-
FaeTcs NpoMLIBOM BepxHero O6beda co CHHMKeHHEeM ropH30HTa BOAI.

OnuITEL N0 NPOMBIBY OTJOKHBIIHXCSH B BepxHeMm Gbede HaHOCOB MpH
HaJHYHH PEryJaHpOBOYHBIX IUMOP MOKAa3aJiH, YTO TAKHE KpPATKOBpeMeHHBIe
npoMulBsl AaT Goabluoil sddekt: Bo-neppuIX, nepea rumpoyvaiom obpasyer-
€H cBOGOAHLIH OT HAHOCOB O0LEM A aKKYMYJAIHA TBEPAOro CTOKa, TpaH-
CMNOpPTHPYEMOr'o NMOTOKOM, H 118 NpHeMa BHe3aNnHBIX MNMaBOJAKOB; BO-BTOpPHIX,
hopMHpYETCcH YCTORUHBOE pyC/0 B HANpPaBJ/eHHH BOAOINPHEMHHKA, B-TPETbHX,
JNPEOTBpALIAETCA MOMajaHde B BOJOMPHEMHHKH HAHOCOB KpPYynmHuX ¢pak-
K, B pesyJabTaTe Yero BepXHuit Obe(p mMoker ObTH B H3BECTHOH Mepe mpe-
BPaUieH B NepHOJAHYECKH JIEHCTBYIOUIHI OTCTONHHHUK.

[Ipombis 3anecenHoro BepxHero Gbedha THAPOY3Ja TNPOH3BOAMJICH AJIA
BhIACHEHHS CBs3ejl Mexay o0bLeMOM NMPOMBIBOK, IPOMBIBHBIM pacXojioM H
BpeMeHeM, 3aTpayHBaeMbIM JJ151 MPOMBIBKH, H 144 paspaGoTKH pexxuma rnpo-
MEIBa BepxHero Geeda ruapoyada.

[locne moaroro saunenus BepxHero Obeda OBVIH TPOBENEHB OMBITHI
JAaHTenbHOCTLIO 9 wac. (Ha Mojenu | uac) 1o NpoMbIBY HAHOCOB € pacxXomaMH
275 1 400 M®/cex 1 cHUXKEHHEM rOPH30HTOB BOJEL




Bo ppems npombiBa B OCHOBHBIX CTBOpax ¢ WHTepeajsoMm 10—I15 munyT
NPOM3BOANHIACE CHEeMKAa NOMJIABKAMH TPAaEKTOPHH CTpPYill H OTNpeles/iich
MOBEPXHOCTHBIE CKOPOCTH. 3artem JaMepHJCH o0beM CMBIThIX HAHOCOB H npao-
H3BOJMJIACH HHBEJHPOBKA JIHA PYCJa 1O OCHOBHBIM cTBOpaMm (puc. 4).

PeayJibTaThl OCHOBHBIX OMNBITOB 110 9-4aCOBOMY NPOMBIBY HaHOCOB C |Pery-
JHPOBAHHEM pycia ABYVMS MolepeddHblMu WnopamMy W Ges peryjiupoBaHHs
ero npejacrasiedbl B TabJauile.

I poMusnoi 3 Chumaenne
Onut pacxoa, Dﬁﬁf - ﬁ'q‘gl_;ll'ﬂﬂﬂﬂa. | ropusonTa Ipuseqanne
Mcer BORLL, M

Bes peryaupo- OTKPBITH  JOH-
BAHHA ] 275 47 500 a6l 3,0 HulE rajsepes u l-e
OTBEPCTHE NAOTHHEL

NOAHOCTbIO .,
2 400 74 000 750 3,3 OTKPLITH AOHHLIE

raaepent  1-¢ u 2.2
OTBREPCTHH MAOTHHDI
MOAHGCT ki,

3 400 52 000 220 2.0 OTKPBITE AOHHKIE
rajdepel NONHOCTBIO,
l-e 1 2-¢ oTBepcTHH
NAOTHHLI YACTHYHO.

Co mnopam# 4 275 50 800 650 2.5 OTKPHTH 10HHBE
raaepeH NOJAHOCThHID
u l-e ortBEpCTHE
NMACTHHLB YaACTHYHO.

5 400 74 500 800 3,3 OTKPBITH JOHHBIE
raseped H l-en 2-e
OTREPCTHA NAOTHHB
NOJAHOCTBEHD.

[TpoBeseHHBIE NPOMBIBEL MOKA3AIH:

1. [1pu ycrpoiictee wnop B BepxHem Obede 3GOEKTHBHEIE NPOMLIB
HaGjogaeTca B NEePBLIH MOMEHT CHHMKEHH§ TFOPH30HTa, KOrjla B OCHOBHOM
CMBIBAETCH YYACTOK HENocpe/lcTBeHHO mepel (pPOHTOM BOAONPHEMHHKA.
SdbeKT MpoMbIEA 3ABHCHT OT BeJHYHH FOPH30HTA BOIbI H NPOMLIBHOrO pac-
X0/la, NpUYeM 3HAUHTEeJbHAs BeJHUYHHA CHHXKEHHS FropH3oHTa (MpH pacxoje
400 m3/cex) naer Goabwol sdpdexT cmbisa no rayGuHe, KpoMe TOro, CMLIB
MPOHCXOAHT HHTEHCHBHEE, YEM ITPH MAaJLIX ero BeJHYHHaX.

2. B pesyabrate fipoMbiBa TOAXOAHAA CKOPOCTh K THAPOY3JaYy 3HAYH-
TEJbLHO YMEHbLIAGTCA, YTO co3AaeT OyaronpHATHHIE YCJAOBHA IS OCAMKIACHHS
KpPYNHBIX YACTHIL HAHOCOB,

3. Ilocne npombiBa B BepXHeMm Obede cosjpaercs cBOOOAHBIH OT HAHOCOB
o0beM AJf AKKYMYJALUHH TBEpPAOro CTOKa, TPaHCNOPTHPYEMOro INMOTOKOM,
Gaarofaps eMy MOMNHO NPeJoTBPAaTHTh NONagaHHe HAHOCOB KPYHHbIX (pak-
M B BOJONPHEMHHK. _

4. [lpomeinom Bepxuero Geeda cozjaeTcsl YCTOHUHBOE PYCJIO B HaNpas-
JIEHHH BOJONpPHEMHHKA, NOAX0A NOTOKA K HEMY CTaHOBHTCH JIOOOBLIM, YCJIO-
BHA Boao3zabopa B Nepuojl NPOXOXKAEHHA MEMEeHHbIX PACXO0I0B YIAYYlUIaTCH.

5. HanGoapmuii 3¢ddexr Aa0T HenpoloJiKHTe/bHbIe [POMBIBR (D—
7 uac.) npu pacxojax pexu (1,5 -+2) Q ¢p. rox-, TO €CTh ¢ pacxonamu 200—
350 m3/cex npH MoOJHOM CHHMMKEHHHM ropusoHTa Boawl. Ilpu 3TOM AJnHA Npo-
MBIBaeMOro yuacrka pacnpoctpansiercs na 500—600 u.

4. PesyabTaThl HCCJaeMoBaHWit HumKHero Oveda. Ilpu padore TONBKO
JIOHHLIX TaJjepeil HaH oAHOBpeMeHHOil pabore HX c 3arjay0JeHHBIMH OTBEp-
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CTHAMH NJAOTHHE! (MPH 3aKPLITHH TIPOJIETOB BOJXOCHHBHON MJIOTHHL) B HHK-
- HeM Obede 3a COOpYMKEHHEM BO3HHMKAeT cGoHHOE TeuyeHHe W BOJOBOPOTHI,
- KOTOpHIe yXYMUIAIOT NPOTEKaHHe MOTOKA, CMOCOGCTBYIOT YBEJHUEHHIO ray0H-
~ Hbl MECTHOTO Pa3MbIBa.
! YCTPOHCTBO Das3ienbHOli CTEHKH MeXIy BONOCHMBHEIMH M 3arayGJeH-
HBIMH OTBEPCTHAMM NJOTHHLL YJIVUIIAET XapaKTep NpPOTEKAHHA [OTOKA,
. YMEHbLIAeT BOAOBOPOTHI, JHKBHAHPYET COOHHOCTEL TEUSHHH.
- HauGosbmas rayGuna B BOPOHKE pa3MbiBa B HikHeMm Ghede npu ycio-
BHH, UTO JIHO pycJia 38 COOPYMEHHEM CJA0MKEHO U3 rajeuHHKOBO-IPaBeJHCThIX
OTJI0XKEHHH, HAXOIHTCH 3a JIOHHBIMM rajiepesiMi M 3arayOJeHHBIMH OTBep-
- CTHAMH IJIOTHHBI W paBHa 9.3 M, ec/u Ke JHO pVCia clOaraercs N3 rajeqdHi-
KOBO-TpaBeJIHCTLIX OTJAOXKEHHH HJM NMecuadHKka, HHXKe KOTOPHIX 3aJIeraior
 IVIOTHLIE CYTJIHHKH, TO rAyOHHA MecTHOro pasmbeiBa noxoaut o 11,7 a.
' Fa ocHoBe onbITOB H pacyeToB AJAA NPeAOTBPALLIEHHA NOAMBIBA MJAOTHHEI
- €O CTOPOHB!I HHXKHero Obedha HeoOXoAUMO yemponTh 3y0 Ha rayouuy 10 s or
TOBEPXHOCTH 3eMAN (AHa); B KauecTsBe KPelvleHHs HHMKHero Obeda pexkomer-
- Ayercs NpHMEeHATh KPYMHbe KaMiu Anamerpom Oogee 50 em (puc. 2B).

B nocxeayiomue roisl 3KCHJAyaTalHH THAPOY3Jaa NMOC]Ae MOJHOTO 3aHe-
CeHus BepxHero Obea HaHOCH HAYMHAIOT NOCTYNATh B HIKHHI 6ned. Toraa
liponecc pasMblBa NpexKpaulaeTcs u HauMHAeTCs Tpollece 3aHeceHHs HHKIero
Obea. ONLITH MOKa3aJH, YTO NPH MOCTYIJIEHAH HAHOCOB B HHMKHHI Oned
HabJI0/1aeTCA 3aBaJl YUACTKA PYCIaA 32 COOPYIKEHUEM.

Beaeacrsue 310oro rayGHHL MECTHOrO pasMbiBa YMEHbINAOTCS 1 Hal.110-
JAaeTcs NoAbLeM HA H FOPH3OHTA BOLL,

Mmetoniuitea B unxkpeM G6nede Ha npasom Gepery caii MOKeT BHIHECTH B
Pycao pekit 60JbIIOE KOJIHYECTBO JIOHHBIX HAHOCOB H 3aBAJUTL YacTh pyeaa.
Eciin BHecennnie caeM HaHOCH HMEIOT TAKylo JKe KPYNHOCTh, KAK H B pekKe,
TO HX MOMKHO CMBITh COCPEIOTOYCHHBIM Eﬁ-l)ﬂ{.‘DM pacixoia BOAbl Hepes JOHHBIE
rajnepen u saraybaennsie orseperus. Ecan caem BeiHocsaTeA Gojee Kpynnbie
kamin (nnamerpom Goasine 0,5 a), To cMHITH HX HeBo3mo}KHO. Beaencrsue
3TOr0 NOTOK MOJKET CBAJHThCH Ha sesnlil  Oeper. OjHakKo cocpenoToueHHOe
NpoTeKaHue noroKka ¢ OOJMbUIHMHE MOTOHHHIMH pacXoZaMii, BLIXOASAUIEE H3
3dray0JeHHEIX OTBEPCTHII M MPOMBIBHLIX TaJepeil H Caelyioliee no npasoMy
‘Bepery pycJia, B H3BECTHOI Mepe NMOMOKEeT Pa3MBIBY c3eBOro KOHYCa BhIHOCA,

0. Hexotopble pexomengaunu no pexumy sKkcnjyarauuu ruapoysaa. Ha
CCHOBAHHE HCCJACLOBAHUI 110 TPETbEH CcXeMe KOMINOHOBKH (npejaaraemas
cXeMa) peKoMeHIYeTCsl TaKoil OCHOBHON PeXuM IKCIAVaTallii.

1. Tlpu npoxoxaennn naBolKoBeX Box (6oaee 1000 #3/cex) paGortaior
BCe OTBEPCTHs MVIOTHHLI W JIOHHBIE ragepen. [lias cosganns Gosee raybokoro
pPycsa B HANPaBJEHHH BOJOMPHEMHHKA CJHEIYeT CHAYANA OTKPHIBATL 3arays-
JIEHHBIE OTBEPCTHA H JoHHWIE ranepen. [lponyckHas cnocoGHOCTE HX COCTaB-

aser 1000 x3/cex. OcranbHoll pacxos BoAL HEeoBX0AHMO cOpACHIBATH OLHHA-
KOBBIM OTKPBITHEM IIHTOB Y€Pe3 BOAOCAHBULIC NPOJIETHl NVIOTHHDL,

2. Tlpu pacxonax peku ot 400 mo 1000 m3/cex paGoraior Bono3zaGop u
Aonunie rajepe. OcraabHol pacxon pexkH cOpacelRaercs OAHHAKOBHIM OT-
KpBITHEM LIHTOB yepes 3arnyOJenHbie oTBepeTus miaoTnHel. Yepes Hux xkena-
TeJALHO NPONYCKaTh NMOrOHHLIE PACcX0ibl, He npeBbiaoume 20 M3 /cek, uToOw
NPEAOXPAHNHTL HUKHII Obed oT Bo3mMoKHOro Gosbuiero pasmulea. [Tpu stom
BEICOTA OTKPBLITHSA UIHTOB NJOTHHBI 10J#HA OblTh He Beille 3,5 M, a nponyck-
Haa cnmocoOHOCTh TPeX OTBEpPCTHIl cocTaBanTk 720 m3/cex,

3. [Ipu pacxonax pexu menbiie 400 M3fcex ponxusl paGorars Bojgo3abop
Il IOHHBIE TAJEPEH ¢ NMOJHLIM OTKPLITHEM LLHTOB,

4. B nepuoa skenayartaini ocoGoe BHHMaHHe HYXKHO ofpaliaTe Ha pa-
00Ty 3aTBOPOB COPOCHLIX H MPOMLIBHLIX OTBEPCTHIl, KOTOPHIE AOJMKHBI OTKPBLI-
BaTbhCH JErko u ObICTpoO.
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5. B nepBrle e rofhkl SKCNJAyaTallui THAPOY3a, KOrjla HaUHHAETCH 3aH-
JieHHe BepxXHero Gheda, c/eiyeT NPOBOANTb KpaTKOBpeMeHHHIe (B TeYeHHEe
5—7 yac.) mepHoAHYECKHE MPOMBIBBI CO CHHIKEHHEM NOAMEpPTOro ropH3oHTa
BOAB. B noc/eyiouine rofibl, Korja HauHHAaeTCs 3aHeceHHe BepXxHero Goeda,
B 3aBHCHMOCTH OT MOCJ€A10BaTebHOCTH Mpollecca 3aHeceHHA yHacTKa pycia
HENOCPEeJCTBEHHO OKOJIO PHpOY3ja [ Oca)/eHHsas HaHOCOB, NEPEHOCHMBIX
MOTOKOM [0 M IMocJie NaBOAKa, HYMKHO MPOBECTH HECKOJBKO MPOMBIBOB 10 Ha-
CTYNJIeHHs NaBojKa H B KOHIie ero cnaja.

6. OnTHManbHBI NPOMBIBHOI pacxof aoaxeH O6uiTh (1,5 -+ 2,0) Qcpe roas
TO ecTh npuMepHo 250—350 m3/cex, N0 BO3MOKHOCTH C MOJHLIM CHHIKEHHEM
rOpH30HTA BO/Ibl B BepXHEM Obede.

7. Bo BpeMsi NpoMuIBa JIOHHBIE TaJepen HeOOX0AHMO NOJHOCTBIO OTKPbI-
BaTh. JlJifi cMbBIBa HAHOCOB HA yYacTKe Mepei BOMAONPDHEMHHKOM chAeayer
ACTHYHO OTKPBIBATh |- OTBEpCTHE NJOTHHE, NMPHMBIKAMONIEe K BOAONPHEM-

HHKY. Tak KaK BO Bpems CHUJKeHHsI FOPH3OHTA BOJALI JefiCTBYIOLIHI HA JOH-
HBle Tajgeped HaNop YMEHLLWAETCH: H OHH HacTHYHO 3a0GHBAIOTCH HAHOCAMH,

TO B KOHIE MPOMBIBA (nNpHMEpHO B TeMeHHe OJHOrO uaca) cAeiayer nocre-
NeHHo NMOJAHNMATbL FOPH3OHT BoALl B BepXHeM Obede, urobbl Codfath pas-
HOCTb TOPH30HTOB W MOJ JEHCTBHEM HANopa BO/AbLl OYHCTHTL OTBEPCTHA
rajnepes.

8. Ias yayuiieHHs MPOTEKAHHS MOTOKA H MOJYYEHHS YCTOHUYHBOrO pyc-
Jla B HanpaeJeHHH BOJONPHEMHHKA B BepxHeM Obede no Jesomy Gepery Hano
YCTaHOBHTD /BE MOMeEpPeyHbie WIMOPH, NpH MOMOILH KOTOPEIX MOXKHO CO31aTh
yCTOHYHBOE pyCao.

9. B nuxnem Gbede mMexay saryyOaeHHEIMH H BOJOCAHBHBIMH TpOJeTa-
MH TJIOTHHBI CJAEYeT YCTPauBaTh pasflefibHYIO CTeHKY ajauHoH 12—15 &,
KoTopas cnocol6cTBYeT yMeHblueHHI0o cOOHHOCTH TeYeHHs H. BOJIOBOPOTOB.

10. Das npepoTspatleHus MOAMBIBA COOPYKEHHHA CO CTOPOHBI HHXKHETO:
6beda ycTpanBaloTcd KpelvieHHs H3 KaMHed. B cayvae OTCYTCTBHA KPYMHBIX
KaMHell B NepHO CTPOHTEALCTBA rHApPOY3Ja HeoOX0AHMO H3rOTOBHTL GeToH-
Hble TeTPasApbl H KPenuTh HMH HHXKHHH Obed.
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P. P. ABA¥PAYNOB

PACUYET 3AHECEHHS HUXHETO BbE®A HH3KOHATOPHDIX
FMAPOY3JIOB HAHOCAMH

BoapmnHeTBO THAPOTEXHHYECKHX coOpyxKeHHi na pexax Cpenueit Aauu
npeaHasHauaerTcs npexie pcero pas sabopa Boasl B nenax opowedus. Kax
H3BECTHO, 3TH PEKH HECYT OIPOMHOE KOJIHUECTBO ME@JKHX H KPYNMHBIX HAHOCOB.
CrpouTesnbeTBO NJAOTHH, 0COGEHHO HA PABHHHHBIX YUACTKaX peK, CYIUIECTBEHHO
HaMensieT pexuM pexd. B csssn ¢ noanopom B sepxuem Obede oGpasyercs
BONOXpAaHHJHIIe, XapaKTepH3ylolleecs, KaK NpaBHJio, cpaBHHTeAbHO HeboJb-
1WHM 06bEMOM, B KOTOPOM B NepBble 2—3 rojaa SKCnJavaTauMu ruapoyana
OTKJAJBLIBAIOTCS MOMTH BCE HAHOCKH!, a KOTJa BepXxHHil Obed GyaeT MOJHOCTHIO
saHeceH, HAHOCH HAYHHAIOT MOCTYNaTh B HUXKHHIE 6bed. Hanuuue xe sojo-
s3abopa BefleT K YMeHbIUEHHIO pacXo/ia Bojbl B HHKHeM Gbede.

B cBasH ¢ pacmpenneM MJIOMIAACH OpOLIAeMbIX 3eMellb XA0NKOCeIOUIHX
paiioHoB pecnyGauk Cpeaneit A3uH Ha OTAeNbHBIX THApoy3aax (CapeIKyp-
ravckuit, KamnuippaBarckuit, ITeppomaiickuii) ua pexu Ha opollenue 3abu-
paercst 1o 75% soaw. Ilpu sToM cmpemsTcs He JONYCKaTh B KaHaJALl HaHOCH
KpynueiX dppakunii, 1 onn cOpaceBaloTcs B HHXKHHIA Obed. ChenoeaTtensto,
TEE;]}IHITI CTOK B HHMHeM Obede ocTaercs NpakTHYCCKH HEH3MEHHBIM, €C/IH He
cuHTaThLCA ¢ MeNKoH (paKiHeH, a MHAKHA cyulecTBeHHo yMeHblnaercd. [lo-
9TOMY TPaHCIOPTHPYIOULAS CMOCOOHOCTL NOTOKA B HUMHeM Obede cTaHOBHT-
Csi HEJIOCTATOYHOH, H HAHOCH HAYMHAIOT 3aBaJIHBAThL HIKHHI Gbed NAOTHHEL,
OTH 3aBaJibl B 32BHCHMOCTH OT CTOKAa HAHOCOB KPYNMHOH (pakiuuy Moryt GbITh
JHAYHTEIbHBIMH H BEJYT B pAje CAy4aeB HE TOJBKO K AOCTHKEHHIO OTJ0MKe-
HHEM pacyeTHHIX (10 pasMuiBa) OTMETOK AHA H YPOBHs HHKHero 6beda, HO
H MPEBBLIIAIOT HX, Hapyuwada HOPMaJdbHbIE YCNOBHA 3KCNJAYaTallHH rHapo-
Y3JI0B.

B Cpeaneit Asun HeMaJl0 TAKHX NIPUMEPOR, NOSTOMY NMPONECC 3aAHECEHHSA
HHMKHero O6beda NpHBJAEKaeT BHHMaHHe HAY4YHO-HCCJEI0BATEIBCKHX H TTPOEKT-
HEIX HHCTHTYTOB. B 3TOM HanpasJeHHH yiKe JOCTHIHYTHI HEKOTOpbIE Pe3y.ib-
tatel. Moxio ormeruth paGorm M. M. Jleen, C. T. Aaryuuna n U. A, Byay-
HOBA.

HMcnosibaya TOT HAH HHOIE METO, MOMKHO PACcCUNTaTh 3aHeCeHHe HUIKHEro
Obeda HaHOCAMM.

3T0T BONPOC HMEET BaXKHOE 3HAYEHHE, TAaK KaK Pl PeYHBIX MHAPOY3JIOB
HAXOOHTCH HbIHE B HeYJOBJAeTBOPHTEAbHOM COCTOSIHHH B CBfI3H C NOOABLEMOM
ana nuxe naotuHel. IlogkeMm AHa 3a nAoTHHON npHBea B paAjge cjayyaen
K NOATOIVIEHHID €O CTOPOHLI HUMHero Obeda cOpOCHEIX oTBepcTHi. 3aHece-
HHe HuXKHero Obeda saTpyaHsAeT ocyllecTsaeHHe cOpoca MOHHBIX HAHOCOB, a
TAKMe H3JHIIHHX o0BeMOB BOJAE B [IABOJIOK, CAEACTBHEM Yero ABJfeTcs Io-
CTyMJieHHe BpPeJHLIX HAHOCOB B PETryJAATOPHI Kanaaos. M3 H3noxeHHOro sicHo,
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YTO jpacuer mpoiuecca 3aHeceHHs HumKHero Obeda HeOOXOAHMO NPOH3BOJHMTH
]'I[JI-I NPOEKTHPOBAHHH HOBLIX THAPOY3JOB, HTO NMO3IBOJAET TIPOTHO3IHPOBATL
BpeHbIe NoCaeACTBHA nmepeopMHPOBAHASA pycaa B HHKHEM Obede.
YuuThiBas HEJLOCTATOYHVIO ACHOCTh CYLIHOCTH CAMOr0 siBJEHHS 3aHece-
HUA HumHero Obeda, Mbl CHavaJ a u3jaaraeMm B JaHHOH paboTe mpoliecc 2aHe-
CeHHsl H METOJMKY pacdera, 3aTeM Ha OCHOBAHHHM NPHHATON cXeMbl yCTaHaB-
JHBAEM ypaBHeHHe O0anaHca W 3aBHCHMOCTB JUJIA ONpeeJedusi ruapap/die-
CKHX JIEMEHTOB [OTOKA, HCXOJA H3 TEOPHH 00 H3MeHeHHH rayOGHHLI MOTOKA
npH AsHiKeHHn HaHocos [1]. Tlpu sTom wenoab3oBaHBl MOJIEJILHEIE H HATY-
HBIC JAaHHBIEC H H3JOMKEHBLI PeE3VALTATH PACHETOB 3aHECEHHMA HHHKHErD ﬁhE(I}EI.
MMpouecc sanecenns. JlaGopaTopHble ONLITH NOKA3LIBAIOT, YTO NOCTYNAIO-
LHe ¢ pepxuero Oneda KpynHuLle HaHOCH], MPOXOAS YEPe3 COopYKEeHHe, CKATDI-
BAIOTCH 1O KPENJVICHHIO BHH3 MO HATIpABJACHHID TEHEHHHA, U, nNonagasda B 30HY
pasMmbiBa 3a KpenJeHnem, YacTH 3THX HaHocoB ocaxjaiorcs [2]. Hexoropwe

YACTHLE! VBJIEKAIOTCH PACTeKalomencs CTPyel B 30HE CONpPAMEHHs MOTOKOB
| }'Hﬂ'CFITCFI BHH3I BO B3BEIIEHHOM COCTOMHHH, OCaisasich HA }"-I:]CTHE INOH -

JKeHHOH CKOPOCTH,.
OTnoxenne B 30He Pa3MbiBa NPOHCXOMHT B BHAE NMPHU3MbI KaK TOJbKO

OHd JIOCTHTAET BLICOTHI, MOCJAE KOTOPOH MOTOK CrnocobeH nepeiBurarn Bee
nocrynaloniue cBepxy HaHochl, HaOaiogaercs nepeMeuteHne GpoHTa MPHIMHI
OTJOMMEHHA, TO CCThb NPOHCXOAHT Y/LJIHHEHHEe ee 3a CHer HEellpepbiBHOTIO
MOCTYIJIEHHA HAHOCOB ¢ BepxHero Gheda.

Ckopocth nepeMelenia B 30He pa3MbiBa (DPOHTA NPH3MEL OTJOKEHHS,
o0pasoBasuierocs B Nepuoj sanjeHds sBepxHero Gbeha, CpaBHHTEJbHO HeBe-
JHKA, HO HHTEHCHBHOCTB JIBHMKEHHS HMACTHIL 110 BEPXY NPH3MBI HENpepBIBHO
Bogpacraer, Jlocturuys dpolita npu3Mbul paHee oTJ0XKHBILUHXCH HAHOCOB, ua-
CTHULI CKaATLIBAOTCH BHH3 H NONajlatwT B 3HCTD]UIH}-'1{'J JO0HY 2a OTJ IOXKeHHeM.
Co BpemeseM HX CTaHOBHTCH Bce Ooablue n Ooablle, H B HTOre ()POHT OT.JI0-
ABHHA NepeMemraeTcd BHH2 MO TEeYCHHID. ]'Ipu 3TOM BHICOTA NMPH3IMbLI BCE BpE-
MA BO3pacTaer, nokKa Heée JO0CTHTHeT HEKOTODOrO MaKCHMAJbBHOMC 3HAYeHH:H,
onpenenseMoro pasiuuen rayouH A0 W noctde 3aHeceHHd.

Ha suimenexaiiem yuacrke MPH3MBI OTJOMKEHHS BCJRACTEHE PA3HOCTH
B VKJOHC CcBOGOIHOH NMOBEPXHOCTH 3AHECEHHOID M EUle He 3aHeCeHHOro HAHO-

“CAMH YYacTKOB HHKHero Obega obpaayerca jponoanurte/ibHnil noanop. Ilo

Mepe nepemeumienia (PoHTa OTAOKEHUS BeJHUHHA 3TOT0 NOANOPA OCTAETCH
NOUTH NOCTOSHHON, NPH 3TOM YacTh HAHOCOB 3a/IePKUBACTCH B Npejeaax aa-
HeCEHHOro Y4acTKa ﬁhE[IJH. H HOBERPXHOCUTL OT/IOMEHHHA IOAHHMdeTCH mapan-
JeNbHO camoil ceGe ¢ ONpejaeeHHbBIM YKJIOHOM, COOTBETCTBYIOLIHM YKJIOHY
nocsje 3aHeceHus. B nepeuiil MOMEHT 3aHECeHHs OH NPAKTHYECKH OCTAETCH
OJIH3KHM K HavdaJdbHOMY, B JAJBHEeNeM ero BennunHa BO3pPACTACT H AOCTH-
raet BeJIHUHHBI, COOTBETCTBYIOULEH HOBLIM 3HAUCHHAM PAacXojJ0B BOAbL H Ha-
HOCOB, & TaKiKe riyOHHe noToka. Tak NpoHCXOMT Npolece 3aHeceHHs B yc-
JIOBHAX NJOCKOH 3ajlauH.

B npocrpancreennux yeaosuax [2], korna GpouT nAOTHHEL MeHbINe, HEM
IWHPHHA pycaa, OTNoMeHHe TNPOHCXOAMT cHauana BeepoobpasHo, 3aMoJIHSsH
GoxoBule BOAOBOPOTHLIE 30HEL [locie QOCTHIKEHHA KOHILA 30HLI BOJAOBOPOTOB
SaHeceHHe MNPOHCXOAHT HA BCeH HWIMPHHE PYCaa.

B naGopatopibix yeJaOBHAX HauaJbHas rayGHHA CO3/aeTCsl HCKYCCTBEH-
HO, MO3TOMY BLICOTA MPH3MEI OTJIOMEHHS OVAeT 3HaAYHTEeNLHONH,

B HaTypHBIX YCAOBHAX AHO BAOJL pyc/a NoAHHMAETCH TaKAKe Ha BeJiH-
UMHY pasHuib! ray0uH, COOTBETCTBYIOLIHX VKJIOHAM [0 H Nocje 3aHeceHusd.
Ho tak kax J0eCh HEMEelNeHHS 'I'.l‘lyﬁll[ihl [NPOHCXOAHT CPABHHTEALHO HE3HAYH-
Te/JbHO, TO 3Ta pasHHlUa Take Oyaer maga. BegefcTsre 3Toro B laHHOM
cayuae NpoaoJibHblii NPOPHIbL NPHU3MBI OTI0KEHHS NMOJYYAeT TPEYro/NbLHYIO
cdopMy ¢ ocHOBaAHHEM B HHMHeM OGbede H BLICOTOH BAOIBL PEKH.
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- Meroauka pacyera. [Ipexie ueM NpHCTYNHTh K pacuery, npeaBapuTeb-

10 HeOOXOHMO ONMPEeJHTh YKJIOH BOJAHOH NOBEPXHOCTH H COOTBETCTBYIOLLYIO
eMy ray6uny notoka moche sawecenus. LInpuHy pycaa MOMKHO NMPHHATL MO

@CTECTBEHHOMY  [PeXKHMY. DTOT0 MOMKHO JAOCTHIHYTH JHIIL MPH HIBECTHBIX

BEJIMUMHAX MYTHOCTH, pacxofa BOAbl B HHiKHEM Obede H (PpakUHOHHOrO

' cocraBa HanocoB, ITo H3BECTHHIM BeJHMHHAM YKJAOHA, IMyOGHHBI H CTOKA HAHO-

: h'n' H3 ypaBHeHHHA faJiaHca onpefejsieres MNpOAGIZKHTENBHOCTL TIpolecca

aanecendnss. Ilpu McnoabL30BaHHKW 3TOTO ypaBHeHHs C H3MEHEHHeM pacxoja

BOIABl PACUET YCAOMKHASTCH, H NMOITOMY B llesiax objerdenns 3/ech J10CTaTou-

HO Hemosb3oBaTh rpaguueckuit Meron M. M. Jlesn [3]. [Llas storo cTpountcs

- IpAMOYTONBHAN KOOPJAHHATHAS CHCTEMA, B NEPBOM KBaJapaHnTe KOTOPOH HAHO-
CHTCA HHTErpaJjibHas KpuBad o0beMa OTJI0MKEHHH, B YeTBEpTOM — rHAporpad

| peKH nocje Bojao3abopa B BHAe cTyneHuwaToro rpaduka, B TpeTheM—rpaduK

| pacxoja B 3aBHCHMOCTH OT ry1yOHHBLI NOTOKA B HHZKHeM Obede rocie 3aHece-

" HH#, BO BTOPOM — (PYHKUHS IJHHBI TIPH3MEL B 3aBUCHMOCTH oOT o0beMma

| OTJI03KeHust 1o ypasHeHHio Oanatca. Jlas onpejfenenus nepsoHavagbHOH

| BEJHYHHEI TIOALeMa JojKeH OHTh 3alaH Take rpaguk pacxoila B 3aBHCH-

‘MOCTH OT rayOuHbLI B OLITOBBRIX YCJAOBHAX HJAH TOC/E pa3MuiBa 1HA B HHIKHEM
. Onede.

N [Tpu pemreHnn 3agavs 3a1aloTcst HHTEPBAJAOM BPeMEHH, B COOTBETCTBHH
¢ KOTOpBIM B MepBOM KBAJPAHTE NOJyYaeM 3HAueHus TBEpAOro CTOKa, B Tpe-

. TheM—TayGHHEL TO0TOKA. 3aTeM K [IONYYEHHOH BeJIHUHHE TBEPAOr0 CTOKA
L eaeayer npuGaBuTh (MK BEIYECTL H3 Hee) BeauuuHy obnema, oOpasoBasiue-
| TOCA B pesyJbTaTe [pasMmbiBa (WM 3aHeceHHs) MOBEPXHOCTH NMPH3MBI paHee
OTJOMHBLUIHXCS HAHOCOB TIPH H3MeHeHWH pacxona Bojbl. Ilo sHaueHuio

ofLeMa OTHOMEHHA BO BTOPOM KBajpaHTe onpenessercs JJHHA MPH3MBI

. OTJOMKEeHHA. 3aTeM 3ajaeTcds HOBOE 3HAYeHHE HHTEpBafia BPEMEHH, H, Bhl-
NOJAHAA 2aHAJOTHYHYIO Onepalyio, noJyyaenm HOBLIE 3HAYEHHA IIHHEL TPH3MBEL
B nrore Noay4HaeTcH l‘pﬂd}l‘l_i{ H3MEHEHHMA JLJIHHBI ITPH3MBbL OTJOMKEHHA BO
BpeMeHH.

' Mo u3aBecTHbiM BeanvnHaM pacXojla, VKJAOHA, MIYOHHEI NOTOKA, a TakXe
IAHHBL OTAOYKEHHA ONpeAeasieTcs YPoBeHb BOJAbI B HuAHeMm Obede. llo man-
HBIM pacueTa COCTABJAOTCA TPauKH, XapakTepH3yIOlHe H3MEHEHHE YDOB-
iis 0 BpeMeHH H pacxony.

i OcHoBHBbIe 3aBHCHMOCTH., FlapeCTHO, MTO CTPOHTEIBLCTBO THAPOTEXHHYE-

CKHX COOPYKEHHI HIMEHAeT eCTeCTBEHHbIH PeXUM PeKH.
B Bepxuem Gohepe ofpazyercsa BOJOXpaHHJHILE, H 110 Mepe 3aHeceHHs
ero NPOHCXOANT YMeHblueHHe rayGHHEl N0TOKa, a B HHXKHeM Obede, HaoboporT,

pyCJI0 pasMbIBaeTCA, H NO3TOMY YBEJHYHBAETCH raybuHa noroka. Murencus-
HOoe nocrynaeHue HAHOCOBR CBEpPXY NMPHBOIAHT K ﬂﬁ[}EiTI-IDM}f 3ABAAY JIHA HHAK-
Hero Geeda M yMeHbIIeHHo rayGnnsl noToka, CaeioBaTe/bHo, npi Gopmupo-
BAHHH PYCJa MOCAe CTPOUTENLCTEA NJOTHHE NMOTOK, H3MEHAA TayOGHHY, LIH-
PHHY H YKIO0H B 3aBHCHMOCTH OT HAHOCOB W MX (PpakumWil, Bce Bpems cTpe-
MHTCS NOAJEPAMHBATL KaKoe-TO paBHOBECHE, TI03TOMY YBeJHUEHHe OJHOH
BEJIHYAHB! TNPHBOAHT K YMEHLLICHHIO .E.'[I‘_u-’['ﬂi'fl, .ﬂﬂﬂ NOoATBEPMJACHHA ITOrO
YCTAHOBMM CBH3b MEXKJY OTAEJbHBIMH 3JIEMEHTAMH NOTOKa H PaccMOTPpHM
cXeMmy, corJacHo KoTopoi rayGHua noroka h,, COOTBeTCTBYIOULAA HEPA3Mbl-
Balouell CKOPOCTH, NPH HHTEHCHBHOM JABHMEHHH HAHOCOB yMeHBLIAETCA HA
BeJHUHHY cJiosl A,

B paGore [I] ana onpeaenedus 3TOH TAYOHHBL C YUETOM ABHIKYULHXCH
HAaHOCOB noayveHa popmyiia

h BATE
—=A ]/-ﬂ_,—(n. — my).
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[IpH COMOCTARJEHKH C TaHHLIMH ONbITOB, TIPOBEIEHHBIX B YCAOBHAX paB-
HOMEPHOIO IJIOCKOro JABHMKEHHA AKHAKOCTH ¢ OTHOPOJAHEIM TECKOM H npH pas-
JIHYHBIX 3HAYEHHSAX HACHIUIEHHOCTH H AHAMETPOB, YCTaHOBJAEHK

T
s =0 B
i B’W[B (d_) 17“‘] :
rje ¢ — OTHOCHTEJbHOE KOJHYECTBO AOHHHX HAHOCOB,
B — mupHHA noTOKA.
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Puc. 1. TpabHkn H3MEHEHNA YDPOBHA BOAW, TAYGHHM
W IIHPHHLL HOTOKA NO FoAaM N0 CTBOPY THAPOJOIrHuec-
koit cramuum Kepkn na pexe Amyaapse.

B neficTBHTeALHOCTH INHPHHA, KaK ¥ IMyGHHA TOTOKA, HAMEHAETCA B 3a-
BHCHMOCTH OT pacxoga Bojwl. [lostomy nannas (Gpmyna He moxer GLiTh
pekoMeHZIoBaHa JIA HaTYyphl. ,[[.H}I NOJIYHEHHA CBA3H MEMIY rHApaBAHYECKH-
MH 3JIeMEHTaMy NOoTOKa B HATYPHEIX YCJOBHAX NMEpenHuiemM ee B BHAe

b/ ().

[IpuHsAB OTHOLUICHHE %— =20, onpejejuM 3HaYeHHe M, HCNOAB3YA THAPO-

Joruueckne naHHbe pexkn Amyaapebn no crsopy Kepxu, Ho npexpae npose-
PHM, KaK H3MEHHJIHCh 110 HEMY I'HAPOJIOTHYECKHe JaHHule 3a nepuon ¢ 1927 r,
no 1962 r. Kak Buaso (puc. 1), 3a 3Tu roas ray6uHa, IIHPHHA H YPOBEHL
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BOJIBI H3MEHAJHCh MOUYTH M0 OJWHAKOBOMY 2aKOHY, UTO MOKa3bplBaeT Ccylie-
CTBOBaHHe B HeM JAHHAMHYECKOro paBHOBECHsS NMOTOKAa (pasMBIBa H HAMbIBA

He OhlO).
B srom cayuae paHHble JioGoro rofa HaMepeHHsl MOXKHO HCMO/L30BATh

IJI YCTAHOBJEHHHA CBA3H MeXIy 3JeMeEHTaMH MOTOKa H KE]}EKTE}}HCTH'K(}r!
Joxka pexkH. IIpH 3ToM HeoGXOAMMO YNOPHAAOUHTL AaHHLIE H3MEpeHHd, NOo-

crpous rpaduku  Q=f (F), F=f (B), xoropsie cocTaBjieHsl 1JId CTBOPOB
Kepkn n Kuabiiasika Ha peke Amyaapbe 3a 1956—1962 rr. n OnuskH K

cpelHeMHOroJeTHeMy Ha0J/10/1eHHIO.
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Puc. 2. Tpaduk H3MeHEHHA OTHOCHTEABHOH INEPOXOBATOCTH
B 3aBHCHMOCTH OT MYTHOCTH (6e3 NOHHBX HAHOCOB) W pacxo-

14 BOIBL.

Ucnonb3ys uX, cocTaBasieM HOBHIT rpaduxk (puc. 2), aHaauTHYecKoe
BEIpaAEHHE KOTOPOTO HMEEeT BHA

HssecTHo, UTO YKJIOH onpejejaseTcsd TNABHBEIM 00pasoM OTHOCHTEJNBHLIM
KonHyecTBOM HaHocoB p (B nanHoMm ciyuae HeoOGxoiumo GpaTh B3BelIEHHLIE

it
HAHOCKI) H OTHOCHTEJILHOI IIEPOXOBATOCTH —; . Y KJIOH PACTET C YBeJHUeHHEM
MYTHOCTH H OTHOCHTEJILHOH [IEPOXOBATOCTH. MoKHO 3aMETHTh TaKiKe, 4To
npu p=0 c pocToM :;— VKJIOH yBeanunsaercd. [losromy anaiuTHUECKOE BLIpa-

AMEHHE YKJIOHA YCTaHOBJIEHO B BHAC.

i
I= (n,nm l/ L n,nm) + 0,000008,



| rae Q— pacxon,
. B — miHpuna,
W — runpasiuueckas KpynHocTs,
d — cpejHHH JHAMETP 4acTHL, HAHOCOB,
h — cpepusia ray6uHa.
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Puc. 3. Cxemnl 3anecenna Humuero O6beda B 33BHCHMOCTH
07 H3MEHEHHS PACX0iad BOJbI.

I—npn Q=const, l—npu Q:>Q,., Il—npy Q;<qQ,.

SaBHCHMOCTL 15t OOBEMa OTJIOKEHHSA TOAYUAeTCS M3 YPaBHEHHS Oa-
flﬂ}'lfa
ar LI T EQT =0
ot o a8

HJIH B KOHEUYHBIX PasHOCTHX

P+ P
12 B .S:%—(Qﬂ—-qﬂ)if_

Pacxojbl BOAL M HAHOCOB MPHHHMAEM MOCTOSHHBIMH, TOr/A rAYOHHEL
AO W nocne 3aHeceHus (&, u k) mHe GYAYT MensThCH, W CpeiHss BHCOTA
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oraoKenua P Oyjger onpejeasthes HX pasuuueit (puc. 3):
P= I"Iu.—.&.

Kak BHAHO H3 cXeMbl OTAO#eHHA (pHc., 3), AHO 3a COOPYKEHHEM MO/HH-
MAeTCS M 33 cuer u3MeHenus vykJona. Torja ypasHenHe OajsaHCa MOXKHO

34MHCATL B BHJIE
n—1
[Pl Sn_]_('r"' Iy )S§+ §S[I'_' fﬂ}sn B =2aQ, At

HJAH

S n—1
S S ;
SalPati— fu)(T+ - S|'|8= AQ. AL
. [lpn BoapacTaHuu Pacxoia BOJAbI, a TaKie, Mo NPeANoJOKeHHAM, | 34
CUET PA3MBIBA TMOBEPXHOCTH MPH3MBbI NPEALIAYLUIHX OTA0KEHHH MPOHCXOART
yBesuenne rayGuisl notoka. [1as nosyuenus Gajsaica B 3TOM ciayyae HeoO-
XOAHMO JOMOJNHHTh NPaByl0 HacTh YpaBHEHHs BeanunHoi o6bvema, o6paso-
BABLIErocs B pe3yJabTaTe pa3MblBa MOBEPXHOCTH OTJIOMEHHH, BEIHOCHMBIX
NOTOKOM B He3aHeceHHbll yuacrok pycna. Torjaa moayuum

n-1
AQAE + (kg — hy) D, S-B,
1

rne hy — hs — rayGuusl, cooTsercrBylomue pacxosam Q; u Q.. Ilpu 3Tom
NepBOHAYAIBbHA BHICOTA TIPH3MBI OTJAOKEHHA P} YMEHbIIAETCS HA BEAHYHAY
By — hy. Tlpu yMeHbIIEHWW K€ pacxojia 3aHeCeHHe MNPOHCXOAHT HaA
NPH3MON paHee OTJONHBIIKXCA HaHOCOB. CJAeJO0BATENBHO, MpaBas 4uacTh
ypasHenus Oanaanca Oyaer

n=1

AQAf— (hy — h)) X, S-B,
1

a nepBoHauanAbHaa Bhicota P, yseawunrcs ua pasuuuy (hy — o).
[Monyyennsie ypapHedus Gananca cnpaBeiJuBbl Jf pacyera saHece-
HUSI, KOTla BCe HAHOCH MAYT Ha oOpasoBauue npuambl oraoxkenus [2]. Ecan
e Ha OTJOKeHHe MHAeT JHIIL YACTh HaHOCOB, NOCKOJbKY B OBITOBHX YCJO-
BHAX 3HAUNTEJbHOE KOJHYECTBO MX TPaHCTOPTHPOBAJOCH BHH3 MO TEUEHHIO,
70 06'beM HAHOCOB CJ@JYeT 3amHcaTh B BHAE Pa3HHUEI MeXAY CTOKAMH TBEp-
A0rO pacxojla [0 H nocjae Boa03aGopa, YUHTLIBAA MPH 3TOM H MOCTYIJIEHHE

HaHOCOB B Kanaasl, 70 ectb (Qr 4 5 — Qp. 5 ) AL

HaeecTno, uto vacre NOCTYNAWUIHX CBEPXY HAHOCOB JanepAEHBAECTCA B
npeiesax 3aHeceHHoro yuactka Opeda, a ocralbioe HIAET Ha yiJHHEHHEe
MpH3MbLl # yiocutca BHu3. [1pn 3TOM JHO NOAHHMAETCH NapaJijiesibHO CaMoMY
ce6e ¢ HEKOTOPBLIM YKJAOHOM. Tak Kak conpoTHBJACHHE YBEJAHYHBACTCHA nponop-
UHOHAJNBHO JIAHHE, TO mMepBoHauajbHoe AHO Py noanumaercs eule (3a cuer

n
yKJ0Ha) Ha Beanuuny ([—1,) 2 S,
1

rie P;— neppoHavuajibHas BeJHYHHA MOLbEMAa JHA,

YIS — nauHa NPUSMEL OTAOKEHHH,
I, 1 [ — yKAOHB COOTBETCTBEHHO J10 H NOCAEe 3aHeCeHHd.
Torna BesnunHa nNoALeMa YpPoBHA BoALl [2] B paccMaTpuBaeMblid MOMEHT
BpeMEHH B 3aBHCHMOCTH OT JUINHB OT/IOMEHHH, TYGHHLI U YKJOHA Oyaer

45



Y,=(I—1) gsu,- [P, = (R, —1,)] + 4,

rae V. —ypoeens Boan npu Q_,
h,, , —ray6una noroka npu Q

n
h —npu Q_.
Ilpn pacuere 3aHeceHHs HHMKHero O6betha HeoOGXOAHMO CHauyaja yCTaHO-
BHTb 00bEM OTJI0XKEHHS, NOAVYAIOUIHACH 32 CYET H3MEHeHHS TPAHCMOPTHPYIO-
et cnocobHocT. [lonaraercs, yTo AOHHBIE HAHOCHE COpackIBAIOTCH MOJHO-
CThbIO, A4 B3BellIeHHBIe — YacTHYHO. B ycaoeusax Amyrapbu BooGule HeH3Be-
CTEH pacxon JOHHHX HHHGCGB. B3BEULHIEHHEIE II]}HHHMHIGTCH no I'H,Ilpﬂﬂﬂl‘ﬂ'-lﬂ*
CKOMY €erojHHKy.
[lo nanneiMm u3mepenus B ctB. Hatianl Ha AMynapbe, JOHHBIE HaHOCH
COCTABJASIOT OKOJO O[HOr0 MNpOleHTa OT B3BeleHHLIX, Mo dopMyaaMm

WU. H. Jlesu, I'. H. lllamMmoBa, — naTh npouenTos, no uaMepenuam Xauatypsna
B roJjope KadHajga Tauicaka, — OKOJIO BOCBMH NnpoucHTOB, B HPHHTHHECEHK

pacueTax CTOK JIOHHBIX HAHOCOB YacTO npHHHMaercs paBHeiM 10—15 n naxe

259% OT CTOKa B3BElIEHHBIX.

C yueroMm 370r0 OB COCTaBJ/IeH NpadHK NpoOLEHTa COAEpPKaHHA B MOTOKE
NOHHBIX HAHOCOB OT B3BEIUEHHLIX B 3aBHCHMOCTH OT YKJoHa aHa 16 pex Cpea-
vHei Asun. Ecan cyauth no takoMy rpaduky nas pekn (Hanpumep, Amy-
NapbH) € MaJbiM YKJIOHOM, JOHHBIE HAHOCHI COCTABAT JIHIUL OKOJIO OHOrO
npoueHTa OT B3BEUIEHHBIX. Hl‘.} TéM HE MeHee, eC/iH ﬂﬁpaTHTh BHHMAHHE Hd HX
MEeXaHH4YeCcKHii coCTaB, MOMKHO 3aMEeTHTb, UTO MO MEpe YBeJHYEHHS CKOPOCTH

KpynHble ppaKUHH B TOJLIE MOTOKA YMEHLINAITCA, CJel0BATeNLHO, OHH Npo-
XONAT KaK JOHHBIe HAHOCH. B NOHHBIX OT/IOXKeHHAX KPYNHbIE @QpakKuHH CO-

craBadiorT okono 256—30%. OaHako H3-3a OTCYTCTBHsI TOYHBIX H3MEpeHHH
TPYAHO CKa3aTh, BCE JIH OHH YYaCTBYIOT B ABHIKEHHH HJH NPOCTO NMPOHCXOAHT
nx ocaxjaenue. [1pH 3ToM KoJHYECTBO KPynHbX (pakuuil B n1aBOJOK B cocTa-
Be B3BEIUEGHHBIX HAHOCOB yMeHbluaercd, a B SHMHHII mepHoa, Hao60poT, yBe-
anunBaerca. Ho ath dpakuus oGHYHO MOMKHO BCTPETHTH B JIOHHBIX OTJ/IOXKe-
Huax. CaenopatenhHo, Beerjla HaGa0QaeTcs JABHXKEHHE JAOHHBIX HAHOCOB.
HeusBecTHo TONILKO, KaKaf YacTh 3TOH (pakuun GyIeT yuacTBOBAThL B JIBH-
#eHHH, B npoleHTHOM OTHOIUEHHH B MeXKeHb pacXoj AOHHHIX HaHocoB GoJb-
e, yeM B NaBOAOK. DTO NOATBEPIKIAAETCA HCCJAEJOBAHUSAMH PYCJOBHX Je-
¢opmauuit Ha pexe Baxm, BHNOJHEHHEIMH COTPYAHHKOM OTAe]a pyced
CAHHHMBIIuT B. E. TysoseiM. Ha ocHoBaHHH nojcyeToB 0GbeMa pPyCJa0BhIX

neopManuii um Obl1a BeiBeaeHa opmyna aAns onpejpeseHHs pacxofa MOH-
HbIX HAHOCOB

nd+1

Q. .= ﬂ,ﬂSBEF—r,% K2/ cex,

i
rae Fr= wh~ " UMCI0 Pbpyna,

Q — pacxon Boam, #3/cex.

B peayasrate nomcueros 1no 91oi (GopMysie BLISACHEHO, UTO AOHHBIE HAHO-
Chbl B MaBOIOK cocTaBasiiorT okono 10, B mexens okoao 100, a mo rogoBomy
cToKy B cpenHem 18—209% ot BaBemeHHbIX.

Al npumepa pacemMompHM 3aHeceHHe HHXHero Gheha Kpismiaakckoro
ruapoyana, npoextupyemoro KyiiGuimesckum ¢uauanom [uaponpoekra.
3aech BOA03a60p OCYUIECTBJSIETCA C MaJisIM HACHLILIEHHEM, [PHUYEM, Cor-
Jacio rpaduky BomonorpeGaenns (raGa. 1), npouedt 3aGopa BOAH
Ooablie, yeM MNpoOUEHT OT60pa HAHOCOB, B peayJbTaTé 4Yero MNosiBJASIOTCS
H30LITOYHBIE HAHOCK!, NMPHBOASIIHE K YBeJHYEHHIO YKIOHA. 3a cuer H3MeHe-
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HHA YKJAOHA B HHXKHeM Obede oGpasyeTcs NPOCTPAHCTBO B BHAE NPOJOJILHOH

TpeyrosskHoi (B Npoguab) NPH3MEl, OrpaHUYEHHOH CHH3Y NEepPBOHAYANBLHBIM
YKJIOHOM [1Ha H CBepXy — YKJOHOM, YCTaHABJIHBA@MbIM I10CJE 3aHECCHHH, a

TAKKEe oCHOBAHHeM B HHKHem Obede HemocpejcTBeHHo 3a nuaoTHHOH. H3bwl-
TOUHBIE HAHOCHI HAYT Ha 3aMOJHEHHE ITOro NMPOCTPAHCTBA, TOC/E Yero ycra-
HABJIHBAETCS VKJOH, COCOGHEIH TPAHCTIOPTHPOBATH BCe HaHOCH. HacTh B3Be-
IIeHHEIX W JOHHLIX HAHOCOB, WAVIAS HENOCPeJACTBEHHO HA OTJOMKEHHe, CO-
crapager 3a rox 23107000 w3, Matepnansl NOACYETOB MO ONpefe/eHHIO

160 MAH.MT
[ 140

L 120

¢(5) W)

108
L 8
&4
L &0

5, KM 20 fodw
20 16 iV ¥ 7] Vil
4 3 123411234112 411234 Kbapmans
o
r

#=/(8)

‘ ﬂ, M,‘T-F'E‘EA'

Puc. 4. IIpaMoyroabHas KOOPAHHATHAR CHCTEMa, BKAOUAKINAA TpagHKH H3MEHEeHH:
CTOK3a HAHOCOB, rAYOHHB NOTOKA H AAMHBI NPH3Mbl OTAOMEHHA B 3aBHCHMOCTH
oT rugporpada pexu B HuwHem Obede (nocae soposabopa).

ofbemMa OTJAOXKeHH cBegeHnl B Tabu. 1. KelabliadakCcKHil THApPOY3eda, ocyile-
CTBJASAEMBIH Ha AMynapbe, COCTOHT H3 MJIOTHHEL H MPABhIX H JIEBBIX (DETYAATO-
POB ¢ MHOTOKaMEepHBIMH OTCTOHHHKAMM IepHOIHUecKoro jeiicTeus. Pacuer-
Hblit  pacxon 9960 m3/cex. MakcumanbHBH 3a6op BoAbl cocrasJser 69, a
orGop B3BeleHHLIX HanocoB — 429 . KommnoHoBka ruapoysia ocHOBaHAa Ha
NPpHHIHNOE ABYXCTOPDOHHEIO Eﬂﬂﬂﬁaﬁﬂpa C NpAMBIM TIOAX0L0M K reHapoyany c
PYCJOBBIM PACHOJIONKEHHeM OTCTOHHHKOB. Kax mokasas pacyer 3aHJieHHA
BepxHero 6beda, B KOHIE TPeThero rojla KCIJayaTalud HaHOCH HauaJjH mpo-
XOAHTh B HHXKHHII Obed, H MYTHOCTh CTaJa paBHa ee CpPelHerojloBOMY 3Ha-
yennio. B nepuoa saunenns BepxHero G6beda B HHIKHEM MPOHCXOILHT HHTEH-
CHBHBIN pasMbIB, H rayGuua notoka npu Q=>500 #*/cex oka3piBaeTcs paBHOI
3,5 m. C MOMeHTa MOCTYNJEHHSI HAHOCOB CBEPXY PasMEIB MpeKpaulaerca H
HayHHaeTcsd oO6pamHBIK 3aBaJl.

YuHTHIBAA, YTO NPH 3aHECeHHH MHO HHMKHero Obeda nogHHMAaeTCs W NO-
TOK, pacTexasicb, HaYHHAET 3aXBaThiBaTh Bce OOABIIYIO H OOJBLIYIO YaCTh
€CTeCTBEHHOH [IUHPHHBL pycaa, AJs YIpPOLIeHHA pacuera NpHHHMaeM ecre-
CTBEHHYIO IIHPHHY PyCaa, Kotopasn pagHa 1600 .

CoriiacHo MeTO/HMKe pacyera, CTPOHM MPAMOYTOJLHYIO KOOPIHHATHYIO
cHCTEMY (pHC. 4).

Onpenesns no Haweil GopMyJie YKJOH C Y4ETOM H3MeHEHHS MYTHOCTH H
YMeHbIlIeHHs1 pacxojga B HHKHeM Obede c momouipio dopmyant Illean, B
TpeTbeM KBaapanrte nocrpoum rpaduk Q = f (h), a B uerBepTHIil nmoMecTHM
ragporpad pekn nocie pofozabopa. [Ias SKOHOMHH BpeMeHH TPH NPOH3BOJI-
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MpuTOK NONHBIX OTAOWEHHH

TaGanunal

Mecan, 1956 r,
“ﬁ' R I It il v v Vi
1 | Qguy M¥cer 821 840 1160 2580 3350 3440
2 wan. Guy 2/CeK 1000 1220 3960 14200 14700 12500
3 Four. , 2/ 1,25 1,44 3,52 5,0 4,4 3,62
4 | BouosaGop, #3jcex 360 381 550 530 547 660
5 |(Q; At) xanaaos, w3 466000 | 471000 | 1291000 | 2524000 | 3425000 | 2984000
6 [(Qusn. 30 pypowr. M | 2000000 | 2440000 | 7930000 (28400000 |29400000 |25000000
7 1¥Qu, Ay, , ad 1534000 | 1969000 | 6639000 [25576000 |25975000 (23016000
8 Eﬁpﬂ: Quﬂm. st 1,
K2lcex 7606 086 3315 12780 12975 11000
9 |Or6op Q,,, Kanaios,
xzfcex 234 236 G645 1420 1725 1500
10 | Or6op papewentbX Ha-
HOCOR, % 23,4 19,3 16,3 10,0 11.7 12,0
11 |3aGop moaw, % 44 45 47, 20,6 16,3 19,2
121 Qus, 43fcerc 461 467 610 | 20501 2803 | 2780
ﬁ 5:4& sn., 24 1,66 9,12 5,5 6,25 4,65 4,0
B Skn R0 (OG) 580 | 6s5| 2140 11300 | 2300 | 10100
15 | MalnToOuHEE B3BEHIEH-
uste, (9—15) xzfcex 186 331 1175 1480 675 900
16 gou. Gur., K2/cex 800 840 1340 2260 2300 2180
17 ':}am-l. Gt ub, KZ[CeK G0 700 1240 2150 2200 2100
18 | MabuiTouHbe JOHHBIE,
(17—18) xz[cex 150 140 100 110 100 80
19 - | Pacxon oTaomenni,
(16—19) x2z/cex 336 471 1275 1580 775 950
20 | Jlouusie oraomenns, 42 | 472000 | 940000 | 2540000 | 3180000 | 1550000 | 1950000
Mecan, 1956 r.
" INorasaTean
nin Vil VIl IX X X1 X1l
1 lt‘::"I:’nhrr.. M| cex 4690 a730 1960 1060 804 811
0 . Gur.. K2lcex 27700 19300 4290 1320 754 801
8 | Pour: 24 ' 6,07 5,32 E.}B 1,28 0,93 1,04
4 |Bonosabop, #/cex 675 667 634 485 527 317
5 |(Q A¢) Kananos, 3 | 2740000 | 2543000 | 1465000 | 610000 | 630000 | 371000
& 1@ B0 i g M 55400000 [38700000 | 8600000 | 2650000 | 1510000 | 1600000
7 |EQu, Al, A8 52660000 |36157000 | 7135000 | 2040000 | 880000 | 1229000
8 Cﬁ-pm: Qtl-‘.'l!l-. Gr. wh,
K2[cex 26340 18020 3555 1010 437 616
g |Ot6op Q,,, Kanaaos,
K2jcex 1360 1280 735 310 317 135
10 | Or6op pagemweHbIX
HaHOCOB, % 4.9 6,6 17,1 23.5 42.0 23,2
11 |3ab6op roam, % 14,4 17,9 32,4 45,7 65,5 46.5
12 | Qg ¥/ cex 4015 3063 1321 575 377 434
13 5“!5 B ela E.B 6,0 '.?,T [,ﬂ t,? 1,43
14 u. Gur. u6 (4 13),
B 1 \aK Ml ouaco | 16300| 2000 735 350 450
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IMponoaxenne tadanum 1 -

Mecauw, 1956 r,
i Mokasarean
i Vil Vil 1% X X1 X1l
16 | Ma0uToMnLE B3Bemen-
uwe, (9—15) xefeex | - 1940 1720 655 215 87 166
17 Quon, Gur., K2/cex 2700 2470 1400 850 730 760
18 | Qaon. Gur. ub, K2/cex 2600 2400 1260 700 400 520
19 | HabniTouHKEe DOHHME,
(17—18) wafcer 100 70 140 150 330 240
.20 | Pacxon ortaocsenui, r
(16—19) xz/cen 2040 1790 795 425 417 406
21 | Jlonnuie oraoxenus, A% 4100000 | 3580000 | 1590000 | 850000 | 835000 | 810000

cTRe pacuera o6heJHHAeM HEKOTOpHIe CTYMEeHH, YTO MPHBOAMT JHIUb K VCKO-
PeHNIo Tpoliecca 3aHeceHHd; (PaKTHYECKH 3aHeceHHe MPOHCXOAHT 3HAUHTEb-
HO MeJJIeHHee, 4eM MO JaHHbIM HallMX pacueToB. B neproM kBajpaHTe npeu-
ctapuM rpaguk ob6bema OTJIOMeHHH, Henoabsys Talbd. 1, BO BTOPOM —
(PVHKILHIO

b(S)=S,|P+(I— f“)(fgi-q- is) B.

[TepBonauanbHblil YKJIOH (YKAOH nociae pasmbiea) o = 0,0001. Pasunuy
yKkaoHoB npuHuMaem paenoit 0,00017, a nepBosayanbHag BhICOTa NojAbeMa
Fl = hﬂ.—"h = 3.5—1125 = 2125

3agapanch Teneph HHTEPBAJIOM BpeMeHH (B AaHHOM cjyuae OJIHH KBap-
TaJ) B 32BHCHMOCTH OT pacxojia Nno KBaprajam, B NEpPBOM KBajpaHTe noJy-
YHM 3HAYEHHE CTOKAa, B TpeTbeM — raybuuel notoxka f. [loacunraem obGbem

=]
_1 id e ¥
i‘( B i—h, )L S8, KoTopblii BLIMHTAETCS H3 CTOKA MPH YMeHbILIEHHH pacxoia

l

(uan mpubasasercs NpH ero ypeauuenun). [oayuentoe snayerie cToka npu-
HumaeMm 3a (vakuuio P (S). M3 Broporo KBajpauta noaydaem JJHHY NpH3-
MLEY OTJOMHKEHHHA S, CBE,[[EM BCC BEIYHCJEHHST B Tadn, 21 3Hag I'.'-I},-’ﬁlﬂl}", VEJOH
H LJIHHY NPH3MBL  OTJIOMKEHHS, VCTAHOBHM OTMETKH VPOBHA BOJLI B HHIKHEM
Obede nocne 3aHecenust. Ha pue. 5 npencrasnensl pexkoMeHaoBanHLIE [J5
HCMOJL30BAHHA TPa(PUKH H3MEHEeHHs YPOBHS BOJAbl B HIzKHeM Obede 3a 7 aer
u no ucrevedun 10 aer (3 roga pa3mpiBa) € MOMEHTa MyckKa MJOTHHHL B
IKCIIYATALHIO B 3aBHCHMOCTH OT PAcXo/la nocjie pasmbiBa, B GBITOBBIX YCJI0-
BHAX M 1OCJIe 3aHeceH s,

Caneayer OTMeTHTB, UTO B VCAOBHAX AMyIapLu B MexeHb obpasyloTes
JOHHEIE PPHALL, YTO NPHBOAHT K YBEJHYEHHIO B3IMyHHBaloweil ckopoern. B pe-
3yJbTaTe 3TOr0 B TOJIE NOTOKA HAHOCHL KPYNHOH (pakiHH YBEJHYHBANOTCH.
B naBojiox, Ha060poT, JHO pycJaa CriaxkuBaercs, ¥ B3MYUHBAIOUIAs CKOPOCTh
YMeHbINaeT s, nosromMy D0JbIIAS YACThE KPYNHBLIX HAHOCOB ABHIKETCH 110 JHY
Pycaa HiIH Ha OJH3KOM PAcCCTOAHHHM OT HEro. YUHTHLIBaA Ha/lH4YHe Beeil ¢pak-
IIHH KaK BO B3BEHIEHHOM COCTOSIHHH, TAK M B JIOHHBIX OT/IOXEHHAX, NpPH pac-
uete NpHHHMaeM CpEﬂHHﬁ AHaMETD H COOTBETCTBVIOILYIO eéMY THIApaBJiHye-
CKYI0 KPYMHOCTb, OTHOCAULYIOCH K (PPaKUHAM TOJBKO JOHHHX OTJOMKEHHIL.

Taxk xak pacxon BoAbl B CBA3H C BOA03a6OPOM YMEHLUIAETCH, A ecTe-
CTBeHHaA MHPHHA pYycJa PEeKH OCTAaeTcs NpemHeil, B HHKHeM OGbede noTok
Oayxaaer, u saHeceHHe GYAeT NMPOHCXOAHTL NO ero ABHKeHHio. C ysenuue-
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‘HHEM BRICOTHI MPH3MBI OTJ0XKEHHA MOTOK HaUYHHAET OTKJIOHATLCA B TY CTOPO-
Hy, FIe UMeeTcA HH3KafA OTMETKa AHA H HH3KHH YPOBeHb BO/LI (3a cuer none-
‘peutoro ykjoua). Ilo mMepe CKOMJeHHA HAHOCOB LUMPHHA NOJOCH! 3aHECeHHH
VBEAHUMBAETCS H B KOHIlE KOHILOB OXBATHIBAET BCE PYCJIO.

B cBfi3u ¢ NOXbEMOM [HA NPH 3aHECEHHH YPOBEHb BOJbI NOBBILIACTCH, H
_gacTynmaer Takolfi MOMEHT, Koria AanbHeHIIH{i noAbeM YPOBHS HAYHHAET

J Bt T Puc. 5. I'padukn H3MEHEHHS YPOBHA
B OBITOBHX YCAOBHAX MNocae obmero
Pa3MLIBa M 3AHECEHHA PYCAa B HHKHEM
2 F_______,_..- Ghede B JABHCHMOCTH OT pacxoja

/ BOALL
244 ] J/ ,JI’- JT—ypomim B KOULE TPeTBHEre roga padsMeDna;
/ / 2—0HTODHE YPOBRHM B CTBODE CHAPOY3AL (npu-
3

/ HEATL NpH pacieTe O0IErd pasMuBa; J—HIMCHE=

HHE ¥pOBHA 33 7 AeT 3AHECCHMA HHAKHEro Gueda
ey Ly f?-“' / no weredennn 100 aer nocae crponTeancTea K-

AMANTKCKOM0 MHAPOYAAL.
/
242 / .

BJAUATE HA NPONYCKHYIO crnocob-

HOCTb TJIOTHHBI, 3aTaMJHBAIOTCA

ee cOpoOCHBIE OTBEPCTHH CO CTO-

poHnl HuzkHero Obeda. Tlostomy

ooy ] NponyckKHasi cnocobOHOCTbL A0JIHK-

Ha OLITH YTOUHEHA ¢ YYeToOM OT-

/ METKH YpOBHS nocje 3aHece-
239 / Husa [2].

/ JlansHelmee NMOBEILIEHHE

Upobens,

OTMETOK YPOBHA BOALI B HHIKHEM
Obeie TpeGyer MNpPOBELEHHHA pe-
ryJHPOBOYHBIX paboT Kak B
e BEPXHEM, T4K H B HHXKHeM Obe-
dax. Heobxoznmo oUHCTHTE OHO
i HHKHero Obeda oT CKONMHBIIHXCH
~r o ] e HAaHOCOB M npoBecTH Oeperosa-
IHTHBIE PabOTHL.

Ilna npopnenua cpoka za-
HECEHHA HYXHO IPOBOJAHTbH Me-
| XAHHYECKYID OYHCTKY H NPOH3-

| _ BECTH IHAPaBJAHYECKYIO MPOMbIB-
g 2000 4000 6000 8000 100D KY HAHOCOB H3 HIDKHeEro Obeda

Pacxed, Mmook MnyTeM YBEJHUYEHHs  NOTOHHEIX
_ pacxojiloB B TéX Mmecrtax, rie oco-
feHito HabalonaeTcsl HX CKOINIEHHE, COCPEAOTOUHB IS 3TOTO PACXO/ BOAL B
OTOEJNBHEIX OTBEPCTHAX,

£Jd

- LU

st .
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A. A. KAJILIPOB

HEKOTOPHLIE OCOBEHHOCTH MECTHbLIX PA3MbLIBOB
3A N'OPHU30HTAJIbHbIM KPEIVIEHHEM

Hayuenne KHHEMATHYECKHX XaPAKTEPHCTHK (OcpeaHeHHBX H IyJsca-
NMOHHLIX) MOTOKA HA ydYacTKe sMbhl MECTHOrO pasMbiBa HMeeT OoJbmioe
3HAYEHHE TPH PACCMOTPEHHH 3TOrO UpPEe3BHYAHHO CJ0KHOIO N0 CBOEH MpH-
pone asjaenusa. [IpH NONbITKE YTOYHEHHA CYHIECTBYIOWHX METO/HK pacuera
rayOHHBl MECTHHX Pa3MbiBOB 32 COOPYKEHHAMH HAM CO3/1aHHH HOBHIX ME-
TOA0B 3TH XAPAKTEPHCTHKH, MO-BHAHMOMY, 0YAYT HrpaTh PEIAOUIYIO POJb.

[lpencraBaser onpejieJeHHBIH HHTEPEC YCTAHOBJEHHAA HAMH CBA3b
MEe /1y OCPeAHeHHOH CKOPOCTHIO NOTOKA B CTBOPE HAHOOJBLIIEro pasMbiBa
H IJHHOH KpelJeHHda [pH TOCTOAHCTBE IADYrHX MHCXOJHBIX NapaMeTpoB
(Ge3 racurenell SHepruH Ha KpenJeHuu). [Ipy 3TOM B OCHOBY MNOJOMEHH
Pe3yJALTATH SKCMEpHMEHTaabHbIX Hccaepopanni M. W. Jlesn [6,7] u
K. M. Poccunckoro [8]. MMH ycTanoBaeHo, 4TO B Cay4ae MECTHEIX pa3-
MLIBOB CNOKOHHBLIM INMOTOKOM 34 MOPH3OHTAABHEM I'MAIAKHM KpenJeHHEM B
CcTBOpPE HAHOOJLIIErO PA3MLIBA H/JAH HECKOJBKO HHIKE SMIOPhl OCPEAHEHHEIX
ckopocTeil MpHOGPETAIOT OAHO3HAUHLI BHA H TMOYTH TPEYroALHYIO (opMy
(puc. 1). I10 0OOCTOATEALCTBO JIAET BO3MOMKHOCTH, NOJbB3YACh YCJAOBHEM
HEPAa3PLIBHOCTH NOTOKA XMHAKOCTH, ONPEAEAHTE OCPEIHEHHY IO CKOpPOCTh NO-
TOKa B CTBOpe, rae Tﬂ}?'ﬁHHE paaMuBa JNOCTHraer MAKCHMAaAbHOIo CBOEToO
3HAYEHHS, TO €CThb

0, =+ (1)

AR cAyuas pasMbiBa CNOKOMHKM MOTOKOM 38 rOPH3OHTAJNBHBIM KpENJaeHHEM
NpH NOJAHOH cTaGHAM3AlMH TIpouecca pasMbiBa (MJAOCKas 3ajaava).
Yrolnl BHIACHHTb, KAK H3MEHAETCA 7, C H3MEHEHHEM JJHHL Kpenae-

HHA I1IPH NOCTOAHCTBE JPYTFHX HCXOAHEIX mapamerpoB (¢, 2, fi,, rpyHT),
wamu o6paGoTann onuTHuE Aawusie M. H. Jleeu [7], C. B. Hsbama [5],
K. A. Cyaeiimenora [3], JI. A. ITaana [9] n asropa. PesyabTathl o0pa-
GoTkH B BHae rpapHKOB npuBeseHs! Ha puc. 2. Kak BHAHO H3 KPHBHIX,
ONBITHHE JIaHHBIE OTAEALHEIX ABTOPOB XOPOLIO @NMPOKCHMHPYIOTCHA NDAMBIMH
JUHHUAMH, UTO FOBOPHT O HAJH4YHH CBA3H MEm1y o, H .{Ep (JHHON Kpen-

JeHHs):

v, =k l,+7 (2)
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, [To cTpykType 3aBHCHMOCThL (3) npeanouTHTenbHEEe, HYEM 3aBHCHMOCTH
{2), nockoabky oHa BkJKOuaeT B cebs Gespasmepunie seauuHnsl. Ho koraa

HMeems aeso ¢ onyOJHKOBAHHEIMH B JHTEPATYPE OIBITHBIMH JaHHBIMH
~ PYrHX aBTOpPOB, B OOJBIIHHCTBE CJAYHa€B OTCYTCTBYIOT CBEJEHHS OTHOCH-
- TeNBHO U, (U, — OLITOBAafl CKOPOCTh, HJAH TAKA# CKOPOCTb B pyc/ae 3a fIMOH

. pasmbiBa, NMPH KOTOPOH OTCYTCTBYIOT je(opMalHK pychaa), MOITOMY ueae-

Puc. 1. Nuapaeganyeckas CcxeMa oOnbTa.

CO00pPA3HO [10/B30BATLCA 3aBHCHMOCTBIO (2). 3aeucumoctd (2) u (3) —
YpABHEHHs TPSIMBIX, TJ€ By W R, NPEACTABAAIOT coGoii yraosuie koshdu-
[HeHTH M B HAlIeM KOHKPETHOM CJAY4Yae 3aBHCAT OT CBOHCTB DPA3MBIBAEMOTIO
TPpyHTAa,

Uto KacaeTcs BEJIHUHH U, H ¢, TO OHH ONPEAENSIOTCA H3 YCJIOBHA,
Koraa .-,'Hp:- 0. Ho nmockoAbKY TAKHX 3SKCOEPHMEHTAJLHHIX JAHHBIX, B KO-
TOPLIX gﬂp+{]1 HET, TO NOBEAEHHE KPHBOI ‘Elfz‘f{ﬁxp, TPYHT) Ha oTpeske
ﬂ{iixp < (3—=-4)h, ne n3BeCTHO.

He MCKAI04EHO, YTO HA 3TOM OTPE3Ke KPHBAs OTKJAOHHTCH BBepPX HJM
pH#3. Ho, Kak BuaHO M3 pHC. 2, HA oTpeske (3-+-4) A,<[ </ . (rae
Ly may— AMHHA KDEILIEHHS, 33 KOTOPOH B JAHHLIX KOHKPETHHIX YCJOBHSX
OTCYTCTBYET MECTHBI pPA3MLIB) ONBITHBIE TOYKH AaNpPOKCHMHPYIOTCS mpsi-

MBIMH JHHHAMH. [lo3TOMY A0 NOAYYEHHS KOHKDPETHBIX ONBITHBIX JaHHBIX
YHC/JEHHBIE BEJHUHHLL Uy H @ MOCYT OLITh ONPEAEJEHL YCAOBHO 1POAOJ K e-

HueM KpuseiX U, = f ([, TPYHT) 10 IepeceyenHs ¢ OChIO 00,

[MoacraBasa Bepaxenus v, u3 (2) u (3) B ypasueHue (1), moayuaem
3aBHCHMOCTH AAfA Onpejenenis rayOHHs MeCTHOr0 pasMbBa 3a TOPH3OH-
TATbHBIM KDPelJIeHHeM B VCJAOBHAX JBYXMEDHOH 3aJauw

= By L, 10 (4)

] =
L= S T TR, (5
rae

}h\q - h L]

=

[NMpencraBaeHHsie Ha pPHC. 2 ONBTHHE JaHHBIE, ONYOJHKOBAHHBIE B
pasHoe BpeMs, MOJAYYEHH HA IKCIEePHMEHTAIbHHX YCTAHOBKAX PA3HHIX Ja-
GopaTopHil W C pasHeiMH pa3MmbiBaeMbiMH Martepuanamu. Ho rujapasanue-
CKas cxema ONLITOB BO BCeX CAyYadx cXojHafd: HCTEYEHHEe M3-MOJ IIHTA
HAH uepe3 BOJAOCAHB MPAKTHUYECKOr0o Npoduiad, FOPH3OHTAABLHOE TIJajKoe
Kpenienye, TMPLIKOK B HAABHHYTOM (KDHTHYECKOM) HAH HE3HAYHTEJbHO

3ATONJEHHOM TIOJIOKEHHH, pPa3MbIBAEMLI MaTepHaJ HEeCBA3SHLIH H MNOTOK
paccMaTpHBaeTcd KakK IJIOCKHH.
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- MOXHO NPOCAEAHTb ONPEILEJEHHYIO 3AaBHCHMOCTh MEXJIy KDYMHOCTBIO
YACTHIL Pa3MBIBAEMOr0 MATEpPHaJsa H BEJHYHHOH YrjoBoro Ko3agpuuuenra
Ry KOTOpHIl pacTer ¢ yBEJHUCHHEM KPYMHOCTH YacTHIL (HAH FHAPaBAHYECKOH
KPYIHOCTH).

Jlas noAL30BaHHWA NPH NpakTHYECKHX pacuerax dopmyaamu (4) u (D)
HeoOXONHMO 3HATHL YHCJAEHHLIE 3HAYEHHS Ry H U, WIH R, H @ B 3aBHCHMOCTH
OT IpyHTa, BO3MOMKHO, H ADYrHX NapaMerpoB, 4TO BhI3bBAe€T HEOOXOAH-
MOCTh TOCTAHOBKH METOJMYEcKHX onuiTos, Ho, ¢ Apyroff cTOpoHbI, HMH
MOMKHO TNOJb30BAThCHA YK€ ceffyac JAd CPABHHTENBHLIX PACUETOB, HANDH-
Mep NPH NPOBEAEHHH MOAGALHBIX HCecae oBanKil. Ha ociose 2—3 . OnbITOB
rpaHYecKkH MOXKHO ONPELeJNHTH B, H U, HAH R M @, a4 3aT€M H MAKCHMaab-
HVIO JUIHHY KpenaeHHus, 34 KOTOpPHM pasMmbiBa He OyHeT, HJAH BEJHYHHY
pasMbeiBa NpH Ja000i# 3ajlaHHOH JIIHHE KpeInJeHHs, uro Tpebyercs Aas
TeXHHKO-3KOHOMHUYECKHX pacueroB. MaxkcuMaabHad JJIHHA KPEIJeHHA NnpH

H3BECTHHIX R, W 0, WAH R, u a Gyner

Ug — g

Kp. max ky - (6)
l—a

lﬁm:: N S )

[TpeacTaBafioT 3HAYHTEJABHHI MHTEpeC pesyabTaTsl 06paGOTKH CepHH
onuiTtoB K. A. CyaefimenoBa, 3aMMCTBOBAHHLIC H3 €ro KaHAHAATCKOH JMC-
ceprauui. B sTux oneitax mexoaxwie napamerpet (¢, 2, /1, hi;) ocTaBajauch
NOCTOAHHLIMH, MEHHJHCh TOJAbBKO jJIHHA H a0CoJI0THAA IEPOXOBATOCTh
KpenaeHns,

OnbiThl NPOBEAEHB! 4751 YeThpex BHAOB mepoxosatocTei. lilepoxo-
BATOCTh CO03/4Baaach O0JAHUOBKOH JHCTOBLIM CTEKJOM, JHCTOBOH CTaAbIO,
METaMIHUYECKHM JHCTOM ¢ Hakaefikoil mecka d= 1+2 n 3+5 mau. Pesyab-
TaThl 06paboTKH NpejcTaBjieHs Ha pHc. 3. Kak Buano H3 pHc. 3, OHBLITHLIE
TOYKH CrPYNNHPOBAJAHCh B 34ABHCHMOCTH OT IIEPOXOBATOCTH KpelJeHusd,
C ycuaenuem ee yraosoit koshduuueHT £, HWAH R, BO3pacraer, COOTBET-
CTBEHHO COKpalllaeTcs Ta MAaKCHMAaJbHAfg AJMHHA KpelJeHus, 3a KOTOPOH
OTCYTCTBYET MECTHHIH pasMuB pycad., ITO 0OCTOATEABCTBO HATAAMHO MO/~
TBEpkAaer [2], UTO ¢ ycHJAEHHEM [IEePOXOBATOCTH Pyc/aa BCH MNPHUIKKOBad
o6JacTh, BKJAIOUAs H TAK HA3HLIBAEMBIH NOCACNPLIAKKOBHHA YYacTOK, CHKH-
MaeTcd NMoJA0OHO NPYKHHE WAH rapMolike, NnpH4Yem, no BCEil BEPOATHOCTH,
C YCH/JAEHHEM UIePOXOBATOCTH NOCACNPHIKKOBLI YHACTOK YKOPauHBAETCH
MHTEHCHBHEE, YeM BOJOBOPOTHAf 30HAa npeixka, Kak mokaaniBaer pue, 3,
npH HIMEHEHHH mEpUxDBHT{}ETH, EUUTHETETB}"IGIII.E& NOBEDXHOCTH CTCKJd,
0 MEepOXOBATOCTH, NOJAVYeHHOR Hakaefikoit necka ¢ d= 3-+5 MM, MaKCH-
MaJabHada (0OespasMbiBHAfA) AJHHA KPEnJeHHs COKpaTHaach NPUMEPHO BjBOE,
B TO BpeMsi KaKk TPOTHHEHHOCTh BaJbLOBOR 30HLI NpHMKKA, 10 JAHHLIM
M. C. Bw3aro [2], npn Tex e COOTHOMUIEHHAX LIEPOXOBATOCTEl COKpaila-
ercd Ha MEHbIUY BEJAHYHHY, 3ITO OOCTOATENALCTBO, HECOMHEHHO, Oyier
HMEeTh GO0ABIIOE 3HAMEHHE NPH BHOOPE KOHCTPYKLUMH M JLJHHB KPEelieHHs

B HHXHUX Obedax BOAONPONYCKHHEX COOPYKEHHI.
HMHTEpEeCcHO OTMETHTh, YTO BCE MPAMLIE, ANPOKCHMHPYIOUIHE ONLITHLIE

TOYKH C OJMHAKOBOfl MIEPOXOBATOCTbIO, MNEPECeKJH OPAHHATHYIO OCh NpH-
MEPHO Ha OAHON BHICOTE, TO €CTh YCTAHOBJACHHAs CBA3b Mexay A u K,
He ABJAfdercd CAVYaHHOM.

HecoMmuennufi HHTEpEC NPEJACTABAAET 3aBHCHMOCTb MexAy rayOHHOH

Pa3MLIBA £ U NMOTOHHEIM pacxoaoM NpPpH HEH3MEHHOCTH IAPYTHX HCXOJHBX
napaMerTpoB., 3HAHHE 3AKOHOMEPHOCTH H3MeHeHHs IJIYOHHLI pasMbiBa 34




-
=
Ll ity

) ?..

Y
: . : - : ==
g o 100 200 - Joe W, (S 3 Lm
. ||. LE] "' _l
Puc. 2. Ipaduk sasucumacti V' o aauisl KDE; ; 1
g =37 cu I Ba;
—no onuran M. . Jlenn; pasuusaesuit MATEpaA—omiakn wan nopomok, Vg =28 exfeex: l—no onwram K. A, CyaeAsenosa; MaT % o eMicex; 1ll—no ﬂﬂ“ﬁ“‘ éﬁf W

MATCpMAA pycas—MEAKIR NECOK; G—n0 NEPLOR YCTANODKE, O—00 DTOPOR; Vg =288 cajees; IV—no onutax J. A, Masan; necox auam -_-nu e iy H;ﬁaml" L LA i

ok (N0 cxeme §), Vg =1245 cufcen; a—no neppoil yeranowke, §=no vropofl. Cnpasa poepxy
- -..Il_

K sax. 1044



OHHM M TeM e COOPYKEHHeM C M3MEHeHHeM ¢ HeoOGXOIHMO NpH '3KC=
NAyaTallHd COOPYKEHHH B KOHKPETHHIX ycAoBHAX. [las 3ToR uneam OblaH
 ob6paGotannl onmTHhe pannme H. Axmana [13], HW. WU. Jlesu [6],
 P. C, l'aasnepuua [4], H. H. Cypogoii [11] — Taba. 1 u aBropa —taéa. 2.
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Puc. 3. Tpadmx sasucumoctu V, = f( 1, 4,.). Nantwe onsiros: ¢ = 250 cadcex, g —
7.2 e, Hy = 12,5+ 13,5 e, a, = 2,5 cM; pasMplBaeMbiii MaTEpHal — MECOK; WIEPOXO-

BaTOCTH: A;—OGIHIOBKA M3 CTekAa, A,—cTaabHol AMCT, Ay, A,— METaANHYCCKHE JHCTH
c Hakaeikoll necka aumamerpom 1-+2, 3-:5 MM COOTBETCTBEHHO.

AHHJIH.'-IHP}"H PE3YJLTATH CBOHMX OILTOB HA MOJAEJHAX PA3HLIX MJAOTHH,
- makucTaHckuil Hceaenosatens H., Axman numer, uro ,rayOGHHY BOPOHOK
. pasmpiBa, o0pasylolmiuXcd 38 THAPOCOOPYHMEHHAMH, MOKHO BBIPA3HThL He3a-
- BHCHMO OT YCJAOBHH CTa0OMJIH3allHH, COCTABA TECKa, JUIHHH KpeIlieHHs
Mt " TaK:
—— = const=4,. (8)
I,f. A
Takofi BHIBOZ HE COTMACYETCsi ¢ H3BECTHHIMM JAHHEIMH HCCAEI0BAHMI
. COBETCKHX aBropoB [1], KOTOpbe HArAAAHO NOKa3adH, 4YTO f 3aBHCHT OT
~ MHOrHX (axTOpOB, B TOM WYHC/AE H OT JVIMHB KPENJEHHA, W OT TPYHTa,
H OT KOHCTPYKIHH COOpyxenus, u T. A. Ho pasercrso (8) npejucrasaser
HHTEpeC Ansl CAy4aes, KOTAa HCXOAHBIE NapaMeTpsl ONLITOB, KpOoMe I0-
TOHHOrO pacxoja ¢, OCTAKTCHS NOCTOAHHBIMH.
g Kak Buano us sanucu (8), nocroannas A, sBaserca pasmepHoil Beaw-
~ HHHOH, Mexiy Tem JErko MOMHO NOJYYHTH i Ge3pasMepHYI0 MOCTOSHHYIO.

. :
- Jlaa sToro oGe wgacTi  pasencrsa (8) . yMHOKHM Ha BEAHUHHY Jip
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%, — KODPEKTHB KHHETHYECKOH IHePrHH MOTOKA C KPHTHYECKOH rayGu-
HOM.

[Ipu 06paboTKe ONLITHWX JIAHHBIX HCMOJAL30BAHO paseHcTtBo (97)

(puc. 4). Jlaa HaraagHOCTH Ha pPHC. 4 HAHECEHAa TOJABKO 4acTh OILITHHIX
AAHHBIX,
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Puc, 4. 3aBHCHMOCTE OTHOCHTEALMOH rayGHHBI PA3MbIBA OT HOFOHHOrO Pacxofa.

[—ouwt M. H. Jlean; —onure H. Axmana: a—wmozean  naotuns Pynap, G—soacan miorans  [pussy,
a--wogean naoTane Heaawm (npoacra 22-—25); II—onwt P. C. Faantepina.

Caeayer OTMETHTb, YTO MNOA0OHYI0O TOYKY 3PEHHSA BHICKA3LIBAJI H
P. C. laasnepun [4], npaBaa, Ha OCHOBE Pe3yJbTATOB TOJABKO TPeX OMNbi-
ToB. B Kauecrse pasMbiBAEMOro MarepHana HM Oblld  HCIOJAB30OBAH AKPbl-
aartustft nopomwok. IMo ero onwtam (aauHa kpenaenns Goaee 10 A, , B

It

KOHIE KPEelJeHHs HMEeTcsl KOBIIEeBHAHHMN yvacTok), OTHOLIEHHE —"l."— 1no-

f
ayuujock npubansureasno pasusim 0,2 (nau E:E]. [MOCTOSHCTBO OT-

HOCHTEALHOM rAYOHHB pasMbiBa NPH H3MEHEHHH PAcXoia ¢ OTMEUYEHO H
B paGore M. B. Cryaennunnkosa [10], no npu o6paGoTie ONMBITHHX JIaH-

t
HBIX MM HCHOABL3OBAHO ﬂTHDmEHHeTﬁ- :

Bepuemcst x onuitHeM aaHHeiM H. Axmana, Csou jaHHbe OH nOJy-
YHJA HA OCHOBE MOJIEAbHLIX HCCAEAOBAHHH Psjld BONOCAHBHHIX TMJIOTHH —
Fpummy (2 mojpeau), deposunap, Pynap u Mcaam. KoHCTPYKUHA IVIOTHH
(ROZOCAHBOB), 4 TaKxke ycTpoflcTBO Kkpenaenuii B HuxHeM Obede camoe
pA3AHYHOE, B KAYECTBE PAa3MbIBAEMOrO MaTepHana HCNOAB30OBAJCH TNECOK.
Pacxojbl, NPONYIEHHKIE YEPE3 COOPYKEHHA, MEHAJIHCh B IIHPOKHX Mpe-
jgeaax, Hanpumep, aaa nJAoTHHW ['pHMMY OTHOUIEHHE MAaKCHMaJbHOro pac-
X0/Ja K MHHUMAJAbHOMY, MPONYIIEHHOMY 4Y€pe3 MOJeJ]b, COCTABASET BEJH-
yuHy nopaaka 6. Moneas naoruusl Meaam, cocrosuiei M3 25 BOLOCAHB-
HHIX NPOJETOB, HCCAEA0BAHA B MPOCTPAHCTBEHHHX YCAOBHAX. HaunGoawuine
pasMblBBl [OJYUHJHCH, KAK W CAEIOBAJ0 OXKHAATH, MPOTHB CPEAHHX TPO-
aeros—oT 11 a0 21. Hanporue kpafiHux npoaetos Yy O€pPeroB pasMmbiBhl
HECKOJALKO MEHBIIHE,

[MonyTHO CaAeiyeT OTMETHTb, YTO B JAHHOM CAY4ae ONpeIeaeHHYI0 POJb
CHIFPaso, NO-BHAHMOMY, VBE/JAHYEHHE NMPONYCKHOH CnOCOOHOCTH BOJAOC/AHB-
HLIX OTBEpPCTHH 10 HANpPaBJAEHHIO K cepejHHe BolocAuBHOro (ppoura. Ha
OCHOBe sKcnepHMenTaabhbix janusix M. §. Tarapos [12] ycranosua, 4to
NPONyCcKHAS COCOGHOCTL OTBEPCTHI, PACNOAOKEHHBIX B CEpe/IHHE BOAOCANB-
HOrO (ppoHTA, HAa 5+T % G0JbIIe, YeM KPaHUX, PACTONOKEHHLIX Y Oeperos.
JIpyruMi c10BaMH, IOFOHHBIE PACXO0/ib B CEPEAHHE BOJOCIHBHOTO (pponTa Obl-
BAIOT OOJBIIHMH, 4eM 110 KPaaM, JaxKe ecaH IOTOK IPoMyCKaeTcs PABHOMEPHO
no secemy sojocauBHomy (poury. Takoe HepaBHOMEpHOE paciipejieneHue




TaGauual

~ Homep /
: nn:n'ra .'m;;frex hyp, cu Locu iy hyp Iyp, €4 Hy, cH Fpyur
asTopy
OnwmTee Hasupa Axmanal
I. [MaoTuna Cpusmy
a) moneas 1
1 2020 16,00 49,8 3,12 |Crencunil| Ceexenunit [Tecox
) 1680 14,20 43,5 3,07 He He
3 1485 13,10 40,9 3. 12 HMEeTCH HMECTCH
4 1300 12,00 38,3 3,19
S5 1115 10,82 34,3 3,16
6 929 9,56 2.7 3,11
7 567 G, 80 21,0 3,09
8 372 5,20 17.7 3,41
6) mozean 2
1 2020 16,00 49.3 3,08 To xe To we [Mecox
e, 1650 14,20 43,7 3,08
3 1485 13,10 41,2 3,14
4 1300 12,00 38,0 3,17
7 1115 10,82 43,3 3,07
I, Tlaotuna deposunap
1 1235 11,52 40,0 3,47 To e To xe [Tecok
2 1220 11,35 34,75 4,06
3 1056 10, 40 33,90 3,26
4 992 10, 00 33,00 3,30
' 675 7.75 27,15 3,40
6 608 y i 25,20 3,49
7 576 6,96 22,85 3,28
111, Maotuua Pynap
1 965 0,82 38,1 3,88 To we To we INecox
2 BOS5 8,70 35,7 4,10
3 663 7,63 31,2 4,08
4 Ho2 6,60 27,2 4.12
] 403 5,47 221 4,05
IV. [Taoruna Hcaam
a) npoaetst 1—4
| 1261 11,70 31,8 2,72 To e To e Mecox
2 1115 10,82 30,3 2,80
3 670 7,70 21,2 2,75
6) npoaer 5—10
1 1115 10,82 28,9 2,67 To xe To xe [lecok
2 966 9,85 27,25 2,78
5] 816 8,79 24,3 2,77
4 670 7.70 21.9 2,84
3 520 6,48 18,45 2,85
i 372 5,20 12,65 2,44

1 Opnuresie aanusie Haaupa AxXmaza mepecuntansl B MeTpuueckyw cucremy (I ¢ynr=
- =00,48 cu).
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MMpoaoamenne TaGanuw 1

Homep
'ﬂﬂl:lﬂm i:.l:'q}.flﬂ' hHF‘ oM {, cM it _ﬁ IT'-"P- gt Hll.h oM ['PH:HT
ABTOPY
B) mpoaerw 11—24
1 1560 14,25 39,0 2,74 |Ceenennii| Coeepenni [Mecok
2 1410 13,29 38,0 2,86 He He
3 1261 11,70 36,4 3,10 | umeerca | umeeTcs
4 1115 10,82 33,0 3,05
r) npoaetrs 22—25
1 1278 11,83 27.0 2,28 To xe To me Mecoxk
2 1040 10,32 27.9 2,74
3 Q66 9,83 25,25 2,57
1 890 0,26 24,30 2,63
5 817 8,78 23,0 2,62
6 T44 8,71 20,80 2,39
7 670 7,70 18,45 2,40
8 595 7,08 18,60 2,63
9 520 6,48 16,55 2,56
10 445 5,86 15,05 25T
Onute U WU Jlesn
2 200 3,44 14,5 4,21 60,0 30 Meakni necok
12 400 5,46 23,5 4,30 77,0 30
14 500 6,32 27,0 4,20 84,0 30
G GO0 7,15 30,3 4,28 89,0 30
1 200 3,44 14,0 4 .07 50,0 20 Meakuit necok
8 400 5,46 23,0 4,22 63,0 20
15 500 6,32 26,0 4,12 66,0 20
11 GO0 7.15 27,0 3,78 68,0 20
Onmrw H. H . Cyposoii
3 173 3,12 11,1 3,56 86,2 36,6 Meaknit necox
6 200 3,44 13,9 4,05 86,2 39,5
15 244 3,92 14,4 3,68 86,2 39,5
4 173 3,12 10,8 3,46 107,0 46,0
9 293 3,70 13,0 3,52 107,0 32,0
Onmtm P.C. Naasmepuna
- - AKpHAATHL
605 7,21 | 36,7 5,10 10 — 5 :
510 | 6,70 | 33,10 | 4,95 10 - e
490 6,27 30,99 4,94 10 -

HX TMPHBOAHT K HEPABHOMEPHOCTH pacnpeneneHHs H CKOPOCTel MNOoTOKa C
HAHGOJALIIUMH BEJAHYMHAMHE N0 cepemuHe BojocansHoro (pounra. IMocaen-
Hee OOCTOATENLCTBO HEH3GEMHO NPHBOJAHT K TOMY, UTO NPH PACTEKAHHH
noroka B HHxHem Obede oOpasyercs NPUTOK M3 30H ¢ OOJABLHIHM THAPO-
CTATHYECKHM JABJACHHEM B 30HH C MEHBLIIHM JaBJEHHEM, TO €CcTh ¢ GOKOB
K CepejHHe NMOoTOKa, 4TO yCHAHBaeT H 6e3 Toro HEpPaBHOMEpPHOE pacnpe-
JleJIeHHEe PacXOMOB H CKOPOCTEH Ha ydacTke KpenJeHus v 3a Hum. Bor
noveMy Ha MOAA#X BOJAOCAHBHBIX NMJIOTHH Aame NpH OAHHAKOBOM OTKPhi-
THH OTBEPCTHH MO BceMy (PPOHTY HANPOTHB CpeAHHX [POJETOB BCerjaa
PACIOJAAraloTca 30HK HAHOOABINEro pasMLBa.
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lMpoxoamenne Taéa. 2

g, cMtcex hp, cx f, cx Wiep Tp, €M |Pasmmpacmui MaTepuan
a, = 2.5 cu

300 4,50 15.5 3,45 S0 [lecok
400 0,45 18,0 3,32 S0 d=3,0+5,0 s
500 6,33 22,0 3,46 50

300 4,50 13,1 2,92 70

400 2,40 18,5 3,40 70

o0 6,33 21,0 3,92 70

00 4,50 11,7 2.60 o0

400 9,45 18,1 3,32 90

500 6,35 21,3 3,35 90

a, = 4,3 cu

300 4,50 12,6 2,80 50

400 9,43 16,8 3,08 ol

500 6,33 19,3 3,06 o0

300 4,50 10,1 2,28 70

400 5,45 15,3 2,82 70

a00 6,33 18,4 2 89 70

00 4,50 9,7 2,16 90

400 5,45 14,8 2,72 90

500 6,33 17,9 2,13 90

Taxkum obpa3oM, B NMPOCTPAHCTBEHHLIX VCAOBHAX MPOTEKAHHS IOTOKA
OJIHHAKOBEIE HAMOPH HA rpedHe BOILOCJHBOB HE O0O3HAYAIOT PABHOMEPHOrO
pacnpejiesenns NOrOHHLIX pPacxoj0B M0 BOJAOCAHBHOMY (pPOHTY H, TEM
boaee, no pucbepme H 3a Helh, Ho, xax BHARO H3 pHC. 4, NPOCTPAHCTBEH-
HOCTL MPOTEKAHHA 1OTOKA B HHXKHeMm Obede He OKa3LBAET BJAHAHHA HA

f
xapakrep cBasn 5— = f(g). Jlan cpeiHHx NPOJETOB 3ITO OTHOUIEHHE
&p

0Ka3aJ10Ch HECKOAbKO OOJbIIMM, 4eM /a8 KpalHHX.

Oneitet M. M. Jlesn npoBoanauch B ruapapBinyeckoM JoTke c¢ obpa-
30BAHHEM JIOHHOTO THAPABAHYECKOI0 HPLIAKKA ¢ HEGOJBIIHM 3ATONJEHHEM,
HCTEUEHHeM M3-NOJ IHTA HAa IOPH30HTAJNBHOE IJajKkoe Kpenaenuwe. B ka-
YECTBE PA3MBLIBAEMOro MATEpPHaaa HCIO/b30BAJACH MEJAKHH Necok.

'mapasanueckas cXema ONbLITOB ABTOPAa CTATbH aHAJOrHYHA ONHcAaHHO
BHIILIE, C TOH PA3HHIEH, YTO FHAPARJAHYECKHI NpPLUIKOK MO/IePXKHBaJACA B
HAJABMHYTOM (KPHTHYECKOM) NMoJoxenun. JlaHunie ceeaeHs B Taba. 1.

OnuiTHas ycTaHOBKA MNpeJCTaB/sierT cOGOH MEeCTHCeKUHOHHLIA rHapaB-
JHUECKHH J0TOK (Kamjaad cexius wHpuHoid 30 cx) U3 KHPNHUHOH KJAaAKH
C UeMEHTHOH WTYKaTVpKoH. HapyiHbele CTeHKH JBYX KpalHHX JOTKOB
BHINIOJMHEHB H3  JIePEeBSHHOr0 Kapkaca, 3aNoJHEHHOr0  3€PKaJbHbIM
CTEKJOM JAJd OCYILIeCTBJACHHH BH3vaabHEIX HaGawaeHu#i. DBo Bcex
IEeCTH JOTKAX CO31aBaJHCh OJAHHAKOBEIE TH/ADABJAHYECKHE  YCJIOBHA
H  YKJAAABIBAJHCL  pasHble rpyHTH. B kpaluux asyx pasmuipaemoe
AHO (QopmuHpoBasock M3 neckoB d=1-+3 wu 3-+5 mm Jlauuue
ONBLITOB, OTHOCANINXCH K PA3MBIBY MEeCKOB, MNpHBeaeHw B Tata. 2. Yro
KacaeTcs OCTaJbHBIX YEeThIPeX JOTKOB, TO B HHX 34 IOPH3OHTAALHHIM Kpern-
JeHHEM B CNEeluHaabHbelX sAlMKax paamepom 70 X 30 > 20 cx ykaaiLipa-
JAHCh MOHOJHTBL JIECCOBRIX TPYHTOB, 4 32 MOHOJHTAMH [HO JIOTKOB
(pOpMHPOBAIOCH M3 TEX K€ I'PVHTOB, HO HADPVIIEHHOH CTPYKTYpbl, METO-
JOM OTCHIMKH FPYHTA B BOAY. PasMblB CBfA3HBIX IPYHTOB BO MHOrOM OT-
JAHYEH OT Pa3MBIBA HECBA3HEIX H TPeGYET CaMOCTOATENLHOTO PACCMOTPEHHS .
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XapaxkTep 3aBHCHMOCTH Hf = f(g) noka3piBdeT, uTo MPH HEHIMeH-
Hp
HOCTH HCXOMHLIX raGapHTOB COOpPYXEHHS H pa3MLBAEMOro MaTepHaia,
a TAKXKE pexuMa conpsikeHHs ObedoB rayOHHA pasMmbiBa IPONOPUHOHAJb-
HA pacXo/ly BOJL, MPONYCKaeMOH uYepe3 COOPYMKEHHE, UTO HMEET Oomnpene-
JIEHHOE METOJHUYECKOE 3HAUEHHe M MOMKeT OHITE MOJEesHHM Yyike cefiyac,
NpH TMPOBEAEHHH MOIEJbHBIX HCCAeA0BaHHH, MO3BOJAA OFPAHHYHTLCA OJ1-
HHM — JIBYMSl ONbITAMH BMECTO CEpPHil ONLITOB ¢ pasHbIMH ¢. Kak yKash-
BaJOCh, MPOCTPAHCTBEHHOCTh MOJAEAH BJAHAET HA YCTAHOBJGHHYIO CBf3b
TOABKO KOJHYECTBEHHO, 4 HE KAavyecTBeHHO, uTO TaKike OYeHb BaXKHO
C METOJAHYECKOH TOUKH 3pPEeHHI.

M3A0#%EeHHOE MO3BOJAET 34KII0UHTh, YT0, HECMOTPA HA 00JbIIOE KOJH-
YECTBO 3IKCMEPHMEHTOB M WCC/AEJOBAHHH fIBJAEHHA MECTHOTO pPa3MbiBd,
B TOM YHMCJE€ H pa3MbiBa 3a rOPH30HTAJBHBIM KPEINJIEHHEM, MHOTHE CTOPOHBI
3TOro npouecca emie TpebGyoT H3yueHua, ToAbKO BCcecTopoHHee H raydo-
KOe H3YYeHHe ABRJEeHHHA TO3ROJHT pa3paboTaTh JOCTATOYHO TOUYHYIO METO-
OHKY IPOrH03a MECTHBIX pPasMbIBOB.
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MPHMEHEHHE ®OTO3JIEKTPHYECKOIo METOIA

IJ1s HCCJHAENOBAHUS TYPBYJIEHTHOCTH NMOTOKA
MPU CONPSHKEHHH BLE®OB

Conps:kenne ObeoB rHAPOTEXHHUECKHX COOPYIKEHHH NMPOHCXOIHT Tipe-
oGpa3osaHueM GYpHOro pemuMa [0TOKA B CNOKONHBIH. ITOT nMepexoin H3
OLHOro pexkuMa ABHKEeHHs B JAPYroil CONpoBOKAALTCs 3HAUHTEILHBIM TYpOYy-
JICHTHBIM NepeMeltyBaiHeM, BhI3biBAeMbIM HHTEHCHBHLIM H3MEHEHHEM CKOpO-
cTel B NpoAOJLHOM H ocOOeHHO nonepeyHoM HanpaBJeHHAX.

PaccenBanue wiau rameHHe 3SHepPruH, KOTOPOE NPOHCXOAMT MPH 3TOM,
3ABHCHT OT YPOBHA HJH HHTEHCHBHOCTH Typﬁ}FJ]EHTI-IE}I'G nepeMelliHBaHKiA.
Ouaramu ciy’Kar NOBEPXHOCTH pasjena MeKAy TPaH3HTHEIMH ofJacTaMu
TeueHHa H BOJAOBOPOTAMH, TO €CTh YYACTKH NOTOKA, obJanalolune [onepey-
HBIM CABHroM ckopocrteii. Haanuue racureneii suegpruu poxaaer CBOH BoJ0O-
BOPOTH ¢ HEYCTOHYHBBIMH NOBEPXHOCTAMH pasiena, 001aaaloUHMH CBOH-
CTBOM CBEDPTHIBATLCHA B COCPEAOTOYEHHBIE BHXPH, NPOHHKAKOUIHE B TPAH3HT-
Hyl0 00J1acTh MOTOKAa M YBEJAHYHBAIOUIHE TeM CambiM TYpOyJeHTHOe nepeme-
IIHBAHHE.

OauuM ¥3 BHEWHHX npossieHuit TypGyJAeHTHOro nepeMelIHBAHHA AB-
JAETCH NyaAbCalust [laBJeHHA MO0 AHY, XapaKkTepHad 3HaKonepemeHHON Ha-
NPY3KOH Ha MIHTHI KpenJjenusa pogobod, [Ipuuem sta Harpyska Momer B He-
CKOJLKO pa3 NpeBoCXOAHTb OCPeIHeHHYI0 H OKasbiBATLCS OCHOBHOI pac-
HETHOHM.

HMurencusrocers TypOy eHTHOrO NepeMelsBaHus BAHAET H Ha pasMbliBa-
I011YIO CIOCOOHOCTL NOTOKA, TAK KaK Pa3sMBIB pyc/jia 3aBHCHT OT TeX KpaTkKo-
BPEMEHHLIX VCHJIHH Ha YACTHILI HAH OTAeJbHOCTH AHA., KOTOPblé COOTBET-
CTBYIOT MAKCHMAJBHBIM MTHOBEHHbIM CKOPOCTHAM.

C 1ypOyJIeHTHBIM MEepeMelIHBalneM MpH conpsikenun 6nedoB cBA3aHO
TAKHE H ABHHeHHEe HAHOCOB.

Takum oOpasom, H 5)(PeKTHBHOCTL rallleHHs SHEPrHH, W HArpyska Ha
SAEMENTH  KpenjeHns, H pasmblBaionias crnocoOHOCTE NOTOKA, H JABHMKEHHE
HAHOCOB HE MOTYT OiTh onpejenenst 6€3 CBA3N ¢ TYPOYJCHTHOCTBIO, ¢ pas-
BHTHEM Ha BOj000€ H 1nepexojaoM B HOPMaJALHLIH TYPOVASHTHLI NOTOK, COOT-
BETCTBYIOLLHI OLITOBOMY.

M3 srtoro Buano, Kakoe sHaueHHe NpPHOGPETAET HIYUCHHE TYPOYICHTHO-
CTH B npouecce conpsmxenns 6Ledos.

Bmecte ¢ Tem 3TOT BHA TypOYAEHTHOCTH NOTOKA HACTCJILKO MaJ0 H3YYeH,
UTO [0 HACTOSLLEro BpeMeHH OTCYTCTBYET cTporas, thusnuecku o6ocHoBaHHASA
TeopHa conpsizenus Onedos,

B CBOIO o4epelb H3yueHHe TYPOYJIEHTHOCTH TAKOTO CJAOKHOIO FHAPAR/IH-
HeCKOro ABJACHHA, KaK, Hanpumep, rHApaBAHYecKHH NPLIKOK NpH conpsxe-
HHK OLe(oB, 1IpH COBPEMEHHOM COCTOAHHH 3KCNEPHMEHTHPOBAHHS TPYAHO
noamaercHa uccsaegopatuio. M yenex B H3YUEHHH TaKHX NOTOKOB B KOHEYHOM
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LYETE 3ABHCHT OT CTENeHH COBepLIeHCTEa ONBITOB, TO €CTh HCMNOAL3OBAHHA
" T0H HAM HHOIl H3MEPUTeNbHOH annapaTtypbl  npuGopoB,
- B onybaukoBaHHON COBETCKOH JIHTEPATYPE HMEIOTCH HEMHOTOUHCAeHHbIE
- paboTbl, rAe B TOH HAH MHOH CTeNeHW 3aTPOHYThl BONPOCH! HCCJAEL0BAHHA
. TYpOYJAEHTHOCTH TMOTOKOB NpH cofpsikennn ObedoB. Iro paGore B. A, Oun-
- Mana [16, 17], 1. H. Kymuna [5, 6], M. C. ®omuuesa [18—22]), U. U. Jlesu
8], H. A. TlpeoGpaxenckoro [12, 13], K. U. Poceuuckoro [14], B. A. Basuae-
- Buua [1). M3 sapyOemxHoii sauTeparypbl MOMKHO YKa3aTh Ha HCCJAeLOBAHHA
- I'. Payaa [23] 1 apyrux aBTopOB.
- B uasBauHBIX Tpyaax HccaeayloTess BONpock TYPOVJEHTHOCTH TOTOKOB
npH ABHKeHHH HX B aHbpdy3opax H KoH(py30opax pesKo pacUIHpAIOMIHXCH
NOTOKOB, & TaKyKe HMEIOTCH JaHHBIe O NyJAbCallHH CKOpocTell H AaBAeHHl (no
JIHY) B THApPABJAHYECKOM NMPBUKKE (Ha riaikoM Bogo60e) H nocjenphizxKoBoM
yuacTke,
Llear Hawero wuceaepoBaHus — uaydenne typOyJieHTHocTH HanGouee
pacnpocnpaieHHOro BHAa conpsixeHus ObedOB — 3aTOMNAEHHOrO rHAPAaBJIH-
YECKOro NphLIZKKA K NOCJAENPBIKKOBOTO YUaCcTKa NMPH YCJOBHH pasJH4HOl pas-
HOMEPHO pacnpeieeHHol WepoxoBaToCTH BOL060,
Iloa Takoii mepoxosartocThio (B GoJee IMHPOKOM CMBICJE TOrO CJ0Ba)
Mbl MOHKHMaeMm J00Yi0 OTHOCHTENBHYIO LIePOX0BATOCThL BOA0O0S, BAHAIOULYIO
B ONpejle/IeHHOH cTenend Ha TypOyJeHTHOe nepeMellHBaHHe B IHJIpaBjnve-
'CKOM TMPLIZKKE H 38 HHM H H3MEHFAIOLLYIO HX THAPaBIHYECKHE NnapaMeTphh
JeAcTBuTE bHO, 3(h(eKT npUMEeHeHHN TOTO HJAH HHOrO BHJA, Pa3MepoB
H KOJIHYECTBA racHTeJeH OIlEHHBAeTCd B OCHOBHOM AJHHONH BaJblIOBO-BOJAO-
BOPOTHOH 30HBI, BEJIHUHHA KOTOPOH fABJAAETCA pacueTHON /st yCTpolicTBa BO-
floGod, Koaoaua | T, 1.
- Kak noxkasann namm uccnenopanus [2, 3, 7], 3aganioil oTHOCHTeALHOI
- lIEPOXOBATOCTH, PABHOMEPHO pacnpeiaeneHnoil no Boao6oi0, COOTBETCTBYIOT
onpefeneHHLle NapaMeTpel THAPABAHYECKOroO NMpbIZKKA, YTO SKBHBAJEHTHD
NPHMEHEHHIO PA3JIHUHBIX FACHTE/ILHEIX CPEICTB TOH e abhdexrusuocth. [lo-
3TOMY JIJIA NPOCTOTH W GoJiee oBLIero cay4yas HCCAen0BAHNS BAHAHHS TacH-
TEABHBIX = CPEACTB Ha TYPOYJEHTHOCTL H BHELIHHe NapaMeTpsl NMPBIKKA H
. OCTIENPBIZKKOBOrO0 YMAaCTKa HAMH IPHHATA HMEHHO TaKag INepOXOBATOCTh.
B crarbe Mbl OCTAHOBHMCA JIHIIb HAa METOJHKe HCC/el0BaHus, H3MepH-
TeABHOH annapaTtype u 0GopyA0BaHHH, C TOMOILBIO KOTOPHX pelaeTcs no-
- CTaBJeHHas 3a1aua.
OneITE MO H3YYEHHIO TVPOYJAEHTHOCTH B rHAPaBJHYECKOM NMpLIKKE HA
dlepoxoBaToM BOJA00O0E H 32 HUM HA MEPBOM 3Tale HCCJAeAOBAHHI BKIOYAIH
LHEMKY KHHEMATHYECKHX H AHHaAMHYECKHX AAPAKTOPHCTHR NMOTOKA OT HadaJja
MIPLIKKA 10 TPAHHILEL COMPAKEHNS €ro ¢ HOPMAaJbHO TYPOYJACHTHRIM TTOTOKOM.
- JKCNEepHMEHTLl NPOBOAHIHCH B CNEIHAIbHO CKOHCTPYHPOBAHHOM CTEK-
JAHHOM JoTKe Agaunoil 3,00 cm (paGouas uacts) u mupuuoit 16,5 cu, nmeio-
- HIeM LHPKYAALUHOHHYIO CHCTEMY BolocHaGmenns (puc. 1),
. JIOTOK MOXKeT nmpHHHMAaTh Pa3/iHYHbLl NPOLOJbHBIN VKIOH, U, KpoMe To-
TO, Npapulil OOPT HMEET BO3MOMKHOCTh HAKJOHATLCA, co3lasasn J1060ii oTKOC.
| FHApaBAHYCCKHIT NPLIKOK 06pPa30BHIBAJICH ¢ NIOMOILBIO BOLOCIHEA npakTHye-
CKOro mpotpuas Beicotoil P=30 ca, yepes KoTOpHll MponycKaanch pacxoist
R C=2550: 70 4fcer. -
llepoxosatocth B0J1060A, a B HEKOTOPHIX €ayuyasx u pucGepMbl, co3aa-
Bajnlach HakJelKoil dpakuuit necka ot A = 0 10 A ep = 12,0 Mm Ha meraanu-
YECKHe CMEeHHLIe IJIACTHHEL
Hasi cHATHA - KHHEMATHYECKHX XapaKTePHCTHK MOTOKA, BKIIOYAIOULHX
‘CHEMKY MPHOBEHHLIX CIICKTPOB CKOPOCTEil H NOCJIeAVIOILYHKY HX CTaTHCcTHYe-
CKYi0 00paboOTKY, MBI OCTAHOBMJIMCE Ha METOJAe MIHOBEHHOI] (poToCcHEeMEH
ﬂﬁH}H}rmecﬂ BMECTE C NOTOKAMH TBEPILIX WAPHKOB-HHAHKATOPOR € VAeJb-

L
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HbIM BecoM y==1,0. CyumecTsyonte cpaBHHTEJbHO TOYHLIC H3MEPHTEIbHEIE
npHGOpLl A5 3aMepa MPHOBEHHBIX CKOPOCTEi B TOYKE MOTOKA (TEpMOaHeMo-
METPbl, eMKOCTHbIE, TeH30-
METPHYECKHE H HHAVKIHOH-
Hbl@ JATYHKH W MHOTHE Jpy-
rue) o0GJa1alor, KaKk H3BecT-
HO, OOJBIIHM HELOCTATKOM,
TAK KAK BHOCHAT MCKa:KeHHs B
CTPYKTYPY H3y4aeMoro noro-
Ka M (UKCHPYIOT nNpolecch
B OJIHOH TOYKE, pa3Mepsl KO-
TOPOH JAOBOJMLHO 3HAYHTEbL-
Hbl, O4YeHb TOUYHBIM METOLOM
CbEMKH MTHOBEHHBIX CKOpOC-
Teil #BJAAETCH MEeTOJ KHHO-
CHEMKH ABHXKYUHXCA C NOTO-
KOM 1IAPDHKOB-HHAHKATOPOB.
B sTtoM cayuae MrHOBEHHbLIE
CKOPOCTH TeueHHsa GHKCHPY-
OTCA YK€ He B OJIHOH TOM-
ke, a B Goanmoil obaacTH,
BRJAOUAONEH, ecaH HeoOXo-
JIHMO, BCHO rAyOHHY MNOTOKA,
4TO HMeeT 00JblIoe 3HAYCHHE
N5 AHAAH3a ero CTPYKTYPH
B paccmarpHBaeMoi o0jacTH.
Kunemartorpaduueckuit
MeToa He Tpefyer joporo-
cTofllefl cneuHasbHOH anna-
paType, uTO sABaAseTca Goab-
NIHM €ro TNpeHMYyIleCTBOM.
OaHako nNpH Bceéx ero
JOCTOHHCTBAX OH oOOGJajaeT
MOKa elle 3HAMHTeNLHBEIM He-
JOCTATKOM — JIOBOJBHO TpY-
JOEMKOH CTATHCTHYECKOH KO-
AuuecTeeHHol  oOpaboTKOM
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L TR Z= TOro, NMPH HAJAHYHH CPaBHH-
""" s e f 22 TeARHO NPOCTOH annaparyphl
s &S = E 8| _T_'i Hmeer 0oJee TOYHYIO 3IKCIO-

3HILHIO.
Hcxons 3 sTOro, Ml H OCTAHOBWJIHCE Ha MeTo/le (DOTOCHEMKH MTHOBEH:-
HBIX CMEKTPOB CKOpOCTEil H3yuaeMoro MOTOKa. JTOT MeTol Obla ycreuHo
HCNOJIB30BAH AR Heeaenosaunit TypOyaeHtHoetn notokos M. C. Pomuue-
Bbim, M. K. Hukuruaeim [11] 1 ap.
CnexTpsl MTHOBEHHBIX CKOpOCTeH CHHMaJHCh B 8 ceuenHAX MOTOKa,.
BKJIOYAIOMKX NPHAKOK H MOCJENpLIKKOBBIA Y4aCTOK, O €ro OCeBOH NMJOCKO-
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CTH, TOJNUIAHA KOTOpOil noXoaujaa A0 3 MM, UTO JAOCTHraJloCh OCBELLEHHEM
NOTOKA 1leJIeBBIM HCTOMHHKOM CBETA HJH CBETOBRIM «HOMKOM». [Lia 3TOH Uenn
Obijia CKOHCTPYHPOBaHa OCBETHTEJbHAsA YCTAHOBKA, MOKa3aHHAa® Ha pHC, 2.
B anioMuHHeBoM KOMKYXe YCTAHOBKH Ha MOIABHMKHBLIX KPOHIITEHHAX 3aKpen-
JsIACh TOUeMHAsl JaMNa HaKaJlHBaHHA MOIHOCThIO 750 67, CBET KOTOpPOH
KOHIEHTPHPOBAJCA Ha TIOCKOCTh H3MepeHHs JABYXAHH3OBEIM KOHACHCOPOM H
06 LEKTHBOM OT KHHONPOEKTOpPA, 3aKPLIBAEMOro KoOJMNAaYKOM C Y3KOH LIeJblo
(0,5 ma). D10 KaBajlo BO3IMOMKHOCTE NOJYYATL HA MJIOCKOCTH H3IMEpEeHHd,
HMeloleil BeicoTy MoToKa 7-+12 m wmpuny 12-+15 em, ApKuit 1 pesko ouep-
HEHHBI CBETOBOIl «HOMK».

Cpemka npoussoantach (oroannapaToM «3eHHT» ¢ YATHHHTETLHBIM
KOJBIIOM, YTO AaBaJ0o BO3MOMHOCTL (hoTOorpadupoBaTth NJAOCKOCTb H3MEPEHHR
¢ paccrosuus 36 cm 10 06LEKTHBA.

ITpu dorochemke 06aacTH CBETOBOr0 «HOMKa», Uepes KOTOPYIO BMECTE €
NOTOKOM NpOXoasT Oenble IMAPHKH-HHAHKATOPH!, HA HEraTHBe OCTAIOTCHA HeT-

KHe HITPHXH, AJTHHA I{ﬂFTﬂFH?: 3ABHCHT OT CKOpPOCTH NMOTOKA H BPEMEHH 3IKCIO-
suunn, IockoasKy o6emHoe Bpems skenosuunn 0,01—0,001 cex., To HaMepeH-

HYIO 10 JIJHHE IITPHXA CKOPOCTh MOMKHO CYHTaTh MruoseHnoi. las Ttouxoin n
cTabuabLHON 3KCNo3uilikd OB NpHMEHeH 00TIopaTop, NepekpLiBasiIvi 00b-
ekTHB (hoToanmapara, OTKPHITHIL 3aTBOP KOTOPOro CAYKHA TOJNLKO Aas orpa-
HHYEHHs CYMMapHOro HHTepBaJa BLIIEDIKKH UYepe3 CTporo ompeflejeHHhbie
NPOMEIKYTKH BpeMmenn. KOHCTPYKIMS H OCHOBHBEIE pasMepbl 0OTIOPATOPHOrO
H OCBETHTEJbLHOrO VCTPOICTB MoKasaHsl Ha pHc. 2.

B PEE}"JIL—-TETE IKCINePHMEHTAJLHOrD dHAJH3A PAATHUHOIO BH/H JAUCKOB
O6GTIOPATOPOB — OAHOJONACTHBIX, JABYXJONACTHLIX, TpeXJOnacTHeX (3Be3-
10YKO0OPA3HEIX) , METHIPEXJ0NAcTHHX (KpecToolpasHbiX) — HaHJAYYILIHM 5
nnanasoHa ckopocteit motoka ot 2,0 1o 0,2 M/cex oxasancs Kpyrasiii JHcK ¢
cekropom B 180° npu koTopom Ha (OTOKAApPAX MOJYYAJIHCH YETKHE MITPHXH.
CxopocTh Bpauienus obToparopa, HacaKeHHOro Ha BaJ MOTOpUHKA, Moaaep-
AHBAJNACL MOCTOAHHON ¢ NOMOIbLIO JabopaTopHOro aBToTpaHchopmaTopa H
cTabHIH3aTOPA HaNpAMKEeHHd, a 3alaHHOoe YHCa0 000pOTOB yCTaHaBJAHBAJIOCE
C IOMOLLBIO TaxomeTpa (npubaHKeHHas YCTAHOBKA) H YTOUHAJIOCH HEOHOBLIM
cnpobGocKonuyeckum npudopom seHrepckoil pupmul «Orion»,

Jlas onpejaesieHHs MIHOBEHHOH CKOpOCTH 1o oTorpagun, KpoMe TOUHOH
9KCMO3HIHN, HeoOXoauM i TOUHBIH MaciTal CHHMKA, JA Hero mepes Kam-
JILIM ONBITOM B IIOCKOCTL CBETOBOrO «HOXa» NoOMelllajach CaHTHMeTpPOBasn
Macwitabnas cerka, koropas takxe dororpaduponanace. [luisi Bu3syanusa-
IHK TEYEHHHA B NMOTOK BBOAHMTCA OOBIMHO HeOOJbIIOE KOJHYECTBO YACTHIL HJIH
IWapHKOB-HHAHKATOPOB, HMEIOUIHX Majakle pasMepsl H 06beMHBIN Bec, paBHBLIH
HJIH BJH3KHI K 00 BeMHOMY BecV BOMEI.

B nacrosiee speMs B IpaKTHKe SKCNEePHMEHTHPOBaHHA ynoTpebasioTcs
MHAKHE H TBepable HAAHKaTophel. JKnaxue (Hanpumep, cmech xaopbeiisoa,
BAa3eJHHOBOro MacJja W UHHKOBBIX 6esun u nogoGHuuie HM) HMeEIOT, ¢ HauleH
TOYKH 3peHus, 60/AbIIOH HEJOCTATOK: KAl CMECH, BBOAHMBLIE B NOTOK, pa3-
JIHYHBL 110 pazmepam H dopme u npu ckopoctax suiwe 1,0 m/cex pazGusalor-
¢sl Ha eue Oofee MeJKHE YACTHIL HENPABHIABHON GOpPMLI, KOTOPLIE HE MOrYT
GLITh HCNOJL30BaHbl MOBTOPHO H OBICTPO 3aTpPA3HAIOT MOTOK,

[lpeumyuiecTso TBepAbLIX apHKOB-HHAHKATOPOB B BO3MOMHOCTH HX
NOBTOPHOrO NPHMEHEHHA, OHAKO OHH JIerKo JAe(OpMHPYIOTCH H HOJYYAIOTCA
TaKxe pasauuubiX opM 1 pasmepos (HMEIOTCH B BHAY HHAHKATOPHL H3 CMe-
CH napagHHa ¢ FYCTOTePTHIMH IHHKOBLIMH GesinaaMu), uto Tpebyer nocaeny-
IOULEro MX MpOCeBa 4epes COOTBETCTBYIOLWHE CHTA M OTOpPakoBKH nNo o6beM-
HOMY Becy.

HanGoaece mnpuemaems a5 1ab0paTopHLIX HCC/AeA0BaHHII TBEpALIe, HE
AepopMHpYeMble LUAPHKH-HHAHKATOPH 3a/laHHLIX TOUHBIX PA3MEPOB H 06-
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eMHOro Beca. Takue HAapHKH, NOAYYCHHBIE H3 NOJAHMEDOE, IHAMETPAMH i.ﬁ H
2,5 MM HCNONb30BaHL B HAWIHX HecaenoBaHusnx. [Ins H3roTOBJEHHS HX Tpe-
ﬁ}'ETCH MeEeTaJdJHYeCKaH I'IPE'ECL]ZIDF_IME], COCTOSILAA H3 ABYX CHMMETPHYHBIX
NOJOBHHOK, Ha KOTOpPHIX BHIOHBAIOTCA Noaychepnl WAPHKOB HEODXOAHUMBIX H

Puc. 3.0T1peccoBkn ¢ wapukamu auamerpom 2,5 (caesa) w 1,5 au (cnpasa) U3 noaHMepoB:

J—ua Gaovnord noauctTuposa, § 1,03 —=1.05 2fea?; 2—u3 vaaponpounoro NOAKCTHPOAR € NDHMECEN) HATYDAABHOTO
Eayuyea, 1-1,07—1,00 2'eud, F—n3 NOANITHACHA BMCOKOTO AABACHMA, T-U.52- 0,93 2/esm”; d=—11 NOANSITHACHE C
npuMechio TuTana, 1,02 2jca®> 1 5009 2fcw’.

TOUHBIX JIHAMETPOB, PACTOJI0MKeHHBIE N0 00 CTOPOHBI CMECenoalolux KaHa-
aee. Kaunans ana Gogee sKOHOMHUHOTO HCTIONL30OBAHMA Mjouiagu npecchop-
MBI M HAHJYYIIEH MOJauu CMeCcH B nycThle cepbl pacxoadarcs JydaMH OT
eHTpa, e HMeeTcs BXOAHOe OTBEPCTHE JUIA CMECH, Nojailleics no KaHa-
Jam u sanoaugiomei cdepul (puc. 3).

[MpensomxenHan KOHCTPYKIHA aByx npeccopm d=10 cu (Ans maprKos
d=1,51 2,5 Ma) BHNOJHEHA HA 3aBOJE NJACTMACCOBRIX H3JEJIHH, IIe TPOKH3-
BOAHNACH H OTJAMBKA 1IapHKOB. B 3aROACKHX YCJIOBHAX H3TOTOBJEHHE HX MO-
JKeT ObTh OCVINECTBJICHO Ha NpeccTalKe, rjie aBTOMaTHUECKH NOAdeTcsi CMech
I BEIITAMIOBEIBAIOTCS MPECCOBKH ¢ LIapHKaMH, a B jabopaTopHLIX yc/0-
BHAX — HA TpOCTEHIIEM pPYUHOM Tpecce, KOTOPbIH COCTOMT H3 MeTal-
JHYeCKOro UHHJAHHApa oObemom okoao 500 4% u nopuwnsa ¢ puyarom. [las
pasorpeBa CMecH B IIMJHHIpe HAa Hero HaMaThIBaJach CNUPadL M NPH pery-
JHPOBKE PpEOCTATOM ee Harpeea JAOCTHrajach HeOOXOJARMas Temneparypa
maaBaeHns cMmecH (B Hamem cayuae 160°). 3atem pacnaasjiennas cMech mMojL
napjennem nofaBanack B npecchopuy. Ilocne pazbefnHerus NOJOBHHOK
npeccopMEl Moayyanach npeccoBka (puce. 3) ¢ wapukamu, umeoman 100—
112 mapuxoe d=25 sm u 120—140 — d=1,5 mm. OTcoeqnnenne ux or Tak
HaskiBaeMoro «o6704% OCYILECTBJAJOCE ¢ MOMONIILIO ABYX AHCKOB, Ha OJHOM
H3 KOTOPHIX NPOCBEpJeHH OTBEPCTHH, PacrnoJniKeHHble aAHaJOTHYHO JYIKaM
npeceopMLl M HMEIOIIHE TaKHe ¥e AHaMeTnkl, a Ha APYroM 3anpeccoBaHbl
HIMHJALKH, COOTBETCTBYIOIHE 3THM oTBepcTnam [lpeccoBka 3akaanmmanack
MEIKJY ABYMHA JIHCKaMH, TOCJE CKATHA KOTOPBHIX IIAaPHKH OTAEJNAIHCh OT
«00J105%,
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OnucaHHaf TEXHOJOIHS H3rOTOBJAEHHA WAPHKOB B nabopaTopHLIX yC/I0-
BHAX, HE TOBOPS YIKE 0 3aBOACKOMH, 10CTATOMHO NPOH3BOJAHTENLHA: 3a 6 uacos
MOXHO H3rOTOBHTL B cpeaneMm a0 300 npeccosok uiau 30000 wapukos, 4To
cocraniser npubansnTeabto 450 2, a aag HecaegoBaHnil HEOOXOAHMO OKDJO
2—3 Ke.

B KauecTBe CHIpbfl NPHMEHAJHCh pa3Hble MNOJAHMEpBl: GJOUHBIN MOAH-
crupoa ¢ y= 1,05 2fcH®, yraponpounblii NoAHCTHPO (C MpHMEChi0 KayuyyKa)
¢ y=1,07+1,09 efem®, noansrnien ¢ y=092-+0,93 e/cm® xotophiit ¢ npu-
Mmechbio THTaHa aapana 1,02 efem® > > 0,99 efem® (puc. 3).

LllapHKH-HHAHKATOPB! NOJYYAIOTCH NPOUYHEIMH, TOUHOTO AHaMeTpa, ¢ GJe-
CTALLEH IOBEPXHOCTRIO, 4TO [1O-
BbIIIAET TOYHOCTH  3IKCMEpPH-
! MEHTA.

. B kax oM ceueHHH moToka
CHHMAJMOCE 2 NJeHKH, 4To Aa-
BajJo okoao 60 dorocHHMKOB
(paamepom 913 cs) mMruopes-
HBEIX CIIEKTPOB CKOpOCTeil H3y-
yaemoii oOgaactH. Takoe KOJAH-
YECTBO AOCTATOMHO AJAH CTATH-
CTHYECKOH 06paboTKH MOJY4HEeH-
HBIX JaHHBIX, KOTOpas B Ha-
cTosAllee BpPeMs H BEINOJHACTCH.

Ha pHc. 4 moxasaunl JaBa
XapaKTepHb X (POTOCHHMKA MIHO-
BEHHBIX CIIEKTPOB CKOpocTed,
CHATHIX B OJHOM H TOM Xe ce-
{ UeHHH (KOHEI I'MApaBJHuYecKoro
NPHAKKA H V4acTOK 32 HHM).
Kak BHAHO H3 pHC. 44, NMOTOK
B O0JACTH KOHWIA MpBLIXKKA W 3a
@l NpLIAKKOM Ha raaakoMm eogoGoe

XApaKTepen MNOBHINEHHOR TYp-
| OyJeHTHOCTHIO, B HeM mpeolaa-
Nal0T BePTHKAALHBIE COCTaBAAI0-
e MTHOBEHHKX CKOpocTeil.

Ha puc, 406 mnokasaHa Ta
e 00JacTh NpPH MEPOXOBATOM
Boao6oe (A.,=12 xu). 1o yxe
JIOBOJIBHO YTIIOPAJMOYEHHLIH 10-
TOK (IPLIKOK CTa] 3HAYUTENRHO
kopoue), TypOYyJAEHTHOCTh Ero
MEHEee HHTeHCHBHA, npeobaa-
JIAI0T FOPH3OHTAALHEE COCTABSA-
. IOULHE MIHOBEHHKIX CKOPOCTEH.

Ilas OGosee NOJHOTO HCCAENOBAHHS TYPOYJAGHTHOCTH B H3yuaeMoM MNo-
TOKe, MOMHMO KHHEMATHYECKHX XapaKTepHCTHK, G0JLUIOH TEOPEeTHUCCKHH H
NPAKTHYECKHIl MHTEPEC NpeiacTaBJAsioT AHHAMHYECKHE XapakTepHCTHKH (3a-
KOHOMEPHOCTH MyJbCalHH JaBJICHHN NOTOKA MO AHY), COOTBETCTBYIOULIHE Ce-
YeHHAM, TAEe CHHMAJHCh CNeKTPsl MTHOBEHHHIX CKOpoCTeil.

Ilna sTOil LEeJH B ceueHHsx (Ha JHe JOTKa) MOHTHPOBAJNHChH JaTUYHKH
NaBaeHHsA, 3anHCLIBAIOIIHE Ha ocuuAJorpad nyabcauuwo moroka. B macros-
iiee BpeMs NpeAnoxkeno 6oJbiloe KOJHYeCTBO Pa3jiHuHbIX METO10B, Ha KOTO-
PEIX OCHOBaHLI KOHCTPYKIHH JIATHHKOB AaBJEHHA: TEH30METPHYECKHE, eMKO-
CTHEIE, (POTO3JIEKTPHYECKHE H ].

Pitc. 4. MruoscHHEE CNEKTPH CKOPOCTEH NOTOKA.
a = wepoxonatocts soanbon 4=, §— a.._.F =12 MM,

L
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Hamu HCnonb30BaH MHAYKTHBHBIA METOJ H3MEDPEHHS NyJAbCAllHH AaBJe-
HHA, HalUeAWN{i npuMeHeHne B Hcenegoeatenbckux paGorax CAHWHBIIuI
[4] 1 umeomui pag  AOCTOMHCTB: GOJbLIASA TOYHOCTH M3IMEPEHHIl, BO3MOIK-
~ HOCThH nepejlaui 3HaueHHii H3MepAeMOH BeJHUYHHBEI HA pPacCTOsSHHE, CpaBHH-

_ TeJbHAas NMPOCTOTa H3rOTOBJAEHHA, HaleKHOCTh paboTH annaparypbl B VCa0-
BHAX MOBBIIIEHHOH BJAXHOCTH H PE3KHX M3MEHeHHH TeMmnepaTyphi, yCTOHYH-
BOCTL TAPHPOBOYHOH XapaKTEPHCTHKH annapaTtypsl.

Kpome Toro, HHAYKTHBHBIH JaTYHK He TPeGYeT YCHJHTeNS 3JeKTpHue-
CKHX HMMYJbLCOB, YTO NOBHIIAET TOYHOCTL H3MEPEHH: W penaaer ero OoJee
MepPCNeKTHBHEIM N0 CPABHEHHIO ¢ APYTHMH BHAAMH JaTYHKOB.

A7

Puc. 5. CxeMbl HHAYKTHBHOrO JaT4UHKA NABJEHHA.

A —ROHCTPYRTHENOA: [—CTArNBANIINE BHATH, 2_vynpyrufi aaement (woH-
coabHaf 000A0NKN), ABARDUNACE OAHOBPCMENHO I AKOPEM, J—peryanrop
BOAAYIAOrO 3830pa, 4—06M0TRA, G-~ceprennnk u3 l-obpasnuy NAICTHH
TRANCIROPMATOPIOR  CTAAN, O— DOCHPUHHMIIOMNA  »iement, 7—nadukl
KPENACHHA, §—30KAMH YOPYTOTO BacMenTa; G—aackrpmieckan; O 71—
BOHTHALHKIC SACMENTH, X)W X7 —WHAYKTHBHHE conporusacmus, R —

Gaxancuposounoe conpoTeeaenne, H3M-— subparop ocunasorpapa, '
fy—TOKH B BETBRAX CXEMN.

Cxema anmapaTyphl COCTOHT H3 BOCHPHHHMAKOUIEro W YNpPYroro sjaeMeH-
TOB, HHAVKTHBHOrO TIpeoGpasoBarens (KOHCTPYKTHBHO O(hOPMJIEHO B laTUHKE
JaBlieHua pHC.D), H3IMEpUTEJNLHOI IenH (MOCTH MepeMeHHOro TOKa C BEH-
THABHBIME 3JeMenTamu), uamepnrens (ocumasorpadet MITO-2 u H-102),
reHepaTopa TOKa 3BYKOBOIT yacToTl (3I-10) M craGuaHsaTopa HANpPAHEHHA
(YCH-350).

KDI-IETP}-‘HTHBHHH H SHEI{TPH*IEEHEH CXeMbl HHAYKTHBHOI'O JAAaTHHRKa Jdab-
JeHHA NPHBENeHbl Ha PUC. D,

[Mpn uccrenoBaHMH THAPABJAHYECKOro MpHIZKKa Bceraa Tpedyercs onpe-
JIeleHye rPaHuilbl CONPSKEHHsT KOHIA BaJbla ¢ TPAH3HTHBIM NOTOKOM. OO6bI-
HO 34 TAKYIO FPAHHIY NPHHAMAETCH YHACTOK PAasjeseHHa TPOTHBONONOKHEIX
MOBEPXHOCTHBIX TOKOB noToKa. T10CKOMBKY 3TOT YUacTOK BCEria nyJyibCHpyer,
TOYHOE ONpejaedeHHe KoHlla Bajablla 3aTpyauutennio, B nabGoparopuu ruj-
- paBinku paspaGoran npuGop — 3JEKTPUUECKHH MATUHK-HHIHKATOD NpaHH-
ILEI IPOTHEOMNOJIOKHBLIX TOKOB 1OTOKA.

" (OH COCTOHT H3 OMHYECKOr0O JaTYHKa H H3MEepPHTENLHOTO YCTpPOHCTBA K

HeMy (KOHCTPYKTHBHAS H 3JIEKTPHUECKAasi CXeMBbl NPHBEAEHLl Ha PHC. ).
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Osmuyeckuit 1aTyuk npesacrasaser coGoii JABe BaHHOUKH, HalOJHEHHBIE
JAEKTPOSHTOM (BOJOM). Mexay HHMH HaXOAHTCS YNPYTHH 3JeMeHT, Ha KOTO-
POM 3aKpeIvIen 3JeKTPoj, onyueHHslii B o0e Bannouku, Ha kouue ero nara,
BOCMPHHHMAIOLLAA YCHAHE NOTOKA.

a

Puc. 6. Cxemnl JaTYHKA-HHIAHKATOPA FpaHib
NPOTHBEONOACKHEIX TOKOB NOTOKA.

= KOHCTPYETHBMAR: [ —UTANra COCAMNCHNA C JATTHKOM,
2--AnsACKTpHUCCKOE  ocHOBauie, J—BOCHIIHHMANLLIA
YEHACHNE NOTOKA NATA, 4 —WIDARUNONNLIA CA0R, &—ynpy=
ruit BACMCHT, YEpeRICHUWE Ha ANSACKTPUICCKOM OCHO-
(LB LREN LIS ﬁ—ﬂﬂllllﬂllltﬁ [ lJ‘EK'TPMHTﬂH+ g HEL‘I]HM.
S=gEaAcMMBe; G—sacktpmieckad: T-1— pExoanod Tpan-
:dmpmnmg Ha 1 1o—obMOTEN BHXOIHOMD Thancop-
M ATOPGE, M Ry— cONpOTUBACHHA BACKTPOANTA B BAH-
woukax, JI,-=JJA7M—anoanuit socr. C;—KOMIEHCH

ACKTpOANTHYECKIR, M24—cTPeaoyuul HIMEPHTCALIE
npubop.

[lokasaHus jaTvMKa wepes TPH MPOBOJHHKA MepenalnTcd Ha H3MepH-
TeabHEll npuGop (crpenounsiii npubop M-24), KoTopblil PHKCHPYET «HYeBOE
MOJIOHKEHHEe» — TOUNYIO IPAHULLY NPOTHBONOIOKHBIX TOKOB notoka, [1pHHIHD
paGorut npubopa 3akaOUaeTcs B CJACAYIOUIEM.

[Moa BozieiicTBHEM 3HAKONEPEMEHHBIX YCHAHRIT NMOTOKa NsATa, YNpyrii
gJleMeHT W IEKTPO/], YKpenJieHHuii Ha HeM, OTKJIOHAIOTCA, MJOWAAH NMOrpy-
JKeHMS SJeKTpoaa B BaHHOYKAX MEHAIOTCH, UTO BLIGHIBAET B HHX HIMEHeHHE

conporusaeHnii TOKY Ry it Ra.

O6moten  Tpancdopmaropa Ila n 16, a Takke CONpOTHBACHHS R; H

R, ofpa3yioT u3MmepuTe bHbi MocT. PaBHosecie moctd cobaiojaercs MnpH
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R

i R‘l
BHINOJHEHHN —5— = —f5—, T/e R, u R,— conporusaeHus oOMOTOK TPaHC-
; ] 2

. dopmatopa T1. [Ipn H3MEHEHHH CONPOTHBJCHHH R, n R, pasHOBeCHE
. MOCTA HAPYWIACTCHA, MEKLY TOuKamu A H B BOSHHKAET HEPEMEHHHIH TOK,
 KOTOpHIl 3aTéM, ,BHIPAMAEHHHI" JAHOAHHIM MOCTOM, BhI3HIBAET ONPEAE-
~ JIeHHOe OTKJOHeHHe cTpeakH npubopa.
| «Hynepoes nosnoxenne crpeakn npubopa (paBeHCTBO R, n R3) u vKa3ml-
' BaeT TOUHYIO TPaHHILY NPOTHBOMOJOKHKX TOKOB MOTOKa (KOHEN NpBIKKa).
[IpuMenene ONHCAHHOIO KOMILIEKCHOIO METONA HCC/IEI0BaHHA KHHEMA-
THUECKHX M IHHAMHYECKHX XapaKTepPHCTHK THAPaBJAKYECKOro NphiXkKa H yda-
CTKa 3a HUM NPH YCAOBHH pa3jH4HON  1EPOXOBATOCTH BOXOOOA NO3BOJHT
YCTAHOBHTH 3aKOHOMEPHOCTH H3MEHeHHA MyJbCallii NaBJCHHS HA JHO H3Y-
YaeMOro yuacTka, MPOAOABHLX H BEPTHKAJBLHLIX COCTABJSIOMNX CKOPOCTeH
Totoka, 6oJee  TOUHO OnpelejHTh KOPPEKTHB HKHBOH CHALI G2 H APYrie BOIM-
~ pochl.

_
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M. Il. MYXTAPOB

O BOSHHKHOBEHHHU CAMOA3SPALLIHH
BBICTPOTEKYUIHX MOTOKOB

Ilpu npoexTHpoOBaHHI COOPYIKEHHIL, TPONYCKAIONIUX MOTOKH ¢ OOJABIIHMH
CKOPOCTSIMH, B CBfI3H C BOSMOXKHOCTbIO NOABJEHHHA CaMoaspallid MOryT BO3-
HHKHYTB 3aJlauH JIBOAKOro poja:

l. Aspanus CymiecTBeHHbIM 006pa3zoM BJHAET Ha CTENEHp MOramleHns
~ SHEPrHH B HHXKHHX Obedax coopymennit [1, 2] v va ycToiflunBOCTE YyeTaHO-
- BHBLIErocsi Te4eHusi Ha GbicTpoToKax [3, 4]. B ¢BA3H ¢ 3THM GOJBIUIHHCTBO
COBpeMeHHBIX (opMYJ, KACAIOMIHXCH BhILEYKA3aHHBIX NPOLECCOB, TAK HJH
HHAYe YyYHTHLIBAET CTENEHbL aspalHu NOoToKoB. MecTHHI pa3MBIB 3a COOpY-
KEHHEM MOXKHO NMPOrHO3HpOBaTh, Hanpumep, popMyaoin M. C. Buaro:

t = ARV g Va0,

4 YCTOWYHBOCTH YCTAHOBHBILErocs TeueHHs HAa GLICTPOTOKAX — KPHTepHeM
H. A. KapreeaHmBHIH:

z—Ff »
N

B <

e
B

rae A — kos(pduuHenT, YUHTHBAKMHHA CTENeHh a3pallHH NOTOKOB.
CyuiecTsyer TakKe MHEHHE O TOM, YTO MHTEHCHBHOCThL KaBHTAIHOHHBIX
ﬂj]ﬂl[EEEDB SABHCHT OT CTEINCHH BO3JIYXOHACKIULIEHHOCTH NTOTOROB.

- 2. Aspauus npHBOJMT 3a4acTY0 K OOJbIUIHM YBEJHYEHHAM riyOHnR Ha
OBICTPOTOKAX MO CPABHEHHIO C PaCYETHHIMH, AOXOAAIIKMHU 10 ABYX pasu 6o-
Jdee (Kak 3T0 HMeeT MeCTo Ha XoJocrtoM chpoce npu Axrenuuckoi I'3C), B
CBA3H C YEM BO3HHKAET HEOOXOAHMOCTh YBEJIHUEHHA BHICOTH DOPTOB GLICTpPO-
TOKOB HJIH MOToJAKa TpybGuaTwix coopyvaenuit., Ina yuera aspaitum noTrokos
EVINECTBYET HEeCKOJABLKO pacueTHLIX npuemon [5, 6]

OueBuano, pacuer riyOHH aspHPOBAHHBLIX IIOTOKOB HEOOXOIHMO MPOH3-
BOJHTL C Toro Mecra, rje BosHHkaer aspauds. B topmynax no onpenene-
HHIO r.T[}'ﬁHHhI MECTHBIX pa3MBIBOB 34 COOPYMCHHAMH, D KPHTCPHAJbBHBIX
VPAaBHEHHAX YCTOHYHBOCTH YCTAHOBHBIUErocHd JABHIKEHHA H 3aBHCHMOCTSX,
Kacalou[HXCsl KABHTALHOHHBIX fABJEHHI, YUMTHIBATH CTENeHb aspauHHd Heod-
XOAHMO, npeapapHTeNbHO VOEAHMBIUNHCL B BO3MOMHOCTH CaMOaspaiHH pac-
CMATPHBAEMBIX MOTOKOB.

Bce 310 Tpebyer yCTaHOBJEHHS 3aBHCHMOCTH, NO3BOJAIOULEN ONPEIEINTE
VCJIOBHA, MPH KOTOPHIX B MOTOKAX C pas/JHYHLIMH FHAPABJIHYECKHMH 3JeMeH-
TaMH BO3HHKAET aspauus.

i HeoGxoauMoCTE OTHICKAHHA TAKOH 3aBHCHMOCTH MNPHBOJHT MHOIHX
dBTOPOB K CNCIHaJAbHOMY PACCMOTPEHHIO J4aHHOTO BOIIPOCA.
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Tak, B paGore [7] Ha ocHOBRaHHH HaGAIOJACHHI Ha SKCHEPHMEHTaJLHOI
YCTaHOBKe YKa3blBaercs, uro aspainus BO3HHKaer NpH CPeIHHX CKOPOCTAX
notoka 4 m/cex, B paGorax [8], [14] onuceiBaoTcs HaTypHble HaAGAIOLEHHHA
3apOMJAeHHsI apalHK [OTOKOB HAa BOAOCJAHBHHIX nuaoruHax. Ha ocnoBanum
o6palboTKH JAaHHBIX HATYPHLIX H JabGopaTopHbix Halawoienuit 8 paGore [9]
MPHBOAHTCHA KpUTHUecKoe uucao Ppyna, Koropoe Ans MHOIHX pPaccMOTPeH-
HBIX MOTOKOB OKa3aJoch paBHBIM npubansutensHo 45. B paGore A. I1. Boii-
nosuua 1 A. WM. llIsapua [10] nana kpurnueckas ckopocrts, paBuas 10 m/eex,
NpH KOTOPOH BO3HHKAET aspalns,

Bonpocy 00 yea0BHAX BO3HUKHOBEHNA aspalHH MOCBAMIEHB! H CHellHab-
Hble paboThl, HoCAIlMe TeopeTHUecKil xapakrep. IlpH nmocTpoeHHH KpHTEpH-
aNbHBIX YPABHEHHI aBTOPLl HCXOAAT H3 PA3JHUHEIX CXeM 3apOH/IeHHA ABJe-
HHA.

B zakoHucHHOM BHIe ABe Haubouee pacnpoCTpaHeHHble CXEMbl Npemn-

ctapjaeHnl B padorax Xaapbpona [15] u T. I'. Boitanu-Csinoxennxoro [11].
Cxema, NPHHATASA }{anuﬁpuuﬂm, 3aKAIoHacTCA B l:.'l'l'E',.EI,:.,-"I't'.]iI'.I.T.,'.."'JIIr:Ii HFH ABH=

JKEHHH TOTOKA MO BOAOCJAHBHOI MOBEPXHOCTH, HAYHHAA ¢ rpefGHA BOAOC/HBAE,
paspiBaerca TypOy IeHTHHI MOrPaHHYHEIH CAOI, KOTOPLIT HA HEKOTOPOM pac-
,CTOAIHHH 3aHHMAaeT BCIO TOJILY NOTOKA M BLIXOAHT HA MoBepxHocTh, Ecau
IHEPrus NyJbCAUHOHHBIX ABHIKEHHIl B TYPOYJICHTHOM NOrpaHHYHOM CJA0€ J0-
CTATOYHA /1A MpEeonoJieHHs CHJ (TAMKECTH Kamau, aspoiMHaMHYECKHX, TO-

BEPXHOCTHOrQ HATHAMKEHHS H BA3SKOCTH), NPENATCTBYIOUIHX BLIGPOCY OT/eNb-
HOH KanjaM, TO eCTh

= d

mu >
9 }_l} d"-'i

rje m -— Macca KanJdH,

0’ — BepPTHKAILHAA NYJAbCALHOHHAN CKOPOCTD,
[ — paamep BuIGpachiBaeMoil KamaH,

d= — paGoTa BHEIIHHX CHJ,
TO CEYEHHE MOTOKA, [ILe BO3HHKAET TAKad BO3IMOKHOCTb, H ABJIAETCH
MECTOM 3apOKAEHHT aSpallHu.

T. I'. Boiinnu-CsHOMKeHIKHIT NPHHHMAET CXEeMy, NpPeJ0KEeHHYIO
A. T1. Boiinosuuem u A, K. Lsapuem. Coraacio 3Toii cXxeme, Ha NOBEPXHOCTH
OLICTPOTEKYILEro NOTOKA Noj AefiCTBHEM aspOJAHHAMHYECKHX CHJ HAYHHAETC s
JedopMatia BoJH, KOTOpLIE, 00pYIIHBAACH, 3aXBaTLIBAIOT BO3AYX. KpHTepH-
anpHoe ypashende T. I'. Boitnnu-Canoxenuxoro npejicTasieHo B BHje

r e
e e
v R prgekih®
guh 2mp 6,8n\2 1
ik (1 = :r.h"'“)

rae & — xospduiunent, KOTOPHI HAXOAMTCA H3 ONHITA H NPHHHMAETCH
asTopom = (0,4,

Kax xpurepnit XannOpoua, Tak n kpurepnii T. I'. Boitnny-CsiHoxenuko-
ro B Ka4eCTBEHHOM OTHOLICHHH HAXOJAATCA B MOJHOM COOTBETCTBHH C ONBITOM,
HO Mbl CKJIOHHBI MMPEANoJaararh, YTO CXeMbl, MPHHSITHIE HMH, OTPAKAIOT TOMb-
KO oTienbhble (akTophl, NPUBOASLINE TOTOKH K camoaspauun. Habawonenns
Ha GHICTPOTOKAX H SKCNEPHMEHTAJbHOH YCTaHOBKe NMOKa3ajH, 4TO B H3yuae-
MOM SIBJICHHH 3a4acTyiO MOrYT HI'paTh pPoJib OJHOBPCMEHHO 3TH B4 QJHHT{JPEI
Ge3 npeoGaaaanus ogHoro Haa apyruM. Kpome camoaspauiu, cooTBETCTBYIO-
uiei cxemam, pacCMOTPEHHBEIM Bbllle, 0c06eHHO Yy GOpPTOE OGLICTPOTOKOB, MOK-
HO HABI02aThE caMO0aspallHio B BHAE 3acachiBAHHSA BO3/1YXa B LEHTPL) BUXpel
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£ BepTHKaAbLHON 0CBIO BpalleHus. STOT mpouecc CoBepllaercs NpH OTCYTCT-
BHH JHCNeprupoBaHHs Bolbl B BO31YX.

Ha nosepXHOCTH a3pHPOBAHHOrO MOTOKA MOMKHO Halmai0aaTh BUGPOCH B
‘B031yxX OOJBUIMX MAacc BOJHI, 4TO o0bACHIeTCHA, NO-BHAHMOMY, PE3YJALTATOM
TTOAKHOBEHHS yAaPHOro XapakTepa OT/AeabHhX 006JacTeli NoToKa, HMEomHX
- PasJaHuHbIC NPOJ0JAbHBIE NYJAbCAUHOHHBIE COCTARIAIOULHE CKOPOCTH.
| Ha ocnosanuu HaOMOJCHHI MOXHO Npeanonararb, UTo B NOTOKax mnpe-
- 00512/1a10T pasjiHuHBIe  (PAKTOPHL. Cxema, paccMaTtpHBaeMasn n padorte
T. I'. Boiitnnu-CAnOMXEHUKOro, No-BHARMOMY, O0NEe COOTBETCTBYET 3apoxie-
HHIO a3palii B MOTOKax, HMelmux Goablune rayOHHbl, T€ y NOBePXHOCTH
HEABL3S OMMAATH MOABJCHHS MeJKHX BHXpeft 6oablIOf WHTeHcHBHOCTH. (CXxe-
- Ma XaawOpona GoJiee COOTBETCTBYeT CaMOa3spalHH MOTOKOB ¢ MaJbIMH MO-
. NIepedMHLIMH CeUCHHAMH W GOJLINON MHTEHCHBHOCTBIO TYpOyaenTHocTH. OHa,
| HanpuMep, OKasajach BECbMa NJO0TBOPHOI NPH ONPE/ICICHHH yIiia KOHYCa
" pacnuinsanua crpyu B padore I'. [1. CkpebGkosa [12]. Ho Hesaeucumo or He-

- MOCpPeACTBEHHLIX (PAKTOPOB, BHI3BIBAIOUIHX CaMoaspauHio, NepBONpHUHHY
" 3ITOro SBJEHHA ABTOPHl PAaCCMOTPEHHBIX BHIILE CXeM BH/IAT B HHTEHCHBHOCTH
. TypOYJEHTHOCTH ¥ TIOBEPXHOCTH IOTOKA.
Ecan uHTEHCHBHOCTB TYPOVJAEHTHOCTH B PABHOMEPHOM MOTOKE OJHHAKO-
" Ba B moOoM ceueHHH MO JTHHE, TO B HEpaBHOMEPHBIX NOTOKAaX, KAKOBLIMH fAB-
 JIFI0TCA MOTOKH B HAuaVILHOM 4acTH OBICTPOTOKOB, TIPH HAJMHUHH Cnajga ona
" B pasHBIX 10 JTHHE CeMeHHAX pasaudiia # QyHKuHOHadbHO CBA3aHa C paccro-
~ gHHEM OT MeCTa, ¢ KOTOpOro MOTOK MepexojuT B HepaBHOMEPHLIH PeKHM
= [13]. Ha npakTHKe 3TO MECTO AOJAXKHO COOTBETCTBOBATh BXOAY B OLICTPOTOK.
_ Pacctosnue oT BX0Ola /10 MeCTa BO3HHKHOBEHHA a3pallHH 3/1€Ch aKTHB-
~ HBIT 371€MEHT, BAHSIONLHIT Ha CTENeHb NOATOTOBKH NMOTOKA K caMoaspalHH.
K Ho untencupHocThr TYpOYAEHTHOCTH 3aBHCHT €lle H OT KavecTea Io-
. BEPXHOCTH pycJa, TOYHEe, OT OTHOUEHHA TAYOHHEI OTOKA K CpelHejl BucoTe
. BeiCTYynoB nosepXxuoctH. Ha ocHopanun HaOMONEHHH aPHPOBAHHLIX MOTO-
. KOB 3aMeyelo, UTo NOTOK HAYHHAeT aspHpoBarbes y 6opTos.
- [Ipi 3TOM, €CAH MOTOK JABHIKETCH C MOJOMKHTENbHLIM YCKOPEHHEM, a3PH-
. poBanHas NoJoca pacliipsercda B CTOPOHY OCH MOTOKa A0 COGJHHEHHS C
" [OJ0COR, paciMpsiomeics or NPOTHBONOJMOXHOM croporul. [Ipuuem, dem
. MEHEE IHPHHA MNOTOKA NPH BCeX PABHLIX YCJOBHAX, TEM HA MEHbIIEM paccro-
" gHHH OT Bepxa B OHICTPOTOK NPOHCXOJHT 3TO CMBIKAHHE N0J0C. ITO NOJ0XHe-
. HHE MOJKeT XapakTepH30BAThCS OTHOIICHHEM LIHDPHHBI NOTOKA K €ro rayOHHe
B TOM CEueHNH, I/le BO3HHKAeT aspauus. 3aMeTHM, KCTATH, YTO JLIS O4YEeHb
B0AbIIHX OTHOWEHHIT INHPHHELL K TayOHHe (HanpuMmep, npH nepeanse HeGOb-
 IHX PAcXo/IOB Yepes BOLOCTHBHHIC MAOTHHLI) BJAHSHHE 3TOFO OTHOIIEHHS B
[pouecce NOAroTOBKH MOTOKA K CaM0aspauuii He3HauHTeIbHO.
~ B npouecce uuTeHCH(pMKAUMH TYPOYAEHTHOCTH YUacTByer H yckope-
~ HHe, KoTopoe (YHKIHOHAALHO CBA3AHO C YKJAOHOM. ITO MOJOKEHHE MOK-
. HO BHIPA3UTh “epe3 YKJAOH H CKOPOCTh B CEYEHHH, e BO3HHKAET a3palug.
- PesioMupyf BHILIEH3IJ0KEHHOE, MOXHO NPHHATB, YTO MOMEHT 3apoxK-
JEeHHR 43palni B TOM HJAH HHOM NOTOKE 3AaBHCHT OT AJHHBI NIYVTH, B npe-
JeJax KOTOPOro MOTOK JBHXKETCA C YCKOPEHHEM, YKJAOHA, CKOPOCTH, WIH-
f _;gHHH, cpefHeil BLICOTH BHICTYIOB INEPOXOBATOCTH M TAYOHHH, TO ecTh OT
Rt ﬁ"r b1 v, IT1| j‘“E*
e g — YCKOPEeHHE CHJL THKECTH.
Beanunnsl, onpeneasiolie COCTOAHHE TNOTOKa, MNPH  KOTOPOM
i ﬂpiﬂtx?,nHT camMoaspauua, oObeAHHAKTCA B Oe3pasMepHHIE MapaMeTpbl
L v,
it Sﬁ. " R ¢
; IAs yCTAHOBJAEHMA 3ABHCHMOCTH, CBASLIBAIOMIEH pACCTOsIHHE OT BXO-
. Ja ObLICTPOTOKA [0 MecTa BO3HHKHOBEHHS aspauuH, NpoBejeHa cepus
. 3KCNEPHUMEHTOB.
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JKcnepHMEHTAALHAN YCTAHOBKA MNpejacTaBaser coboli J0TOK npamMo-
YrOJBHOTO CEUeHHS, COCTOALHH M3 OTAENbHBIX CEKUHH PasHOH JIJIHHBL
(6, 4 u 3 a). [Npucrpofika HAH yIaN€HHE OJHOA H3 CEKUHH AaeT BO3MOXK-
HOCTh H3MEHATH YKJAOH JoTka. Oaun H3 O6OpPTOB J0TKA NPHCHOCOOJeH K
MnepecTaHoBKEe OTHOCHTE/JABHO HpD.ﬂ.DﬂLHﬂﬁ OCH C LEAbK H3IMEHCHHH IUHPH-
HW, JIHO W Oopra NOKPHBAJAHCE pPABHO3EPHHCTOH WIEPOXOBATOCTbIO NMO-
CpeACTBOM HAKJCHBAHHA [I€CKA UTD'ﬁpEHHﬂﬂ (!,'I]]EHU,HH Hd MNOBEPXHOCTS,
MOKPHTYIO OHTYMHOA macTHkofi. CpeansAs BHCOTA BHCTYNOB INEPOXOBA-
TOCTH OKa3ajachk paBHOH 3 s, Bona moctynazsa B JOTOK HEMOCpPECTBEH-
HO W3 HamopHoro OaccefiHa HACOCHOH YCTAaHOBKH, H DacXoX H3amepsaa-
csl TpaneleHJaJbHLM BOAOCAHBOM, YCTAHOBJAEHHHM B KOHUE cOpPOCHOro
TpaKTa.

Takum oGpasoM, 3KCNEPHMEHTAJbHAS YCTAHOBKA COOTBETCTBOBAJA
cxeme ObICTPOTOKA, B KOTOPOH HCK/IO4aAHCh (DPAKTOPH, BAHAKIIHE HA H3Y-
yaeMoe fpJaeHude (q::::pua BX0Jid, LUHTOBLIE 3AaTBOPH, BHpaAXK, NMEPEJAOM VK-

JOHA H T. 1.).
Bech koMMJAeKe SKCOEPHMEHTOR coctodad u3 9 cepuit. Kamaomy us

tpex ykaonos (i = 0,16, 0,36, 0,55) cooTseTcTBOBaAM TPH IWHPHHE (b=
0,5, 0,37 u 0,2 ),

OnuT coctosa U3 nycka 6 -8 pacxonoB ot 20 no 180 z2fcex. Tlpu
ITOM OTMEUAJAOCH MECTO BO3IHHKHOBEHHHA as3DallHH. B orMeueHHOM CEe4YeHHH
saMepaJach cpeauss rayGHHa H N0 BOAOCAHBY — PAcXoj N0 J@HHOMY
ONBITY.

¢t b

[To WamepeHHbIM 3HauyeHusM S, h u Q Boruncasauch S, i

CTPOHAHCH COOTBETCTBYIOUHE rpadukn sasucumocTeit (puc. 1). OOpaboTka
ONBITHRX JAHHBIX NPHBEJAA K 3aBHCHMOCTH BH14

rae Fr= I’t’-‘? ;
t =17,8—06,9,
a—= 0,47 —0,41i,
% =1.8 4 3,75i.

Aspauna BOSHHKAET B TOM ceuenHd moroka, rae A= 1.
lMpuBejeM mpuMep NMPHMEHEHHS 3TOM0 KPHTEPHAJNBHOrO YPaBHEHHHA

NpH rHApPABJAHYECKHX pacuerax.
PaccmaTtpusaerca OBICTPOTOK MPAMOYTOJALHOro CEYEHHA. YKAOH €ro

i = 0,4, mupnua no any b= 2 a, kosdduuuent mepoxosarocTi == (1,016,
eMy cooreercTeyer A = 0,003 x.

TpeGyercsi HaliTH TO ceuenHe Mo AJMHE JOTKA, rie BO3HHKAET aspa-
uHs npH pacxosax Q=20 u Q =10 »*/cex (pnc. 2).

Buinoausenm caeayomue JieicTeH,

1. CrpouM kpHBYIO cBOGOAHON NMOBEPXHOCTH AAA OOOHX PAaCXONOB.

2. I'pu i=0,4 naxogum

E=494 a=0.3], x=33.

Jlas Q = 20 u®/cex BuGHpAEM HECKOABLKO ceuennii no annHe GuicT™ -
TOKa. B HHX onpejeasem rayGuHy £ M yaaleHHOCTE KAXKAOr0 PaccMma.,.
'[.'.'III['IEIEM{H'D CeyeHHA OT HaA4YaJ8 GE;IET[}IUTUHEI S; COOTBETCTBCHHU HM HIJI'IHc_

P L
THEM-Fr, S—= 0 —.
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3aTeMm JIAf Kax/JA0ro CeyeHHs HaXo/jAuM A H HAHOCHM MOAVYEHHLE el
3HauyeHud Ha rpaduk A= f(S).

To xe camoe npoaenuiBaem_gna Q = 10 xu*/cex.

AGCUHCCH TOYEK NMepecevyeHus NMOJYYEHHBX KPHUBHIX ¢ npsaMoil A =1
OyayTt npexcrtaBasTh coGOH TO paccTofiHHE OT Hauajaa OuICTPOTOKA j0O ce-
YEHHH, I'1e BO3HHKAEeT aspatlus.
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Puc. 2. Tlpusep wcnoansopanusa kpurepus A npu ruapasauueckux pacverax (n=0,016.,

7" OTHOCHTENBLHO IHAPABJAHYECKOTO PaaHyca B STHX CEYEHHAX MOJaY4EeHH
yHceaa Ppyna:

Fr=36 (ana Q= 20 x*/cex),
Fr=31,5 (mna Q=10 x’[cex).

B paGore H. B. Mcawenko [9] npuBoasrcs Marepnaas no wabaione-
HHSIM A3PHPOBAHHLIX NOTOKOB HA COOPYMEHHAX C CAMBIMH Pa3jHYHLIMH

rHApaBAHYECKHMHE 3JIEMEHTaMH,

Ha ocnose ux oGpaborkn H. B. HMcaueHko pekoMeHAYyeT HOBHHA Me-
TOJL onpejenenuds rayGud sTHX notokop. Ecau teneps oOpaTHThCA K Tpa-
(puky a=f(Fr), cocraprensomy H. B. Mcauenko, T0 MOKHO B3aMETHTb,
yTo uyHcaa Ppyaa, COOTBETCTBYIOUIHE CEUEHHAM, Il BO3HHKAET a3palud,
B 33BHCHMOCTH OT TrHAPaBAHYECKHX 3/JEMEHTOB NOTOKOB BbIPAXKAIOTCS Be-
Anupnami 25 <70, B AManasoHe KOTOPLIX Haxoadrcas M uncaa dpyaa,
BLIYHC/AEHHLIE B NpHMEpe, NPHBEJEHHOM B Hameld padore.

JIHTEPATYPA

I, Bmaro M. C. VmenblieHHe pasMBBOB H YBenIHueHMe raGapHTOR CTPYH H rayOHR
GLICTPOTEKYILHX NOTOKOB, «[HAPOTEXHHYECKOE CTPOHTEALCTHO®, 1947, Ne 7.

18




2 MMaernera E. B. Hcenenoranne pactekanusi HecsoGOAHBIX # a3PHPOBAHHEIX CTPYH,
Hapectus AH KaaCCP, cepus suepretuueckas, suin. 1 (19), Aama-Ara, 1961,
3 Kapreeanwsuau H A, DE VTOMHEHHH KPHTCpPHA gcmﬁlumn-cm YCTaHOBHBILETO-
CH TeueHHs Ha Onierporokax, Mssecrus AH CCCP, Orn. texn. nayg, M.-J1,
1958, Ne 8.

- 4 Bofinmu-Cawomenuknii T.T. O6C ypasuenuax ruapofHHaMHKH a3pHPOBAHHHX
MOTOKOB H VCTOAUMBOCTH TYPOVAEHTHOCTH Tevenwus npu Goanimx wucitax Ppy-

. na, Hapectun THHCI2H, 1. 14, M.-J1,, Tocsnepronsaar, 1962,
S Heproycon M. IL TH,ILPEIH..‘IHHH Crieunanbum Kype, M.-J1,, Fm:sm r!lrﬂnana‘r, 1957,
6. Kunceaen Il. T. Cnpapownuk no FHAPABAHYECKHM paCUeTaM, OCSHEProOH3MAT,

1961.
. Hdesnos B. Il. O asumenun aspHpoBaHHOro Ge3HanopHOro nortoka. Bonpocw sono-
..a XO3AACTECHHOrO CTpONTeaLCTBa, Hayunple Tpyas XapuKOBCKOro HHCTHTYTA HH-

JHEHEPOB JHeIe3HONOPOMHOrO Tpanenopta, sui. 60, Xapekor, 1962.
ﬁ Tpownuxui B Il. Habnoaesns apienus aspaiuyn NOTOKA HA BOJOCIHBHON NJAOTHHE,
Hayuno-texnnuecknii nndopMaiHoRiui Gloaaerens, Ne 2, I'maporexHHka, .TI..

1959,
"3 Hcauenro H. b. K sonpocy of aspamun oOTKpHTHX notokos, HMipectus BHHHI,
T. 68, J1., 1961.

¢ 10, Enuuuuuu A Il v Hirpapu A, H. PaspHoMmepHoe ABHMEHHE a3PHPOBaHHLIX BOL-
Huix norokos, Hasectua BHHUHMI, 1, 31, 1946.

1L Boitnnu-Canomenuknit T. T. O kpurepuaivioMm YCAOBHH BOIHHKHOBEHHA
aspaunil NJAaBHO H3Mensnowmxcs Gypuwmx notokos, Tpyaw llepsoit 3akasras-
cKOll KoR(epenItnl MOJONKX HAYMHEIX coTpyannkos, Muerutyr sueprernxm M

, riapasanki AH ApuCCP, Epesan, 1960.

} ]2 Crxpetfkos [. Il. TypOynrenTHne nyJabcauus B MHAKOH CTpYe W ee pacnuliHBaHHe,

o }I{}f%t-lan NPHKAAAHON MeXaHWKH H Texuwveckod duanxn, M., AH CCCP, 1963,

- 13 Muuckui E. M. Typ6yaenthocts pycioeoro notoka, I'uapomereonsaar, 1952,
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H. B. KOKASl, B. H. KHPOBCKA#4

KOHYCHBIE ZATBOPbl € KOHYCAMH MA/JIbIX
HEHTPAJIbHBIX ¥TJIOB

Kouycuste 3aTBOpul Bnepeuie B Cpeaneil A3uH OblAM YCTAHOBJEHB Ha
pojoBuinycke Kaccancaiickoro Bojoxpannauimna B 1950 r. no npoekty
3. 9. llenjaosa. Jlmamerp kaxnoro H3 asyx sarsopoB [l = 1200 s,

I

aMametp nojigixHOro puaudapa Jl o= 1260 i, K= Ao 1,050, aau-

Ha koHcoasHOl uwactH A = 0,52511, yron konyca « = 90" (puc. 1), paccros-
HHEe Memkay ocaMmu 3aTBopoB /, = 6000 am uan 5], nanop A =450 .

[TpocToTa KOHCTPYKUHHM H YOPaBACHHA, HAJEKHOCTH B SKCHAYATAIHH,
oTCYTCTBHE (PHALTPALHH M OMACHOH BHOPALUH H JAPYTHE NOJOKHTENbHLIE
KauecTsa [MOCAYKHAH OCHOBAHHEM M VCTAHOBKH JABYX NMOAOOHLIX 3aTBO-
pop Ha Bojosninycke Oprorokoiickoro soaoxpanuauma KuprCCP. Ilpu
nanope A = 49,0 & u TOM e paccTOAHHH Mexy 3atBopamu {, = 6000 4m
nuamerp 3arsopoe Ouia yseauused g0 2200 MM, yTO COCTABAAAO TOJABKO
l,=272]1.

BaaronpuarHas paboTa Kax/JA0ro 3atBopa B OTAEJBHOCTH HapyumaJjach
npu MapajaeabHOM BKJAIOYEHHH 3aTBOPOB, TAK KAK BO3HHKAAa OTpaiKeH-
Has CTPy#d, HanpasjAeHHas BBEPX M HAa3aj], pPACXOAOM B HECKOJALKO COT
JHTPOB B CEKYHIY.

[Tonagaa Ha Kpuiny W B QacaiHylo CTEHY NOMEIEHHA 3aTBOPOB, 3TA
CTPy# CYHIECTBEHHO 3aTPy/AHsAa 3IKCIAYaTauWio, 8 B 3HMHHX YCJAOBHAX
H3-3a OJIEJEHEHUS NMOMEUIEHHs JeNaJa ee [oNpocTy HeBO3MOMKHOM.

[ToMHMO 3TOro, IKCHAYATAIHA KOHYCHHX 3arBopoB Ha OproToKO#-
CKOM BOAOXPAHWJIHILE BHSIBHJAA H JPYrHe OTPHLATENbHLIE ABJEHHS.'

Auaaus ycaoBuit 06pa3soBasuA OTPAXKEHHOA CTPYH, HATYpHble HA0JI0-
jnends Ha OPTOTOKOMCKOM BOJOXPaHHHILE H He(OAbIAA CepHa ONLTOR
B Aa00PATOPHEIX YCJAOBHAX IMO3BOJAAKT CYHTATH, UTO 00pasoBaHue OTpa-
J#EHHOH CTPYH H ee pacxo/l § 3aBHCAT OT NapaMerpoB IOTOKa B TOYKAX
coyjapeHus: naotHocTy (crenenu aspauuH) b, CKOPoOCTH @, TOAULHHBL £
H yraa BeTpeud 7, To ecth ¢ = f(b, @, ¢, 7).

Bepoarno, npeloTBpaTHTs, 00pa3oBaHHe OTPAMXKEHHOH CTPYH MOXKHO
NyTEM H3MEHEeHHsl OJHOro MJAH HEeCKOJbKHX H3 MepevHC/JeHHLIX MmapaMeTpos,

B xoukpernnx ycjaoBHfX HauGoJjee MPOCTO OKA3aJA0Ch H3MEHHTH YTroJ
BCTPEUH MOTOKOB 7.

[To npejpaoxenuio B. M. Kpurckoro (#ucTutytT CpeaasrsHnpoBoAXJO-
Mok), ¢ 9TOA LeAbio caeiyerT oO0bYHO HCNOAb3YEMHH KOHYC C YrJOM
a=90" 3aMeHHTh KOHYCOM C MEHLIIHM YIJOM.

! MMoapoGuo ob stoMm cm, ,[Wiapotexunueckoe ctponteabctso®, 1964, Ne 3.
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a Hu orTeuecrpenHas, HH 3apy0Oes:Hads NPAKTUKA /IO HACTOSUIErQ BpeMme-

HH HE IIPHMEHAJA TAKHX 3aTBOPOB.
HMecaeposanus KOHYCHEIX 3aTBOPOB C KOHYCAMH MaJibiX YIJa0B NpoBe-

- JIEHEI MO 341aHHKD HHCTHTYTA CpEiLEBI‘HHpDEDLLI{[}B, NpeAyCMOTPECEIIETD

~ YCTAHOBKY MX Ha BojoBhnycke [Taukamapckoro BOJOXPaHWIMILA HA peke

~ Tysapaapes (Y3CCP). Jluamerp kamjoro u3 asyx sarsopo [l = 1600 ax,
~ pacxon Q = 32 w®/cex, nanop H = 55,0 M.

L]
-

- Puc. 1. CxeMa KONYCHOTO 3aTBOPA. d—BBIXOAHAR KPOMKA HCHOABHWHOIO Mar-
pyGKa BAKYYMHOTO OHEpTaHHd, 0 — OE3BaKyYMHOID.

J—HenoauHnEE NaTpyook, 2—noABANOR UNIRHAR, J—REOJLUCBOC VILIOTHCHHE, dSKOHYC,
i —FAMEHYTOH NOADCTL, hi- ||1'i'|[::|.

, Lleas — peuteHHe Yy3koif, HO KOHKPETHOI 3ajauH. OIPeAeanTh yroa
. KoHyca, npH KOTOPOM mapaiieibHas paboTa 34TBOPOB HA PACCTOAHHH
n [, = 2,75]1 He BLI3LIBAET OTPAMEHHON CTPYH. *
| Panee npoOBeJEHHLIMH ONLITAMH VCTAHOBJCHO, 4TO YrOJa pacTeKaHHA
| noToKa He JjomkeH npeewmate 28 < 40°, (yroa pacrekamna 28~ -
~yray serpevH notokos). Tlo 3ajpaniio, kosQ@uLHeHT pacxoja 3arsopa
- gosxen Jexark B npejgene p==0,810, a AAHHA KOHCOJBLHOM WacTH
A= 0,525]1.

By AKCHePHMEHTH NPOBOAHANCE HA MOAEALHOH yCTaHOBKe B Mmacuitabe

- 1:13,6. McnniThiBaauch 3aTBOPEL € YIJaMIt  KOHYCOB a =50, 60, 70, 80
- 90° npu K = -l—'l' =Sk
[TpuBOLHM OCHOBHHIE DE3YJALTATHE HCCJAELOBAHHIL.

1. I'lps BEIXOjie H3 HENOABHMKHOro nartpybka NMoTOK pacuinpaercs, Ka-
| caercd MOJIBHKHOTO LHAHHIAPA B NJAOCKOCTH 1—1 M o0pasyer 3aMKHYTYIO
- noaocts O (pHe. 1).

b 2. IlpulyBeaHueHHH CTENEHH OTKPBITHA 3ATBOPA

:
d% = - 100%

61044 §1



HIH -
a% = T-IDEI%.

[MaockocTs KPOMOK MOABHIKHOIO IHAHHAPA COBNANAET C MJAOCKOCTBLIO
1—1 (KpHTHUYECKOE OTKPLITHE),

b
d, % = —5-.100%

HJIH

S I::"“"l‘ ] 0
ﬂ-HP% g 0092 .

Jd. JlaBaeHHe B NOJOCTH O 3aBHCHT OT JaBJeHHA B NOTOKEe, o0TeKalo-
eM €€, KOTOPOoe YMEHLINAeTCd ¢ YBeJHMEHHEM CTeNeHH OTKPHITHA H I1pH
OTKPHITHAX, OJAH3KHX K KPHTHYECKHM, npubauwxaercd Kk armocdepHomy.
2710 NPUBOJMT K 00pa3oBaHHI0 B 3aMKHYTOH NMOJOCTH Bakyyma 3a cyer
oTcoca H3 Hee BoJAb. Beanuwua Bakyyma B 3atBope ¢ 2=090"u K=1,1
OInpele/aseTcHd BLipaKeHHEeM

ﬁ'uar.: = 01153 HU‘

(Hy — noJaHbi rHApPOAHHAMHYECKHT HANOP Nepej 3aTBOPOM).

4. JlanpHeiiuee yBeJauueHHe CTeNeHH OTKDLITHS 3aTBOpa NPHBOJAHT K
OTPLIBY NOTOKA OT CTEHOK MNOABHKHOIO UIMJAHHAPA H CKAYKOOOpasHOMY
H3MEHEHHIO BCEX NapaMeTpoB NOTOKA,

o. Ilpu BEIXOjJ€ H3 3aTBOPa NOTOK PACTEKAETCA B BH/E 10JOr0 KOHY-
Cd, LEHTPaJbHBIH YroJ KOTOPOro NPH MaJbLlX OTKPHITHAX NPHOJAHKAETCH
K EHTPaJbHOMY YrJay VYIHIOPHOTO KOHycCa, a NpH  OOAbIIHX OTKPBITHAX
yMeHbilaercs npuMmepHo Ha 1/4.

6. TToMHMO OCHOBHOI'O IOTOKAa, B Pe3yAbTaTe peakuuu nasyx, obpa-
JO0BAHHLIX YETHIPLMA pedpaMH M KOHYCOM, HAd MOTOKE BO3HMKAIOT YeThipe
BOJAHLIX I'PeOH#A, pacTexKainxed noj 6oaee KPYThMH YrAaMH.

7. I'loTok aspupyercs HACTONBKO MHTEHCHBHO, UTO YKE 32 KPOMKaAMH
34TBOPa OH TepPHET CIVIONIHOCTh, 4 JAajdblle [peBpaillaeTcs B BO3AYUIHO-
BOAAHOH MOTOK.

8. B noroke MOXKHO BLUJIEJAHTH JIBA XapAKTePHBIX KOJBLLUEBHX Cceue-
HHA — m —n u p— g (puc. 1).

Ceuenue m —n, OYAYYH NMOCTOAHHEIM A/ KOHKPETHOH KOHCTPYKILHH,
MEHAeTCH € uaMmeHenvem A W yraa a.

CE‘-IEHIIE F—q MEHHAETCH C H3MEHCHHEM YIJa &« H CTEIEHH GTH[}HTHH
sateopa ot (0 0 HEKOTOPOro MakCHMaJLHOrO 3HAYEHHA NPH KPHTHYECKOH
CTElNeHH OTKPLITHA, NPH 3TOM 3a CYET PACHIHPEHHHd H BAKYyMa B 3aMKHY-

-~ ]2
TOW MNOJOCTH @0 > J 1
Taxkum oGpasoMm, nNpH MaiblX OTKPLITHAX 3aTBOPA pacxojl onpejenser-
CsT CeMEHHEM P — ¢, 4 NPH OTKPLITHAX, NPHOMHKAIONIMXCA K KPHTHYECKHM,
H OOJBINHX PAcXoji ONpejeideTcs cedeHHem m — .
9. IMTomumo 3TOr0, Ha NPONYCKHYIO CMNOCOGHOCTh OKA3LIBAET BAHAHHE
VroJd KOHYCA, BLI3LIBAIOWIMH MMOBOPOT MOTOKA HAa BLIXOAE H3 34TBOpPaA HA
OOJBUIMA HAH MEHbIIHH YIoJa.

10. M3 ckasanHoro caejpyer:
a) 148 OLEHKH BAMSHHMA YIJa KOHYCA HA IMPONYCKHYIO CHOCODHOCTD

HEOOXOJHMO CONOCTABJAATL 3ATBOPL, HMEIHEe OJHHAKOBYIO MNAOLIAAL Ce-
qeHHA m — 1,

6) a4 yBeJAHUEHHS TPONYCKHOH CHNOCOOHOCTH CACAYET YBEJAHYHBATD
CCYEHHE M — N W YMEHBIIATL YroJ KOHYycCa.

11. O6mu#t xapaktep uaMeHeHus KxosuuuenTa pacxona Kak
p= f(d, A) nanocTpupyercsi puc. 2.
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12. Beaumuuwna kos(ppHUHEHTOB pacxoja 0PH MaJbiX OTKPBITHAX
 H a=const He 3aBHCHT OT a6COMIOTHOrO 3HaueHHst A, UTO OOBACHAETCS pa-
 BEHCTBOM CEYEHHH p — § NPH OJHHAKOBHIX cTenensx OTKPLITHA d%.
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Puc. 2. MNpadux uamenenun xosppuUHEHTOB PACKOAd KOHYCHBIX
sareopop. °©

l—pp=fld, ®s} 1A% a=50"; [-A=05 D, 2-0,75. 3-1.0, 4—=1,01;
H—p=f(d, %) 128 a=70°; ]=Aw0,5D, 2—0679, 3—0,75, 4—1,0.

13. [py OTKPHITHAX, NPHOIHKAIOMHXCA K d.,% (pasHBIX s pasauy-

Hux A ula), Habmonaercsi HEKOTOpoe ;,rae.rmqerme koapduunesTor pac-
,;x:nna HOCALIMX BIOJHE 3aKOHOMEDHBLIH Xapakrtep, uTo onpeneaserca ob6-
~ JIErMeHHBIMH YCJAOBHfIMH BBLITEKAHHA BCJAEACTBHE MajJ€HHA JABJAEHHA BNJAOTh
o o0pa3oBaHHsl BaKyyma B 3aMKHYTOH MOJOCTH.

../um-:::{
Lo = - s
- &o J. = . —B PO L ;
= | | [
. = as . L =
. b o5 _d‘gq
.‘ ] 25 |
e’ , 3
- a5 o8 o7 &6 a9 f L _%

Prc. 3. Ipaduk H3MEHCHHS MAKCHMANbUBX KO3(pdHUHCHTOB
pacxona KOHYCHWX 3aTpopos po.. == f| a% :’-T) nnga a= 50,

G0, 70 u 80°.

. 14. MakciumadbHble 3HAUEHHA KOIPQHIUHEHTOB pacxoja npd a=const
. pactyt c yeeauuenuem A (puc. 2).

e 15. ITpn A=const o yMeHbualoTed ¢ yMeHblIeHHEM 2z (puc.3). Ito
. OOBACHALTCH TEM, HTO YMEHBLIAETCA CEHYeHHE /M — /1.

.."- 16. MakCHMAALHEIE 3HAUCHHS koaGhhHIHEHTOB PACX0Aa NMPH PABEHCTBE
. ceueHuli m —n pactyr c ymenwiuenuwesm @ (puc. 4), oamaxo npu A =
- =0,525 J1 nn o1HH 13 3aTBOPOB HE HMEET KO3((pHIHeHTa PACXO/AA, PABHOTO
'P 0,810.
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17. ¥raw pacTekaHusa MOTOKA YMEHBIIAIOTCA C YMEHb ILIEHHEM yria @
u yBeauuennem d% (radauna),

M3 tabauusl BHAHO, 4TO HH OAMH M3 3aTBOPOB He oOecneunsaer Oe-
30MacHOro yraa Berpeun 28~ 1 < 40°,

18. ['abapuThL NMOTOKOB, BLITEKAIOIHX H3 KOHYCHBIX 3aTBOpPOB C @ = 50,
70 u 90°, npejacraBJIeHH HA PHC. O.

19. BosamomxHocTk o0pazopaHMsl OTpa)eHHOH CTPYH TpOBepaiach Ha
saTBopax ¢ a= 50, 60, 70° pas ycaosuit [lauxkamapckoro BOJIOXPaHWJIH-
mwa. Jlasg conocrtaBieHHA PexkH-

l Ma MNOTOKOB H Ooaee oDOCHO-

¥

Himar ,_L’j_z———i—T BAHHEIX BHIBOJOB 44CTh ONBEITOB
O ——— ' ' NPOBOAHAACH Ha 3aTBOpe C & =
0.8 o D In"j =90" aaa ycaosuit Kaccancaii-
o [ < ﬂ CKOro BOJOXpaHuJIHIIA (nocae-
- W WEE = Hee, Kak uasecrHo, npu I, = 5]

6,6 = HEe JIAaeT OTPaXKeHHON CTpyH).
a5 |ﬁﬂ | 20. OrpamenHan cTpyda Ha
) P AR MOJIESX NPeACTABISeTCs B BHJIE
ol e HOCYE Gpwiar.  Comocrapassi  paboty

[}
— il =
Puc. 4. l'padug HaMeHeHHa MAKCHMANBHKX KO- 3ETBH?DE c2=250Hu 70" Ha
HIl AEHTOB PACXOAA KOHYCHBIX 3aTBQPOB p.. = Pa3/AHUHLIX DACCTOAHHAX MEHALY

feia. ocimu [, c paGorofi 3areopa
= il a% T) ana « = 80, 60, 70 u BO®. a = 90° npH I.=>5]l, MmO#HO
I—npu A=1,0 0, 2—0,75, J—0,5, §—1pi popeiicTpe i1aomi- ”PHﬂTH K _BH Bﬂ,ﬂ.}', I N

ACH KOABICBMX CEMEHHR wgm = o, KOTAa Agge =1,011, MaJALHOE DACCTOAHHE MEAJY 3a-
Agge = 0816, Aggs =0,673, Agye =0.58L, TBODAMH He JOJKHO ObITh ME@Hb-
we £, = (3,5 —4,0) ]l ras 3aTBo-
poB ¢ a=70° u l,=(2,6 —3,0)[1 anra sarBopoB ¢ a = 50°.
Takum E}'ﬁpﬂﬁﬂm, KOHKPDETHAs 3adiavya, MMOCTABJEHHAA HHCTHTYTOM
CpesasrunpoBo/ixo3, OKa3a/]ach HEBBINOJHHMON BBHLY HECOBMECTHMOCTH
rpeGoBaunnit (p = 0,810, 28 <L40°% A =0,625]1 n I, = 2,75]1).

bl T o oy
¥raw pacTexanHs noroxKa 23, BIXOIAWIEr0 H3 KOHVCHBIX 3aTBOPOB (28—=17)

Crenent OTKpWTHS 3aTnopa, o %
a® A '
s | 10 | 158 ]| o %5 [ 30 | o | mo | >dep | -
50 | sop| 41°007| 43°20°| 43°20°] 42°00°| 4200 42°00g1 40°80°| — | 40°007 | —
70 | V0202 60°00| 63°40°| 61°00°| 59°20°| 57°20°| 55°20°| —  [53°407| 55°40° |  —
Crenent OTEpHTHS sateopa, d %
A 7.3 15,0 || 22.5 || 300 | s75 | 450 | 525 | 538 56,2 || =iyn
a0 0.751 457007 43°40° | 41%00"| 39°507| 39°20"| 38°40"| 37°30" 29°107 384507
70 | V219 63°407| 61°00°| 59°00°| 55°00°| 54°20°| 54°00,| 51°20'| 47°30°|  — | 51°20
i

JIONOAHHTEAbLHLIH AHAAH3 YCJIOBHH BHITEKAHHA MNOTOKA [OKAa3aJ, 4TO
VBE/JAHYEeHHA NPONYCKHON CHOCOOHOCTH MOMHO AOCTHUbL INPHAAHHEM KPHBO-
JHHEHHOro ouepTanis BBIXOIAHLIM KPOMKaM HENojiBH:KHOTO narpybxa, uto
VBEJAHUHBAET CeueHine m — .

Kosdbdunnent pacxona 3arsopa ¢ 2= 70° u pajHadbHO# KPOMKOH
paguyca R = 2] Bospacraer ao tpebyemoro 3sHauenus p = 0,8 (puc. 6)
npu A = d4]l.

MuctutytoM CpejasrunpoBoixo3 3alpOeKTHPOBAH 34TBOP C YIJOM
a=70° upn [,=3,51, A=0,541, p=08.
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BN an.IIHHHE PajHAJABHOrO OYEpPTAHHA BLIXOJAHEIM KPOMKAM O0Ka3aJA0Ch
- NOJE3HBIM elle H IOTOMY, HMTO OmlJIA JAHKBHIHPOBAHA BAaKVYMHadA NOJOCTH

i Apopuns nomoxa

,ﬂf,;ih At

Beicoma cm
Lry

3

in

|
_ s
- 1
3 |

Pt ' \ \
R H7 bl
| ; * )

&0

20 T
Aanswocme 808 Cmpyd, M

. Puc. 5. Popun cTpyl A48 KOHYCHMX 3aTBOPOB PASHLIX KOHCTPYKUME
¥, B MPUMEHEHHH K napamerpam sojaobumnycka llaukamapckoro soaoxpa-
3 npanma (a=50%, Hy=26,58 &, Q=282 Ad|cex).
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k! Puc, 6. Tpadux namenenna xkosdduunenton pacxo-
g na KoHycHoro 3sateopa (p=f (a) aam o= 70° u
v, Ge3pakyYMHOTO OYEPTAHHA KPOMOK HCIOARHKHOIO
j natpyGka.

E5.!1 CJAe0BATEbHO, H BO3MOMHOCTbD BO3HHKHOBEHHH KABHTAUHOHHBIX NPO
- jeccos B 3aTpope. ITO ABJAEHHE B KOHYCHHIX 34TBOPaX MOIJO CTATh
- NPEnsiTCTBHEM JUIA HX NPHMEHEHHS NPH BHICOKHX Hamopax.




BbIBO/J1bI

[TpuMeHeHHe KOHYCHHIX 3aTBOPOB C KOHYCAMH MaJblX UIEHTPAJbLHBX
VIJA0B 1eJecoo0pasHo 1Mo CAeAYONIHM MPHYHHAM.

[TpH MEHBIUHX PACCTOAHHAX MENAY OCAMH 3aTBOPOB JHKBHAHPYIOTCH
yCAOBHA 00pasoBaHUs OTPAXKEHHOH CTPYH.

lllupuna HuxkHero O6beda H oOJaCTH OCEAaHHA OpHI3r YMEHbIUIAETCS
B 1,2—1,8 pasa, uto 0COGEHHO [EHHO MPH NMPOEKTHPOBAHHH KOHYCHHX
3aTBOPOB B YCJOBHAAX Y3KHX CTBOPOB HA TOPHLIX Y4YacTKax pek.

VMeHBIAETCH YyroJl BCTPeun HHAKHHUX CTPYil ¢ JHOM HiKHero 6beda u HX
MJOTHOCTL (M3-32 aspaundu), cnocoGCTBYIONIHE YMEHBIIEHHIO HX pasMuIBalo-
e crnocoOHOCTH.

Bunonunenne paaHanabHOi KpOMKH HECKOJBKO OCJIOMKHSIET H3rOTOBJIEHHE
KOHYCHBIX 3aTBOPOB H pasMeleHHe yNJAOTHEHHA MeAY NOJABHMHLIM LHAHHA-
POM H HENOJIBHAHEIM NMaTpyOKOM, HO YHHUTOMAET YCJIOBHA BOSHHKHOBEHHA
BAKYYMHBEIX fIBJIEHH{l B 3aTBOPE, YTO ABJACTCHA OUCHL BAXHLIM H IIO3BOJIAET
PEKOMEH0BaTh KOHYCHEIE 3aTBOPH K NMPHMEHEHHIO B YC/IOBHAX, KOrja npH
GOJBUTHX OTKPLITHAX HANOPHl Nepej HHMH npepuiaiT 50—>55 M.




H. A. ILBETKOBA

G UJbTPbLI U3 MOPHUCTOIO0 BETOHA NJist OCHOBAHHH
M3 MEJKHUX 3AHJIEHHBIX NECKOB U CYNECEH

Ha tepputopun Cpenneir Asun, ocoGenno B I'osojiHoit cTenu | Typx-
serckoit CCP, pacnpocTpaHeHsl MENKO- H TOHKO3EPHHCTHIE NbLICBATLIE NECKH
H CYNeCcH, Ha KOTOPLIX BO3BOAHTCS OOJNBIUIOE KOJHYECTBO HPPHTAHOHHEIX CO-
OpYHEHHI.

Jlna pasrpysku HX OT (PHALTPAILHOHHOrO AABJEHHA H OTBO/A (huabTpa-
HHOHHBIX BOjL Haubonee 3(hdeKTHRHOE CPENCTBO — YCTPOHCTBO JpeHaKeil B
OCHOBAHHH COOpYIKEHHIl, 4TO obJeryaer WX BEC H OPraHH3yCeT BLIXOA (PHAb-
TPaUHOHHON BO/bl B HHMKHHIL Obed, obGecneynBasg STHM NMPOUYHOCTL OCHOBAHHH.
Jlpenaxy B e GHUALTPOB H3 CHIMYYHX MATEPHAJOB TPYAOEMKH ¥ JOPOTH
B paboTe, Tak Kak TPeOYIOT TLIATEJBHOrO BEITOJHECHHS PYUHOR YKJIa1KH H
noeToanHoro HabJIoAeHHA TEXNepcoHana.

B npejumecTByiouee AECATHICTHE HAYAJNHCh MOHCKH NO 3aMeHe (hHabT-
OB H3 CHIIYYHX MATEPHAJOB MOHOJHTHEIMH C LEABIO MPHMEHCHHS MEXaHH3a-
IHH H YIIPOLIEHHST HX H3TrOTOBJEHHSA H YKIAIKH.

[To stomy Bonpocy, ocoGeHHO MO YCTPOHCTBY BEPTHRANBHLIX BOLOMOHH-
JKAIOUIAX H BOJLOCHAOMKAIOUHX CKBAMNHH, NNOABHIHCDL CTATLH C IEJIBIO NpHME-
HeHusi nopucroro Getona B KauecTse (GHIBTPA JUIA FHAPOTEXHHUECKHX COOPY-
NI, TPOBOAKANCH HeeaenoBannsa, B pesyabrarte jJauel COOTBETCTBYIOULNE
pexomenpauuu [1, 2,3, 4]

OnHako Mecael0BaHHAMHE He OXBaueHbl I'PYHTH, THMHUHBIE LJH MHOPHX
paitonos Cpeaneii A3HH,— MeJIKHE H TOHKO3EPHUCTBIE 3aHJICHHLIC TCCKH H
CYMECH, M COJIEpMAalIHecss B JUTepaType peKOMeHAalHH HEAOCTATOHEL ' He-
obocuoBanubl. Tak, ykasauus HMC Tnaponpoexra no noa6opy cocrasa mate-
pragos aas puaerpa [4] 1 BHUMI [2] ocHoBanst Ha ONbITaX C YHCTLIMH [T€C-
KaMH H CBA3HEIMH rpyHTaMH. B 000HX HCTOUHHKAX PEKOMEHLYEeTCH NpH TpH-

MEHEHHH MopHCTOro OeroHa JUIA 3aWJICHHBIX NECKOB H Cyrnecey ycTpauBaThb
nepexoinbiii Necuanblil CJIoH. C 3THM HeJbL3f COTJIACHTLCHA, TAK KaK Nepexol-

HbLil CJI0f1 CO BpEMEeHEeM «TOHET» B BO/OHACHIILEHHBIX MEJKHX IpyHTax.

He mMoryTt OBITH NPHHATHEL H COAEPMKAIIHECHT B 3THX YKA3aHHAX PCKOMEH-
jpauHn o nojdopy cocraBa (QHABTPOB HA OCHOBAHHH JIHLIE COOTHOUICHHSH
CPEHHX [AHAMETPOB (Dso : dso) [1], Tak KaK npu OTHOCHTEIbHO Gojiee MEJKOM
COCTABC 3aMOJHHTENel B Hallem cayuae dopma W pasMepsl NOPOBHEIX KaHa-
JOB B GOJIbILION CTEMeHH 3aBHCAT OT KOJIHYECTBA H COCTaBa CKJEHBAIOILEro
MaTepHaJga.

Ocoboro BHHMaHH™ 3aCJAYKHBAIOT HCCIAELOBAHHS, NPOBEJNEHHLIE C MECJ-
KHMH H TOHKO3CPHHCTHIMH neckamu, HaubGosee NPHOJIHKAIOUMMHUCA 110 CO-
CTABY K HAlUM PpyHTaM; K HUM oTHocutcst paGora H. Jl. becconosa (1], B
KOTOPOIl y2Ke YUHTBIBAIOTCH Pa3Mephl MOPOBBIX KaHaJoB B (pHALTPAX.
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[eapio mamwux uccaeposauui OGbJIO NpoekTHpoBaHHe B JabopaTopHH
cocTasa nopuctoro GETOHA JYIA JipeHa)a MeJKHX MbljeBaThIX NECKOB H cymne-
cefi W paculHpeHHe ¢ HeOOXOJMMBIMH W3MEHEHHAMH peKoMeHjauui, JaHHbiX
B ykasaunax HHWW Tmaponpoekra, BHHHI' un B pabGore bBecconoBa
(BOIAT'EQ), na ykazaHuble rpyHTHL.

Tabauna l

PpakIHe
Bl 0,5—-0.25 0,25-0,10| 0,10-0,05 | 0,06=0,025 | 0,025-0,010f 0,010 0,005 < 0,005
"'pyut Ne 11 1,0 1,0 18 0,0 40,0 9,0 5,0
Fpyutr MNe 10 1,0 1,0 Sl 31,0 19,0 5,0 5,0
Cpyutr M 9 1,0 1,0 5d 19,0 16,0 5,0 5.0
Ipyir Ne 8 1.0 20 47 8.0 12,0 5,0 5.0
Fpyur N 1 0,65 2,67 91,76 3,02 0,96 0,94
Mansuancenit Ne 2% 0,30 17,40 63,30 0,00 5,0 4,0
Typrsencknit N 3| 0,61 30,12 57,40 4,70 1,42 5,75
IMecok Ne 4 6,71 38,21 53,04 0,85 0, 0,:
[Tecok Ne & 14,0 ol ,0 39,0 — — -— -
[lecok Ne 6 26,0 54,0 20,0 - - -
Mecok Ne 7 43,0 o7, 0 — — -
[Mecok Mo 12% 2,0 70,0 16,0 1,0 1,0 2,0 5,0
TaGawnu a2
Ouamerp, Mu E TR A
Fpyut o 10 I &0 60 iﬂeunﬂﬂ'ﬂ'ﬂmmcm
Fpyut Ne 11 0,011 0,026 0,031 2,82
I'pynt Ne 10 0,013 0,039 0, 060 4,61
Fpyut M 9 0,015 0,090 0, 150 10,00
Fpyur Ne 8 0,017 0,150 0, 190 11,20
Moaonnocrenckan cynecs Ne | 0, 052 0,070 0,075 1. 44
fassuasceuit Ne 2% 0,012 0,070 0,078 6,50
Typrsenckuit Ne 3 0,030 0,070 0,090 3,0
FosoanocTenckuit necoxk No 4 0, 056 4,085 0,112 2,00
Mecok Ne 5 0,060 0, 140 0, 160 2,67
[Tecoxk Ne 6 0,070 0,175 {0,200 2,86
Mecok Ne T 0,120 0,230 0,270 2.95
ToukosepuncrTiifl NuaepaTuii necox M 12¢ 0,052 0, 130 0,170 5,20
Anrckuil cepuH® 0,10 0,11 0,12
Haxubunexuit Gvpuii* 0,11 0,15 0,16 I, 59 |
Murmimnckuil cepoii® 0,11 0,21 0,24 2,18
Jhobepeukuit Oeanii® 0,20 0,23 0,24 1,20 |
Peynoit wearmi® 0,18 0,24 0, 1,56

* Basto M3 AMTEpATYPILIX HCTOMHHKOR,

B taGa. | 1 2 npuBejieHsl rpanyJoMeTpHYECKH]l COCTaB H XapaKTepHuie
JAHHBIE MO AECHTH HCCJACAOBAHHBIM HAMH FPYHTAM M B3ATBIM JUIS CPABHEHHS
H3 JINTEPATYPHLIX HMCTOMHHKOB CEMH TpyHTaM.

lpadmueckn onn npeacrapiensl Ha pue. 1.

. [TonGop cocrapa nopuctoro OGeToHa sl APEHHPOBAHHA MEJKONeCcHaHbiX
NBJIEBATLHX FPYHTOB npoH3sBeieH JaGopatopuuim nyrem, IlpeasapurenbHo
H3yuaJn QHALTPALUHOHHYIO VCTONYHBOCTH PYHTOB, XapaKTepPHLIX JJf yCJ0-
suit Cpenneit Asuu u, B wactnoct, aas Foaonnoi crenu. Marorosasau He-
CKOJIBKO UHJIHHAPOB H3 PA3HOIO COCTABA MOPHCTOro 6ETOHA, H3YUaJH €ro Mnpo-
NyCKHYIO0 CnocoOHOCTh H B COOTBETCTBHH C MHHHMAaJbLHOH NPONYCKHO# Cho-
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COOHOCTBIO LHJAHHAPOB HCCAeJOBalH HX COBMECTHYIO palboTy; MakKcHMalib-
HYI0O NPONYCKHYI0O CnocoGHOCTHL He orpaHHuHBand. B cayuae yayuuieHus
hHABTPALUHOHHOIT YCTONYHBOCTH TIPYHTA NpH COBMecTHOH paborte ero ¢ no-
pucTEIM GeToHOM BHIOHpPAJH COOTBETCTBYIOLIHE COCTABEI OETOHA H CpeiH HHX
ONTHMAJIbHbIH.

OneiTel No onpeaeseHnio GUABTPALHOHHON YCTOHUHBOCTH PYHTOB INpoO-
BOJIHJIH B npo3paunbix TpybGax H3 oprerekya aHamerpom 20—25 cu nmo o6-
MIENPHHATOH METO/HKE.

Meias lecon
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Puc. 1. 'panyroMerpuyeckuii COCTaR IPYHTOB,
I = I =HoMepn rpyHTON,

[TopucTeii GETOH H3rOTOBJAAMH B BHAe HHAHHAPOB AHaMeTpoMm 20, BEICOTOI
90 cm B CNENHAJBHO H3TOTOBJAEHHLIX METAJNNHUYECKHX [I}ﬂp:'ﬂa}'{. Yrnanka Oe-
TOHa B (GOpPMBI MPOH3BOJAHJIACH C TPaMOOBAHHEM CJIOAMH NMPH THIATEALHOM
nepememnpanuy, Cocras rpasis B OeToHe H JO3HPOBKA pacTBopa NpHHHMA-
JAHCH C OpHEHTALHel Ha JIHTEPATYPHBIE MAHHBIE, HO YTOUHAJHCL B Jgabopa-
Topuu nytem nondopa. Marorosaeno Obuio Oosee 20 LHJAHHADPOB, OKOHUA-
TEJNLHO A HCnhiTaHusA otobpaHo |6 ¢ cocTraBaMu, npHBeAeHHEIMH B Taba.
3 H Ha pHC. 4,

JAas npuHATHIX K HCNBITAHHIO TPYHTOB OLIIH onpejeneHsl (puabTpaiu-
OHHAH YCTOHUMBOCTL HA Bunop # cyddosnio u koshduuHenT GUALTPALIHH.
Onpepenasdanch TaKKe KOSQPHIMEHTE (HABTPAUHH H NMPOYHOCTH LHJAHHA-
pOB Ha Pa3/laBJHBAHHEC,

CosmecTHaa paGoTa TPYHTOB ¢ (PHABTPAMH H3YUAJACH C TEMH LHAWHI-
pamH, ko3(PHUHeHTH QHALTPALHH KOTOPHX B JABa H G0oJee pa3 foasue
koadpduumuedTor GUALTPAUMH TpPYHTOR. MakcHMAJNLHOE OTHOWEHHE 3ITHX
KO3(M(PHUHEHTOB HE OrpaHHuYMBAJOCE H B ONLITaAX JAOX0AHJA0 a0 2670,

Pesyabratsl npuBeesl B Ta0..3, U3 KOTOPOM BHAHO, YTO [IPH COOTHOIIEHHH
K, : K, Gonee 500 Bo Bcex onbitTax HaGJAI0Aa70Ch 34COPEHHE UHAHHIADOB
PPYHTOM, YTO IPHBOAHJAO K IOANOPY M 3SHAUYMTENLHOMY YMEHLIIEHHIO
KoadhduUHeHTOB (UABTPALLHH TPYHTOB.

[lpn cootHomennn K, :Krp MeHee 3 B HEKOTOPHIX ONBITAX HabaAI04aa-

CA HOANOP M yMEHbIleHHe KO3(D@QUUHEHTOB (HABTPALHH N0 CPABHEHHIO C
kosdduuHenToM QHABTPALMH TPYHTOB, HCCAedOBAHHLIX 0e3 LHJAHHIPORB,
B HEKOoTOpuIX ke onmrtax mpu K, 1K, =23 u 2,5 noanopa He Gbulo.

Caenosatesnsio, npu 3sHavyenusix K, : K =2-+3 0Ousio wHeycroidunsoe
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cocrosnme, npu K, : K =3 -+ 4,5 ¢uasrp paGoranr HOPMAIBHO. C Hexo-
TOPHIM 3aMACOM JJs MEJIKONEecUaHblX B3aHJEHHEIX TPYHTOB MHHHMAJABLHOE
coornomenne K, : K moxuo npunste pasubiv 10.

[Mo paneeiM TaGa. 3 mnocrpoesa (puc. 2) 3sasucumocts K, 1K =
=f (K,,)- Ha rpadux HaHeCEHb! JaHHHE 24 onnToB, oOecneyHBaIHXx HOP-

MaJbHYIO paGoTy (uALTPa M XOPOLIYIO YCTOHUHBOCTb rpyHTOB. Jlomycka-

embie peauunHn otHomenust K, : K, coraacHo 3romy rpaHKy, B3aK/io-

yaloTcA B NPeAenax Memay AByMs OTHOAIOUMIMMH OlBITHEIE TOUKH KDHBBIMH,

F . ;
‘--.-.___]:
| X X %
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&, 08¢ g,002 4,093 &, 00 0,005

i
Puc. 2. 'paduk 3aBHCHMOCTH .}%’L=_f{f{".p] aan  nogbopa duALTpa M3 NOPHCTOrO

rp
OeToHa.

J—Cpeanss N0 ONWTHEM TaMHEM, Ja- suEEMatbiuil npeses, 16— uakcuMaininf, 2—no Becconowy.

a ONTHMAJLHHE 3HAueHHs caeayer OpaTh N0 cpeiHeil KPHBOM. YKasaHube
OTHOIIEHHS YBEJHUHBAIOTCS € yMeHbpmenueM Kosbduunenra QuabTpalikn
rpyura or 10-+-50 g0 75375 (B npeaenax HCCA@NOBAHHEIX TPYHTOB).
OcrajbHBIE JaHHBE HE COOTBETCTBYIOT NMOCTABJCHHLIM YCAOBHAM. JlanHbIE
noji NopAAKOBLEIMH HOMepamu 3, 4, 6, 7, rae K :K = 1300+-2670 coor-
BETCTBYIOT OMNLITAM, B KOTOPBIX TPOHCXOAMJ BLIHOC 4YacTHIL TPYHTA B
¢mapTp U 3abupka nop (uabrpa, B cBA3M ¢ 3THM YMEHBIIHJAACh IPONYCK-
Has crnocofHocTh (GUALTPa, CO3AAACHA MOANOP, UTO 3a(QHKCHPOBAHO B ONbi-
Tax ymeHbuenuem kosduuuenrta ¢uabrpauuu rpynra. B omurax, coot-
RETCTBYIOMIHX B Tabauue 3 mopaikoeum HoMepam 9, 11, 13, npoucxonua
BLIHOC HACTHLL rpyHTa B (uabtp npu rpaadentax [=4,5; 2,0; 3,0; npH
srom K, : K, = 500+-700. [To Texnuueckum MPHUHHAM STH ONBITH HE MOI-
Au GHTh NPOAOJMKEHB B CTOPOHY yBeaudenus /, H INOTOMY HE YJaJ0Ch
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* BBUSICHHTB, uTO OyJeT Jajbuie ¢ uAbTPOM. B onuite 1004 NOPAAKOBHM HO-
~ mepom 21 npomyckuas cnocoGnocth umannapa K 1K= 2,9, n cosnasan-
cfl MOAMOp AJst TPyHTA.
~ Ha stom e rpadguke aas cpaBHeHWs NpHBEJeHa KpuBas Aas noabo-
pa Gaounnx ¢uastpor, suBenennas H. JI. Beccowomwmim [1] mas meakux
H OueHb MEJKHX uucThiX neckosB., Caeayer ormeruts, uto H. JI. bBecco-
HOB Ha0J 1074/ NPH BHIHOCE YAacTHIL TpyHTa B (PHALTP (OpMHpOBaHHE B
. HeM ecTecTBeHHOro o6paTHOro (PHAbLTPA.

P I

L

S & 4

Puc. 3. 3navenne xosddunuedra gpuasTpaunuy nopucroro ferona B 3aBHCHMOCTH
OT IPAHVIOMETPHYECKOro cocTana.

J—no zasmus CAHWHBIRD (sanoankress #3 oxarannux gacrui), 2—no aswsuu nnerpyknas BHHHT
(AN0AHATETL —MeOeHOTHHR MAT2PHAN ).
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B mamux onsrax (K : K = 1300--2670) npoucxoausa sakyrnopka,

a ue dopmuposanne obGparHoro GuabTpa, uTO MOXET OHTh O0O0BACHEHO
HAMHYHEM B HCCACAYEMbIX IDYHTAX MEJKHX NBJAEBATHX YaCTHL, KOTOpHE
jeficTBOBAAH CRA3YIOILE.

Kpome TOro, Hy:KHO YUHTHEATH OCOObIE YCAOBHA PpafoThl (uUALTPOB
MOJi THAPOTEXHHUYECKHMH COODYIMKEHHsIMH, TJie He JIONYCKalTCH BLIHOC
YACTHIL CKeseTa FpyHTa M Jjaedopmallugs B OCHOBAHHH.

[TosToMy AJA HCCAEAOBAHHOA HamM o6aactn noabop (pHALTPOR H3
NOPHCTHX OJOKOB HYKHO OCYUIECTBJSTh, OPHEHTHPYACH HA OMBITHHE JaH-
HLIE, TpHBeeHHble Ha puc. 2 B Buae 3asucumoctw K, 1K, = f(K,,).

Pasanuusie pekoMen/ianuy no nonGopy GUIALTPOB H3 NOpPHCTOro HETOHA,

OCHOBaHHEE TAaDHEM 00pAa30M HA NPHHIHOE CPABHHTENbHOrO COOTHOINEHHS
Dsn @ dsp [4), 10BOABHO VCJAOBHLIL, TAK KAK B NOPHCTOM GETOHE IVIABHYIO POb

B NPONYCKHOil CNOCOGHOCTH HMrpaloT pa3Mepsl H KOH(HIYpallHd NOpOBBIX

KaHAaJOB,
Taxkue pexoMeHAauuH MOryT GHTL NpHMEHEHH npH noatope pHALTPA K
CPe/HHM H KpPYNHBIM TECKaM, rae pasMepnl nop yxe B OoJiblueii CTeneHH
34BHCAT OT pasMepa HHepTHHIX YacTHIL, UeM OT CKJEeHBalOlIero MarepHana.
HHCTPYKUHS 0 NPOCKTHPOBAHHIO OOpaTHHIX (HALTPOB rHAPOTEXHHYE-
CKHX coopysxennil, punymenHas BHHWHTom, rae npusoautcs u noabop
cocraBa nopucroro GeToHa, HCXOJAUT H3 TEX e NMPHHIHMOB, UTO H AJf Cbl-
nyunx (PUALTPOR, TOJLKO BMECTO NPONYCKHOIl CNOCOOHOCTH CHIIYYEro Ma-
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TepHala VUHTBIBAETCH NpPONycKHas cnocoGHocT, mopucroro Gerona. [las
vyera K® nopucroro 6eroHa B TalJHIe OPHEHTHPOBOUHKIX TAHHBIX YKA3aHK
rpaHHuEbie pasMmepsl (paknui, XapakTepHbie AHaMeTphl H ONEITHBIE Kg
nmopHcToro OeToHa (CKJAEHBAIOUIMIT MaTepHan — IEMEHT B ONTHMalbHOM
cocrase); KpoMe Toro, aana Qgopmyaa ans moacuera K.
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Puc. 4. HoaGop cocrasa sanonuuteaeil ¢ yueroM HX dOpMH,
Bacp.xy—no necacaopannsy CAHHHBIIRE (oxaramuwi matepnaal, osuay—no nucrpykumn BHHMD (mebenon-

WA MaTCpaal.

Baxunoe snauenne umeer (opmMa marepHaliad, H3 KOTOPOro NPHIOTOB-
asercs ¢puabtp; B uceaenosanusx BHUMI npumenancs meGenounwii ma-
TepHaJ, B HalIHX — OKaTaHHBLIIL,

Ecan obpaturees Kk tabauue BHHHI, to aaa dpakunit 0,25 « 10 mm
npH OJH3KHX XapaKTepHLIX AHAMETpax jaHo JABa 3HaueHus K — 0,020 =
+ 0,500 cafecex, a mo HalmMM ONLITAM, AJf TAKOTO e NPHMEPHO rpaHyJo-
meTpuueckoro coctaea K = 0,0005 cafcex, 1o ects B 40 =~ 1000 pasz mens-
me. Uro Kacaerca oJiee KPYNHLIX TPYHTOB, TO AJA HHX TakoH Goapluoii pas-
HHIEl He Habmoaaercs: aaa dpakuuil 1 <+ 20 ua cpenHne sHauenus Koad-
puunenra puabrpaunn — 0,45; 0,65; 2,0 u 1,9, To ecTb HanGoOJBIICE PACXOMK-
JIEHHE JIHITL B YETHDE pasa.

STO JHILHHIT Pas NOATBEPAKAET, UTO /14 NOpHCTOro OETOHA, NPOEKTHPY-

eMoTro H3 MCKHX fhpﬂ!r{ll,l{if'i, HaA0 HCXOJHTL HE H3 COCTaBa HHEPTHEIX, 4 H3
ApYyroro KpHTepHS.
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Bunumo, #3-3a HESICHOCTH 3TOTO BONPOCA B HHCTPYKIHH, KPOMe YKa3aH-
HOIO, PEKOMEHLYETCs /L5l 3a1HTH BOAOHACHIILEHHBIX MENKO3EPHHCTHIX IPYyH-
TOB, KOrjla (GQUJABLTP JOJKEH HMeTh MeHbInHit KO3(P(HIHEHT, H3rOTOBIATH
(uaAbTpH 13 GoJiee KPYNHOro MatepHaia ¢ nocjaeayioutel oSCunKkoi ux nec-
KOM (nepexojiHpifi CJI0i), UTO, KAK yKa3ulBaJiOCh BhILIE, HE MPHEMJIEMO.

Jlna npepsaputenabHoro noaGopa cocTapa 3aNOJHHTENEl C YYETOM HX
(hopMbl B Taba. 4 n Ha puc. 3 H 4 NPHBEJIEHE! XapaKTePHLIe COCTABL NO ONLIT-
oM panasim BHUHT w namnm.

BbLIBOJLbI

- Hsyuenn panee CHCTEMATHUYECKH HHKEM He MCCJIE10BaBUIMECA MEJKO-
TOHKO3CPHHCTHIE 3aHJICHHBIE TECKH H CynecH Ha moaGop K HHM MOPHCTOrO
Gerona Kak oGpaTHoro (pUALTpA. '

Ias stux rpyHToB Guija JOKASaHa BO3SMOXKHOCTB €ro NpHMEHEHHs B
KauectsBe oGpartroro guasTpa 6e3 nepexojHoro caos.

MucTpyKiusa 1m0 COOPHBIM JIpeHaKaM H3 MOPHCTLIX OETOHHBIX OJOKOB,
peiNynieRHan HAPONpPoOeKTOM, H OTAEMbHLIE PEKOMEHAAIHH TAKOro Xe THIA
IASt H3YUeHHOI HaMu OGJACTH IPYHTOB HE NMPHMEHHMBI, TAK KAK OCHOBaHbI
Ha HCCACNOBAHHAX, OTHOCALLHXCS K CPETHHM H KPYNHLIM NecKaM, OnHpaoTes
NpH NPOEKTHPOBAHHH Ha cooTHOIIEHHE Dgp : dsp H COBEPIIEHHO HE YYHTHIBAIOT
pasMepos H (popM NOPOBEIX KaHAN0D.

Cocrasasis HHCTPYKIHIO MO NPOEKTHPOBaHHIO oOpaTHLIX thHALTPOB THA-
porexunueckux coopymennii (BHHHI), astops npu paspaborke cocrasa
nopucroro 0ETOHA HCXOMWAH H3 TexX JKe MPHHUHNOB, YTO H A4S ChITYUHX
duaAbTPOB, UTO NOMYCTHMO Mis Godee KpynHeix rpysros. [as japennposa-
HHS JKe MeJAKHX FPYHTOB OHH PEKOMEHAYIOT NMPHIEPKHBATLCA TEX e MoJjo-
JKeHH #, KpoMme TOTO, YCTPAHBATL lecHaHblil MepPexolNHblil cJoil, a 3T0 He
NMPUMEHHMO B MEAKO3CPHHCTHIX BOJOHACKHIIENHBIX FPYHTAX.

B paGore H. /1. bBecconosa, BbinoJIHEHHOI B BOIATEQO, naotes peko-
MeHjanuyn Aas noaGopa nopucToro Gerona AaA OYeHb MEJIKHX H MEJIKHX
neckon. O06naCTL 3aHJEHHBIX NMECKOB H CYNeceH OHa He OXBaTbIBAET.

Kpome Toro, aBrop, nNpoekTHPYs (HALTPH A48 000pVIOBAHHS CKBaXKHH
BOJOCHAGHEHHSA, MONYCKAeT HaCTHYHLI{ BLIHOC TPYHTOB, HTO HE MPHEMJIEMO
AJIN OCHOBAHHIT THAPOTEXHHYECKHX coopyxenuil. Haauuue e nuuieBaThix
GACTHIL B HMCCAEI0BAHHLIX HaMH TPYHTax NpHAAET HM Jpyrue cBoHCTBa, OT-
JHYHEIE OT CROHCTB MHCTBLIX NECKOB, MO3TOMY NOJLE0BATECS PEKOMEHAATHAMH
H. Jl. BeccosoBa NpH NPOCKTHPOBAHHH MOPHCTOrO GETOHA JUIA H3YUEHHbLIX
HAMM TPYHTOB TaKiKe He PCKOMEHIAYETCH. [ToaGop cocTaBa NMOPHCTOro 0eto-
Ha Aas HceaenoBaiioll obaacTH  HYAHO NPOH3BOAHTH NO 3aBHCHMOCTH
K. : Ky =1 (K, ), NPHBEAEHHOH HA PHC, 2, TAe AaHa cpejHsAs OnuITHAA
SABHCHMOCTL M €e MakCcHMaJbHLI¢ H MHHAMAaJbHBIE MPELC/TIL, VKazannad
34BHCHMOCTE OTBeuaer BeeMm TpeGoBaHHAM, NPEALABIAACMEIM K o06paTHbLIM
(hunsTpam.

Fpannin npeanaraemoit 2oun coorsomennit K, ¢ I, BuIGpanbl TakHM
o0pasoM, 4TO B KOHTaKTHOM 00JacTH He HaOAWAan0Ch ONAacHON MexaHHue-
ckoii cy(dosun, Baugiouleii Ha yCTONUMBOCTL PPYHTA, 4 BBIHOC MEJbUual-
KX UACTHIl B AONYCTHMOM KoJHuecTBe He Kaasmatupyer ¢duavtpa. Bojo-
HPOHHIIAeMOCTE OOPATHOrO (QHABTPA H3 NOPHCTOrO OGeToOHA 3HAYNTENBHO
Go/bIle BOXOTPOHHILAEMOCTH SAlMLIAEMOro IpyHTa, ueM obecrneunBaercs

CBOGOAHBIH OTTOK BOJHL
VKkazaHHAas 3aBHCHMOCTB, OCHOBAHHAA HA NMPONYCKHOf CNoco0HOCTH NO-

PHCTOrO GETOHA, YYHTHLIBAET Pa3Meps! i CTPYKTYPY NOPOBBIX XOL0B (uanTpa,
3ABHCAILYIO OT KOJIHYECTBA M KaueCTBa CKJACHBAIOULEro MaTtepHana.
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Jas npakTHueCKoro NPHMEHEHHs ee HeoOXOAHMO 3HATh NPONYCKHYIO
cnocofHoCTh GJ0KOB, KOTOpPasi TOYHO MoOxer ObITb ONpeaeneHa ONblITHLIM
nyTeMm.

Has npeapapurensioro nojbopa cocTtaBa 3anoJHHTENs B 34BHCHMOCTH
OT (hopMmBl 3epeH CAeAYeT NoJAL30BATLCA faHHbLIMH Taba. 4 u puc, 3 u 4.

JIHTEPATYPA

I. becconos H. M. Hecaepopannwe asienun cyvdpoann o koasMmaTamns s duasTpax
GJAOYHOrO THNA N3 nopucTux matepiuanos, M., locerpofinanar, 1963.

2 BHHHT. Ilpoekt mHCTPYKOHE 1m0 NpoeKTHpoBanuio obpaTHelX (UALTPOB rHApOTEx-
Huaeckux coopyaennd, JI.,, locsnepronznar, 1963,

J F'appuaxo B. M. Puistpw noao3alopHbix BOADHOHHMIHTEABHHIX M THAPOTEOAOTH-
yecknx ckspaxuy, M., locerpoiinsnar, 1963

4 I'nanponpoert COOpHule [ApeHaMH N3 nopueThiX  GetonusiX GJ0KoR (BpeMeHHHE
yKasahus no NPOEKTHPOBAHHI W H3rotosdexuio), M., usa. Puaponpoekra, 1960,




10. I'. HEKJ1IOJOB, 5. H. BEJIECKOB

BLIBOP ONTUMAJIBHOTO COOTHOLIEHHUSI OCHOBHbIX
PASMEPOB EMKOCTHOI'O JATYHKA NMYJ/bCAUHH
JABJIEHHSI

B nacToflee Bpems jAad H3MEDPEHHUS JaBJeHHs NPHMEHAIOTCH pas/iuti-
HBIE THMBEI JaTUHKOB: HHAYKTHBHBIE, NPOBOJOYHLIE TEH30JaTHUHKH, THAPO-
cTATHUECKHe, NMHEeBMATHUECKHEe, eMKOCTHhe H japyrue. Bcem um CBOHCTBEH-
HO HaaHuue MeMOpaHbl HAH [JIOULAJKH, BOCIPHHHMAaIOMEeH H3Mepaemoe
NABJAGHHE Cpejikl H MEXaHH3Ma, Nepeialouero HX nepeMenieHHe aKTHBHO-
My 37eMeHTy npHGOpa., B eMKOCTHOM JaruHKe BOCHPHHHMAIOUIHI 3J€MEHT
MOJKET BHLIMOJHATL OJHOBPEMEHHO W pPOJb AKTHBHOIO 3JIEMEHTa, 4TO
YMEHBIIAET NOrpelHocTh H3MEDEHH.
KOHCTPYKTHBHO €MKOCTHEII JaTUHK MOXKeT OHITh BbHINOJHEH B BHie
MOJOr0 MEeTAJNAHUECKOro NHJAHHApPA C MJOCKOH MeMOpaHOH, fABAAIONIEHCS
O/JHOBPEMEHHO KPHIIUKOI H TMOJABHIKHON NMJAACTHHOH KOHAEHCATopa, Bropas
NJA4CTHHA, HEMOABHKHAS, HAXOAMTCA BHYTPH LHJAHHADA HA HEDOJBLIIOM
paccroanuu oT mMemOpanel, CxemaTHUeCKHH paspes JAaTyHKa NOKasaH Ha
| puc. 1. EmKoCTh TAKOTO KOHAEHCATOPA H3MEHHARTCH 10/l BO3JEHCTBHEM
| H3MEPAEMOro J4BJEeHHS BHemHel cpeibl B peayabrate nporuba memoOpa-
Hbl. JIA8 BHIMHCJACHHST €MKOCTH TAKOTO KOHJAEHcaTtopa HETPYAHO BLIBECTH
GopMyay, KOTOpas JIOJUKHA OTPAaMKaTbh 3aBHCHMOCTH €MKOCTH OT H3MEpsae-
Moro papaeHus. Jlasg cocraBieHHA ee HEOOX0JAHMO HCNONL30BATH H3BECT-
Hoe ypaBHenue rnoeepxHoctd [1], no koropoii usruGaercs ynpyras mem0-
paHa noj jefcTBHeM INPHAOKEHHOrO K HEH JaBJeHH:

w = ghip (R — %), ek, @

L€ p — JaBJACHHE, K2/eM®;
D — UHJHHIAPHYEeCKAa HECTKOCTS, KoTopas MOM¥eT OLITh MOIACUHTAHA

no dopmyae

Eh
D =154 _'P._.J_, K2cH, (1a)

rae ft — roaunHHa MmeMmOpaHBI, €A,
E — monyab ynpyrocrs, Kz/eas”,
w — koadpuuuent Ilayccona.
OGosnaueHne octaabHLX Beanyuu B dopmyae (1) scuo u3 puc. 1.
Il BLIMHCJAEHHA EMKOCTH JaTYHKa HCHoJAb3yercd (opMyaa eMKOCTH
MAOCKOro BO3JYVIIHONO KOHJeHcaTopa

C = 0,089->-ng,
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rje § —maomaak NJAAcTHH KOHAeHcaTtopa, CM>
6 — PACCTOSIHHE MEKJY NJAACTHHAMH, CM. :
Hysxnasa dopmyaa momer OGHTh NOJAYUEHA C MOMOINBLIO MHTErpaJa

]

F,

C:

Fa

00892 rdr _ 0,089-64D (" —ordr
by — w ’ (E ]/D__;“ )*— (R — 1)

rAe ry— pajHyC HeNOXBHXKHOH NJIACTHHL KOHJEHCATOPA, €A,
dy — PACCTOAHHE MEMXJly NAACTHHAMH TPH OTCYTCTBHH J4BJEHHA Ha
meMOpany, M,
W — nporuf Ha paccTOAHHH r OT ueHtpa (mo opmyae 1).
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Pue. 1. Cxemarniueckuilt pazpes eMKOCTHOrO AaTuyMKa.

J—meMOpans, 2—HeNOABHAHAR NARCTHHY KORACHCATOpa, F—kopnye
AATUHRD, -f—I‘EIIEp&l‘ﬂj] BRCORON YACTOTH, o =11 [HIEI R FACKTpONN=
TOHHA H MEpeInYyd  CHCHLAGE BLCOKON HACTOTH.

[Tocae MHTErpPHPOBAHHS MOAYYaRTCH:

% 0,356 V D i 6408, — R* (R* —r3) p+8r; |/ Do p
V Py 6403 — R*(R* — ) p—8r2 1/ Do p

A 6ojee yU00HOro noab3opaHua 3ty dopmyay caeayer npeobpa-
3oBarTh. [Ipexae Bcero MOMXHO NOAYUHTL (opMmyay 439 OTHOLIEHHA

4
P riae C.;,,— EMKOCTh KOHACHCATORA NPH YCJAOBHH, 4TO HPHAOKEHHOE K
il

ero IJacTHHE AABJEHHE PABHO HVJI0, TO ecTh 006 ero MmA4CTHHL SBJIs-
I0TCH HJAOCKH MU,
Emkoers C, Moker OBITH MOJAYVYEHA KAK Hpene

LA
€, = imC = 0,089 —2 (3)
p-0 Yo 7%

YTO COBNAJAET C BHUHCAEHHEM 3TOfl e eMKocTH mpocTo no dopmy.e
NJOCKOTO KOH/eHcaTtopa. 3aTeém CJAeAYET BBecTH B (opMmyay (2) orHoue-

R
HHE il A JapJeHHEe p NOJACTABHTE B JOJAAX OT MAKCHMAABHOIO AaBAEHHS
[1]

B MakcHMaNbBHEIM JAaBAGHHEM 3/l1ech HA3BAHO TaKoe AdBJeHHe, KOTO-

POE BLI30BET MAKCHMaJALHYIO JAedopMaLlio MeMOpaHB 10 HPHKOCHOBEHHA
ee. ¢ HernoABHxHOH naacTHrof, Jlja onpejeneHna BEJAHUHHBI P = HAJ0 B

Gopmyae (1) npuHsaTe w =&, npu r =0, Toraa

aKE

__ 645,
Praxe = 7Y
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[Tocae yxasaHHuix npeoGpasosanuit GopMmyaa (2) noayuut BHA

i e i
f:‘ - ! : J]n rﬁ rl‘; Puake Puaxe ) (4}
P

R: (R p
> S [ - ‘/
s ra To Puaxe Pyake

TadreHc yria HakKJAOHA KacateasnHOH, NpPOBejJeHHON B Ha4aje KOOPAHHAT
K KpHBO#H, BeipaxeHHo#l copmyaok (4), Oyner HMETh BHJI

0
! (‘E")
fga= lim

P ol
Puake Puaxce

Yroa HakJAOHA KacareabHOH ONpejaetsieT Ha4YaNbHY0 4YYBCTBHTE/b-
HOCTh JaTurKa. BBHAY TOTO, 4TO BEAHUHHA —-~ MOMKET HIMEHATHCS OT 1
no oo, tga Gyaer menarsca or 0,33 no 1,00.

[Tpn pocre oOTHOIIEHHS % YBEJAHYHBAEGTCA HAYAAbHAA YYBCTBHTENb-

[
b
by
|
ahs|

M —{_ﬁ' (5}

HOCTH AATUHKA, HO BMECTE C TeM H3MEHSeTCsl HeJHHeHHOCTh KPHBOM.

[MpH HMCNOJAB3OBAHHH CHCTEMbl UACTOTHOH MOAYJAALHH H BKJAIOYEHHH
JIATYUHKA HEMOCPE/JCTBEHHO B KAYECTBE €MKOCTH KOHTypa rexepatopa [2]
clpaseilHBa 3aBHCHMOCTD

2
Y-
Ecau 3amenuts Af = f— f, TO MOXHO NOAYYHTD
A 1T iy 0
1o ]/ o

A
[To dopmyaam (4) u (7) MOXKHO HOCTPOHTH KPHBLIE 3&3}1:[&&1:}21‘1{-!-:197
"

P NMPpH PAa3JHYHLIX 3HAYCHHHX B— :
Puske To
UroOGul pemnTs BOOPOC O PAIHOHAJLHOM KOHCTPYHPOBAHHH JATYHKA,

3
HAJAO0 MNOJCYHTATL OTHOCHTEALHYIO HOTPEIHOCTh H3IMEpPeHHH f—‘:lipﬁ pas-

AHYHBIX OTHOMIEHHAX #— Jlas storo caeayer OOpaTHTLC K KPHBOH

0
i—{= q:(—p=), HAYaAbHAs YacTh KOTOPOfl H30OpaxeHa Ha puc. 2.

FH:IHT
Jlasg yMeHbUICHHS NOrpellHoCTH H3MEPeHHS TAPHPOBKY AaT4yHKa yaob-

HO TPOBOJHTL B TOUKE @, COOTBETCTBYIOIER AABJACHHIO Py, PABHOMY NO-
J0BHHE HAHOOABLUIEro H3MEpPseMoro AamrieHud p,. Ecaw npopecTd npaMmyio
04, KOTOpas nepeceyer OpAHHATY 68" B TOuKe 0, TO OTpPE3oK 08, paBHbA

B
Tf- , ONpEJE/HT MOrpemHocTh H3MEPeHHs B TOuKe p.. Jlerko mnokasars,

1
YTO NPH Py < —5- P2 NOrPEUIHOCTH. B Ai000fi TOuKe paccMaTpHBaeMoro

Y4acTKa KpuBoft MeHmmle, uem B Touke &, Takum oGpasom, HauOoJblIas
[OrPENIHOCTh H3MEPEHHs!
AR Afy— 20f,

Jo So
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Orciona

if = Af, — 24/, (8)

Toraa NOrpemHocTs, OTHECEHHAA K HW3MEHEHHIO 4YaCTOTH, COOTBETCTBYIO-
meMy HauGo/blieMy H3MEpPsAeMOMY JaBjieHHio, Oyaer

'ﬁ o _ Al.—20f _ Al
i F -}?Er;m 28f 25 [, ) — 2Af 1,(9)

rae Af, — BeaHvYHHa H3MEHEHHH
YACTOTHl MPH BO3AEH-
CTBUH JlaBJEHHS

1
.Pl = TPE:
Af. — To e npu BO3aeiicT-
BHH JABJACHHS P,

Jlas npeobGpasopanus dop-
Myabl (9) Hamo BLIPAa3HTL H3me-

A HeHust yactotsl Af, u Af, uepes

af eMKOCTH.

Beenem oGo3aHaueHHA:

C,— nobGaBouHas €MKOCTb

MOHTAXKA H NOJICTPOLY -
HOTI'O EG]U[EHCH.TDPH,

Cy + C, — eMKOCTh, COOTBETCTBYIOMmAsn aapienHio p = 0 u uacrore f = fi,

Cy+C,—7o xe npu p=p, u f =J,,

C,+C,—T0 X%e npi p=p, u = f,.

Mockoasky fo << fi <], H, caejloBaTeJbHO, Af BeJHuHHa OTpHUATEAbHAS,

.-rfi =fﬂ+$fh
f:s=fn+if2-

[To dopmyae (6) noayuaerca

e N - e,
b+ ]  GC+C,°?

fa 2__ ':2 S E.!.
el | G,

Pewenne 3THX ypaBHEHHI oTHocuTeabHo Af, u Af, W NMOACTAHOBKA B
ypagHeHnne (9) npusoaar k Qopmyae

Puc. 2. locrpoennst a8 ONpeieAeHHS
NOrpeiHOCTH  H3MEpelHs.

8 -_fu_ Co
Eaff, o= s — 1 | (K, 9. (10)

BeanuHHy OTKJAOHEHHS 4HacTOThl, HEOOXOAHMYIO AJs BHOOpa YCHJM-
Tend-AMCKPHMHHATOPA HJH €ro Pacuera, MOXKHO HalTH M3 ypaBHenus (7)
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I"papuuecky 3aBHCHMOCTH (10) u (11) upeacraBaeHn Ha pHc. 3.
AW
[Moab3yACh KPHBBIMH, MOCTPOEHHHIMH JUIsi  PasAHMHBIX 3HAUEHHH -,

MOMHO BRODPATH ONTHMaJbHBIE Pa3Mephl JaTuHKA.

E 1
T Ta

2af, 1,
8 .

5 /

8o

&8z,

483

Glie
2,
%

Puc. 3. Kpupenle OTKAOHEHHS 4acTOTH H AOrPemBOCTH
B 3ABHCHMOCTH OT H3MepHEMOro NaBACHHH.

Heo6X0AHMO 3aMeTHTb, YTO PACHETH 110 BHIIENDPHBEIEHHEIM (POPMY-
JaM CJeNyeT NPOH3BOAHTE € TOMHOCTHIO A0 7 3HAKOB.

[lpumep H nNOpAAOK pacyera, [lannbie: HauOOAbIIEE H3MEpsemMoe
nasacuue p — 0,2 xzfew®, anamerp membpannt d, = 7D MM, MmaTepHaJ
MeMOpaHbl — CTalb TOAWMHOW 2 = 0,8 Mau, s craan E 2-10% x2/cm?

u u=0,3, paGouas uacrora f,= 2000 x2y.
3anaBlIHCh GTHHIHEHHEM% — 1,5, MOMKHO HAHTH AMAMETD HENOABHK-

L
d T
HON NAACTHHBI dg - |—|5 = 'll—g = 50 MM.
ITo gopmyae (la) onpepeasercs UHJIHHAPDHUECKAS KECTKOCTh MEM-
2.108.0,083
opanmt D = T 0.3 — 97.4 K2cM.

ITo gopmyae (1) noacuuTeBaeTcsi NPorud B UEHTpE memOpans r= (0
npH HAUGOJLIIEM H3MEPAEMOM JaBJE€HHH
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_0,2@,752—0)
w, = STt = 0,00633 cx.

b
OTHOMIEHHE —— ¥ OTHOCHTEJBHYI0 MOrPEUIHOCTh H3MRPEHHS T:f_
]

MAaKC

R -
MOKHO HafiTH 1o KPHBOA (pHc. 3) A48 OTHOILNEHHH === 1,5, aaa uero

' 281,

HAA0 3AJATHCA BEJAHUHHON OTKJAOHEHHS UYACTOTH . B npejenrax 0.01-+

=+ 0,03 pas oOWENPHHATHIX CHCTEM YacTOTHOH MoAyadiuud. [IpuHaAB
E;f’ — 0,02, MokHO nafith 10 Kpupofi —E— = 0,135 u— 2 — = 2,15%.
U

F!‘IHHE: Ejfl
Ecau 3Ta MOrpEIHOCTs NO YCAOBHAM M3MepeHusi GyAer Beauka, cAeayer
A
YMEHBIIHTh —— WJAH B3ATh JAPYroe OTHOIIeHHe - —.

L]

YuuThiBasg, YTO MPOrHGHLl MPONOPIHOHAABHE JABJIEHHAM, 3a30p %
MoKeT OuTh Haiflzen no dgopmyae

_ Puae I 0,00633 |
6[. == W, = T W, = —['rf:ﬁ— == ﬂ,ﬂ-l-? CHM.
Puanc

ITo hopuyae (3) onpeneasercs eMKOCTh AaTUHKa

Co = 0,08952% — 37,9 ng.

PacuerHasi eMKOCTh KOHTYpa reseparopa
C,=Cy+C, =15 C, =15 X37,2=255,8 nd.

M3 ycaoBufi cTaOWJALHOCTH YACTOTH I'€HEparopa OHAa HE J0/KHA OblTb
meHbue 50 nd.

JIHTEPATYPA

. Auppeena JI. E. ¥npyrue saements npuGopos, Knues, Mauwrns, 1962,

9 Kaprep 5, ©®apwoy I, Wennoun Jl. EmxocTune TensoMerps ® npiGoph
AR HaMepeHnds JaBiennit u veHaun, B c6. «Msmepenne MexanuyeckHx Beanumuu
aJEKTPHIeCKHMHE MeTofamus, M., Mawrns, 1952,




A. M. MYXAMENLOB

HEKOTOPBLIE PE3YJIbTATHI JIAGOPATOPHbBIX HCCITELOBAHHH
no YAYYWEHHK YCJHOBHH BECNJOTHHHOIO BOHLO3ABOPA
B KAHAJIBI TAIUCAKA H MAXTAAPHA

Ha p. AMyaapbe HeT HH OJHOro COOPYIKEHHs, KOTOPOE PeryjaHposao Omnl
B KaKoH-TO Mepe cTok Bojbl. [TosToMy cHabHO 3aTpyaHeHn! ycaosHs Gecnio-
THHHOTrO Bogosabopa H O0pbObl ¢ HAHOCAMH B TOJIOBAX HPPHTAIMOHHBIX KaHa-
JOB, HAHOCKHTCA GOAbIIOH yulepd HAPOAHOMY XO3AHCTBY OT JAeiiruiia (pas-
MBIBA Oeperos) M HABOJHEHHH JIETOM B-MEpPHOJ NaBOJKOB H 3HMOI0 B NMEepHOT
oOpasoBaHus 3aK0pPOB H 3aTOPOB, & TAKMKEe OCJOXKHATCA YCI0BHA CYA0XO0]L-
crBa. [1pobGaema 60puObl € ITHMH ABNEHHAMH MOXKer OBITh paJiHKaJlbHO pas-
peleHd CTPOHTEALCTBOM KPYNHBEIX THAPOY3JA0B H BONOXPaHHJIHIL H pery-
JIHpOBaHHA CTOKA, KOTOPOE HaCTHYHO MOMKET DBITH JOCTHTHYTO HOCJe
crpoutensersa Hypexckoit maoTuHel Ha p. Baxm u TyaMyIOHCKO#t MIOTHHBI.

AMynapbs B HHMKHEM H CPeJHEM TEYEHHM HMEET HCKIOUYHTENLHO He-
YCTOHYHBBIL XapaKkTep noToka, Odymaawuiee H Jerko gedopmMmupylolleecs
NEeCHaHOE JIOAE, 3.’11.’_‘1:h MPOHCXOAHT YaCTHUHAH aKKYMYJAAUNA HAHOCOB, H BO-
JIO0TOK NpoTeKaeT B COOCTBEHHBIX OTAOMKEHHAX, JErKo nepeMeladach no mupo-
KOil, MecTaMii JIOCTHTaloULeH NATH H GoJee KHAOMETPOB NOHME, COCTOALLLH H3
MecHaHo-TIHHHCTLIX TPYHTOB.

HeycroiiunBocTe W OayXKIaHHe pycjia Ha y4YacTKAaX pPacHmoJOMKeHHs
OSCIVIOTHHHBIX TOJOBHBIX BO/JA03a00DHHIX COOPYZKEHHi CO348€T OMacHOCThb
OTX0Ja OT HHX OCHOBHOIO pycja, CJAEJ0BATE]IbHO, H HEOoOEeCHeueHHOCTH BO-
Ao3abopa.

becnotHHuBIT BOo3a6op NOAYUHA MIHPOKOE pacnpoctpaneHue Gaaro-
Haps CBOEH OTHOCHTE/LHOI [CIIEBH3HE H NPOCTOTE COOPYXKEHHil, oCoGeHHo
Ha HEYCTOHYHBLIX PYCJIax PeK, HeNpepLiBHO MEHAIOUIHX CBOH OUEpPTaHHs KaK
B MJiaHe, TAK H MO CEUEHHIO, H I'/le HA HEKOTOPHLIX Yy4acTKax TPYAHO CTPOHTH
IJIOTHHHBLH BOL03a00pHEIT y3e.

CTpPOMTENBLCTBO [UIOTHHHOTO Yajna TpeGyer GoJbiiny 3aTpar no cyme-
HHIO H PDEryNHPOBAHHIO Pyc/aa, YKPENJeHHo GeperoB H OCHOBAHHIT COOpYKe-
HHH TIPH C1a0bIX AJVIIOBHAMBHEIX TPYHTAX.

[Mostomy B nHacrosuiee BPEMsA CTPOHTENBCTEO IJIOTHH Ha NMOA0OHBIX
YHACTKax peK MOZKET JHUIb YaCTHYHO COKPATHThH YHCIO OeCIJIOTHHHBIX BO-
n03abopoB, a HEOGXOAHMOCTE PEryJaHpOBaHNsl pyciaa npH OecnjaoTHHHOM
Bolo3abope OyAeT CyulecTBOBATh elle A0Jroe Bpems.

KoHeuno, Buinpas/ienHe pycia IIIMOpaMH, AaMGaMu H T. I. MOYKHO 3a-
MCHHThL 3EMJICUEPIIAHMEM B PYCJE H OUHCTKOIl HAHOCOB HA TOJIOBHOM yuacTKe
(Tak HaspiBaeMbIM ONEPATHEBHEIM PEryJHpOBaHHEM, Kak HanpHMep, npoBo-
AuMbie ouncTHLle pabotel y Tamicaka, Ilaxraapua u japyrux KaHaaop
AMynapbu), ojHaKo 3TO He 3HauMT, 4TO npobiema PeryJHpoBaHHs pycaa
lipH BOAO3abope He Haspesa, Ha00OPOT, ONBIT SKCMAyaTalHH NOATBEPKAA-
eT HeoOXOAUMOCTh HX NPOBEIeHHS.
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Jlo crpouresancTBa TysaMYIOHCKOro rujpoysiaa Aas obecneyeHus ycrTofi-
yHBOro 3abopa Boasl B Kanaawst Tawmcaka u [laxraapua u Gopslbi ¢ neiiru-
meM HeoGX0/HMO BBIMOJHHTE PYCJOBBINPABHTENbLHEIE H PEryJHpPOBOYHbBIE
paGoTel Ha Y4acCTKe PEKH B paiioHe 3THX BOA03a00pPHBIX COOPYIKEHHIL.

Jlaa uayuenust 3pPEKTHBHOrO PacnoioxeHusa pycaoBLINIPABHTENBHBIX H
PETYJHPOBOMHBIX COOPYHKCHHIT H ONpE/Ie/eHHsA HX THIIOB H Pa3Mepos B oTAese
pycea pek CAHHHBIIuI' 8 1960 r. nuxenepom UYxkan-Uxyn-#amb noa
PYKOBOACTBOM aBTOpa NpoBejeHsl JabopaTopHble HCCJel0BaHHA, HA OCHOBA-
HHH KOTOPBIX HanucaHa Hactosulas crarbsa. Ha Mojean 3toro yyactka pexs
Hiyuanoch Cocrofiie pojo3zabopa npH OLITOBLIX YC/IOBHAX PEKH H MPH pery-
JHPOBAHHH Y4acTKa pycaa B paitoHe sojsosabopos. laa punpasnenns pycna
ObIJIH NPHHATH CKBO3HLIE H MAaCCHBHEE HINOPLI, a4 TaKxKe KOMOHHALHA HX.

Mojens swnoansjace B Macmtabax: ropusontaabhsiit 1: 1000, septh-
Kaaeupiii 1 : 100, To ecTh NPpHMEHAJICH METOA HCKAMEHHA MOJAeaHpoBaHHA
AT H3YUEHHs] PYCJOBOro y4acTKa pekH Ha aaune 12 xat',

KAYeCT e HAHOCOB HCNOJAL30BAJAACH NPeABAPHTENLHO CMOYCHHAA H OT-
MEITasl MapOBO3HAA H3raphb ¢ YAEGJAbHEIM BECOM OKoJo 1,8,

[IpHBOAMM KpaTKHE pPe3yabTaThl HCCAEI0BAHHI.

Y4acToK peKH y BoA0sadopHeix coopyxenuii. Ot Technin TyaMylon o
KaHanaa Tawcak peka B HEKOTOPHIX MECTax JAEJHTCSH OCTPOBAMH Ha 1BA HJIH
TPH pycJia H IpOTEKAeT B NofiMe mupHHoil 2—2.5 ku.

Or Tamcaka go Ilaxtaapra W HHXKe MoitMa pacCHIHPSETCS B BHIE Be-
€pa H y roJiosbl Kanaja [laxTaapHa 1oCTHraer mHpHELL 5,2 K,

34echb PeKa NOCTOSHHLIMH M BPEMEHHEIMH OCTPOBAMH JeJHTCH HA MHO-
HKeCTBO OOJDbUIHX H MajablX PYKaBoB, uTo CHJABHO 3aTPyAHACT CYZOXOACTBO
H popo3abop B [laxrtaapna.

Or Tysamysina no [laxtaapna cyumecrsyior HeCKOAbKo JeT TPH OCTPOBA,
NOpoCIIHEe PAaCTHTEABHOCTLIO, KOTOPblE B NaBOAOK He 3aTtonasiorcs. Omun
H3 HHX HaumHaercs or Tamwcaka M KoHYaerca HIDKe roJobmt KaHanaa [lax-
TaapHa. 1o camplit GoJbIIO OCTPOB (MAOLLA/L €0 HECKOJILKO COT FeKTa-
poR, WIHpHHA 2,0 KM).

OcHoBHOE pyciio pekH B pasHble rofsl NPOXOAHT TO BAOJAbL JEBOrO, TO
B/l0JIb nMpaBoro Oeperos octpoBa; OGepera To pasMbIBAIOTCH B NaBOAOK, TO
YBEJHUMBAIOTCH B pasMepax B MEXEHb, OCTPOB MOCTENEHHO NepeMelaercs
BHH3 110 TEYEHHIO.

B 3aBucHMOCTH OT 3TOr0 MEHAIOTCS YCJIOBHS Bojo3alopa B KaHadbl
Tamcaka u [Taxraapna. Hanpumep, ec/in ocHOBHOE pyciio HAET BAOAE JEBOTO
Gepera, oxo410 Kanana Tawcaka, To kanaa Ilaxraapua ocraercs 63 BOAW:
TO e NPOoHCXOAHT ¢ KanasoM Tamcaka,

Hasa yayumenna yeaosuit Bogozabopa na asa Gepera HeoGX01HMO BECTH
MOCTOAHHLIC PEryJHpPOBOuHLIE pafOTH ¢ NPHMEHEHHeM 3eMJIeyeprnaTesbHbIX
MEXAHH3MOB H YCTPOICTBOM IUNOP pas3jHYHOro BHIA.

B memenb noapaserca GoJbllIOe KOJHYECTBO OCTPOBOB pPasHuiX pasme-
pos. HekoTophie #3 HHX OCTAaIOTCA B NEPHOJA OT MABOJKa J0 NaBojiKa, a
JApyrue pasMbiBalOTCA H HAMLIBAKOTCA HECKOJNbKO pas B TeueHHe roja, To
€CTh MpoOUECce pycnoBhix AcopMalHit B WHPHHY H FAYGHHY MPOHCXOAMT
NOCTOAHHO.

OcHoBHbiM (hakTOpoM nepedopMHPOBAaHHA pycaa SIBJAAIOTCH HAHOCHI,
KOTOpHEE HeceT AMyaaphsl B HEOrPaHHYEHHOM KOJHYECTBE.

Cpenuuit AHaMerp HaHOCOB, B3ATHIX B npobax ¢ Geperos W AHa B CTBO-
pax sogosaGopos, menserca oT 0,071 um g0 0,339 M, a cpeaneapudmernve-

' B MoaeauHux secaepopaniax npuenman yuacrie P, P. AGaypaynos.
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CKOE 3HaueHHe auaMerpa HanocoB H3 42 npob Ha ITOM YuacCTKe COCTaBaseT

0,226 mu.

Ha stom yuactke npeolaanatwor ray6uas 2,5—3,0 M u cKOpocTH Teue-
HHA — 2 M/cex; naubGonbline raybuHsl gocTHraior 7,0 M, a CKOpocTH Teye-
HHA MoryT npessimate 2,5—3,0 mfcex. YKJIOHH
TOMKE OUEHb BEJHMKH H MEHSI0TCA B npegenax
0,00016—0,000256.

HeobxoaumMo OTMETHTh, UTO HA 3TOM Y4acTKe
BCJeCcTEHE OJYKIAaHHA pyc/a peKkH 3TH 3/eMeH-
Thl HENOCTOSHHBLE jase NpH OAHHAKOBBLIX pac-
X0J4ax.

AMmnaTyna xoneGaHusi rOpH3OHTOB B CTBOpe
Tawmcaka paBusnerca 2,0 . B sTux ycnaosuax ne-

. pen Boj03aGopHBIMH coopyieHnaMHu Tauicaka i
.~ llaxtaapua cospaercsa oOHACHOCTL OTXO/la PeEKH
. OT HHX., DTO MOMKHO NPOHAJIOCTPHPOBATL NPH-
MEPAMH,

B konuwe 1947 r. ocHoBHOE pvcao B panoHe
Tawcaka npoxoauno mo npasomy Gepery. B T0  pye, 1. [aan  yuacrxa
BpeM#fi, Kak B JIEBOM pycJe pacXojl COCTABJAA  pycaa AMY1apbH ¥ rojo-
auwn 121,18 m¥/cex, no npotoky K BopnoszaGopy  BM  Kaaaa 'l)‘ulucm-.'.'a
Tamcaxa npoxojauiao 36,3 mM*/ceK, 4To 3HAYNTEAb- (1947 r.),

HO MeHblle naanoporo. Cospanoch TAMeN0e yc- i;;‘“;ﬁgﬁ{'- R e oo e
JOBHC [rle:. ”. yagk, J—rosomn Kawans Tow-

Iaa ofecnevenus mJaHOBOro Bojosabopa et
Ha 3TOM yuacTke B 1948 r. ycTpoena BpeMeHHAan CTpPyeHanpapafwiias Ka-
MCHHO-XBOPOCTHHASA LINOpa ¢ CHNAWHBIM KapKacoMm Nno Jiepomy Gepery Builie

FOJOBHOrO COOPYIHKEHHA C Le-
L / py I

JAbI0 CHKATHA MOTOKA K COOPY-
AHEHHIO, 3eMJIecocaMH cjena-
Hel MNPOKONB K BOjA03aGopy

y A Tamicaka, B3peIBOM OTKPHTO
; 3 ?’r = PYCAO B HANIDABACHHH BOIO-

\ 2 & 3abopa.
Y ‘ﬂﬁé LLmops BHMOJAHEHH M3
Ommers 47 CHNAeB C KaMEHHO-XBODOCTH-
7 ,—-"' HO#l 3arpyskofl ¢ paccTosHueM
(AL 77 MeXay HX ocamu 20--25 .
27 Y 4 [TpomemyTKH MEN LY
,H:g;ﬁ. 4T & MIOPAMH-CHNAAMHE 3aKPLITH

Puc. 2. Maan wnopw nepea TamcakuHCKHM
roAoBHEIM coopy:xennes (1948 r.).

I—xapaGyprag kaaakn (owelnuk), 2—Kamenno-xoopoc-
TRHON KJI3IKA, 3—-CHMafNMA Kapkac, 4 —XB0pocTaHme
racuTean.

afrhexr.

KaMEHHO-XBOPOCTAHOH KJal-
koit (puc. 2).

Hapany c arum npousse-
JAe¢HB OHUHCTKA pycaa aemae-
cocaMH H B3pblBHbIC PaGOTH.

[1o nanueim HabAI0A€HN,
yBeJnueHHe Bojosabopa aoc-
THFHYTO BO3BEJEHHEM LINOP,
Onarojiapss ueMy OBl cxkar
MOTOK H MOBHIIEH TOPH3OHT
B AeBoDepexHOM pycae.

3emJeuepnaTe/ibHble H B3pBIBHBIE PaGOTH 1aJH 3HAUHTEIBHO MeHbUIH

B 1950 r. Beaesersue 6ay:aanus pekn dapsarep npoxXomua mo JeBoMy
Gepery, Ho B 1,5 kM oT TallcakHHCKOTO rOJIOBHOrO COOPYKEHHS OTKIOHAJCH
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BNpaBo, B CTOPOHY HesaTonaseMoro o6GpuiBa, OCTaBafAA y JAeBoro OGepera ya-
Koe pycao ¢ pacxogom (B mapTe 1950 r.) 125—150 m¥/cex.

Ot 3toro pycaa 8 200—250 u Builie ronoBwet Tauicaka Bnpaso OTXOAHN
norok ¢ pacxopom 20—30 m3/cex (puc. 3).

Jlng  OTBAEYEHHA JIOHHBIX
HAHOCOB H YJAY4YIIEHHA BOJLO34-

£y “ Gopa ycTpoeHsl cTpyeHanpapas-
OIa# CHCTEMA H lepeMbiYiKa H3

'"-"'{:__,,J B KAMEHHO-TPABAHOH H KaMeHHO-

C i XBOPOCTAHON  KJAAKH JUIHHOH

S, ®2 okoao 140 # B Hauaae nNpoToOKa,

OTXOJAUIETO OT JeBOOEepeHOrO
f— pycaa Bnpaso.
d llocae crpouteancrea ne-

Puc. 3. [aan yuactka pycra peku y Tam-  PEMBbIUKH dabHpaeMbli B KaHana
cakuuckoro kanaaa (1950 r.). pacxot YBEJHUYHJACH Ha 5,5

[ -nepemutka, 2—acBHA BPOTOK, J-—CTPYEHANDABARIO- Ma:"'tﬂﬁ .
uan nepeswaka, 4—xanaa Tawcaka, BICTEIHDHHB CTpYeHanpasasa-

joluleil CHCTéMbl MOBLICHAA CKO-
poCTE NOAXOAA NMOTOKA K Bﬂ.ﬂ.ﬂﬁﬂﬁﬂp}’ H Co3fiala YCJAOBHIA JiJd SaHCCCHHA

JIOHHBEIMH HaHocaMM pycaa Yaska nume coopyxenus. C 1950 no 1957 rr.
peKa B OCHOBHOM NpoTeKaJa BIOJb JeBoro Gepera.

L]
-
.
i

N
P

.

Puc. 4. INaan ywactka pycna amuuow B 35 wu ot Tyauywona ao OxraGphcaka

(1957 r.).

B nasoaox 1957 r. peka nepemecTHiach K mpaBoMmy Oepery, 3artem
OCHOBHOJI pPacxojl ee NpoXOaHa BA0JbL npaBoro Gepera, a NpoTHB Bo03260pa
B Kanan Talcaka oHa pesko nosopaunBana K Jjesomy (puc. 4). B peayab-
tate Ha 400 m HHXKe roJIOBHOTo COOpYXKeHHs Tallicaka Hauajcs pasMbuiB Je-
poro Gepera na gaune 800—1200 a; 3a 1957 u 1958 rr. on nosTOpsAJACA Ha
3TOM yuacTke 4 paasa,

B cBA3H C OTXONOM NOTOKA K CEpejlHHE PeKH Y cyuiecTBylouie ronops ITax-
TaapHa MPOXOIHJIO He3HauYHTeIbHOe KoaHuecTBo Boabl. IIPOTOK, H3 KOTOpPOTO
B MpeKHHe roasl MOCTYNana Boja B KaHal, Tenepb HENoCpPeACTBEHHO NPHMEL-
KaJa K npapomy Gepery H GBWI MOYTH NOJHOCTHIO 3aHJIEH.

Uro6ul npeKkpaTHTh JEirHW v rodoBsl Tauicaka H 00eCNeuydTb MOAXOX
pOAB K BOj03alopam, HeoGxoaumo Obl10 NMpoBecTH OEperosaiiHTHeie H pe-
ryJHpPOBOUHBIE paGoThI.

Boawmuuerso paboT, BEIMOJHEHHBX HA peke AMyjAapbe, HOCHJIO Ha OT-
NeJILHBIX YHACTKAX BPEMEHHEI XapaKrep, MO3TOMY OHH HE MOIJIH NOJHOCTBIO
YIPABAATE MOTOKOM Ha GOJBIIOIH JIIHHE PEKH M JIeHCTBOBATH JIOJTO.

PacemarpuBas W H3yyaa paGoThl 110 BO3BEICHHIO BHINPABHTEJLHEX COO-
PYIKEHMIl HA Pa3nMyYHBIX yuacTKax AMYyAapbH 34 HECKOJBKO JieT, MOMHO CKa-
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3aTh, UTo MpPH OTXOde pPekH oT MecT Bojo3abopa ofecneyeHHe HPPHTalHOH-
HBIX CHCTEM HEOOXOAHMBIM KOJHYECTBOM BOJLI OCYLIECTBJAACTCH BbINOJIHEHH-
‘€M OCHOBHBIX PEryJHPOBOUHEIX paboT B BHJAE YCTPONCTBA LINOP, BO3BOAHMBIX
OT roJIOB KaHa/JOB BBEpX M0 TeYeHHIO NepeMblYeK Mo MNepeKpuiTHIO NpOoTOo-
KOB PEKH BHILIE HJH HHXKe MecTa Bojao3alopa, a TakKe yHAJHHEHHeM KaHa-
J10B.
Habmoaenus 3a paboToil cnaolineplx WHOP, Kak Hanpumep, y r. Yapa-
oy, nokasaan obpasopanHe oKoJo HHX OOJBIIHX FAy6GHH, HEpaBHOMEpHOE
ocejlanne mnop W HeoOXOAHMOCTH MOCTOAHHOrO HX Hapamupauuda, [To mepe
HapaunBaHHA HMX BoicoTa jAoctHraer 20 s u Gojee, H WINOPH HEOOXOAHMO
VEpenasaTh y OCHOBAHHS OTKATKOI 00JBLIIOro KOAHYeCTBa Kapabyp.

M3 BHIIIEH3JIOMEHHOrO FICHO, YTO BOMPOC O PEryJHPOBAHHH PAacxoioB
BOJAL NpH GecnJoTHHHOM Bojo3abope Ha pekax ¢ OJVIKAAOUIHM PYCAoM ¢J10-
JKEH, B HACTOALLee BpeMsA JlaJIeKo ellle He paspelen, 1o3ToMy HeoOX0AHMO B
Aa6OpaTOPHEIX YCJAOBHAX NPOBECTH TAaKHe HCCJe/0BAHHS, HCXOAS M3 KOTO-
PhIX MOXHO J1aTh NPaBHABHYID CXeMy B0J03a60pa H HAMCTHTh MeponpHA-
THSH [0 PEryJHPOBAHHIO BO/AB B MOAOOHEIX Caydanx.

Peayabrarsl Ja00PaTOPHLIX ONBITOB MO PEryJHPOBAHHIO PYCAa MPH BO-
jao3adope B kanaan Tawcaka m [laxraapua. HaGmoaeuus 3a notoxom M
Aedopmanneil pycaa y Boj03abopoB Ha MOAENH JajH YAOBJIETBOPHTEAbHOE
CXOJICTBO € HATYPOH: PYCA0 peku Gaymp1aer npH Bcex pacxoiax; Norok Me-
HET CBOE Hanpaeaexne: To oGpasyer ormenn nepea sososzabopami, To OHH
HCUE3aI0T, lEpeMelLasch BHH3S. %-:e 3TO CO3/AET HEOOXDAHMOCTL POBEIeHHHA
PeryJHpoBoMibx padorT.

Mccaenosanns, nposejeHHbe HA MOIAEIH € pa3MbiBaeMbiM JIHOM, A210T
BO3MOMKHOCTH TOBOPHTL O TEX H3MEHEHHSAX B ouepTaHHaX Geperos H IHa, KO-
TOPLIE NPOHCXOAAT BCAeJCTEHEe GecnpephlBHOrO BIaHMONEHCTBIA MeX1y no-
TOKOM 1l pycaom. OaHako BCJAEJACTBHE TOro, YTO /0 CHX MOP HET JOCTATOMHO
nOJAHO pazpaboTalHoil TEOPHH 1Mo METOJAHKE MOMENHpOBaHHA MNOXOOHBIX PY-
CeJr, MOJIVIeHHLIE HaMil JlaHHbIEe Ha MOJEAH BLIPAMaKT TOAbKO Ka4eCTBeHHYI0
CTOpPOHY Mpoliecca b HaType. _

OnweiTH NOKa3aaK, 4TO AaXe 3 TO BpeMs, KOrjla riasHoe pycio B OCHOB-
HOM MPOXOAHT BROJL BofAo3abopa, NOTOK, H3MEHss CBOE HanpasJeHHE, OT-
XOMHT OT Hero, B pesyqabrate vero olpasyioTes OTMEIN,  yXylliaoune, a
HHOD/1a TOAHOCTBIO HAapyIIalouHe YCJI0BHA HOPMANLHOrO BoA03a00pa.

Taxoe nosoxenie HaGJI01aeTcA KaK B HATYpe, TaK H Ha Mogeqd. Onul-
Tl OKa34JH, 4TO NPOLOALHLIT NPOpPHAL MEHAETCA B 3@BHCHMOCTH OT Hachl-
IEHHOCTH NOTOKA: C POCTOM ee YBeJAHUMBAETCH YKIOH BOJHOH NOBEPXHOCTH
u aHa pyeaa. Ilpu Goablunx pacxofax JHHaMHYECKag oOCh MOTOKA HMeer
MEHbLIIYI0 KPHBH3HY MO CPaBHEHHIo ¢ JHHaMHYECKOR OCBIO HPH MadblXx pac-
XoJlax. |

[Tpu nponycke Boiwn Ha Molean no rujiporpagdy 3aMmeueso, uT0 BO
BpeMs TaBoAKa NMPOHCXOJHT CBAJX NOTOKA K GOJLUIOMY OCTPOBY HHiKe Taui-
caKka, rje WHpHHA NOAMBL AOCTHraeT 5 KM, AMHAMHYECKAs OCh CnpaManercs,
MOSTOMY MOXMKHO OXHAATL oOpasoBaHHe HOBLHIX NPOTOKOB uepes oCTpPoOB, H
rorja pogozabop [MaxTtaapHa oKaxeTcs B TAMKENBIX YCAOBHAX,

[Tpr Maawx pacxozax K Bojo3abopaM NpHKHMAIOTCH BCe CTPyH IO-
roka, oGaanaouiue Godasulell KpHBH3HOIN, YeM NABOJIKOBHIT pacxo/L.

Kpome Toro, Ha MojeaH HaOA0AaJHCh NOBLILIEHHLIE TpeOHH nepexa-
TOB B NOJOBO/LE ,pa3MEIB HX B MEXeHp M yraybjeHue niecos B nepHoi CTo-
AHNA BBICOKHX BOJ H 3aHECEeHHe HX B MeXeHb Kak npH npornycke pacxoaa
no ruaporpady, Tak H NpH MponycKe pacxojoB B OTJAEIbHOCTH.

[To obwemy ouepranHio pycia Moaenan oba Bolo3abopa Kagk pa3 Ha-
XOAATCA Ha TAKMX MecTax H3ruba, K KOTOPBIM BCErja npumumaerca (ap-
paTep. 31ecs obpa3oBajnach nonepeuHas WHPKYAALUHA, KOTOpas OTHHYIACTCA
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BHHTOOOpasHoi GOpPMOIl ¢ HanpaB/JeHHeM JIBHIKEHHS MOBEPXHOCTHOrO CJIOA
BO/JLl B CTOpOHY H3oruyroro Gepera, a JOHHOrO — B NPOTHBONOJOKHYIO.

Hecaenopanns Ha MoOAeH NMOKA3adH, YTO riaaBHLIM QakTopoM, BJAHSAIO-
WHM Ha BOA03abop, ABJAAETCH HANPABJEHHE TEUEHHH, C KOTOPHIM CBf33aHO
3aBJiCKaHHe HAHOCOB B KaHAaJ.

Buecte ¢ TeM ycTaHOBJEHO, 4TO HANpABJCHHE NOTOKA BAKAET HA (hopMy
rpaa nepen soaosaGopom. llpu Hawayyllem HanpasJicHHH TedyeHHs K BOJO-
3a00py HE 3aME4YeHO 3aBJieKaHHA HAHOCOB B KaHaJj, XoTa rpebeHn rpaibl ObLI
BeilIe nopora sojpodadopos, H, HaobGoport, npu Goasuiel rayouue nepesy BoO-
J03a00poM H GOKOBOM TOAXO/LE TEYEHHA K HeMy HAaHOCH Monajand B KaHal
BCACIACTBHE B3MYUHBAHHA, Bbi3bLBAEMOro ﬂDHEquHﬂﬁ ﬂHPHFﬂHHHEﬁ+

Haunayuinee manpasnenne TeueHHs CO3MAaeTCA B TOM CJjaydae, Korjia mo-
TOK HanpapAsercs K TOMYy MecTy Depera, KOTOpoe HAXOAHTCA HAa PacCTOAHHH
1/4—1/5 Bellle BepUIHHLI KPHBOH H €CJIH 3aTeM MOTOK NPOTEKaeT BJAOAL BO-
Aoszabopa.

B narype B nepuoa aeiiruma n B GONBIUHHCTEE JaGOpaTOPHBIX ONBITOB
HabJoganoch, 4To y Gepera HHIKE TOJOBHOrO coopymeHnus Tailcaka cko-
POCTH OKa3aJHCh GOJILIIHMH, CNOCOGHBIMH Bhi3BaTh CHJDLHLII Pa3MBIB JI€BOTO
bepera M C03/1aTh Yrpo3y IpOpbiBA KaHAJ0B, MO3TOMy 3/€Ch HEOOXOAHMO
BecTH GeperosaiiuTHble padoThl.

Anaanz npoTekaHus MOToKa Ha MOZEJNH B OGBITOBHIX YCJOBHAX NMOKasan
He0J4aronpHATHOE TEYEHHE MOTOKA Yy JABYX B0oA03abopoB. D10 OLIBACT B TOM
cllyuae, Korja rjaaBHoe pycjo B OCHOBHOM Teuer BoJap Bojgosabopos, On-
HAKO 3TO MOJIOMEHHE HacTO MeHsercs, H Ha MOJenH HalJI0laeTcs OTKJO-
HEHHE pycaa oT Touek Bojoszabopa u oOpasopaHue Neper HUMH OTMeJell Kak
MpH NepeMeHHoM pacXxojie, TAK H NPH NOCTOAHHOM.

Ias obecneueHHs mMoJaxojla MOTOKA K JABYM BOA03a00PHBIM y3aaM GbLIH
NPOBEACHB! ONLITH 10 BLUIPABJIEHHIO H PEryJHPOBAHHIO pycJa,

Ha moaean 6n410 BLINOJHEHO HECKOJALKO CEPHIl ONBITOB € PA3JHUHBIMH
BAPHAHTAMH PacnoJOMEHHSl TPAacChl BBIMPABUTE]ABHBIX COOPYKEHHIL.

[TpoekTupoBanne BHNPABHTEJNBHON TpPacchl AOMKHO lIPOBOAHTHLCA IO
TahOMY I'IPHHI[JH'I‘_'..-’1 HTOOR OChL ee OHCPTHIA IIMAaBHO CONPATAlOUIHECH KpHBBIC
JHHHH ¢ KOPOTKHMH NMPAMBIMH BCTABKAMH MEX1y HUMH, Beanuynny paanyca
KpHBH3HbI peKOMeHayeTcs NpuHaMaTth (5—7)B (no AaTyauny).

OnsiTel MOKasaJH, 4TO NPH BCEX pacXojax BCjEACTBHE OJaronpHATHOrO
JACHCTBHA WINOP NOTOK NpHAKHMancs Kk sojosabopy Tamcaka, KOTOpwil Kak
pa3 HaXoAHTCA HUXKe Bepmudul Kpupoil. [Ipn stom y kanana Beceraa nabaio-
Aanuce Goaburwe raybuHsl, M Biloab Bofo3abopa Ha 1/3 obuteil mHpHHL
pyeaa nporekado o 90% seero pacxona.

[Tpn nasoaxosom pacxoge 6000 m3/cex szameueHn! XOpOLIHE YCJIOBHA
aaa sojoszabopa, Gaaronapsa oSpasoBaHHIo CPaBHHTENBHO ¢naboilt KPHBHI-
HBl OYEpPTaHHA pycaa (pHe. D).

Ha monenn npu pacxoge 2000 m#%/cex 3To yca0oBHE HECKONBKO H3MEHH-
JIOCE, BEplIHHA KpHBOH TEPEMECTHA4Ch HAa HEKOTOpOC pPAaCcCTOAHHE BBEPX,
Npi 3T70M MecTo Bojosabopa oKasasoch Kak OBl CMEUIeHHEIM BHH3 B HeXKe-
JaTeabHOM Hampas/iedHd. XOTS NpH TAKHX YCJIOBHAX He HabmoAaloch
CHJBHOro nonagdHHld HaHOCOB B KAHAJ, B NEpHOJA MEMXeHH MOKHO ﬁ'lﬂﬂﬂ-
oxiaath obpasoBanue orMenel nepeg BoJo3abopoM, YXYAlIeHHe VCJOBHH
BOJ03ab0pa BCAEACTEHE YCHJICHHA H3BHJAHCTOCTH pycJaa.

Ha npasuiit 6eper pekn K Bogoszabopy kanana llaxraapra norok Gl
HAaNpasJeH YCTPOACTBOM CKBO3ZHOH LIMOPHL HHMKe IoJlIoBel lTalicaka; pasanui-
HBIM pacnojiodKeHHeM 3TOR WNopsl B nJaaHe M pasmepax Oblj0 JIOCTHIHYTO
HaWayuiliee TeYeHHe MOTOKa Yy npasoro Oepera, obecnedHBaiollee HOPMAb-
HEIH 3a00p BO/JB B KaHaa Jaxe IpH MajblX pacxojax.
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[Tocne yeranosky wnop y npaporo Gepera BeilIe TOJOBBI KaHala pycao
TIPHAKHMAN0CHL K JIEBOMY ﬁepﬂ?r B paiione Tamcaka, u Tam oGpazoBaJjcs
ugmﬁ:, No3ToMy nepejn Boa03a0OpPOM BO3HHKJO NMOCTOAHHOE HHPKYJIALHOH-
HOe TeueHHe, KOTOpoe OTMETaJ 0 JAOHHBEIE HAHOCH B CTOPOHY npasoro Oepera.

Takum oGpazom, B pesyabTare NPUMEHEHHS PEryJHPYIOUIHX COOpyHKe-
HHi B paitone Tawcaka TeueHHe NOTOKAa OTKJAOHAJOChH OT npaBoro Gepera K
JepoMy, H y Bojo3abopa obpasoBuiBajics OJaronpHaTHLIT H3rnG, KOTOPHI
B GoablIHHCTBE chayvaes obecneuHsasl nojavy BOAk B KaHaja 6e3 HaHOCOB
i YCTOHUHBOE pYCJ0 NpPH BCEX pacxoaax.

Puc. 5. MMaan moxean pycia AMyaapbh (YyHacToK — OT CTauuun TyAMYKOH 10 BOAO3a-
Goproro coopyaeiinn [laxtaapia) ¢ ykasauesm smopsl cKopocred w rayGuum noToka;

ll-n  cepua onwWToR, OHWT |; pacxop BHA Mojpean pasen 6 .ajeex, B HaType
Q=06000 a’/cex, KOAMYECTHO HAHOCOB QT = 0,4 2/a.

Macwrabn: mogean—1:25, narypu—1:25000,
ckopocti—1 cnu=02 afcex, rayouns—1:2,

{1 — CTPec L 10TOoRA, f'.;—‘r'.ﬁllf}'p CCHOEIOED 0OT0ES, 68— NNopW CRA0AHHE,. J—3M0DH NOBCPEINDCTHMEE - (KO-
pocToR, o —3mniel raAyouN, ©—Geper Lo IEAMEHEH,

Habmwoaeune 3a paboToil CKBO3HLIX WINOP MOKa3ajlo0, 4TO OHH Mperpax-
AAl0T NYThL HE Beeil Macce BOAbI, HanpabBJieHHONl Ha HHX, 8 YacTh ee mpony-
CKAaloT uepes cebs, NO3ITOMY HE BHI3LIBAIOT CHJILHOrO PasMbuiBa y roJioB IIIOP.

YBesnueHnne 3acTpoitKu WNOP yMEHbIIAA0 HX TPONYCKHYIO COCOGHOCTD,
i Haba101a408 YCHJIEHHLIT Pa3MbiB B HX OroJiOBKaXx.

Ha mojenn ycraHop/eHn BeJIHYHHA Pa3MblBa CKBOSHBIX LINOp B 3aBH-
CHMOCTH OT CTElEeHH 3aCTPOHKH H CKOpOCTH 10ToKa. B cBA3M ¢ yMeHbllle-
HHEM CKOpPOCTH NOTOKA, NPOTeKalollero vepes WMOPY, 3a UINOPOi IIpomnc-
XoauT sauienue pycna, Doabuwoi rayOoKHi MECTHBIY pasMbeib 00pa3oBajics
TOJIBKO Y OTOJIOBKA MOJIOBHBIX IUITOP.

[To pesyapTaTaMm MOAEALHLIX H  HATYpPHLIX HaOMOAEHH{T MOMHO cie-
JaTh TAKHEC BEIBO/LI

|. Ha yuactke sososaGopos Tawmcaxka u [laxrtaapra teuenHne notoka
HeYCTOHYHBO, HEMPEPHIBHO H3MEHACT HAalpaBjeHHe, nepeMelancs T0 K Bo-

A03abopaM, To OT HHX, MOSTOMY YacTo He o0ecneyHBaeTcs NJaHOBLIl Bo1o-

HEGUP Ha oba ﬁEpEr‘ﬂ, OCOGEHHD npH MocJACAoBaTCIbHOM pPacilofOoKCeHHN
RdHaJdon.

Beaefiersie 970ro po3nHkaer HeoOXOAMMOCTb BbIIPaBJEHHA pycjaa Ha
'_}*Llaa:Tl-:E BOA03abopOoB /N8 NPHIAAHHA €My YCTONYHBOH (POpMBI H pasMeposn
H HanpaBJeHHS TEHEHHS B HYZKHYIO CTOPOHY.

K pyc/OBHINPAMHTEJNBHBIM MEpPONPHATHAM B YCAOBHSX AMmyjapbH Ha
yuactke ot Tyamyiona jo [laxtaaprHa ciaejayer OTHECTH Cy’KeHHe pycia 10
pasmepos, o0eCcneyHBalOUMX  YCTOHUHBOE MPOTEKaHHE  MOTOKa MpH Beex
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pacxoiax B peke (1m0 JLlaHHBIM ONLITOB CYXKEHHE pycia  JIOKHO OHTh 10
1/3 cymiecTByiomelt WHPHHBL PeKH). N NpHAanne pycay takoro nsruba, uro-
61 oba BoAD3abopa HaXoAMJHCL HA BOrHyThix Oeperax, obecneunsas Gec-
MJAOTHHHBIIT MOCAE0BaTe/LHBIH BO/103a00p.

2. Jlas obGecneveHds HaAMJYUUIEro TeueHHs K Boao3adopy rojosa ero
AOJKHA OLITL pacmoJoxena Ha paccTosHuu 1/4—1/5 anuHBl KPHEOH HHIKE
ee BeplIMHL,, @ HanpaBsjieHHe NMOTOKA -Bhille BepIIHHB KPHBH3HE Ha 1/4—
1/5 ee AaHHBL.

3. Ilpn OGoabmom xoaeGaHHH PacXofoB BOALL B pEKe peryaxposanue
pyeaa A0JIKHO OCYUIECTBAATLCA OOLIMM peryJupoBaHHeM OCHOBHOTO pycja
(c yuerom BAHAHHA Ha AedOpMALHIO NABOAKOBHIX PAcXO/0B) H PEryJAHpO-
BAHHEM MECTHOTrO Xapakrepa s oOecrnevyeHHs YCTOUMHBOCTH MoAxXoja mno-
ToKa K ToukaM Bojlosabopa B MeXeHb MyTeM yCTPOHCTBA  3aTONJEHHBIX
wnop; nNpH 3ToM HeoOXoauMo NPpHHHMATE BO BEHHMAHHE I’JEIIIII.}'IG KOMNOHOBKY
PEryJAHPOBOYHBIX COOPYIKEHHIL.

4. YerpoilcTsy peryaHpOBOMHBEIX COOpPYMKEHHit  JAOJXKHO NpeldllecTBo-
BATh BCECTOPOHHEE H3yYeHHE YCJOBHi NPOTEKAHHA NOTOKa M pyvcaodhopmMu-
PYIOLLHX NPOLECCOB PEKH, HrPAIOLIHX PELAoUyo poJab B HOpMaJaLHOH MNO-
lave BOAL B KaHabl,

5. Mcnsitanug pasiHdHLIX THNOB KOHCTPYKUHIT COOPYIKEHHIT NOKa3aJH,
uTO JAS PYCed, CJAOKEHHBIX H3 JErKO pasMblBalONIHXCA IPYHTOB, CKBO3HBIC
KOHCTPYKIHH 0GJeruenHoro THna, COCTOAUIHE H3 OTACIbHO CTOAMMX CBai
HJAH cHnaes, HMeloT 0OJbIIOE NPEeHMYIIECTBO Nepes MacCHBHBIMI LINOPAMH.
Caeayer oTMETHTh, YTO y MACCHBHLIX LINMOP H3 MECTHBIX MaTepHaJoB TpH
OUeHb NOJIOTHX OTKOCAX PA3MBIB TOMKE HEBEAUK, H OHH B OTAEJbHLIX cJy4asx -
MOFYT OHITh NPeJOKEHb) B KayecTBe PervaHpVIOLUX COOpYKEeHHN, TaK Kak
umeloT Goabuiof obbem u ycroiuusbl. [Ipu sToM nodaKHa OHTH YTOYHEHA
IKOHOMHYECKAR 11e1eco00pa3HOCTh H AOJIOBEYHOCTh TAKHX KOHCTPYKLHIL,

6.. llinopa, pacnonomennas HuiKe Bojosabopa Tamcaka, urpaer 60Jb-
wyio pojbs B co3fanuy OJaronpHATHHIX YCI0BH{ y BofosabGopos. Ona He
TOJILKO HanpasJaser NoTok K Bofosabopy (k Ilaxraapua), HO M co3paer Jio-
MOJHHTENBHYI0 KpHBH3HY anaa soaosabopa Tawcaka, oAHOBPEMEHHO 3aliH-
iwas Jeswii Geper or pasmuina B nepuon Aeiruwia. [lostomy ee Hajno npa-
BuabHo nocraeuth. [lo onwltaM, 3Ta wnopa AoJ:KHA pPACNONOMHTLCH TAK,
yroOpl ee HanpapjeHue K JesoMy Oepery cocrasuao yroa 70° Ilpn stom
rojiopa kauana [laxtaapsa jojiha ObiTh NepeHeceHa BBepx Ha 1—1.0 KM,
qToOn oGecneuuTh YCJA0BHA NOCAe10BaTe]LHOro Boa03abopa.

Taxum o6pasoM, B CBODOAHOI peKke yayulleHHe YCa0BHil Boac3alopa
B KaHaJbl 1 3aliuTa OGeperos oT pas3meiBa MOryT OniTh 00€CneueHL TOAbKO
AP YCJOBHH HAIEHHOro PeryiHpoBaHus pycia H CO31aHHS YCTOHYMBOrO
noaxoAa 1neToxa K rojiope kananop npu GecnnorunHom 3abope. Taxoe pery-
auposanie HeoOX0AUMO 1 B O0pb0E C ABJCHHEM ACHIHILA,




A. ). YMAFPOB

OUEHKA KO3®PUUMEHTA THAPABJIIHYECKOTIO
CONPOTHUBJIEHUA BYPHOro NOTOKA C BOJIbLIOH
IHEPOXOBATOCTbLIO IHA

BBENEHHE

Onaun u3 HauGoJee BAMXKHEIX BONPOCOB, ¢ KOTOPBLIMH NPHXOJAHTCA BCTpE-
yaThes IMPH NPOEKTHPOBAHHH MEPONPHATHIH NO PEryjiHpoBaHHIO pyCel Top-
HbIX, TOPOXHCTHIX H MOLOGHBIX HM PeK,— BOMPOC 00 OUEHKE MHAPaBAHYCCKHX
conpoTHBaeHHiI GypHoro motoka. MMenHo sta BeauuWHa HEMOCPE/ICTBEHHO
onpejaeaser TPAHCNOPTHPYIOULYIO crnocoOHOCTE TOTOKA H THAPABJIHYECKHE
yaemMenTs, Ha npoTAXKeHHH MHOrHX JIeT 3TOT BONPOC MOABEPrajics HEOAHO-
KpaTHOMY HCCJIeAOBAHHIO, HO TEM He MeHee KOJHYeCcTBeHHad OLCHKA IHApaB-
JAHYECKOTO COMPOTHBJEHHS TOPHBIX peK ¢ OYPHLIM TEYEHHEM BOINI (a5 HHYX
XapaKTepHO MaJjioe 3HauyeHHe OTHOLIEHHS ray6uuer H K BeaHunHe 1iepoxo-

BaToCTH AHA A NpH 3HAYHTENBHOI CKOPOCTH) €llle HeJOCTATOUHO H3yueHa, H
B DPAKTHYECKHX pacyeTax oOLIYHO MOJb3YITCS COOTBETCTBYIOUIAMH BEJIHUM-
HAMM, MOACYHTAHHBIMU JIJIS VCJOBHI CNOKOHHOTO pPeXHMA.

[Ipn GypHOM peKHME XapakTep TEUCHHS BOABI HMEET CyLIECTBEHHBLIC
oco6ennoctd. Hanpumep, csoGoanasi NOBEPXHOCTb BOJAbI TAKHX TNOTOKOB
MpejcTaBafser He TJajKylo, a BOJIHOOOPasHYI0 NOBEPXHOCTH CO 3HAYHTEND-
HLIMH MECTHBIMH TNOBHILEHHAMH VPOBHS BOAL HajJd OTAENbHBIMH BBHICTYNA-
IOUHMHA KaMHAME, 00pa3yioniHMH JIHO TaKOro noToKa, NpHYEM 3TO TIOBhILIE-
Hue (MeCTHBII «IOANOp») XapakTepHo MJs MEpejHeil Mo TEHEeHHIO TrpaHi
KAMH$, C MPOTHBOMOJIOKHOI e (THIIOBOH) CTOPOHBI HabawaaeTca MeCcTHoe
IMOHHALeHHE FPF#HHH BO1BI.

M3pecTHo, uTO KaMHH, yCTHJAOLIHE PYCJIO TOPHOH PEKH H HMEIOIIHE
FHAYHTEJRHOE BOIBBIIIECHHE Hal JHOM, l'lp}[ OUeHR MAaJIol ]".-'I}’ﬁ'HHE MOTYT
OKA3bIBATL JIOMOJHHTEJIBHOE ED]’I[IL‘I"'I'HBJIEHHE NOTORY Kak OTIAEJIbHELIE BEICTY-
Nbl, 00TEKAHHE  KOTOPBLIX NOTOKOM B 3THX YCJOBHAX PAaBHOIEHHO HX Oru-
GanHIo.

DTo Baeder 3a coB0fi CYLIECTBEHHOE HCKPHBJIEHHE TpPaeKTOpHH Teue-
HHA, MPOHCXOAsLLEe BCAEACTBHE BO3pAacTaHHg JaBJeHHs (10 CpaBHEHHIO C
FHAPOCTATHYCCKHM) Ha JoGOBOH YacTH BHICTYNA W MOHHMKEHHS — TENTBHOM.

HS H3JOEHHOI'0 ACHO, 4YTO Hi]i[ AJBH¥CHHH MOTOKOB C CEE]’JHHPHTHHE'
CKHMH CKOPOCTAMH 110 CHJIBHO IIEPOXOBATOMY PYCIy KO3((HIHEHT THIpaB-
JIHUECKOTrO COIPOTHBJJACHHA Y ﬁ}'ﬂ.ET OTJIHYATRECH OT Tex ero SHH‘IEHHI"'I, KOTO=
pPHE NMOJYUYEHBl 15 CNOKoRHOro noroka. Ilas onpelenetus BeqHYHHEL Yy pe-
KOMEHAYeTCs NeJil pAl SMIHPHYECKHX (OpMYyJ, NpHYEM NPHMEHEHHe KaX-
JLOIf M3 HHX OrpaHHYeHO npeiejiaMi Tex onblTOB, Ha KOTOPLIX OHAa OCHOBaHa.

A. T1. 3erxna [1, 2] Ha OCHOBe aHa/iH3a HUMEHUIMXCH IKCNEePHMEHTAJ b
HEIX JIAHHEIX TOKA3aJ, UYTO ONBITHI, JiexKallHe B OCHOBE C}-‘IILE’-TTE}'!DIILHR aM-
NHPHYECKHX [I]l'}p]'l.'["_u".ﬂ, NpoBCiAcHEl B I‘.I|Zi(l,,.|],ﬁl‘.flﬂ.."'.lJ JAJCKO He JOCTATOUHHIX A
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BCEX BCTPEYAIOUIHXCH B NPAaKTHKE CAy4vaes, H, B 4aCTHOCTH, HMH HE OXBaue-
Hbl pekHn ¢ GOJNLUIOH LIepoXoBaToCTLbio aHa. (LJ1e0BaTeJbHO, OCTAeTCs 3KC-
TPONOJHPOBAThL, OJHAKO SKCTPONOJSALHA 3SMIHPHUECKHX (OpMya MoONer
MoBeCTH K cymecTseHHsM omnOkaM. [lostomy Gosee npasuibHo ObLIO OGbI
HCIIOAB30BATh TEOPHIO NoaoGus, HF3secTHo, uTo B nocaenHe rojibl Ha ocHoBe
ee MoJYYeHh TaK HA3BIBAEMbBIE MOJYIMIHPHYECKHEe (hOpMyJEl, onpaBjlaHHble
COBPEMCHHBIMH TIPEACTABACHHAMH O NMPHPOJAE FHAPaBIAHYECKHX CONPOTHBJC-
HHIT M 3KCHEPHMEHTaJbHO NOATBEp AeHHble. OHH NMOJAYYEHBl JHIIL JAJs
cayuasi OJHOPOAHONH 3EpPHHCTOI IIEpoXoBaTOi NoBepxHocTH crenxu [l, 2,
3, 4, 5, 19]. Oanako noBepXHOCTH OBIBAIOT PasHOPOIHLI, CAEA0BATENLHO,
NpHMeHEeHHe 3THX (hopMyJa BeckMa orpanHueHo. K ToMy e HCnojb3oBaHHe
HX Tpebyer NpejBapHTEIbBHOrO ONpeleieHHA YHCJACHHBIX 3HaYeHHH BeJHYH-
HB afcoMoTHOl 1EepOXoBAaTOCTH, BXOAAULENl B yKasaHHule dopmyast, [an
OVPHOro NOTOKA HET PaCUYETHLIX 3aBHCHMOCTEH!.

[Mpu npoekTHpoBanud ruapoyaaop Ha pekax Cpeaueil AsHu H nposejie-
HHH PEeryjHPOBOYHBIX M 3AIIHTHBIX MEpONpHSTHH HA HHX B NPAaKTHKE CTaJl-
KHBAIOTCH C HeODXO/IHMOCTRIO VOTAHOBJISHHA KOPQHIHEHTOB MHAPABJIHYECKHX
conporupieHui. B cBA3H ¢ 9THM HAMH NpPOBEJEHLl B TeYeHHe HEeCKOJbKHX JieT
TnoJeBbie W Jab0paTopHLIe HCC/EL0BAHNS. fady

B nannoit crarbe H3NAralOTCH OCHOBHEIE Pe3yJIbTAThI HCCJEJOBAHHH IO
OLEHKE 2aBHCHMOCTeH, HeoOXOAMMEBIX VI pacyeToB KO3(pHILHEHTA THIpaAB-
JIHUYCCKOTO COMPOTHBJACHHs A (Ham' cooTBeTcTBeHHO Koagduuuenra Ilesu C)
paBHOMEpPHOTO [ABHMKeHHs OYpHOro MOTOKA B OTKPHITHIX pyciax ¢ GodbHIOH
OTHOCHTEIBHOH MepoXoBATOCTHIO,

PaGora nposogunace B CAHHMBIIuI! w 3asepuwena 8 JITH um.
M. H. Kanunuua na kadeape HHMeHeDHOH THIPOJOTHH N0J PYKOBOACTBOM
JIOKT. TexH. HayK npoteccopa M. H. Jlesn,

Peayabratel HATYPHBIX M Aa00PATOPHLIX HCCJENLOBAHHIA

Hatypusie nccaeposanus. Jlis H3yueHHA FHAPABJIHYECKOro CONPOTHB-
JieHHs NPOBOJAHJINCE HATYDHEIE MCCAEIOBAHHA CTPYKTYPLI TYPOVIEHTHOrO pyc-
JIOBOTO TIOTOKA Ha YYACTKAX TOPHLIX PeK ¢ TeueHHeM, GJH3IKHM K paBHOMep-
HOMY, B OCHOBHOM Ha pekax Kapaukyjb, Axkramw, Yram (nputoxu p.Yupun-
Ka), a Taxke ia pexkax [lapkenrtcait m AnTninGekcail ¢ X DPHTOKaMH,
HMEIHIIHXY OJHHaROBLIE .‘{EPHI{TIEPIH’.'I"IIHH no I'EGJIDTH'-IECHQM}" CTPOEHHIO, THH}'
MaTaHus, ¢Gopme HX OaccedHHOB B NJaHe, HAUOCHOMY #H THAPABIHYECKOMy
peruMy H T. A, Jaga HunocTpauHn NpHBOAHTCA XapakrepucTHKa pekH Ka-
paHKyas [8, 9]

Kapaukyan — rophasi pexa, XapaxkTepHayiomasca TaAKHMH rHApaeJHye-
CKHMH 3JIEMEHTAMH TNOTOKa: :

cpeiHerofioBple pacxoisl B npefenax 0,2—06 m/cer,

cpeaHecyTounple (B mepuoi Mexenn) — 0,10—0,5 x3/cex,

B NEpPHOJI NaBojKa pacxol ypeanuusaercs jo 5,0 méfcex,

HAOJIOJICHHBIH MaKCHMaJbHbLI pacxoil Bofwl paBen 26 m3/cex.

o peke Kapanky/b jionuble HAHOCH B OCeHHe-3HMHHIl NEPHOJ Nepeme-
wawres B cpejHeM B KoauuectBe 40 2/m®, a B BeceHHMI HACHIILEHHE VBEJH-
upBaerca fo 35000—50 000 ¢/a® u Gosee. OcHopras Macca HAHOCOB TPAH-
CMOPTHPYETCA BECHOH BO BPeM# Nnapojika. 3a 3T0T NEePHOL KOJNYECTBO LOHHBIX
HAHOCOB coctapaser npumepuo 85% or rosoeoro croka [8, 9]

! Hatypusie wecaeaosanua nposoauanck 8 1957—1959 rr. na ropusix pexkax Hupuni-
«cKoro Gaccena noj pykopojacreoM A. M. Myxamenoea. -
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- o Jlns naMepeHHs THAPABJHYECKHX 3JIeMEHTOB MOTOKA H pacxojla JOHHLIX
HAHOCOB M MX XaPaKTEPHCTHK B HATYPHBIX YCJIOBHAIX Hamu Ha peke Kapaw-
Kyab BhiOpan ydactok aaupoi 100 a (pue. 1), rae jia yaasiusanus Tpa-
CINOPTHPYEMEIX JOHHBIX HAHOCOE OB NOCTPOEH GacceHH-OTCTONHHMK | JJIHHOH
5,5, mupunoii 10 u raybunoit 1,5 #. B xonue facceiiHa B cTeHe JJIA TOYHOTO

Doaluiionnormy > ﬂgjﬂﬂiﬂmﬂ'mb

Puc. 1. Cxema pacnofoxeHHs ONLITHOIND Y4HacTKa HA pPexe
Kapankyab.

1, 2, 3, 4 0 S—pehxn; G—croop M 1 ¥IMC, 7—chpocuoft kawan, §—Gac-
cefn-oTeTonug, 9—sonocane, J0—npoumumsHan Ttpyba, [/—onWTHIA NAO-
HnaKa.

H3MEPEHHH PAcXoja BOJb! CAEJaH BOMOCAHB TPaNeueHaalbHoro CeveHus -
puyoii mo auy, passoii 1,5 a. Psigom ¢ GacceiinoMm (B ob6xoa ero) uwen cGpoc-
HOHl KaHan Aaf nepexJioueHHsi BOAOTOKA Ha TPAH3HT BO BpeMsA H3MEPEHH:
KoJimuecTBa jnonublx nawocos, Ha paccrosuun 20 4 oT BXoAHON KPOMKH Oac-
celHa-oTCTOlHIKA BRIe No TeueHHo Obli obopynosan creop YTMC, nepsuii
CTBOp, OrpaHMuMBaloninii pabounili yyacToK; BTOPOH HAXOAWICH Ha PaccTos-
i 52 M ot mepeoro. Ha nporsmenun 100 u (or creopa 2 a0 Oaccelna-
OTCTOHHHKA) YCTAHOBWIH pefikn, ofa ctBopa 0DOPYAOBAJH T'HAPOMETPHYE-
CKHM MocTHKOM. B npoliecce HecaegoBaHua Ha padoueM YYACTKE JJIHHOM
100 & H3MepaaHCh CJefVIOllHe TEpaB/HYecKHe XapakTepHCTHKH MNOTOKA:

ray6una Boasl [, ykioH BOJHON noBepxHocTH [, cperuss CKOPOCTh U, BHICTYI

epoXoBaToOCTH A M pacxoa Boasl Q.

Cnyfuna moToka onpejeisiach Ha OCHOBE MPOBEAECHHOH HHBEIHPOBKH
cBOOOJIHON NMOBEPXHOCTH BOALI M JAHA Ha ABYX CTBOpPAX, OrpaHHYHBAIONMIHX
paGounti yuactoxk. MaMmepeHusi NPOBOJAMINCE Yepes 5 €At B MOMEPEUHOM ce-
YeHHH.

VEKJIOHE! BOAHOIN MOBEPXHOCTH Ha pabouux yYacTKax olpeie/isijiich HH-
BEJUPOBAHAEM CBOOOAHON TOBEPXHOCTH H NATHIO PeHKamu.

PacnpeliejeHie CKOpocTeil MO BEPTHKAIH H3MEPSJIOCh ¢ NOMOUIbIO Bep-
TyiKH H TpyOKH IIuTO, NMOBEPXHOCTHbIE CKOPOCTH — NMOMIABKAMI, LIEPOXO-
BATOCTH JHa — C NoMollbio npodunorpada. B fonoaxenne K 3TtomMy uepes
Kaxjapie 2—3 cs NpOH3BOANIACE HHBE/IHPOBKA NMOBEPXHOCTH J1HA, ero Liepo-
XoBaToOCTell B NPOJAOJLHOM H MONMEpedHOM Hanpasjenuil. PacxoAbt BOIAbI 0
0.3 M3/cex HaMepsAUCk TPEYroibHbM Bojaocausom, a or 0,3 no 1,0 M ecen
sojocauBoM Hunoserts. B ciiyuae, Korna pacxon cecrapasa Goaee 1,0 w3/cex,
H3MepeHHe NpoH3BoANIock ¢ moMouibio npuGopa UPB-52 (9] Onsitel nposo-
JHJIHCE B INepHOd naBojkd, NPH O0NBLIOM KOJMHMYECTBC TPAHCNOPTHDYEMBIX
JIOHHBIX HAHOCOB, H B MeéiKeHb, NPpH OTCYTCTBHH HX HHTEHCHBHOI'O JIBHX{EHHH.
B riocieHeM cayuae mepeMeliainch HaHochl d=2-—3 ma, KOTOphIe He BJIHA-
JOT Ha HM3MeHeHHe LiepoxosaTocTd jaua pycaa. WM s nepuoa naesojka, m B
nepHoj Mexenu Obito Gypnoe Teuenne. Bee uamepenible IipaBinvueckie
SJEMEHTBl TOTOKA, TeOMETPHMECKHe 3JIEMEHTHl pPyCid, KOJHYECTBO W3Mepen-
HbiX (OODEeMHLIM METOAOM) JIOHHBIX HAHOCOB IT MX rpaHyJOMETpHUECKHE CO-

cTaBbl npejcraeieds B Taba. 1 u 2.
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B taba. 1 taxxe npusefieHsl JaHHHe HATYPHLIX HCC/EAOBAHHE HEKOTOPBIX
pex Kuprusum [17, 18].

B pesyasrate o0pabOTKH BCeX NoOJyYeHHBIX CBeJeHHI onpejaejeH Koadg-
(bHUHEHT T'HAPABJHYECKHX CONPOTHBJCHHI

3 2eHJT
. =
Tabawnwna 1
; v, Qr T [t
M Meex H, & JL'.E,’-‘.'!"H I 2 ,Pu-:: Ig (&-107) Re
Peka Kapankyan, 1958 r.
1,80 1,95 | 0,30 41,60 | 0,035 4,40 |4,30| 1,73 585500
2.30 2,20 0,32 74,50 | 0,038 4,67 | 4,50 1,69 705000
1,70 1,90 0,27 37,40 0,036 4,10 4 35 1,72 S 14000
1,56 1,80 | 0,2 45,80 | 0,034 424 l432| 173 468500
2,40 2,10 | 0,33 56,70 | 0,034 4,60 | 4,48 1,70 694000
2,07 2,00 | 0,33 41,10 | 0,036 4,62 | 4,15 1,76 GGO000
237 J,d8 1,12 642,0 (1, 045 4,50 3,40 1,91 785000
(0,374 0,985 0,143 (0, (43 2,10 2,584 |94 141000
0,45 1,06 0,159 — (), 038 2,30 4,10 2,02 169000
0,606 | 1,10 0,195 — 0,040 2,21 2,86 | 2,10 212000
0,507 | 0,915 0,146 = 0.016 4,72 |4.26| 1,74 134000
0,722 1,48 | 0,175 — 0,039 3,96 | 4,05 |,78 260000
0,73 1,08 0,198 - - 00,0215 4,25 3,70 1,85 214000
0,916 1,15 0,237 — 0,020 4,00 3,80 1,84 272000
1,04 1,37 | 0,212 L 0,023 4,60 |4,45| 1,70 291000
1,06 1,56 | 0,284 — 0,033 4,75 | 3,67 1,80 443000
Pexa IMlamcu, 1960 r.
1,44 |1,45| 0,285 — 0,027 | 425 |3,74!| 1,8 413000
0, 666 1,37 0,167 0,033 4,00 4,16 1,76 229000
7,0 0,78 0,60 : (0,002 9.7 a, 1 1,980 468000
18,0 0,92 | 0,80 1,26 0,002 | 11,8 5,2 1,57 736000
35,0 1,10 0,90 - 0,002 12,5 5,85 1,465 Q40000
70,0 1,30 | 1,0 — 0,002 | 13,3 6,60 | 1,36 1300000
9,36 1,58 3,0 43,46 0,035 2,20 2,60 2,18 HT0000
9,89 1,58 - &, 04 0,034 4,30 2,60 2,17 B850
9,80 1,60 -— 4,90 (), 085 2,90 2,70 2.15 929000
12,1 |, 78 4,620 0,036 520 12,72 2,13 1120000
10,5 1,73 - - 10,90 0, 055 3,00 2,80 2,11 1000000

i Ko3(UIHEHT KPHUTepilsl peXHMa JABHIKeHHA, TO ecTb KpHTepusa Pei-
HOJIBJCA

Re'= —=4 (2)

rne H — ray6uHA NOTOKA,

U — Cpe/lHAs CKOPOCTh,

v — KHHeMaTHYeCKH Ko3(PdHUHEHT BA3IKOCTH,

[ — YyK/NOH BOJHOIl MOBEPXHOCTH,

JlabopaTtopHble HCCaeaoBaHHA, [leak HAMIHX Ja0OPATOPHEIX HCCAEN0-
BaHMil — yCTAHOBAEGHHE CBA3H KO3Q(HUHEHTOB THAPABJAHUECKHX CONPOTHB-

. 2 H
JA€HHH € XapakTepPHCTHKOH moTOKa |A =f(R€,1:. .u) | H H3YuEHHE KHHEeMa-

THKH OYPHOro MOTOKa AJA IWHPOKOro jaHanasoHa oT THApPaBJIHYECKH
rAafkoro pyciaa a0 00JbIIOH LIEPOXOBATOCTH.
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HDJI}”-!EHHEIE B HaAType€ XapaKTEPpHCTHKH THIAPABJAHYECKHX 3JEMECHTOB
DYPHOrQ MOTOKA TO3BOJMAH BOCIHPOH3BECTH HX B JADOPATOPHEIN YCJAOBHAX
B JOTKE H H3YYHTh CTPYKTYPY IOTOKA.

JlaGopaTopHble HCCAEAOBAHHS OYpHOTO TOTOKA ¢ GOJbIIOH OTHOCH-

TEVLAE)
TEﬂI:I-IﬂI::l IHNepoXOBATOCTEI) | — = == ﬁl:nl-"IH BHINOJHEeHRE B 3KCIIepDHMEeHTAJbL=
TH= 10 P

HOM J0TKe AauHo# 14 M, mupuHoit 0,255 u Beicotolt 0,5—0,4 .

Bxoauas uacte AAHHOW 6 M BeNoAHeHa W3 jocok. Ob6a Gopra
JOTKA Ha NpoTaAxeHHH 6 M CAeNaHbl CTeKJAAHHLIMH, KOHUEBOH Y4acToOK
(u3 mocok) cocrapaser 2 4. KOHCTPpYKUMA JOTKA [O3BOJAET H3MEHHTH
ykacn ot 0,00 ao 0,05. B koHue uMmeercsa OaccefiH-oTcTOHHHK AAHHONl 2.5,
BeicOTOH 1,5, mupuno# 2,0 M., B orcTOHHHKE YCTAHOBAEH BOJOCJAMB Tpa-
Mnenenaansbioro ceuenus, BacceliH cayKHT OJHOBPEMEHHO AJs1 YJaBJAHBA-
HUf JOHHBIX HAHOCOB.

Bopa nonasasack B roJOBHOH OacceflH JOTKa HENOCPE/ACTBEHHO OT Ha-
COCHOH CTAHUMM € NOMOULLID TpyOonporoia 4 = 20 cut.

B npouecce sKCOepHMEHTHPOBAHHA PACXO/Abl BOAL H3MEDAJIHCh JBYMs

pojlocuBamu: Maase (Q<C5 a/cex) —TpeyroaskbiM BogocausoM (x=90°),
a Goabmue — Tpaneneusanbunim (b= 0,5 x). Bcero nposenexo 3 cepus
ONBITOB.

OnpiTel nepBofi CepHH CTABUIU B JIOTKE C IAaJKHM JIHOM NpPH H3Me-
HeHHH pacxogos or 0,8 ao 60 2/cex. J[no ero OLJ0 OKpameHO 3Mane-
BOH KPackofl M HME@J0 HESHAYHTEJBHYIO LIEPOXOBATOCTb C BHICOTOH BHICTY-
noe npumepHo 0,01 ca. Hsmepenue rayOHHbLL NMPOH3BOJHJIOCE TeCTEPOM
¢ TouHOCThIO 0 0,1 Mat. YKJIOH BOJHOM NOBEPXHOCTH H3MEPSJICH HMBEJH-
POBKOH rOPH3OHTOB BOALI, 4 JAJA KOHTPOJA [MOCTABHJIH NbE30OMETPH, NO3-
BOASIOMHE M3MEPATH NEepenajy ypoBHd Mexay crsopamu. Bo Bpems ornbl-
TOB B TPEX CTBOPaxX H3MEpPAJOCh pacipejpeietie ckopocreii mo raybune
Tpyokoit [uro.

Bropas cepus ONBTOB [POBOJAHJAACL B TOM e JOTKE, HO JAHY €ro
HAKJEeHKONH uacTHI NeCKa M rpaBus onpejeJeHHoro auamerpa (d=2—4,
5—7, 7—10 u 40—50 mat) Gul1a NpHAAHA WEPOXOBATOCTh.

B Tperpefi cepuu AHO ObLIIO NOABHIKHLIM, TPOH3BOAMJACHL MOJaYMa Ha-
HOCOB C IIpeAeabHHM Hachimennem, Hanocs O 0JHOPOAHBIME, d =2—4,
5—7, 7T—10 u 10—20 MM, ¥ pasHOPOAHLIMH (cMech), & = 0,1—20, 2—10),
0,1—10 ms. OcHOBHBIE THApPABJHUYECKHE XAPAKTEPHCTHKH MOTOKA, KOJH-
YECTEO HAHOCOB, X rpaHyJoMerpHueckufl cocras npHBejeHsl B TabJI. 4 4

B tperbheii cepuu onuiToB ¢ mnogauel manocos d=0,1-+20 s pnn
H3YUEHHS XAPAKTEPHCTHK TYPOYJEHTHOCTH NOTOKA NPHMEHEH MeTOoj CKO-
pPOCTHONH KHHOCBHEMKH., ['AyOHHY NMOTOKA H CpejHEe 3HAYEHHE BHICOTHI Bhi-
CTYIA LIEPOXOBATOCTH ONpEnessad, Kak #u 1pH obpaboTke JAAHHBIX HATYp-
HeIX u3mepenuit. Ilpw sToM oOkasaroch, 4TO IJIOCKOCTL (CpejaHee rujapas-
JHYECKOE JAHO), MO KOTOPOH H3MEpAeTcda rayOuHa NOTOKa, JEKHT MEN1y

OCHOBAHHEM SJeMEHTOB [WepoXOBATOCTH M HX BepUIHHaAMH, NPUMEPHO HA
A -
0,5 cpeaHefi BHCOTH BHICTYNA (T:!-,ufrr:- cooTeeTcTBYeT gaunnim B. H. IN'on-

yapopa [4], A. §I. CaaGoaknna [11], M. K. Hukuruna [10] u A. T1. Cu-
aoposa[l2|, koTopue NPOBOAHAH HCCAEAOBAHHA C HAHOCAMH 3€PHHCTOMH
IIePOXOBATOCTH KPYMHOCTHIO 10 4 cau. [lpunsitoe cpennee rHApaBinvec-

A
KOe JAHO, paBHOE —-, CHpaBelJIHBO Kak JJd OJAHOPOJHBIX, Tak H i

PAZHOPOAHEIX HaAHOCOB. Kak NMOKa3aad MHOPOYHCAEHHLIE SKCMNEPHMEHTANbL-
Hbl€ HCCJEeLOBAHHA,
L

A= o (3)
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A JAAs pPasHOPOJHLIX HAHOCOB 3Ta BEJHYHHA OKa3aaack MEHLIIE.

Bonpoc

06 OnpeneseHHH CpeHero 3HaUeHHs OUYeHb BAXKEH, HO NOJHOCTLIO HE pe-
MEeH H ABJAeTCA NpeiMeToM AajbHeHlero H3y4yeHHs. :

Tabawna 3

f.ﬁ:i‘;;:c:p?}- Auanason waMene- | Jnanason waMcnc-
MaTephaa W €ro amaMeTp, MM peieHnlEx Aaw | WA FAYGEUN BOal 1t Q, aleex
OUPECACACHHA A v EM
Fpapuii, d=10—20, 4 _, = 15 16 2,96—8,4 1015
Ipapuii cpexnnii d=2—-10, d_, =63 8 o —6,5 3—20
I'pasuilt d=40—350, d_, = 45 21 1,45-15,2 0,35 57,2
Mpapuit Meaknil d=0,1-10, 4, =6-6.5 7 2,7 —17,2 3,2 —20
IPEHHEE;?“&E (cmece), d==0,1—20, 7 2.923,89 610
e atitoe 54 0,98-20,9 08—65
'paeuii, rpapuii cpeannii W rpasuii c
neckom, d=0,1—40, ﬂ'tp = 7,1 =32 14 4.8 —14 82 6,9 —40
Ipasunii, d=7—I10, dcpzﬂ.-’i 3 4,66—8,86 4,8 —15,5
lpasnii cpeannil, d=5—7, dy, =06 5 5,25—9,6 10-—20
'pasuit meaxuii, d=2—4, d =3 20 1,43-10,2 1,7 =25
Beero onuTon i 155 0,98—20.9 0,35 65
Hunanazon wome- Tmanason
MaTepuaa W cro AMaMeTp, MM Hj;;i' Yraon [ “3':_“:“;;::”
a
Ipaeui, d=10—20, dey = 15 4,6 —10,00 | 0,031—-0,0522 | 5,21 —-314
Fpapuii cpenunit d=2—10, d, =63 5,85—16,25 | 0,0321—0,0372 30471
Ipasuit d=40—350, doy = 45 0.69—7,87 0,02—0,03
Mpapnuit meaxui d=0,1—10, dcpzﬁ—-ﬁ,ﬁ 4,33—18,0 0,0308—0,0327/10,45-- 326
I'papkii ¢ aeccom (cmecs), d=0,1-20,
dey =6,47—9,2 b0 —8,20 0,0354—0,0581141,66 416
Jlio raankoe 95—3850 | 0,0033-0,02
I"papuii, rpasnii cpeausii » rpasui c
neckoMm, o=—0,1—40, dey 7.1—32 6,86—24 .4 0,020,026 3.5 —T12
Fpasuit, d=7-10, d, =85 11—20,8 |0,0033—0,00425
['pasuit cpeanwil, d=5—7, rfcp— 6 13,1—24.,0 0,004—0,013 5—10
lpapnit meaxnil, d=2—4, d#.p =3 7.15—=51,0 |0,035—0,0199 3—-30,0
Beero onmros 0,69—3850 | 0,0033—0,0581| 3,0 —471,0

B kamaom onsite HaMepaaiachk

TeMIeparypa BOAK A8 O

IpeaesaeHyn

kHHeTHueckoro kKosdduunenta Ba3kocTH. XaPAKTEPHUCTHKA ONBLITOB JaHa B
taba. 3. Hccaepopanusi NPOBOAHAHNCE KaK € OJAHOPOJHbIMKW (HAKJAEEH-
Has 3epPHHCTAA I1UEPOXOBATOCTh), TaAK H € PASHOPOJHLIMH 1O Kpyn-
HOCTH HAaHOCAMH W NpH nojBHxHOM AHe, [lpeacrasienue 00 HX MEXAHH-
HECKOM cOcCTapBe, EPEJIHEH KPYNHOCTH H CTENEHH HEOJHOPOAHOCTH naetr
Taba. 4. Kak BuaHo H3 Ta0aull, HAHOCH, HCHOJb3OBAHHLIE B ONLITAX, Xd-
PAKTEPH3YIOTCA LIMPOKHM AHAMA30HOM H3MeHeHus Kpynnocrei — ot 0,1—
jo 60 msm. OtHowenne HauGoJ€e KPYIMHOro MmarepHaaa K Hauboaee med-
KOMY cocragaser npumepuo 600,

Ha ocHoBe NOJYUEHHHX JAHHBIX THAPABJAHYECKHX H IreoMeTpHYecKHX
XaPAKTEPHCTHK HAMH MOJCYHTAHBI KOI(PPHIMEHTH TI'MJIPABJHYECKOrO CO-

20 HJ v-H

NPOTHBAEHHA A = == u kputepus Pefinoabaca Re = ——.
v
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JL1Aa NOJAVYEHHR MPABHALHOrO (PHIHMECKOro MNPeACTABAEHHA O Mexa-
HH3ME JIHHAMHYECKOro BO3AEACTBHA MOTOKA HAa HYaCTHUY pasMbiBaeMoro
MaTepHasa, Jexaulyio Ha jaHe, W o6paTHOro BO3JNEACTBHS 4aCTHL, HA NO-
TOK NPOBELEHO HCCAELOBAHHE TYDPOY/JAEHTHBIX XaPAKTEPHCTHK CKOPOCTHOrO

TaGbanua 4

PpakuHA, %
Q. Qr O G i e
aice | ycen | “H | meez | w0 | BH-ol P85 | Yap | 0-w0 | 255 | 255
6,9 3,5| 0,1—-20 | 689,5 — 20,25 34,1 21,8 | 3,075
6,9 3,510,120 | 837,0 — — — 18,16 32,556 | 21,0 | 6,56
10 0 0,120 | 1707 — 55,2 11,4 7,22] 2,05
10 9 0,1—-20 | 1753 — — 55,0 5,67 3,87 1,88
10,5 5 0,1—20 | 1548,5 — -— - 44,64 7,03 2.84] 1,45
20 20 0,1—30 | 6586,0 —_ 10,50{ 18,701 34,30 a, 10 2,701 1,65
30 45 0,1—40 | 7519 15,21 43,.75] 12,0 17,89 4,32 2,06] 0,89
40 72 0,1—-40 | 6901 33 18,5 | 8,35 15,80 9,90 2,62) 1,57
PpaKuns, %
Q. Q¢ OGumit |~ i depr | Duaxe
o 0.25—
AlCEK. zleex BEC, 2 |2,0-3,0(1,0-20 05-1,0 o 0,25 M e b
6.9 3,2 | 0,1—20 699.5 | 0,57 | 2,58 10,1 3,30 4,30 7,53 | 20,0
6,9 | 3,5|0,1-20] 837,0 | 0,537 3,3¢ | 10,45 | 3,28 | 4,0 7,11 | 20,0
10 0 0,1—=20 [ 1707 1,41 | 4,39 12,85 | 0,4 2,54 9,96 | 20,0
10 9 0,1—20 | 1753 5,41 | 7,24 12,5 aig 2,56 9,65 | 20,0
10,5 5 0,1—20 | 1543.5 | 2,16 | 5,26 21.8 9 5,85 7,865 20,0
20 20 0,1-30 | 6586,0 | 2,44 | 4,40 11,28 | 8,72 7,40 |13,65 | 35,0
30 45 0,1—40 | 7519 0,51 | 0,75 1,57 | 0,53 0,53 27,08 | 50,0
40 72 0,1—40 | 6901 1,531 0,04 7,88 | 2,020 2,05 |27,65 | 60,0
Ta6auna 5
?E Huno d * . - : E : : _;:::Z
25 el 0 IS SR 0 S BT B (S0 | [ (O L B
| | Hemoasum-
Hoe {ona-
vopoauoe)| 40—-50] 5 - — 1 4,03 | 49,5
2 | Henoapuu- 45,0 121,00 | 3—4 | 1,2 | 0,02
noe (on-
nHopoauoe) | 40-50 | 10 — | 5,68 | 70,5
4 | Moasux-
Hoe (pai-
nopounoe) | 0,1—20 | 6 | 208,3) 34,8 | 3,0 | 80,6 8,35 4,3 E[E_n 1,5 |0,0558

nNoJss NoToka mno Beeft rayGuHe © HCNOJAb30BAHHEM MET0Aa CKOPOCTHOM
KHHOCHeMKH, MccaenoBaiisi NMPOBOAMAHCE B YCAOBHAX pasHoMepHOro Oyp-
HOrO pemuMa ABHKEHHA NoToka ¢ O0AbIIOH OTHOCHTEALHOH WEpOXoBa-
TOCTBIO NpH uucaax Pefinoabjaca Re = (1 = 15) < 104, uro xapaxrtepHo
JAAA TOPHBIX H MNOPOKHCTHIX pex, GHCTPOTOKOB C NOBMUIEHHOH LIEepoXo-
BATOCTBIO M T. A. 3aCHATO IIECTh OnNuLTOB. JlAHHA CHHMAEMOro nosca B
kaxcgom onure 50 cM. XapakTepHCTHKA TPeX OCHOBHBIX OMNBITOB MpHBE-
jgeHa B taba. 5. CbeMKa CKOPOCTHOrO NOJAA MOTOKA OCYULECTBASNACH C
6oky JaoTka yskonaenounoit (16 mm) kuHokamepo#t ,Kues-4® co ckopo-
cThi0 64 kaapa B cexyHay. A BH3yaJAH3alLHH MOTOKA B ONLTAX HCHOJAb-
30BAJHCh 3SMYJAbCHOHHLIE MIAPHKH-HHJAHKATOPH HYJAEBOA IHAPaBAHUECKOH
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KPynHocts 0Eea0ro LBera, AHAMETPOM NPHMEDHO OKOAO 2 MM, H3TOTOB-
JAEHHKLE W3 CMEeCH rycroreprhix 6e/adJ W BaseaHHOBOro macaa. Bnyck ux
B NOTOK NPOM3IBOAMIACH NO BCell rayOHHE paBHOMEPHO Ha PAacCTOSAHHH JBYX
METPOB OT Hauaja pabouyero yuacTka.

O6paGoTka MarepHaloB KHHOCBLEMKH TPOH3BOAHAACH MO METOAY,
uanoxennomy B paGorax E. M. Muuckoro [13] u B. A. duamana [14)|’.
RIEPBLE HCMOJB30BABINHX CLEMKY [IPH HCCAEAOBAHHH MYJ/IbCALHOHHHX
X4pPaKTePHCTHK NOTOKA.

[Tpu o6patoTke nepHoa ocpeiHenHs no epemeny = pasuaica 0,0156 cex.,
OCpe/HeHHLIE MO NJAomaan aanHa — 2,5, seicota — 0,5 oM.

YuacTok ChLeMKH Oula pasGuT no BuicoTe Ha nosica no 0,5 em. Koju-
YEeCTBO HX Onpeaeasjoch ray6HHOH nortoka. B pesyasrate o06paboTKH
KHHO(HABMA COCTABJEHBl CTATHCTHYECKHE Ta0JAMUbI, BKAIOYAIOUIHE KaXAas
okoa0 250 nocaeioBaTeNbHLIX 3HAYEHHH TOPH3OHTAJNBHOH H BEPTHKAJLHOMN
npoexkuui cxkopoct., OnpejeneHs cpejlHHe 3HAYEHHS NPOJAOJABHOH H Bep-
THKAJBHON MPOEKIUHA CKOPOCTH

R osaiin | g I (4)

2 Yo 2N
=7

——

T.J.E J;l' == 1 ,"",: . H! '

H MpOEKUHH NYJABCAIHOHHLIX AKTYaJbHbIX, MAKCHMAJALbHBIX H MHHHMA/BHEX
COCTABAAIOUIHX CKOPOCTEH

4 Xsanc - s Yuoue
Hyae - O 'ahtnut e =
(5)
L] ¥
. L unn : Yuun
HHIIII = T 1 {jumt = i v

Ha ocuosauui nmoayyeHHuX TaOAHII MTHOBEHHBIX 3HAYEHHH NPOEKUHH
CKOPOCTH BHLIYHCJAGHH CpEeJHEKBAJPATHYHLHE OTKAOHEHHA NPOJOABHBIX H
BEPTHKANLHBIX MYJILCANHOHHLIX COCTABJAAIOIIHX CKOPOCTH H KO3(hdHUHEHT
KOPPeAAUMH MEeKAYy HHMH no rayOuHe NnoToka no gopmynaam

e ) T LYF, o V=LY, ©)

i

g B ] (7)

[ ) = VFVF

Ha#iensl XapakTepHcTHKH HHTEHCHBHOCTH TYPOY/AEHTHOCTH

ﬂ P 5,*
Sy (8)
i i
ol VR :
rae X, ==y —cpeausas AJHHA TPaeKToOpHHi Jad ¢ nosca,

X — JIHHA TPAEKTOPHH OTAENBLHOrO LIAPHKA 3MYJAbCHH,
N, — unucao TpaekTopuit aas i nosca,

X, =X — IE[-— NyJAbCAUHOHHOE OTKJOHEHHE MPOAOJNLHOH MNpOeK-
IHH TPAEKTOPHH,

121



}I :E}': —NI——EPEILHHﬂ BEJHYHHA BEPTHKAJALHONH TPOEKUHH jaad [
i

nosca,
y =y — | y| — nyascaumonnoe orkaonenne peprukanbHoii npoex-
LIHH TPaeKTODHH,

- .
=2, ©=-2— npoexunn cpeineli CKOPOCTH,

=
i
¥

W

u = -, ¢ =-- — Qpoexlun NyJbCAlHOHHOH CKODOCTH,

-
(* b

1

'::EE--.E],I'JIEE CeK, — HHTEpPBAA CrAa:KHBaHHA HJAH BpeMmdA, 3a Hcfﬂpﬂe
IMYALCHOHHBIH [IAPHK MPOXOAHT CBOK TPAEKTO-
PHIO,

E—CPE,H.HFIF[ CKOPOCTb NO CEHYeHHI.

Ha neckonbkux BepTHKAAAX BHIUHCACHB KO3(DOHUIUHEHTH KOppeasuuu
r . .,r . , no aaHHe ! aaf OAHOMMEHHBIX COCTABJASIOMIHX MNyJaAbCalH-

uj 'Ll'j L} ‘Ii'_lr'

OHHOH CKOPOCTH.

L I T ] = s
£ o
§~E¢¢!\ | —f
2 J
giﬁﬂ{ Sy .
[a R
;.E‘ w9 f |
& F i
2 .!_.._E....

Puc. 2. Fpaduk naMeHeHHA KODPHUHEHTa KODPPEAAIHK
NYyAbCANHOHHKX COCTABAAKINHX CKOpoCcTH OypHoro mno-
ToKa ¢ G0ABUIOH OTHOCHTEABHOH IEPOXOBATOCTHID,

x
J—r u; H‘:I_:‘r (_h )
L4 o= (), 583 N0 1AHHE DYCAD MEXaY

I|FII -h-
2-r o} of = £ 55 )

CAHONMEARRME IYALCAUROHNHMME COCTIERTRRIINME CRODOCTH,
e R
3—ryig = 0,35 [T u.[m.t)
— i TOUKE Mfiﬂﬂy H‘L"IITIl]’[J'l.'Hllllul-
i y
d—rgie = 0,03 (;— =ﬂ,ﬁ-ﬂ.’tJ
MH H rOpH3OHTAIBEHBEME NYARCAIHOHHBMH COCTA RN LHEME CHOPOCTH.

[Moacunranuele B pesyabrate oOpabOTKH 3HAYEHHA KOIPPHUHEHTOB
KaK Mo AdAuHe, Tak W no raydHHe NPHBENEHB B BHAE TpadHxa Ha pHc. 2
H MO3BOJAIOT CYAHTHL 00 onpeje/eHHbX 3aKOHOMEPHOCTAX paclpejle/eHus

H H3IMEHEHHA T}-’]}ﬂ}-’;’IE‘HTHH}Z XdPAKTCPHCTHK CKOPOCTHOI'O [NOAA 1O ray-
OHHe H JAJHHE TIOTOKA, Puc, 2 MOKAa3LIBAET, HTO CBA3b MCHAY OJHOHMEHHBIMH

NyJABCAIHOHHEIMH COCTABAAIONIHMH, oueHHBaeMan KoaphruIHeHTOM KOppeJs -
IHH jJJid pycaa ¢ Goablioil OTHOCHTEJABHOH HIEPOXOBATOCThIO, OYEHL QLICTPO

. / X =
yOBBAET H HA HEKOTOPOM PACCTOSIHUH (Hqu = 0,4 u 0,45 ) npaxTHuecku

yie oTcyTcTByer. Ha Tom e puc. 2 npeacTaBjedHbl 3HaueHHd Ko3ddu-
IHEHTA KOPPEeJsAllHH Memxly &' H ©° B 3aBHCHMOCTH m*%. M3 puc. 2 Bua-
HO, YTO B PycJe ¢ 3€PHHCTOH MEepOXOBATOCTLIO (JAHO MOJABHMKHOE) MaKCH-
MaJbHOE 3HAYeHHe Ko3(ppHUHEHTa KOPpPeJAlHH Mexay & H v’ HaxoauTcd

BOJU3H JIHA W MOMeT OLITh BHIPAXEHO
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r = (0,39, (9)

(w'o')— ;

B TO BpeMms Kak y nosepxwuoctd r,... = 0,03.

YeTaHOBAEHO, 4YTO HE3ABHCHMO OT NOJOXKEHHA CTBOpa 3HaYeHHd

Elﬂ- g »

e . VBEJHYHBAIOTCA OT NOBEPXHOCTH KO JAHY, H HHTCHCHBHOCTb
] i

3TOr0 BO3pACTAHMS, KAk nokasaau omuithl [10, 13, 14, 15, 16], saBucHT
oT mepoxopatocTH JaHa. OjaHako B pycaax ¢ OOAbUIOH OTHOCHTEJNBHOH

e
IMepoXoBaTOCTBIO (_f-.-‘_ ;_':‘.-W) OHO TO rayOHHEe MOTOKa H3MEHHeTCHs O4YeHb

MaJ0, HO BCE K& XapakTep H3MeHeHHs TaKoB, KaK M MPH MaJjod OTHO-
CHTEeJbHOH WEepOXoBATOCTH,

B pesyabtaTe 006GpaGOTKH JOCTATOMHO JJHHHOIO KHHO(MHABMA M5
ONMHITOB C MOABHMHEM AHOM (HeoaHopojuse Hanocwl d = 0,1 — 20 mau)
YCTAHOBJAEHO, 4TO HAaHOOJLIIEE 3HAUYEHHE HHTEHCHBHOCTH TypOyJeHTHOCTH
BOJH3H JHA

& /3

(-:) — 0,28 + 0,30, (10)

HA TIOBEPXHOCTH

w 0,13+ 0,15;

il

G

BEJIHYHHA JOCTHraeT cBOEro MaKcHMaJdabHOr'o 3HavYeHHsd Y JiHa:

(4 |
L-i) — 015 (1)

7
a Ha nosepxnoctH —— = 0,08.
L

Hano oTMerHTh, uTO MOJYUEHHHE HAMH peayabTarsl 00paboTKH AanH
J0CTATOYHO Xopomee coBnajenne ¢ uceaerosanusmu B. C. Kuoposa, 1po-
pejenHtiMu Bo BHHMI e B aotke ¢ rpanoBuiM jauoM [16]. Hccaenopanus
M. K. Huguruna [10] nposoauikch B JA0TKE € PaBHO3EPHHCTHIM (OJHO-
POJHLIM) MATEpPHAJIOM, HAKJE€EHHHIM H4 JAHO. PesyJabTarhl MOKasalH, 4To
MAKCHMaJAbHOE 3HaueHHe KoshpuUHEHTA KOPpeadlHH MemAy ABYMHA COOT-
BETCTBYIOIIHMH NYJAbCALHOHHHIX CKOPOCTEH B TOYKE HA rPaHuUE NPH/IO0H-

L) ‘f
HOrO CJOs T = (,5. B namux xe onwiTax y jJHa MPH (—ﬁ- = (,08 ]

(a'v')y
r = (). 35,

(w'v' Yy

Kak Buauo, pasHuua HeOoJabliad, W OObLACHAETCH 3ITO TEM, HTO Bhbi-

coTa -ET, MOJY4YeHHad HAMH, HECKOILKO BHILE TOJUIHHEL NPHIOHHOIO CAoH

o, npunaToro M. K. HHKHTHHBIM.

B pa6ore E. M. Munckoro (onbiThl € FafKHM JAHOM) 3HaUEHHE KO3(-
(hHIIHEHTA KOPPEeNslHH B TOYKE  JIS BEPTHKANBLHOH H FOPH30HTAABHON
cocTaBASIONIeHl NyALCALHOHHON ckopoctu pasxe 0,35, a B pabore A, deiil-
wa (onelTe ¢ raagkuM gHoM) oHe pasHo 0,50. B pesyabrare CpaBHEHHH
HAIIHX ONLITOB C ONBITAMH HA3BAHHBIX HCCAeLOBATEJEH MBI NPHILAH K
BEIBOJY, YTO yMeHblIeHHe Kko3(puuuenrta koppensiuud (0T AHA K MOBEPX-
HOCTH) OOBSCHAETCH TeM, 4TO 3jleck 00JblIOe 3HAYEeHHE HMEeT BhICOTA
BRICTYNA IEPOXOBATOCTH M JIBHMEHHE HAHOCOB MO JHY.
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OIEHKA BEJHYHHBI THAPABJIMYECKOr0o CONPOTHBJIEHHS
MO HATYPHbBIM H 9KCIHNEPHMEHTAJIbHBIM JIAHHBIM

Kak u3sectno, koshdHUHENT ruapasinueckoro conporusaenus [14,
15, 16] npH mepoxosBaToM pycJe B OCHOBHOM 3aBHCHT OT KPHTEpHA pe-
WHMA ABHIKEHHA, TO ecTh uncaa PeiiHoJbaca, W OT OTHOCHTE/JbHOH wie-
POXOBATOCTH pycaa

\ =f(Ef:, E) (12)

A

[Tpn ABHMKEHHH HAHOCOB HA THPaBJAHYECKOE CONPOTHBJACHHE AONOJHHTEIL-
HO OKAa3LIBAeT BJAHAHHE HachllleHHe BOJAOTOKA JOHHLIMH HAHOCAMH, B 3tom

cayyae (PYHKUHA MOMeT OLITh HaHCAHA B BHJE
H
\=1(Re ) (13

HDJI}"HEI'IHHE HATYPHBIE H IKCNEPHMEHTANABHEIC JAHHBIE MO3BOJHAH BLICHH-

TaTh KO3(PODHIUMEHT rHAPABJAHYECKOTr0 CONPOTHBACHHSI H KPHTEPHS PEKHMA
NBHMEHHA Mo chaeaylomiM dopmyaam:

_ 9gHI v (u'v")+
e A SO g
u

| ke v

[IpHYEM Uy OBLLIM BHLIYHCACHH A8 HATYPHBIX HAOJMIOAEHHH H J1ad 3IKcne-
PHMEHTAABHBIX MCCaenoBanuil no dopmyae

vy =V gHI (14)
H A8 CePHH ONLITOB, 00PabOTAHHLIX METONOM KWHOCHEMKH, 1O dopmy.ae
o, =V @) (15)

PesyabTaThl COOTBETCTBYIONIHX NMOJACYUETOR NMPEICTABIEHH HA PHC. 3 B
koopaunatax Ig Re wu Ig (1-10%). Kak BHAHO W3 pHC. 3, HAIH ONLITHHE
J@HHLIE 110 CONPOTHBJAEHHAM W jgauHple apyrux astopos (A. Il 3eracau,

M. K. Huxutuua, K. &. ApramonoBa u Jl. A. BajleHTHHH) N03BOJSIOT

: H
MOCTPOHTH CEPHI0 KPHBHIX 34BHCHMOCTEH B BHIE -*-=f(R£. :._) K A

H3 KOTOPbLIX ﬁ}-’ﬂl’.‘T XapaKTepH3oBaTbCAl OMNpPEAeNCHHLIM 3HAYMEHHEM OTHO-

&ureannoit WEePOXOBATOCTH ;. ONbITH A. TI. 3ermas [1] crasmance B

JA0Tkax pasausgHofl mupuuu (b= 0,5, 0,75, 1,0 m) ¢ papHoMmepHol (Ha-

KJAeeHHOH HAa AHO) necyadHoil (oAHOPOAHOH) mepnmﬁamcnmlnpu H3Me-
k 1

3
HEHHH OTHOCHTEJbLHOMN HepoxoBaToOCTH TR B nperenax T 80 JO THA-

paBanuecku raaakoro pycaa. Onwmte M. K. Huxuruna [10] npoBoananch

C HAKJCEHHONl HA JHO OJAHOPOJAHOH 3€PHHCTON INEPOXOBATOCTBIO [PH H3-
1 1

[
MEHEeHHH OTHOCHTEABHOH MepoXoBaToCTH B HDEJ.T.E.?IEI'TH— QT e 0 100 A0

FHApPABJAHYECKH raajkoro pycaa. Kak BHAHO H3 pHC, 3, JaHHBIE HAIIKX
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ONLITOB, HATYPHLIE H3MEPEHHA XOPOUIO coraacylorcs ¢ Aannumu AL TT. 3erx-

aw 1 M. K. Hukutuea u apyrux astopop'. Ha 3TOT ke pHCYHOK HaHe-

ceHnl nmoayuenunie Ha pexax Kuprusum [17, 18|uarypHeie jaHHbIE, KO-
Fo(Aw)

ApE - i S

H
Puc. 3. Ipadmx 3apHCHMOCTH A = f(.’?e, —;)

{—wamepenns A. 1, 3ermin B JOTEE © PaBHOMCPHOR  ICPUHCTON  WEPOXOBITOCTLN, 2 u3-

mepenns M. K. Hugntana B A0TKe ¢ PABHOMEDHON 3CPHHCTON 1EPOXOBATOCTLID, J-—NaTYp-

neie nasmepenun K. @, Aprasonoea o Jl. A. BAIeHTHHN HA FOPHEX pexax Kuprunsum, —H3-

MCPCHHA ABRTOPA B JOTHE © NOABMMHLM H HCOOABHMHEM IHOM (Kak ¢ ORHOPOAMHEMH, TIK H

¢ PAANOPOANEME N0 PPAKEHE HAHOCAME, §—NATYPHNE HAMCDEHHS JABTODN HA FODHHX peKax
Cpeanenn Aamm.

TOpPHIE TOXKE AOCTATOMHO XOPOWIO JErJH Ha KPHBOH A =f(E£, '%) Ha-
psaay ¢ 00pabOTKOMN AAHHBIX, NPHBEJEHHLIX HA DHC. J, MBI BE&IH 00palboTKy

150 —— —— e

!
VA

a6 &+ 68 12 1 20 2,4 28

2 Ei{ -éﬁ'

X 1 H
Puc. 4. I'padux 3apucumocts ——== f|—|.
@) A
I—wamepenns A. Tl 3erwauw, 2—mnamepenns H. K. Hugamana, 5 0 4—HATYPHEE HAMCPCHHRA

K. @, Apramonosa u JI. A, Badcuthun. §—HATYPHLC HIMCPEHHR auTopa, 6—HIMCPCHHA aBTODA
B JoTKe, 7—sapHcEMoctn (16).

1 H
HX 10O 3aBHCHMOCTH f_r__=f(T)’ 4yTO Npeacrasiedo Ha puc. 4. M3 puc. 4
BM/HO, MTO BCE TOUKH, 38 HCKJAWYEHHEM TOYEK, OTHOCHALIHXCH K THIApPaB-
AHUYECKH CAgKOMY pPycay, AOCTATOMHO XOPOWO JOMKATCHA HA NPAMOH JAH-
HHH, ONHCLIBAEMOH 3aBHCHMOCTLIO

g H
7 = 3,48 Ig (J )+ 2,08. | (16)

1 Jlag cONOCTARAEHHA HAIIHX JAHHBIX C NaHHBIMH Apyrux uccaenosarene (A. 1. 3erxk-
aw, M. K. Hugutona, K. ®. Apramonosa) BCC rHADABAHYECKHE 3MCMCHTH NOTOKA nepe-
CYHTansl MO 3aBHCHMOCTH R = f(d), npeacrasaennoi y A. I1. 3erkan u B. C. Kunoposa

[1,16], sarem onpejieasiiach BeaninHa A. Beanmuuna 3 y M. K. Huknrnua [10] nepecunrana
d

nl.nll _I(Et’ar "’rp ]

1o 3aBHCHMOCTH
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T THADABAHYECKH TJAAKOTO pPYC/Ha OKA3aAHCh YOBJAETBOPHTENLHLIMH
cdopmyaa A. Huxypanze [3], koropas A OTKPHITEIX MOTOKOB HMEET BHIL

= 00008 e (17)

wan dopmyaa A. [T, 3erwan [1]:

2.

EF b

A

10,
L.
12.

15.
6.

17.

V# — 41g (Re, VX)+20. (18)
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X. H. 3AHPOB

FACUTEJIb 3HEPIMM B BHUAE TIPYINbl PACCEHBAIOUHX

HOCKOB, YCTPOEHHBIX HA CJIHBHOHW MNOBEPXHOCTH
NMJIAOTHHbI

Hapectiio, uT0 B YCJAOBHAX BBHICOKHX MJIOTHH, COOPYXKAEMbIX HA CKalb-
HOM OCHOBaHWH, HauboJee palHOHAJbLHO compsyKednHe Obed)oB MPH NOMOLLH
cpobojHOro oTOpoOca CTPYH. 3/ech ralleHHe SHeprin MPOHCXOAHT B Tak Ha-
3LIBAEMON BOPOHKE pasMbiB2, VAaJeHHOH Ha 3HAUNTebHOE PaccrosiHHe oT
ioTHHE. Bmecte ¢ TeM mnotok, cOpachiBaeMblii uepe3 IVIOTHHY, OKasblBaer
BCE Y€ 3HAYHTENbHOC HIAPOAHHAMHYECKOE BﬂE,IEEﬁE‘TE-HE Ha PYCI0 HHAKHETO
Obepa M MOMKeT BLI3BATL paspylledHe CKaJbHOTO OCHOBAHHA, HEXeaaTe/bHOe
¢ TOMKH 3penus OesocnmacHoCTH PabuTH COOPYIKEHHs.

Meuorne uceanenorartenu [1, 5, 6, 7], xenan ciHaHTs BEJHUHHY AHHAMHYC-
CKOIO BO3/IeHCTBHS MOTOKA Ha JHO PycJa H TeM CaMblM YMEHbUIHTbL pasMephl
BOPOHOK pasMblBa, NMBITAJNCH YCTPAHBATL B KOHIE BOAOCAHBHON MOBEPXHOCTH
MJOTHH (CpeHHX M BLICOKOHATIOPHBIX) PasjHuHOrO poja paclilenureii.
AP pexTHBHOCTL NOA00HLIX KOHCTPYKIHH JIOKasaHa MHOrOYHCJCHHBIMH J1d00-
PATOPHLIMM HCCAEI0OBAHKAME H HaTypHbIMH HaGmoaenusmu. Hanpumep, ue-
chenoanns, nposenentnie I, A, Oanuknm [4], nokasanu, yro npu yerpoierss
paciiennTeselil Ha yCTyne BHICOKOH MJAOTHHBI KaK NYJbCALHA HArpyskH, Tak
i HauboJiblllee AKTYaJbHOEe BLIPLIBAIOLICe YCHHE, TNPHIIOKEHHOE K OTAeb-
HBIM YaCTAM CKAJBHOrO OCHORAHHSA, YMEHLIIAIOTCHA B JIBA pasa MO CPABHEHHIO
¢ JAHHBIMH s I3 Koro IWHJAHHAPHYECKOro HOCKA.

Opuako, Gaaronaps “pe3BbuaiiHO OOJABIIHM CKOPOCTSAM TMOTOKA, AOCTH-
rajougiM HHorjga 25-+-50 m/cex, npeanarasumuecs J0 CHX NopP KOHCTPYKIHH
paculenuTesell BCeraa mojBeprajich ACACTBHIO KaBHTALHOHHOIN 3posui. B
CBAI3H C YKa3aHHBIM HeJoCTATKOM Mojo0Hbe YCTPOHCTEA He HALNIH LIHPOKOro
pacnpocTpaHeis B MpakTHKe THAPOTEXHHuecKero crpontenbersa. [lostomy
BOMPOC O MPOEKTHPOBAHHH PA3JHYHBIX YCTPOHCTB, CMOCOOCTBYIOUIHX paclen-
JIEHHIO TOTOKA, HO He MOJBepraiouiHxcsi KABHTAIHOHHOH 3pO3HH, JO0JIKeH
PACCMATPUBATLCH KAK AKTYAJLHBIH, 0COOEHHO B CBA3H CO CTPOHTENLCTBOM
BBICOKHX MJoTHH Ha pekax Cubupu u Cpenneit Aauil.

B nanwoil cTarhe ONMHCLIBAETCA Meppas 4acTbh HCCefoBaHMi ¢ HCNOIBL3O-
BaHHEM MPELIOMEHHOr0 ABTOPOM HOBOIO FacHTe/s Hepruu, oOpa3OBAHHOIO

IPYNMNoiA KpHBOJHHENHBIX paccedBalomnx Hockop. Mceonenopanns Kacaores
HepasMBIBAEMOro pycia HiuxHero Obeda,

KoHCTPYKUHA H OGLME NPHHUMNL ACHCTBAN PACCMATPHBAEMOro racH-
TeAsl sHepruu. Kax M3BecTHO, NpH NOMOLLH pyce, 06pa30BaHHLIX KPHBOJIM-
HEHHLIMH OBEPXHOCTHME, MOXKHO 3(D(eKTHBHO YIpaBiATs OYPHBEIM TOTOKOM.
|TopoGHBIE «KPHBOJIHHEHbIE pycaa» (BHPaXH, TPAMILVIHHB) OOBIYHO MpHMeE-
HAIOTCSl KAK OJHHOYHLIE YcTpoiicTBa (Hanpumep, B KOHUE O/IHONPOJETHBIX
COOPYJKEHHH THMA KOHCOJLHBLIX Iepenajmos, GHICTPOTOKOB, TYHHEJIbHBIX BO-
A0cOpoCoB) .
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Hamu npeanaraercss McnoJip3oBaTh TPYNNy pACCEHBAIOLKX TPaMIJIHHOE,
HAIBAHHBIX HAMH HOCKaMH, PACMOJIOMEHHBIX BINIOTHYIO Apyr K apyry (puc. 1)
A5 raweHHs H30bITOYHON KHHETHYECKOH SHepPruH NOTOKa. ITOT racHTelds
MOMET YCTPaHBaTLCA B KOHIIE OJHONPOJIETHLIX H MHOronpoJerHrux BogocHpoc-

HBIX COOpYIKEHHIl.

Pue. 1. Cxema ycrpolicTBa rpynnel pacceHBanoninX HOCKOB 1A CAME-
HOH MOBEPXHOCTH IJIOTHHE,

A=—B0JOCAHBHAN ILIOTHHA © YCTYNOM, §— paccedBaowiie HOCKH, 8 —30Ma 1 0 B =
HOro paciMpedna COYIApPEMHMX CTPVA, 2—Naoumaih cAela CTPYR Ha YPORRE ENA
HiRHEro Geeda.

KpHBoauneinan nosepxXHocTb OTALNLHOIO PACCEHBAIOLICr0 HOCKA B NpoO-
Be/JCHHBIX HAMH HCCJIEAOBAHHAX PaccuHTaHa MO OAHOMY M3 CYLIECTBYIOUIHX
metonos [3]. Paccenpaiomnii HOCOK, pacCYMTAHHBIN 110 3TOMY MeTOay, npej-

i

4

Puc. 2. I[laan n paspein pacceHBaiuIerc TPaMiaHHa.

cTapasier cofOH KYCOK H3OrHYTOH COOTBETCTBYIOULHM 0OpasoM NOBEPXHOCTH
ppautennsi (puc 2). DBubpanublii MeToa BBLIFOAHO OTJAHYAETCS OT APYrUX
csoeii npocrotoit, M3 puc. 2, rie npexncrasiedHsl  NpoAoJBHEIG (@) B mone-
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peuHblii (2) paspessl TAKOro TpaMmiiHHA, BHAHO, MTO KayXKaas IKBHNOTEH-
unaas (Hanpumep, Mi\MyM,) npeacraeaser co6Goi MJIOCKYIO AYTY OKPYKHOCTH,
OYEPYEHHYI0 PaJHYCOM 1 M COCTABJAIOMYIO ¢ 0Cbi0 Zz yroa e. [Toawsyscs
COOTBETCTBYIOIIHME TaOJHIZMH, B KOTOPHIX JalcTcs GespasmepHbie KOODIH-
HATH THIOBOI I'HAPOJIHHAMHYECKON CETKH JABHMKEHHS Ha MOBEpXHOCTH pacceH-
pawomero TpaMninua [3], MOXHO MOCTPOHTH MOBEPXHOCTH TAKOro TPaMILIHHA.

PaccmarpuBaeMasi KOHCTPYKIHA TO3BOJIAIET TaK e, KaK H CylIIecTBYIO-
nHe paclienuTend, pa3éuBaTh cOpackiBaeMblii TOTOK Ha psJL CTPYH. DJieMeH-
TapHble CTPYAKH pacnojaralorcsi Mo onpejie/ieHHsM KPHBOJIHHEHHBIM Tpaex-
TOPHAM, HHTEHCHBHO W PaBHOMEPHO pacTexasch B Mpeliejlax Kajaoro pac-
cenpawomero Hocka. Pacrekanne cTpyii B nJiaHe TMPoONOJKaeTCa H 3a mnpene-
JaMH COOpPYIKEeHHS, UTO MPHBOAHT K cOyaapeHHio Hx B Bosayxe. Tak Kak
3TH CTPYHKH MPOJOJAKAIOT PaclIHpAThECA Ha Beed jauHe orbGpoca, To H cO-
yrapenue HX NPOHCXOAHT Ha BceM ywactke. B pesyasrare norok npuoGpe-
TAET CJAOMKHYI0 MHOTOCTPYHHVIO CTPYKTYPY (puc. 1), uro 0Oyc/OBJHBaET
3HAUHTEJAbHOE YBeJHYeHHE MJoUlajad TOPH3OHTAJNLHOrNO CEeYeHHA Ha YpoBHE
AHa HHXKHero Gbeda. 3aMeTHM, 4TO CJe/VeT pPasaHuaTh yAeabHbie NOroHHLE
PACXOALI BOJBI, KOTOPLIE B HEKOTOPLIX MecTax BOJOCAMBHOrO (hponra (Hanpu-
MEep, B COYAApHBIX CTPYAX), MoryT, Giaarogaps AEHCTBHIO Tracutenas, jaaxe
NOBLIIATLCH, M VAe/NbHbLIE Pacxojbl

Go =
l.lrj'_m

rae Q — pacxoa, cOpachiBaeMblH uepes NJAOTHHY, () gy — MJ1011a]1b TOPH3OH-
TaJbHOrO CedyeHus CTPYi Ha ypoBHe jHa HuxkHero Obeda. DTH pacxonwl,
Gaaronaps MEACTBHIO TACHTENs, 3HAYHTENbHO YMEHbIIalTCs, JKCiepHMeH-
TaJbHBIE JaHHLIE NOKA3LIBAKOT, UTO VBeJIHYeHHe nJoulaiH “J'P“ ia cyetr pa-
GoTh racuTeas Moxer 6uTh B 2—5 pas u Gonee.

Takum obGpaszom, 3¢pextT paccMATPHBAGMOro TacHTENs 3aKI0Yaercs B
caeiyiolmeM: a) 4actb H3OBITOYHOH KHHETHYECKOH SHEprin NOTOKAa TracHTCHA
B BO3JAYXE B CBA3H C COydapeHHeM cTpyit, 0) BeJHYHHA (o Pe3KO CHHMAETCH,
npuyeM Bo3AeiicTBHE MOTOKA Ha JIHO PycJa 3aMeTHO CHHXaercsi; B) B olua-
CTH BOPOHOK pPa3MLIBA BO3HHKAET HECKOJBKO TPAH3HTHBIX CTPYH H BOJOBO-
DOTHLIX ofJacTed.

B maTypHBIX VCJOBHAX rallende SHeprid eule Gojiee HHTEHCHBHO 3a CYeT
aspaly noJayyarulerocas MHOrMOCTPYHHOrO INoTOKa.

OaHUM H3 CYIIECTBEHHBIX [OCTOMHCTB KOHCTPYKUHH npejgjnaraeMoro
racHTess sBJASETCH TaKKe, Kak HaM TNpeicTaBafercd, OTCYTCTEHE KaBHTa-
[IHOHHBIX SBJeHHA. DTo OOBACHAETCSH TeM, 4TO MOTOK OOTeKaeT paccenBalo-
e HOCKH, He OTPLIBAACh OT HX [OBEPXHOCTH, BO BCEM JHanasone H3MeHe-
HHsSl pacxoja W Hanopa.

JKCNCPHMEHTAAbLHAS YCTAHOBKA W pe3yabTaThl onwiToB, [leficTeHe npe-
NATAEMOro TACHTeJIS SHEPrHH NpH compsokenun Gbeos no THNy cBOGOAHO
oTOpOIIEeHHON CTPYH H3YYEHO HAMM HAa MONEJH I[WIOTHHBI KaK B YCJIOBHAX
JecTKoro (HepasMbiBaeMoOro) 7Ha HiXKHero Obeda, Tak W B YCJA0BHAX pas-
.MBIBAEMOro OCHOBaHHA. 34echk NpHBOAATCA pE3yJabTaThl ONLITOB B cJjyuac
HEPasMBIBAEMOro aHa HUMHero Obeda.

Hccsienosannsa TPOBOJAWANCH B THAPABIHYECKOM JOTKe MauHod 11,0,
umpunoit 0,51 u seicoroit 0,60 #. Mojeab BOAOCAHBHOH IIOTHHBL C YCTYTIOM,
ycTaHoBJeHHas na paccrosnnd 3,0 x4 or Havana JioTKa, Guina cHabkeHa ue-
THIPbMSI PACCEHBAIOUHMH HOCKAMH, BBLITIONHEGHHBIMH H3 SMOKCHAHBIX CMOJ.
Jlast yno6GeTsa M3MCHEHHsi B IUHPOKHX TMpejesax Beauunnsl Hamopa To Ha
CJTMBHOMN TPanH MJIOTHHE! GBI YCTpOeH IHT ¢ nJaapHoil o6TekaeMoii KPOMKOH.

Kaxk H3BecTHO, CYLIECTBYIOT PasiMuHLle KPHUTEpHH Aas OUeHKH 3dhex-
THBHOCTH racHtejeit sneprad. HamMu ona onennBajach no crenedHd CHHMEHH:
BTOPOIi CONpsMeHHoii MIyGHHB, OGYCJOBJEHHOr0 AaHHbM racutesem. Ilpw
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STOM B Ka4ecTBe€ COOTBETCTBYIONIEro KPHTEPHA MNPHHAMAJCH <«KO3((HIHeHT
yMeHRbIIeHHA»

r

ft

K: LS ]
Iﬁ!pu
rpe A" —propas conpsxeHHas rayOHHA CHADABAHUYECKOro NpLIXKKA A5
IWHJAHHAPHYECKOr0 HOCKA,
h, —TO Xe NpH HAIMYHH PACCEHBAIOIIHX HOCKOB.
Beanunna kosbduuuenta ymeHbiieHus (R) ycraHapaAMBagach HAMH
B 3aBHCHMOCTH OT YJeJLHOro pacxoja (q), Hamopa (T?], OTHOIIEHHA TOJ-
IHHBL CTPYH Ha Hocke (/,) k pagnycy kpHBH3HbE (R,)'. Ykasaunue napa-

METPHl H3MEHA/JHCh B CACLAYIOWHX Npejenax:
g = 96 =+ 1005 cx*/ecex;

Io=386—115 cx;
Fr= 7,0+ 200;

h{. 4e y
S 0,{}5_ -+ (0,30.

Bcero npoeeaeno 47 onutos, Bropas conpsikeHnHas rayOHHA (IL;“) [pH

HaJHYHH pPacCeHBAKIIHX HOCKOB ONpPEAEadadch II0 CPEAHEMY [NOKAa3aHHIO

[Ibe30METPOB, BBIBEACHHLIX Y€DE3d AHO H CTEHKH I'HJPaBAH4YE€CKOr0 MOTOKA,
Pesyabrarbl oGpaboTKH 3KCMEPHMEHTAJbHBLIX JAHHEIX, YCTAHABJAWBAIO-

HHX CBSI3h M@V BeJHUHHOH Ko3a(dHIHeHTa R, OTHOIIEHHEeM % H 4HC-

aom ®pvaa (Fr), npexcrasiens Ha puc. 3.
{ak BuaHO H3 puc. 3, 3Hauenue KoadduuHenTa £ MOMKET JOCTHraTh

1,66 aaa cayuas %‘ = 0,05, C yBeJHUYEHHEM TOJIIMHB CTPYH Ha HOCKE
(npd jnanHOM pamuyce R,) OHO yMeHbmiaercd, joxoasa xo 1,13 npu

it . - i

-Rl = (0,30. ¥craHoBJeHO, 4TO IIPH 3Haqeuﬁuﬁ, paBHOM 4 -5, 3dderr
Fir

OT NPHMEHEHHsl PacCMaTPHBAEMOro PacHTe s 3HepruH (MPH JaHHOM THMe
conpsaxenns ObedoB) 3HAUMTENBLHO CHUMKAeTcs (BEJHUHHA B NDH yKasaH-

HBIX JaHHBIX noJyuaercs paBHoii 1,0). B cBASH C 3THM MOXHO PEKOMEH-
NOBaTh TMPHHHMATHL MPH pacueTax OTHOIIEHHE

A-<0,30. (3)

'papuk Ha puc. 3 ABAAETCA PACUETHLIM, CAYKAIUM JIf onpeneJe-
HHA BTOPOil conpsxeHHof rayOHHHE THAPABJAHYECKOrO NpPBIMKKA NPH HaJH-

YHH PACcCEHBAKOIIHX HOCKOB.
B onwTax HaMM H3MEpAJach TAKMKe AaJbHOCTh OTJIETA CTPYiH (puc. 1).

CoOTBETCTRYIOIIME 3KCIEPHMEHTANbHLIE JdHHLIE B OTHOUIEHHH 3TOH BeJH-
YHHBl [pejcTaBieHbl B TabJauue, rae o00O3HAUEHHHA L u [ nokasaHu Ha
puc. 1, a uepes L. obo3HaueHa JAJIHHA OTJETAa HECOYNapeHHOH cTPyH. B
TOH ke Tabauue AJ4s CPABHEHHS TNPHBOJAHMTCH JJHHA OTJETa CTPyYH Aaq
rAaJIkoro IHJHHADHYECKOr0 HOCKa, onpeje/eHHas Mo OMHOH H3 CymHlecT-

1 JKcHepHMEHTH TPOBEACHH TIPH TIOCTORHHON BHCOTE YCTYNA NAOTHHBL H NOJ OXHHM
YraoM CXoja CTpyH ¢ Hocka (=, = 25%).
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Byiounx popuya [2]:

i - : . %z
. L = 29°2,c08 z[sm a -} sin*a 4 ﬁ]‘ (4)

- rae 7,— BO3BLIIEHHE IOPH3OHTA BOJALI BepxHero Obeda HAL JAHOM HHMK-
i Hero Owbeda,
B 2, BO3BbILIEHHE TI'OPH30HTA BOJAB BEPXHETO Obeda HaA HOCKOM
- NJOTHHBL,

‘ ® — KO3Q(PHUHEHT CKOPOCTH.

v

"
Byl ,
o [ A / | |
s T — A
| | '
§6 : -
15 ‘ 1
|
o) -1
¢ 7 W P B —— — .
1,3 |
sl 1 ;
[ ] ‘-.L w | ! I
7y T — | = ;
5 !
T . I
Wl -
5 1
! | | | |
% 7a N e L RS
.. e 20 <0 62 B0 w0 20 K0 50 180 e R
Ly
e Pue. 3. 3asucHMOCTh YMEHbIIEHMA CONPAEeHHOH raAYOGHHBL THAPABAHYECKOTrD
- NpHXKa OT 4ucia Ppyna.

i-= :;i:u 0,05, 2=0.10, 30,15, 40,20, &-0,30.
[

M3 rabauunl BHAHO, YTO MPOEKIMS HA FOPH3OHTAAb HHIKHEH TpaekTo-
. PHH COYMAPEHHLIX cTPYil Ha 5~ 15% MeHbIIE MO CPaBHEHHIO C JAJAbHO-
. CTBIO OTAeTa CTPyil B Cayuae rJajKOro LUHAMHAPHYECKOro HOCKa AMf HaH-

~ (oJiee uacTo NMPHHUMAEMOro B NPAKTHKE COOTHOIIEHHS 'Fe"?? = (0,10 = 0,30.

" H'éagec TeM NPOEKLHs HA FOPH3OHTAAbL BEPXHEH TPAEKTOPHH COY/IaPEeHHbIX
py# moayuaercs uHamHoro Goasme (ma 20 -+ 40%), uem MNpH rAaJKOM
IIHHAPHYECKOM HOCKe. Takoe MoJoKeHHe He HMEET MeCTd IPH HCNoJAb-
DBAHHK OOBYHLIX THIIOB paciiendrtenei noroka, B cayuae 3THX racuTte-
- JIefl MPOEKIMA HA FOPH3OHTAIBLHYIO NOBEPXHOCThH BCEX TPAeKTOPHH CTPY
! VIBHO YMEHBLIIAeTCH,
~ Caepyer oT™MeTHTh, UTO KapTHHA conpsxeHHs Obed@OB NpH HAJAHYHH
PACCMATPHBAEMOrO TacHTe/]s SHEPrHH OCTaeTcs ABTOMOAEALHOH OTHOCH-
TEAbHO H3MeHeHus uucaa Ppyna, uro He HabAWOJAETCHs NPH YCTPOHCTBE
OGLIYHNX KOHCTPYKUHA nojaobHOrO poja.
Ilpu paccmorpenun paGoTbhl AAHHOrO TacHTE s SHEPrHH BOIHHKAET BOM-
pOC O BO3MOMHOCTH BO3HHKHOBeHHSi B o0aactH HHXKHero Obedpa cOOMHOIO
TeueHHs, eci obpasyercs MHorocTpyiinulii motok. Kaxk npu orGpoce CTpyH,
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-. -:ﬁopma:-: conpskenuna Obedor cGoiiHoe TeyeHHe 3a pac-
LM TacHTe/eM OTCYTCTBYET.
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A, M. MYXAMEJ1IOB

XAPAKTEPHCTHKA PEXHUMA TOPHbBIX W NMPEATOPHbBIX
YYACTKOB PEK U NMPUMEPbLI KOMNOHOBKH THAPOY¥3J10B
HA HHX

CrponTe/ibcTBO BOJ03a00PHBIX COOPYKeHHH TecHO cBs3awo ¢ Gopmupo-
BAHHEM pycJa pexH, H3MeHeHHeM ee MapaMmeTpoB H 3JeMeHToB notoka. boub-
IWHHCTRO MassiX ropHelx pek Cpennell A3up ¢ MAKCHMAaJBHBIMH MABOJKOBLI-
MH pacxolaMi, peako mnpessimalomEmi 50 m3/cex, caAVKHT HCTOUHHKOM
MUTAHHA NPeJropHLIX OPOCHTEJBHBIX cHCTeM. B norokax ropuuix pek pmecte
¢ BOJOIl mepejBHraercss GOJBINOE KOJHYECTBO HAHOCOB Kpymuoi ¢pakuun,
BILIOTH /10 BaJIYHOB, KOTOPbI€ YPE3BBIYAHHO 3aTPYIHAIOT SKCNAYATALUHIO BO-
no3abopuslx coopyseuuii, 3abHBasg HX BXO/IHble OTBEPCTHS H 3aHOCA [OJIOB-
Hble YVYACTKH OPOCHTEJbHBIX CHCTEM, 4TO Tpedyer 3HAUHTE/NLHLIX 3aTpar Mo
OYHCTKE HX OT HAHOCOB,

CyliiecTByOlLHe MeTo/H THAPABJIHYECKHX pacyeroB HeJ0CTATOYHO Y4H-

THIBAIOT Takue fApjeHust. OcoGeHHO TPYAHO H3YUHTH CTPYKTYpy OypHOro no-
TOKA, ABHIKEeHHe MAOHHLIX HAHOCOB H YCTAHOBHTHL CBA3b MKHIKOIO H TBEpIOro
CTOKOB TMOPHEIX pek.
. Hame nccnepoBanue ropusix pex Gacceitna Hupunxa nokasano, uro mo
XapaKkTepy reoJJOrHYecKOro CTPOeHHS, HAJAH4YHIO PAacTHTeNbHOCTH, dopme W
KoHdmrypauuu GacceilHoB B TJaHe, MO0 BLICOTHOMY Pacro/lOKeHHI0O H VKO-
HAM OHH HWAEHTHYHEL 3TO MO3BOJTHIO0 B H3BECTHOH Mepe THIH3HPOBATL HX
HanocHnie pexume [1].

[. Ha dopmupoBanue TBepaoro CToKa Ha FOPHOM YHacTKe BJAHAKT MeTe-
OpoJiorHYecKHe, peabeHble, TOYBEHHO-TeoorHuecKkie (hakTopsi K pacTHTe b=
HiTil mokpoB Gacceiina. Bee 370 B OT/IBHOCTH B PA3JTHUHBIX peunbix Gaccei-
HAX, 4 TAKME B OINOM H ToM e OacceilHe B pas/nuHble rojisi Urpaer B TOil
WJIH HHOM CTeneHy pelamyio poias B GOPMHPOBAHHI TBEPAOro CTOKA.

[Mpn GoALLIOM HHCJE NPHTOKOB, BKAIOYAIOUIHXCA B OCHOBHOH MOTOK HA
I'}HH..T[H'«I'EII::'[I ero YUacTKdax, qTGFMH[)GHElTIH{! PeAcHM e TBeRAOMN CTOKa NpoHe-
XO/INT HEOJMHAKOBO B CBSI3H ¢ WX pasHooOGpasHeiM pexnmoM. B taba. |
nprBeienk 3HAUEHHA KUIAKOro H TBEPAOro CTOKOE MO HEKOTOPHIM NPEArop-
HBIM H TOpHBIM yyacTkaM pek Cpeaneit Asmi, nokasado NpouelTHOE COOTHO-
nieHite JIOHHBIX H DB3BelleHHLIX HAHOCOB,.0DIero CTOKa BOJLI # HAHOCOB, MTO
XOPOLIO HAJIOCTPHPYET MuorooGpasye pexHuma TBEpPJIOro CTOKA IS Pasjind-
HBIX TeoMOp(rOJOrHMecKHX YCJAOBHIT H H3MEHeHHe 3THX YCJAOBHI MO yHACTKAM,
Hecmorps Ha OOJBIINEG YKJIOHBI H TPAHCHOPTHPVIOUIYHO CIOCOOHOCTE FOPHBIX
# nipejropubix yuactkep pexk Cpeaueit Asin, ¢askTuueckas MYTHOCTh NOTOKA
H KOJHYECTBO NPOHOCHMBIX HM MOHHBIX HAHOCOB He BeHKH BCGAEACTBHE TOTO,
YTO TOpHBIE YYacTKH pek 0osee YCTOHUHBHI K PasMuIBY, H PyCjia HX KPelko
CTOMEeHB N3 KpynHuX OGJOMOUHHIX MaTrepHasoB, & NOCTyIJjeHHe HAHOCOB
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H3BHE OrpaHHyeHo OcoGeHHOCTAMH reomopdosorHyeckoro CcTpoenus Oac-
ceiHa.

Ha npearopuoii 3ome u3-3a ymeHbirenus yxkiaowos (mo 0,001—0,002) n
CKOpOCTell TeyeHHs OTJaraiorcs Oosiee KpynHble (PakUHH JOHHLIX HAHOCOB,
MPOHOCHMBIX MOTOKOM B BepXHHX ywacTKax., B stoil 3soHe OmioXKeHHe HOCHT
HHTeHCHBHEI XapakTep ele H IOTOMY, YTO BOJA H3 peK gacto sabupaercs
JI1s1 Hppuranuy, oco0eHHo B NEPHOL BereTalHH.

Takum ofpasoM, ¢ NafeHHeM YKJIOHA M CKODOCTeH TeyeHHsi, a TaKmke ¢

yMeHbLIEHHEM KpPYNHOCTH HAHOCOB HA yYacTKax, pPachnojiOMEHHBIX HHHKC

NpeAropHLIX, H B HIMKHEM TeueHHH peK HabG/iojfaercsi OTHOCHTE/IbHOE YBeJIH-
yeHHe COJEpPXKaHHs HaHOCOB.

OpHako HAa MHOTHX YY4CcTKaX peKk HeT COOTBETCTBHA NpEIesIbHOr0 Hachl-
ILeHUsl MOTOKA HAHOCAMH €ro TpaHcnopTupyioulei cnocoGroct. HMs tabaniby
BuHO, uto npu ykaonax YUnpunka (1932 r.) m Kapanappu (1936 r.), pas-
ubix 0,004, u npumepHo OAHHAKOBOM roJoBoM cToke B Kapanapbe Tpancnop-
THpyetca Hanocos moutd B 10 pas GoJbmie, Eciip OTHOCHTE/IbHAS MYTHOCTD
poant anas Uupunka 0,258 xe/m®, 1o nna Kapapapou — 1,62 we/m®, a xonm-
yeCTBO TpaHCNOpHPYeMbix AOHHBIX HaHocoB B Kapanapwe toxke B 10 pas
Goablue, uem B UnpuHKe, TO €CThb yJIeJbHOE coleprKaHHe HX B Kapapapee K
Uupunke coorBercTBenno pasno 0,028 u 0,345 xe/md.

Oaunako cpasuenne 3apadmana u Kapajapeu sa 1935 r. nokasmipaer,
YTO IPH OAHHAKOBOM YKJIOHe H GJH3KOM COOTHOLIEHHH PHAPABJIHYECKHX 3Jje-
MEHTOB CTOK HAHOCOB B HHX noutu copmnanaer. B Oacceiine e Unpunka anida
OTJ0KEeHHS HAHOCOB HET AOCTATOUHLIX YCJAOBMIl, XOTA peKka morja Obl TPaHc-
noptupoBath Mx GoJbiue, uem 3apadwan n Kapanapos.

Takoe pasnooOpasue (OPMHPOBAHHA H PeXHMa TBEePJOro CTOKa peK
He MO3BOJIAET YCTAHOBHTDH CBf3h MeXJly TBEP/LIM CTOKOM H IHAPABIHYCCKHMH
sJAeMeHTaMH notoka, a dopMyasl, HMeloUIHecs A5 nojcyera HaHOCOB, FOAHLI
TOJIbKO A5 TeX peK, A1A KOTOpbIX OHH BhiBefenbl. Ilosyuenne HajexHOH
3aBHCHMOCTH PAacXoja HAHOCOB JUisl TOPHBIX peK eule cioxHee. Hanphmep,
MPH HCCAEN0BAHHAX YCTAHOBJEHO, YTO NMPHOJHKEHHAs CBA3L MEKAY YACb-
HbIM COJepH<aHHeM MOHHBHIX HAHOCOB H PACXOAOM BOJABI MOXeT OblTh BBI-

pa)<eHa SMMHPHYECKOH 3aBHCHMOCTBIO BHAA [y = AQ",
rie A H n—mapaMeTpsl, 3aBHCAILHE OT pasjHuHBIX (hakTepoB. B 4acTHO-
cTH, aaa Mmanoit pexn Kapankyas A = 11, n = 1,3.

CyLIeCTBeHHO OTJAHYAIOTCA KOJAHYECTBO H (DPAKILHOHHBIH COCTAR HAHOCOB
He TOJLKO Pas/HYHBIX PeK, HO M YYaCTKOB OJIHOH H TOH JKe PeKH.

Ha Bepxuux ydyacTKax pek ¢ OypHBIM TeueHHeM B3BelIHBaeTcs Ooabluoe
KOJIHYECTBO KPYLHBIX HAHOCOB, @ B NAaBOJOK B MPHJOHHOM cJjoe W MO JHY
nepeMellaloTcsi HAaHOCHl BMJIOTh [0 BaJYHOB 3HAYHTEJIBHBIX pasMepoB. C
BLIXOJIOM PEKH Ha MpeiropHbie YYacTKH pasMepbl JBHAYUIHXCA HaHOCOB,
eCTeCTBEHHO, FMEHE:-IJ.IHI'DTEH. :

Ha pue. 1 u 2 noxkasaHa AJsi pasiHuHBIX DeK cTemeHb jedopMmaiiu
JAHA C yBeJHUYEHHEM pacxofa H H3MeHEeHHEM CKOPOCTH NOTOKa BO BpPEMEHH.
M3 3THX Ke PHCYHKOB BHIHO, YTO ec/ii aedopmauns pyc/ia ropHbIX y4acTKOB
MouTH He 3amerHa, To B npearopusix (p. Hapwu, Kapanapesa) oHa kone0-
nercs B npeaenax 1,0—1,5 4, a B p. Yupunk pocturaer 2,0 m.

C mapacranueM nasoaka B p. Hapeiu 10 pacxona 1052 m®/cex nameHe:
HHS pycJia MOYTH He MPOH3OLLIO, XOTS YPOBeHb BOJAB Bo3poc Ha 1,92 x, yse-
AHYCHHe e ero Ao 1556 m®/cex BeisBajo pasmbiB nHa Ha 1,0 m npu go-
NOJHHTENLHOM noabeMe ypoBHs Boaws Ha 0,78 m (puc. 20).

Opnaxo na pekax Hapoin 1 YUHPUYHK B MaBOAOK BCJ/EACTBHE BhIMbIBAHHA
MeJdKHX (ppaxuuil MPOHCXOAMT CaMOOTMOCTKA H YKpyNHeHHe HAHOCOB, 4TO
NPUBOJHT K YBeJHUeHHIO wepoxosaTocTH. B stom ciyuae pacuerHble CKO-
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POCTH CTaHOBATCA GoJblie 3aMepeHHHIX (pHc. 2). YiKe npH cnaje naBoAKa
10 441 m¥/cex ypoBeun Boabl majaer Ha 1,92 m, a ano sanocut Ha 0,99 .
3aMeueHo, YTo MPH HapacTaHHH TABOAKA J0 onpejejeHHOl BeJHYHHLL He
MPOMCXOMHT pa3MbiBa [lHA, YPOBeHb BOABI NofHHMaercd. Peka B 3T0 BpeMi
HECeT KOJHYECTBO HaHOCOB, COOTBETCTBYIONLEe ee TPAHCIOPTHPYIOLIEH cro-
coGHocTH. T1pH paabHelmeM HapacTaHHH pacxola NMPOHCXOAHT PasMBIB pyc-
na, TaK Kak notok, oGaagas H30OBITKOM 3SHepruH, pasuuiBaer aHo. llpu
cnaje MaBofKa ¢ YMEHbUIEHHEM TPaHCHOPTHPYIOUleH crnocoGHOCTH NOTOKA
HaOaogaeTcid HapacTanHe AHa.

i
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Puc. 3. CopMeuientinie nonepevHne npoduim pex.

a—p. 3apaduwan, 1943 r., B0 ppemn mapacTamid mopoaka; O-—p. Kapankyab
B NABOAOK NPH Qpay~23,7 x'cex.

HameHeHHe oTMETOK fAHa p. 3apaduuan B ObITOBBIX YCJOBHAX NOKasaHo
H4 COBMEILEHHOM NonepeyHoM npodHjae pekH B rHAPOMETpHYECKOM CTBOpE
sa 1943 r. (pmuec. 3a), H3 KOTOPOro BHJHO, YTO BO BpeM#f HapacTaHua na-
oaka (c 30 masn mo 10 wmiona) ormerku nommxaiucs or 0,6 no 1.5 &, a B
nepHoa cnajga nosbiwajiuck ot 0,9 no 1,6 a.

B yci0BHAX FOpHBEIX YUaCTKOB peK CHJBHOH fedopmaunyi He HabJioAa-
eTcsl, Gaaroaapa yCTOHYHBOCTH JIO#Ka PeKH, 00LIYHO 00pPa30BaHHOIO H3 KPYI-
HblX 00J10MOYHLIX MaTepHaaoB H Kamus, Kak nokasaan naGimopenns, B Gac-
cefine p. Yupuuk (1959 r.) npedopmanuf T4KOro AHA MOMKET MPOHCXOIHTH
TONBKO MpH GOJBIINX BHE3aNHLIX NaBOJAKAaX, NPH H30BITKE BAEKYUIEH CHIBI
MOTOKA, KOTOpas Morja Obl nepeMecTHTh OoJblIOH 00BEM KaMHEeH H Baay-
HOB, claraiolux AHo ropHoii pexu. Hanpusmep, va p. Kapauxkyas aedopma-
uusa pycaa npu ceaesom nasojke 24,0 m’/cex pocturaa 0,7 M.

H3 u3a0meHHOro fACHO, YTO CONPOTHBJEHHE pycja NpH JABHXEHHH N0-
TOKA B 3aBHCHMOCTH oT rujaporpada pexks MsMensercsd B 3HAUHTEJbHEX Npe-
Aeax.

Ha ocHoBaHHH MOJAYVUCHHLIX JaHHBIX NMPHXOAHM K TaKOMY 3aKJOUEHHIO:

|. Byproe nporekaHue noToka Ha FOPHBIX YYA4CTKax pex ¢ peskuM Ha-
pacTaHHeM NaBoOAKA NPHBOAHT K YCKOPEHHOMY ABHXKEHHIO BCEil Macchl Ha-
HOCOB, CJIATAIOLMX J0iKe PeKH, Craa’KHBaHHio BBICTYNOB IEPOXOBATOCTEH
AHa, YMeHbINeHHID CONMpPOTHBJACHHA H PEIRKOMY }'HEJ’IHT{EHHIQ CROPOCTH NMOTOKA.
Pocty cKOpoeTH cnocoGeTBYIOT GoJbiuHe VKiOHH pek. Ilpu sToM Maable ray-
6uHBl DOTOKA, OJH3KHEe K KPHTHYECKOM, NPHBOAAT K PABHOMEPHOMY pacnpe-
AeJeHHI0 cxopocTeil nmotoka no BepTHkaau, Cpefissa H JAOHHAA CKOPOCTH
CTAHOBATCH NMONTH OAHHAKOBBIMH. [10CKOABKY pasMepsb! JBHKYLUIHXCH NO AHY
GoJiee KPYMHLIX KaMmHell couaMepuMbl ¢ rayOHHOI M0TOKA, TO OHH OyayT me-
peMelnaThes NpHOAH3NTENbHO CO CKOPOCTLIO 3TOFO MOTOKA. 3HAYHTEIbHAM
Macca KaMHell npH VCKOPeHHOM [BHIKeHHH npuobGperaer GOABLINYI0 HHEpPLH-
OHHYIO CHJY, H OCHOBHASI HX YacTh CTPEMHTCA COBEPLIMTH MPAMOJHHEHHbIH
nyTb. TaKOH NPAMOJHHENHBI MOTOK, BCTpeuas H3THOH pycnaa, He MOMET
MOBEPHYTh KAMHH M0 KPHBOJHHEHHOH TPaeKTOPHH, H Ha STHX NOBOPOTAX
KaMHHM OCTAHABJHBAIOTCH, 3arpoMoisfas nyre soje. Beaeactsie 3Toro no-
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mﬁ_:ﬂ’ c/abBX MecTax MPOPLIBAET HAHOCHLIE OTAOMKEHHA HJ/IH, pasMbIBasm
I&ep&ra, oOXOMUT cTapoe pycao W cosmaer Hoeoe. Kpome Toro, ABH-
nma Ha MOBOPOTAX PE3KO YBEJHYHBAET MyOHHY 3a CYET CKOpPOCT-
,ﬂrmpa paferaiomero NMOTOKd, W NPSAMO JABHralollMecds KaMHH, moma-
i B 5Ty 301y, GbicTpo ocTaHaBauBaioTcs. Takoe siBjenHe HaGJa0AaeTCH H
aType.
B yKaszaHHHIX YCJAOBHSIX KOMIOHOBKA THAPOY3JOB C KPHBOJHHEHHBIM
ouc PTAHHEM TNOABOMSLIEr0 pycaa He GYIET onpasiana, H MOITOMY TeHAEH-
~ 1lHS HEKOTOPHIX CMeNMajHCTOB PacnpocTPannuTh (eprancKuii THII Bogozabopa
" Ha FOpHBIE YU4aCTKH pek Ge3 TILATeNLHOrO aHAJH3a THAPABIHUECKOTO PEXKH-
~ Ma Moxker npuBectd K ommOkam. Eule ojHO BamHOe yCJOBHe /1S KOMIIO-
.E[{ﬁERH BO/103a00PHBIX Yy3J0B — BRIOOP OTMETKH MOPOra IJIOTHHBI: BBICOKHE
g ﬂﬂpﬂrH MOTYT CO30aTh 3AMETHBLIH TIG,[[,HG'] HEPEJ]. ]T.TIGTHHDH, H, ﬁﬂafﬂﬂﬂpﬂ

AN
~ OYpHOMY pekHMY MOTOKa B pycje BepxHero O6neda, BO3MOKHO Dﬁ}'lﬂ'-iﬂBaHHE'
 KPHBOTO NOAINOpa ¢ NPLIKKOBBIM CONpPAMEHHEeM B 30HEe BLIKJIHHHBAHHS MO-
.~ caennero. B stom cayuyae cTpeMHTeNbHO ABHMKYLIHECH KaMHH, rMonajas B 30-
HY 3TOTO MOANOPA, HHTEHCHBHO OTKJAABIBAIOTCA, 3arpOMOK/IAAs NYTh NOTOKA.
DTO MOMKET IMPHBECTH K KaTACTPO(PHUYECKHM MOCJEeACTBHAM — NOCJAEeYIOUIHM
NpPopLIBaM C OueHb GOJBLIHMH CKOPOCTAMH H pacxojlaMH.

-' 2. Tlpearopubie yuacTKH pek OOGBIMHO paCHOJIOM¥EeHBl Ha KOHYCaX BHIHO-
| COB TIPH BHIXO/le H3 TOPHHIX Vilenuil. 31ech NOTOK B 3HAUHTENLHON Mepe
TepseT CBOIO 3Hepruio, Gaarofaps pacuUIMpeHHIo, W, TpoTeKas B CBOHX cof-
CTBEHHBIX OTJI0KEHHX, Oaymaaer no pycay. K ToMy e coctaB JIOHHRIX Ha-

& HOCOB CTAHOBHTCH MeEJbYe, H pasMepbl rpabBesIHCTO-TaJeYHHKOBLIX HaHOCOB
- fH
YiKe HC COHM3IMEDPHMEI C I"."I}f‘ﬁHIICIH notroka. OTHOCHTeNbHAaS N1aAKOCTh h H3=~

-
-
I

H
MeHsleTcsl B 3HAUHTeABHBIX npeaenax (—-= 15—40). Pexum noroxa cpas-

HUTEJBLHO CHOKOMHBIL, PYCa0 peKH 3HaAuHTeAbHO AedopMHpyeTcs no raybuhe
mepHoja nmaeojika, B 3THX YCAOBHAX MOTOK CKJAOHEH MeaHJApPHPORATh MO
pycay, CcO3/aBasd H3BHJHHBI, CJel0BaTe/lbHO, OH o0gafaeT HHPKYJSALHOH-
HBIM TeYeHHeM B CBOEM aJJIOBHAJLHOM pYCie, YTO [03BOJIfAIET HCMOJb30BATh
310 B leasx pojaozabopa. [lo 3Toil e npuuMHe Ha NPEAroOpHLIX yuyacTKax
PEK MoAY4YHJ pasBuTHe (epraHckHit THnm BoAo3alopa.
| 3. HMayuenne nBux<eHHs HAHOCOB, peXHMa MOTOKA H COMPOTHBJICHHS
JABHIKCHHSI Ha PasJHYHBLIX YYACTKAX PEK NO3BOJHT NPaBHJILHO OPraHH30BaTh
PEKHM IKCMIYaTallHH CYMECTBYIOMHX THAPOY3JIOB, METOJHKY NMpOMLIBA Ha-
HOCOB H3 BEepPXHHX H HHMKHHX Obe(hOoB CO3AaHHEM CaMONPOMBIBAIOIIHXCH
MOABOASIUHX H OTBOAAILUHX pycesa c nepepacnpefejeHHeM MOTOHHOTO pac-
~ X04a nepel V3J0M, UTO H3MEHHT CTPVKTYPY NOTOKA H MPHCHOCOGHT ero K
. 3bdexTHBHON 60pele ¢ MAOHHBIMH HAHOCAMH Ha Vaje.

4. B ruapaBmuuecKHX pacueTtax A0JKHO OLITh YUTEHO CHJALHOE H3MeHe-
© HHe Ko3((HUHEHTA COMPOTHBJEHHS HJIH CKOpOCTHOro MHoMKHTeas lllesu
. B topmyne H. H. [Tapaosckoro mias pasHelX NepHOAOB NPOXOMKAEHUS pac-
xca4a. B npotasHoM caydae MoryT OGRITE 3HAYHTEABHHEE OMIHOGKH TpH onpe-
NeJEHHH pa3MEpPOB H COOTBETCTBVIOUIHX FOPM3OHTOB HA YUACTHE CONpsiKe-
Hua Dhedos.

Il. Bonpock nmpaBHJABHOH KOMMOHOBKH THIPOY3J0B W pa3paboTka pa-
HHOHAMLHBIX PEXKHMOB HX 3KCIJIVATALHH HA DPasJHYHbIX YY4aCTKax aKTyanb-
Hbi, # peurcHie uxX B yeaousx Cpeaueit Asun tpebyer auddepenunposan-
HOrO0 MOAX0JAa C YYyeTOM Xapaktepa nepedOpMHPOBaHHA pyCcaa BepXHEro
i HKHero ObedoB pex nocdae crpoutensersa  naotHHel. Mexons us sroro,
CuHTdeM HeoOXOAHMBIM [AaTh COOTBETCTBYIOIIHE PEKOMEHAALHH M0 PeXHMY
SKCNAYATALHA H METOJHKe NMPOMbIBA HAHOCOR,

Has H3yYyeHHA 3THX BONPOCOB HaMH Ha KPYNHBIX THIpOY3Jax TpoBe-
JeHEl noJjieBble H nabopaToOpHblC HCCJEIOBAHHS, PE3VILTATHI KOTOPLIX H3JI0-
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*KeHbl B COOTBETCTBYIOLIHX cTaThsx [3, 4, 5, 6]. Harypusie HccaenoBaHHA
COCPeOTOYHBAJMHCE HA TPeX KPVIHBIX M'HApPOY3Nax pasjHYHLIX THIIOB!

1) BopozaGopublii ysea uM. 1 Mas na p. 3apapman ¢ QpoHTAJBHBIM
pacnoioKeHHeM MJIOTHHE H OOKOBHIM [BYXCTOPOHHHM BOA03ab0poM — HH-
nuiicknit tan; 2) Kamneippasatckuil BojgosaGopHblii y3ea Ha p. Kapaaapbs
C HCMONb30BAHHEM MOMNEpPeuHONH UHPKYJAAUHH MOTOKa — (epraHcKHH THI;
3) IasaakenTckas nJioTHHA Ha p. UMpUHE, nocTpoeHHas no NMPHHILHNY pac
CJOEHHA MOTOKA M0 BepTHKAJAH,— eBpONeiicKHil THm. DTH THAPOY3JLl, NO-
CTpOEHHLIE B pasHoe BpeMf B BOJOTOKAX C PA3JHYHBIMH THADOJOrHYECKHMH
H HAHOCHBIMH XapaKTePHCTHKaMH, HMEIOT pas/iHvyHOe XO03fHCTBEeHHOE HasHa-
yenHe: [asajkeHTckas naoTHHa ofecneunBaer Bomoil (no 300 ad/cex) ne-
puBanuoHiblfi kanaa xpynueiimero B Coserckom Cowoae Yupunk-Boscyil-
CKOro 3HepreTHUecKoro kackajga; KamnblppaBaTcKasi nJao0THHA — YHCTO O-
HOCTOPOHHHIT HppHrauHoHHLIT Bogo3abop ¢ pacxoaoM ao 200 x*/cex; nioTH-
Ha uM. | Mas — kpynneiiimee coopymenue Cpenneit A3HH, MOCTPOEHHOE B
nepBble rofbl COBETCKON BJacTi, ofecneqynBalollee ABYXCTOPOHHHA cymmap-
HLIii BogosaGop ¢ pacxomom 200 m?*/cex. PaccmaTpHBaeMBble Y3/ibl HaXOMH-
JIKCh B IeHTpPe BHHMaHHA SHEPTETHYECKHX H BOJOXO35IHCTBEHHBIX OpraHH-
sanuil pecny0OJaHKH, Gosiblie NMOABEpraJHCh BCeCTOPOHHEMY H3yueHHI0 H 00-
CJeOBAHHIO HA PAa3jHUHBIX 3Tanax HX IKCMJyaTallHH, H NO HAM HMEETCH
JoCTaTOUHO (aKTHYECKOro MartepHala, NO3BOJHBLIErO Ham o0O0OOLMTL pe-
3YJLTATHl TPOBEJEHHBIX HCCJeL0BAHUM,

Mayuenne pexnma ABHMKEHHsS HAHOCOB, jaedopMmauud pycen, BJAHAHHA
Ha 9TH §BJEHHS HAPOJOTHUeCKHX M reomopdosaornuecknx paktopos u Hal-
JjeHHs 3a opraHH3auHeli OGopbOLl ¢ HAHOCAMH B BepPXHHX H HHMKHHX
GpedhaXx B pasAHUHBIX YCJAOBHAX KOMIOHOBKH THAPOY3JIOB MO3BOJAIOT CAE-
JaTh CHeYIONIHE 3aKJII0YeHHH,

1. TIpH KOMNOHOBKE TOrO MJAH HHOrO rHApOy3Jia HeoOXOAHMO HMETh B
BHAY THAPOJOTHUECKHII M HAHOCHBIN peXHMBI pexkH H Xxapakrtep nepedop-
MHPOBaHHA pycja BepxHero H HuxHero OpepoB. Ocoloe BHHMAaHHE HYXKHO
ofpaulaTe Ha peryJHpoBaHHe pycjia BepxHero Obeda, NpoMbBIB HAHOCOB
BepxHero Obeda M HemomylleHHe 3aBaja HHXKHero 6beda HaHoCaMy.

2. Ycnex B Gopbbe ¢ 3aBjeKaHHeM JIOHHBIX HAHOCOB B KaHaJj 3aBHCHT
‘0T NMPaBHJLHOH OpraHH3alliy NOAX0Jd NMOTOKA K COPOCHEIM H BOJOMpPHEM-
HBLIM COOpPY¥KEHHAM, _

Ha noasoasueM pyc/e jejeHHe BOAB H HAHOCOB 1O KaHaiaMm o0yc/oB-
JHBAETCA YCTOHYHBBIM MPOTEKAHHEM TI0TOKA3, KOTOpoe J0JKHO ObiTh obGec-
nedeHo npH Bcex pacxoaax. Ha TasaJkeHTCKOH NMJIOTHHE 3TO JAOCTHraercs
peryiupoBaHHeM pycaa BepxHero Gbedpa npu noaxoje K rHApoysay. YCToH-
YHBOE NpoTeKaHue noroka obecneunBaercd HeGOJbIIOH KPHBH3HOH pycia B
CTOPOHY TJIOTHHHEL.

Ha IlepsomaiickoH nJjiOTHHE YCTOHYHMBOE NpOTeKaHHe JOCTHTaeTcHa Co3-
AanHeM camMothopMHPYIOWHKXCSA pyces, npHcnocabaHBaOUIHXCA K nepeMeHHo-
MY peXxHMY pPeKH. B xomMnonoBxe rHApPOY3Jaa 3TO OCYIIEeCTBJAHCTCH pasjini-
HbBIM 110 BHICOTE PACHOJIOMKEeHHeM MOpPOroB cGPOCHBIX OTBEPCTHH, B pe3yJb-
TaTe yero nepepacnpesensioTcs NoroHHble pacxoibl BO/AbLI H jleJieHHe MOTOKa
BAOAL (PPOHTA COOPYKEHHA W BOAONPHEMHHKa, obJeryaercss Gopbba ¢ HaHO
caMM Ha ysJe, cOpoc HX H3 pycia B HHXKHHH Obed npoOH3BOAHTCH Hepes
sarayOJjenHble OTBEpCTHA.

[Ipu depranckom THnme camo coGoii opraHH3yeTca YCTOHYHBOE mpoTe-
KaHHe MOTOKAa B KPHBOM NOABOASIIEM pycae H JAeHCTBHEM NONepevHoH mHp-
KyJsUHH NOTOKa obecrneuHBaeTcs CaMonpoMbie BepxHero Gbeda.

3. Jlna obecnevyeHusi HOpMaJbHOH paboThl THAPOY3JOB H YCTpPaHEHHHA
3aTpy/iHeHHiH, BO3HHKAIOUIMX OT 3aHeceHHs Obe(oOB H 3aBjeKaHHA HAHOCOB
B KaHajbl, BBIpaGOTKA METOAHKH NPOMBIBA HMeET NPHHUHMNHAJbHOE 3HAYeHHe
B SKCIJIYATAIHH KamA0To KOHKPEeTHOro oGbekTa.
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PEMEHHAA H NpaBHJbHAA OPraHH3alHg peryiasipHblX MPOMBIBOB.
eT HaHMeHblIee 3aWjJeHHe (3aHeceHHe) u momaepxaHHe obbema
be()a Ha GJaronpHATHOM MHHHMYME, HOPMaJbHYIO MOJauy BOALI
CHereMaTHYECKHM MPOMBIBOM MOXKHO COXPaHHTh CTAallHOHAPHOCTH
a TeueHHs B noasojsueM pycie. IPPEKTHBHOCTH NPOMBIBA Ha-
ABHCHT OT 3aperyJHpoBaHHOCTH Bepxuero Obeda. ITostoMy aauHa
QAIIero pycsia A0JKHA ONPENeaATbCS YCJAOBHAMH NMPOMBIBA HaHOCOB
poysae H GBITb He MeHee JJIHHBI pacnpocTpaHeHH:d KPHBO# crnajaa npH
Be HAHOCOB H3 BepxHero Obeda. OnblTaMu yCTaHOBJEHA JJIHHA pac-
)JAHeHHs1 KpHBOfI cmnajaa: a) Ha ruapoysnax ¢ HanopoMm 7—~8 m oua
srraer 600—800 » npu annTesbHOCTH npomuiBa 8—I10 uac. (FasankenT-
tast i Bemkentckas nJoTHHBI); 6) Ha THApoy3iax ¢ HanopoMm A0 4 i —
300—450 » npu paNTeNILHOCTH npoMmbiBa 3—4 uwac. (MJAOTHHA MM,
I Masn); B) ma ruspoysnax depranckoro THna onpejeiasiercs YCJIOBHAMH
“coaganna sddexTHBHON no GopbGe ¢ HaHOCAMH NONEPeyHOol HPKYJIAILHH.

4. B muxuHX GbepaX HHIKOHANOPHBEIX THAPOV3IOB NPH YCHJIEHHOM BO-
- Ao3alope B mocjejyiolleM MPOHCXOJHT HHTEHCHBHOE HaKOMJICHHe HAHOCOB,
| UTO BEJIeT K SKCMJYaTaUHOMHBIM 3aTPYAHCHHSM: o0pasyercsi cBajibHOe Te-
. YeHHE W BOJOBOPOTHBIE 30HEI C pa3mbiBamH OGeperoB. Kpome Toro, CHAbHLIH
~ 3apan NPHBOIWT K NMOABEMY AHA pycja HHKHero Obeda M yMeHbIUCHHIO
JOMYCKHONR cnocOGHOCTH COPOCHBIX OTBEPCTHI. B 3THX YCJAOBHAX pPemHM

:._TI'}FHTEE.HH BepXHero Gbe)a TecHO cBA3aH ¢ pesKHMOM pabOoThl HHMKHETrO
- Gneda. Ha TasasnkenTckoil niaothHe peryaupoBalHe HixHero Oheda JA0CTH-
- Taercs VCTPOHCTBOM MpOpe3d, JHKBHIHPYIOUIEH BOJAOBOPOTHBIE 30HB H

E;;t TeueHHe notoka. B nuauem Obede KaMmnoippaBaTcKoil NAOTHHI
" NPOAO/IZKHTENBHLIME NPOMBIBAMH ~ HAHOCHBIX OTJIOXEHHH B MaBOAOK CO3-
}iaHpEEJ]EHHDE YCTONYHBOE PYCJMO HA 3HAUHTENBHON JJIHHE (2,5—
~ Ha naorune um. 1 Mas peryanposanHe sepxnero Obeda obGecneqHBaet-

‘€1 Onaroaaps yCTpoiicTBy 3ar/iyG/leHHBIX OTBEPCTHH M 0GpasoBanio ca-
" ModopMEpYIOLIHXCS pyced. ITH e OTBEPCTHA c031al0T GuaronpHsTHbE Y-
~ JIOBHA H B HHXKHeM Obede: moToK ¢ OOJBIIMMH MOTOHHBIMM PAacXo]aMH, Bhi-
XOAAUMI M3 3arayGJeHHBIX OTBEPCTHH NJOTHHB, HMEeT 3HAYHTEJBHYIO
@RCHOPTHPYIOULYIO cnocoGHOCTE H MpeJOoTBpalllaeT 3aBaj pycjia HAHOCAMH
MOCPENICTBEHHO 3a COOPYVIKeHHSIMH.

‘Takasi KOMNOHOBKA IHIPOY3JIOB BIOJHE BO3MOMKHA B YCJOBHsIX Jdabopa-
pui. OHaKo A/ MOJHOrO OTOOPAXKEHHS sIBJEHHH, NMPOHCXOAAUHX B pyc-
. peK, HeoGXOANMO NPH HCCIAE0BAHHAX Ha MOJEJH OXBATHTE KaK MOXHO
OonbIIHil Yy9acTOK pycaa BepXHero H HHXHero Gbe(oB, BK/IOYHB XapakTep-
@Emﬂmeunme H3ruOLl U MOBOPOTHI.

- B pesyabrare aHajnsa pexuMa MPOMBIBOB MBI NOJYYHAH palHOHAJbL-

e CXeMBI KOMMOHOBKH THPOY3JOB AJs nmpeiropHoil sons (puc. 4). Cxe-
Ma npefiHasHayeHa Aas JABYXCTOpPOHHero Bojo3abopa Ha npearopHbIX y4acT-
KaX peK ¢ NpsMbLIM 3aperyJaHpOBAHHEIM MOABOASIIHM PYCJOM, cO3/1aBaeMbiM
JaX JOCTHraeMOCTH AefiCTBHA NMPOMBIBA HAHOCOB TMPH HH3KOHANOp-
ax (no 4—5 m). BonosaGop pacnosioeH (pOHTAJBHO B OJAHY JIH-
IOTHHOI!, HMeeT KPHBOJHHeMHbI nopor H KOPOTKYIO CTEHKY JAJHHOM,
MepHO paBHOfi mupHHe BoAo3aGopa, mas BO3CYHKJACHHS MECTHOH mome-
10fl MHPKYIALHE nepel BXojoM B BojonpueMHHK. IlioThna HMeer jBa
DCTHI: 3arayGJeHHEE, PACNOJ0MKEHHBIE CO CTOPOHBL BOAOTIPHEM-
MeiolilHe OTMETKY Mmopora Ha VpOBHE cpefiHero jHa peK, H oTeep-
BINIEHHBIME OpOraMu B cpeHedt yacTu. 3araylaeHHbBle pacCUHThI-
-_.ﬁﬂm{:?ﬁte naBoJIKOBLIE PACX0bl peKH ¢ oGecnevenHocTbio 5—10%,
. '_0! *

pAaALIee pycao odopmiseTcs NPAMBIM BLIXOAOM €O CTPyeHampas:
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Cxema b (puc. 4) npennasHaueHa A48 OJHOCTOpOHHero BoaozabGopa Ha
MPEATOPHBIX YUACTKAX PEK ¢ FPaBe/qHCTO-TaJeYHHKOBBIMH HAHOCAMH B pyc/e
H Hanopom Bbille 5 m'.

11
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Puc. 4. PaunonanbHble cXeMul IHApOYy3i0B.

A—aam asycropondero poao3alops 8 MPEArOPHMX YMACTKAX pex: [—poxocansnwe oTnep-
CTNA, 2=—CcTenKa pogosabopn, J=—3araylAcHiMe oToepeTIN;

b—aan 0AHOCTOPONHErD BOAOSA0OPA B OPEArOPHBIX YYACTKAX PeK ¢ HAmOPOM Bume 5 M
I —poaocanane oTpepeTid, 2—pasacasiian J0HHAN CTCHEQ.

[logBoasulee pycio A0JKHO OBITH 2aperyJHPOBAHO B NPeAeaax KpHBOMH
cnaja, obpasylomeiics npu npomsiBe. [1id HanopoB Ha ragpoyade o 7—8 u
oHa pacnpocrpansercs Ha 600—700 m BBepx no TeYeHHI0, TO €CTh COCTAB-
nsier e menee 4 B, B muxkuem Ovede  aasi NpeaoTBpallleHHs VCHJCHHBIX
cOOIHBIX TEYeHHIl B Mpejesax BOPOHKH pasMbiBa HeoOXOAHMO MPefycMoT-
peTh JOHHYIO PasjlefIbuVIO CTEHKY MeXAy 3arayOJeHHBIMH H BO/IOCJHBHEIMH
OTBepPCTHAMH IJ0THHBL (pHc. 4, b).
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