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B clopruxe npusedenst pesyavmamet uccaedosanuil
zudpasiuieckux cOOpyMeenul 1 BOAHOBHX NPOUECCOs,
noaywennnie 8 aadopamopusx HBIIulm Al Y3CCP u ha
nocmpoeHHn x 00sexmax (& Hamype).

Cnucarns HOBWE KOHCPYKIUN dIMEpumesbnol anna-
pamyput it Oakpt HEKOMOPHE peKoMeHdaqun no  zudpas-
auuecrcony paciemy. Odna wacmo pexosMendayiE omuo-
CHMCH K YHCE  SABEPUCHHWM NOAKOCINGIO  PAIPAOOMKTA,
dpyzan—oceeaen Hogue nymu u QaHHue npedsapumens-
HOX HIVHEHUN, UMeomux 60Abi0e FHAYCHUE 8 NPAKMUKE
ROQERLLPOSaRER, cmpoumedbemen SRCAANGIRG NN
2UOPABAUNECKILY COOPYHCEHLIL,

GopruK npeonasHataemen 08 HaytRwx compyonu-
KO8, PAfoOMHUKOE NPOCKMHMX I CIPOUMEALHNY OpeaHi-
Jaigitl BOOHOZ0 XO3AUCMBA, CMYOEHMOs  udpoOmexHiie-
CRUX BV308.

Pedarynossasn Koaaezus

3. X, X¥CAH-XOIAEB (oms. pedaxmop), “1aeH-KOPPECNOH-

aenr AH ¥sCCP M. C. Bbi3l'o, C, I. SAIIPOMETOB,

E. 1. POXIECTBEHCKWI, A. M. MYXAMENOB, M. B, BY-

ThIPMH, M. B. BACUNBEB, H. 1. TOPOLWIKOB, H. <. LIBE-
THKOBA, T. I'. BAJIEHTHHH.



Yaen-xoppecnonnent AH YaCCP M. C. BbI3IO,
0. M. KY3bMHHOB

BJHUSIHHE LUEPOXOBATOCTH AHA BOLAOTOKA
HA JJHUHY THAPABJIHYECKOI'O MNPBIXKKA

B caydae pacyera, MPOEKTHPOBAHHA H SKCMIYATAUHH FHAPOTEXHHYECKHX
coopyxeHufi HeoOX0AHMO ONpefensTh AJAHHY TOPH3OHTAALHOTO KpenJe-
HHA AA8 OpPeAOXPaHEeHHS OT MECTHHIX Pa3MbIBOB, AJHHY BOMOOGOAHOrO KO-
JAOAlA mepenanos, OBICTPOTOKOB H JApYrux coopy:xeuuii. Haxomaenue
TAKOH MJHHB HEH30€KHO CBA3AHO C pacyeToM AJAHHLI BONOBOPOTHO-BaJb=
LLOBOH 30HBE IHAPABAHYECKOTO NPbIAKA,

SlBacHHe THAPABAMUECKOro nNpelAKKA Kak @dH3uweckoro mnpouecca
CKA4YKa NpPH nepexojie noTroka W3 OYpHOro COCTOSIHHA TeueHHs (noxasa-
Teabr KuHerHuwoctu [1, > 1) B cnokoitnoe (I, << 1) npusaexano BHUMaHHE

(pH3HKOB, THAPOMEXAHHKOB M HHKEHEPOB B Teuenwe MHorux Jaetr. Yacro
yrnomuuanocs 06 onybankopanHom B 1820 r. Bidone onucanud ruapas/in-
ueckoro npeixka [1—4]. Tlo-passomy pacemarpusajach *TEOpHA 9TOTO
spaenns [5—9].

Uayuenuem ruapasanueckoro npeikka 3auumaauce M. T. Ecowmanm,
B. M. Maxkkasees [24], H. WM. Kounosaanos, B. M. Apasuu, M. /1. Heproy-
cos, M. M. Tapaiimosuu, M. H. Jlesu, ¢, HU. lMukanos, B. A, llaymss,
M. M. Ckun6Ga, A. M. Censinna, JI. JI. TNaaas, H. H. Beasmesckui,
B. B, Hdyasues, H. B. Jlantypes, JI. M. Hausaposa, M, H. I'paunanckuni
W apyrue. Tak, HccaeaoBAHMAMH  [OCAEAHHX JET VCTAHOBJCHO HAJHYHE,
KpOMe MOBEPXHOCTHOTO, NpuaoHHoro Bojosopora [10], a Takke BOJAH Ha
rpaunie TpanautHo# crpym (puc. 1) [11]. B pesyawrate 3THX HCClEea0Ba-
HHA OHJH BHIICHEHHl JJMHA PACIPOCTPaHEHHA W APYTrHE XapaKTepHCTHKH
HECOBEPIIEHHOrO MPLIXKA, NPOULCC PACTHPOCTPAHCHHA BOAH 338 TaK HAa3H-
BAEMBLIM TNpPEIKKOM — Boanofl [23], xapaxkrep pacnpenesenus JapieHni B
JoHe npebKKa u pacrexauus nortoxa u ap. (. M. Kymun, JI. A, Mauko-
suu, M. C. ®omuuer, A. T. Tpodumenko u ap.), BeIHYHHA KOPPEKTHBA
& WHUBOH CHAB (KHHETHYECKON 3HepruH) MOTOKa B 30HE NMPHIKKA H HA
nocAenpHXKOBOM vuacTke |[12—15].

B aureparype (cosetckoft u 3apybGeknoi) umeercs Goaee 65 dop-
MYJ, NMPH MOMOIIM KOTOPHIX pPEKOMEHAYETCHd ONpeieasaTh AJHHY cOBep-
WEeHHOro TuApapanueckoro npeikka, Oanako B 9THX pPeKOMEHALHAX
MOUTH COBEPUIEHHO HE YUYHTLIBAETCA BJAHAHHE COCTOSHMA JiHA BOJLOTOKA,
ero wepoxosatoctu!. Toasko B 1958—1960 rr. K. A. Cynaeiimenos B
Aama-Arte (Muctutyt snepretukn AH KasCCP) npounssea npu KoHCYAb=
Tangud M. C. Bularo oneTel M0 W3YUeHHIO BJAHAHHA [IEPOXOBATOCTH JHA

! Peub MaeT HMCHHO O wWwepoxosaroctd. Muoraa [25] paccmarpueanoch BAHAHHE
TacHTeneil sHepruu,
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kpensennd Ha mectuuil pasmuis [16] u mpuerynua B 1962 r, K A€TANLHO-
MY H3YUeHHIO BAHSHUS IEPOXOBATOCTH HA JLTHHY IHAPABAHHECKOIC NPLIXKKA.

A. H. Paxmanor u M. &, CgaaaHes, HCCAEJ0BAB HE3ATOWJIEHHBE H
saTonAeHikle THApaBAHuecKHe nprkkH (B JleHuurpaje), oTMeTHAH HOAL-
Woe BAHSHHE YCHACHHON IIePOXOBATOCTH, HANpPHMED B BHAC HONEPEHHLIX
naanok. B To ke ppems onwitet A, H. Paxmanopa nokasaau, HTC npH
NOBEPXHOCTH AHA BOAOTOKA (HA JaGOPATOPHBIX VCTAHOBKAX) M3 Jepesa,
OIMHKOBAHHOrO eJe3a M napauua 3aMeTHOH pasnunb B AMMHE rAApas-
JHUECKOro MpHiKKa He naGaiopaercs. 1o jaano ociosanue npod. H. M. Ko-
HOBAJAOBY H APYTHM OTMETHTH: ,...onuTw A, H. Paxmanosa nokasanw,
YTO BAMAHHE MEePOXOBATOCTH HA JIMHY Badblid B NPLKKE He 0OHapywu-
paercs® [17]. Bausuue ,3epuucrofl” 1EpoOXOBATOCTH TMOBEPXHOCTH AHA
BOJAOTOKA HA JUIMHY NPLIKKA W JApYy-
rue ero napamerps A, H., Paxmawos
He HCCaeaoBad.

M. T. UBankoe 1 A. H. llinpmos
[18] m3yua.nu B/HAHHE 3€PHHCTOMH e~
POXOBATOCTH HA CTPYKTYPY MOTOKA
B SOHE MNpPLIXKKA, OAHAKO BJAHAEHHE
3TOfl MEepPOXOBATOCTH HA AJHHY BaAL-
ILOBO-BOJAOBOPOTHOH 30HLI UMH B fB-
noit (opme He OTMEUEHO. 3HauH-
MOCTE /8 TNPAKTHKH STOrO. BONpOCA
MOMKHO BHJAETHL XoTs On M2 cae-
Ay 0Lero.

Muorue ruapoTexHHuecKHe oo-
OpPYIKEHHs, B TOM YHCIE BHICOKOHANOP-
HHE MJAOTHHBL, H3YV4Yal0TCH B nponecce

o Plgcc.'rllili e s [IPOEKTHPOBAHH HA THAPaBJIHYECKHX
BHC,EEEHG[‘E B NMOTOK BOALI B aucnelpm: MOJeasX B 1a00PATOPHHX YCAOBHAX.
MEHTAALHOM JOTKE. [Mpeanogoxum, UTO pPaccMaTpHBACT-

Ha cwmmikax a, 6, #, BOCOPOHIDEACHHMWX i BOLOCANBHAA [JOTHHA BHCOTOH
skenosuunedt v 0,5 ., noxsaani 7peexopmn 10, 50 wan 100 4, Haule Bcero B wa-

MacT SAMCREE MOMEHTHE BPCMENH NpH cpea-
Heft 'éﬂ&'pﬂm NOTOKA NOR murﬂu n 64 I?:'.wfn:, TYpE 3TH COOPYHREHHA BO3BOIATCR H3

HI MEATOR NOKI33a HAANUME IARNDHOCG ARHHIC= -
T e W BepKBSM CAORE. TIOTOKA # 0O- Getona (m  meaesoberona), HMEO-

ALyl e oot S A mero Oojee HJAH MEHee onpeneaeH-
e e ie pastens ueway Tpansurnod crpyed  HYIO (DH3HYECKH WIEPOXOBATYIO WO-

W oOpaThuM TeyeHue 0Opajonaiock BOIMOS:  pepXHOCTh. B JabopaTophax oGuiu-
HO MOJEAH H3roToBJAfOTCH H3 Oonee

raaakoro matepuasa [20], HO raaakocTh BOA0GOS, HA KOTOPOM pa3BHBaeT-
cfl MPLIKOK, ODLIMHO HE MOJAEJIHpYercs, 4 Mo YCJAOBHAM Aa60pPaToOpROTo:
oGopyoBalHs BHICOTA IIOTHH HA ONBITHHIX YCTAHOBKAX PEAKO RpPEBRmA=
er | 4. B Teopud NpuiKKa nNOTEPSAMH SHEPrHH HA TPEHHE O JHO o0LYHO
npene6peraorT. Ha MOJEAAX € TaK Ha3bBAEMbIM CTAAKHMY JIHOM TpeHae
MaJ0 OmyTHMO (Ha CPaBHHTEALHO KOPOTKOH AJHHE 30HI npeixkka). 06
STOM CBHAETENLCTBYIOT M Henogs3opannsle M. M. KonoBanoBhiM Deayab-
tathl onutoB A. H, Paxmanosa., Opanako 3aBejloMO MOKHO CHHTATL, WTO
yeM MeHbIIE [EepOXOBATOCTL H PJAXKE NOBEPXHOCTL JHA BOA0GOS coopy-
HEHHS, TeM MeHblle CONPOTHBACHMS ABHKEHHIO W Ooabuie AIMHE [pHK-

ka. EcAM HA MONEAN BHACHEHa JUiuHa, pasuas [, ., TO NpH Nporsose
yacTo cumurator, uro [ _=h-{ . rae A—reoMerpuueckuii MacwTat mo-

aean. Ho ecan mojeab Guja GeTOHHOH, TO A4 OETOHHOTO COOPYHKEHHE
B HATYPE TAKOf NMPOrHO3 ABJAACTCH HETOUHHIM, TAK KaK HE YUTEHO, IO
OTHOCHTEJLHOE BJAMAHHE IIEPOXOBATOCTH HA MOJeNN CHAbHEE, YeM B Ha-




Type. IlosTomy dakTHueckas AJMHA NpeikKa B Hatype [, Oyrer Goab-
we, WeM Cnporxosuposannas, T. e. f,,. >1_ . PaspaGorannue Ha oc-

HOBE TAKHX Ja00PaTOPHLIX ONBITOB PEKOMEHJALMH JJS pacueTa AJAHHBL
KpenjeHuss MOTYT OKa3aThCH HeJOCTATOUHBIMH M B HATYPE MOKET MpPOH-
3ofiTH OOABIIOI MECTHBLIH PpasMbiB pPyCada 3a COOPYIKEHHEM, [0CKOJbLKY
BAJILILOBO-BOJAOBOPOTHASH 30HA NOTOKA C NOBBIMEHHOH TYPOVACHTHOCTLIO HE
VAOKHTCA B NPejeibl pasMepoB, ONpPeleJeHHLIX TAKHM TPOTHO30M.

Ha neoGxoauMoOCTh ydeTa CHJ TPEHHSA NPH PacueTax W MOAEINpPOBa-
Huu ykasano B paGorax [19, 20]. Onnako M. M. Jlesu [20] we naer mce
HE KOHKPETHBIX PEKOMEHJAAUMH N8 MOAEJAHPOBAHHA [PbLIXKKA, N0-BHIH-
MOMY, BBHAY OTCYTCTBHA HAKOIJAEHHOrO OnLTA. AHaanaupys paGoThl
HHOCTPaHHBIX HCCAenoBaTeael, raasibM oGpasom (PpPaHILY3CKHX, M HEKOTO-
pole  pabOTH COBETCKHX HccaejnoBateqaed (wanpumep, JI. JI. [laaas),
H. W. Jleen ykasaa, 4To ,0pH HCCAEAOBAHHK NyJAbCAllHW CKOpOCTER M
dasjeHnit na pucbGepMe COOPYIKEHHI HANO NPUMENITL AOCTATOUMHO T.JajKHE
MOBEPXHOCTH THHA TA3JAKOH UEMEHTHOH TYKATYPKH H BEIMOJHATL MOAEAb
He menee yem B 1:50—1: 100 narypaawnoil Beauuuus. [lpn mennmem
mMacmrabe oO6paboTKa NOBEPXHOCTH A0JKHA OHITL eme 0oJee COBepIIeH-
HOMl H NOBEPXHOCTb AOJAKHA NOKPhIBaTheA JAakosm, Hanoxeunse coobpa-
MEHHA NOJHOCTBIO TIPHMEHHMbBl H A48l Moleaell OLCTPOTOKOB M BOAOCHYC-
KOB B BHAEC TyHHEA€H, HO B STHX CAYUAAX HYKHO NPeABAPHTEJNLHO yCTa-
HOBHTbL BEJHYHHY KO3(@HUUHEHTZ COUPOTHBACHHA MOJAEAH M CONOCTABHTDL
€e C HaTypoil, KOTOPYID MOXHO ONpPejeJHThk, NOAB3YACL TOM HAKM HHOM
pacyeTHON 3aBHCUMOCTBLIO, NOJYYEHHON HAa OCHOBE JAHHLIX HATYPHBIX HA-
oaoaenni” [20].

Ham mpeacrasasercda, uTo sTH o0mue cooGpameHHs H PEKOMEHIAIlHH
TpelyloT YTOUHEHHA W KOHKPETH3allHH Ha oCHOBe 0oJee TUlAaTeJLHBIX
nceaenopaiui, TeM Ooaee, uro M. M. Jlepn ormerna: ,Moxeanposanue
AOMKHO OBITH OCHOBAHO Ha MPHHIHNAX TEOPHH NOA006HA W HCHOAL30BAHHH
0000UEHHBIX SKCNEPHMEHTAAbHEIX 3aBHCHMOCTEH, YUHTHIBAIOUIHX KPHTCPHH
nojoGusa. IMINHPHYECKHE JKE 3aBHCHMOCTH, YCTAHOBJIEHHLIE HA OCHOBE
HATYPHHIX HabAoxennil, MOryT NPHMEHATLCH JAMINE KAK NPOBEPOYHLIE
A CONOCTaBJeHHA Mojean ¢ unatypoi®. Kpome Toro, Ham Kaxercs, uTo
NpH H3YYEeHHH NyJbcallli GOJALINYI0 nomomb okaxyr # pabGorst W. K. Hu-
katHha [21, 22|, a rtakwke Cyaefimenosa |28].

B peasyabtate onniToB, npoBeAeHHbXx B 1961—1962 rr. B aaGopato-
pun ruppasankd  MBIInlT AH YaCCP, mm ycranoewan, uro na mopeam
Jaxe 3aMeHa raajikoro CTaabHOrO AHa TA3JAKHM CTCKASHHBIM OTpaMaercs
HA pasMepax THAPaBAMYECKOro MPbIXKAd, npHuem ycTaHoBaeHo [26, 27|, yro
B STOM CJYy4Yae JJIHHA INpPLIKKa yBeauuuBaerca na 2—3%. HaobGopor, ¢

a
yBEJHYEHHEM [EPOXOBATOCTH OHA YMeHkwaercs (HanpuMep npu - - = 0,05
- h:

Ha ~30%). [laapHefimee yse/anyeHue MeEPOXOBATOCTH (HakAelika kpyn-
HbIX NEeCYHHOK Ha ET.-':I..’[h} MOIKET YMCHBIIHTL NAHHY NPBXKA B JABa pa3sa,

Jlas onuTOB, BHNOJHABIIHXCA B VCJAOBHAX NJAOCKON 331auM, HCOOAL-
3oBaan JA0TOK wHprHo# B 20,6 ca. KoneuHno, B yCJAOBHAX Maaoil WHPHHEI
JAOTKE Hd AJAHHY BOLOBOPOTHHBIX 30H MOrYT OKA3HBATH BJAWHAHHE CTEKJAAH-
Hble cTéHkH. [losToMy CpaBHHBAJAHCL OTHOCHTEABLHBIE BEJAHMHHBEL, YTO NOY-
TH HCKJIOYEET BJIHAHHEe CTEeHOK. H3}"{EI.FIH NPLIKHOK HA TOPH3OHTAJBHOM
B0a000€ 33 BOJAOCJAHBHON MJOTHHOH B COOTBETCTBHH CO cXxemoil pue. 2,
IlHo pycaa sa xkpenaeHuem pceraa OHAO HHKE [AHA KPENJeHHs H He
OKAa3blB4A0 BJAHAHHA HA NapaMeTphl NPblA KA. EHEIIE]IJHHEIITH BEINIOJHA AT
[IPH TPEX BHICOTAX NMJAOTHHH: Py = 68; P, =46; Py =22 em. Tlaoruna na-
rOTOBJEHA H3 JHCTOBOrO Jlopaand. Pacxoaw Boabl MeHaaucs ot Q=1,0



10 Q=100 jeex. Paamepn 3epHHCTOH 1WepPOXOBATOCTH CO3AABaMKCE
HAKJEHKOfI HA CTaJbHOE TOPH3OHTAJAbHOE JIHO BOAODOOR NECHHHOK OT
d,=0,15 no d, =20 mu. PesyabtaThl ONLTOB CBEASHH B Tabauuy,

B KOTOpO/ NPHBEAEHH AaHHLIE H3MEPEeHHH KaK OCHOBHHX, TAK H JONOJHH-
TeABHHX (KOHTPOALHEX) ONBITOB.

- L=
mr £ venbyTINboerdy
7, , wepoxnbamarmsi

&

Puc. 2. Cxema aaGopaTopHOH YCTAHOBKH.

Kasapl#i ONBT BHNOJHAJACA NPH NOCTOAHHOM pacxoje Boaw. Jlauua
npexkka [ OUEHHBAAACH MO MECTY, riie NOBePXHOCTHHIE JAHHHK TOKOB Me-
HAJH 3HAK, T. €. TaMm, Ile 3aKaH4YHBAJACA lOBEPXHOCTHHA Bajen (Touka
B ua puc. 2). Jlaa HaragaHoOCTH OUESHKH H3YYAEMOro ABIEHHA PacCTosuuHe
or A no B npunnmajgocs 3a AAuHY upbnikKa., Tak Kax sBAeHHE NyJALCH-
pyer, TO BBIUHCIHJIOCH CpPeiHeapu(pMeTHUECKOe 3HAYeHHE

I"" f ‘tmn o f':3'|Ir| ]l’i‘j’.lt.l:
LT £}

B ycaoBusiX ONHCHBAEMLIX OMLITOB TPYAHO OLIAO NPOCIEAHTL Hameuaio-
HYIOCA 3aBHCHMOCTL fi, OT dcp, XOTH UMeeTCs BNOJHe NOHATHAH TeHaeH-

UM yMEHbUWEHHA fi; ¢ yBeauuenueM & . OJJHAKO B HAWHX ONLITAX Ha-

6/110/12710Ch OTHOCHTE/BHO HE3HAUHTENLHOE H3MeHeHue /1, ¢ usMeneHuesm
WIepOXOBATOCTH, M Mbl MM [0Ka npexeGperaan. 3Ito Tpebyer aaibHeiure-
ro usywennd. B TO e BPeMA ONLITH HATIAAHO NMokasaau, uro ! = f(d, ).

Ma tabauus BHAHO, 4TO NMPH HASHTHYHHIX THADPABAHYECKHX YCAOBHAX
JJAHHA NPBIKKA B OYeHb GONLIIOR CTENeHH B3aBHCHT OT MEepPOXOBATOCTH
BOAOOORHOIO JHa.

5 i A
Ha puc. 3 nmaercn rpaduk > f +-]i 0 OCH OPAHHAT OTAOKEH:
i |

OTHOCHTEJLIBIE AJHHE NPBAKKOB (OTHOWIEHHE JAJHHLEI NpeXKa [ Ha 1me-
poOXoBaTOM JIHE K JJAHHE TPHIAKKA [, HAa TJAAAKOM jHe, CTEKJAHHOM), 4 no
OCH aGCIHCC — OTHOCHTE/BLHLIE [IEPOXOBATOCTH (OTHOUIEHHE BBICOTH Bl
cryna A necyMHOK, HAKJAEEHHLIX HA CTAALHOE AHO, KO BTOpPO# coupsken-
Holt ravGuxe'). Ta 3aBUCHMOCTh AMPOKCHMHDPYETCA YpaBHEHHEM

I ;

1B npusereuustx wwke GHOPMYIAX BHCOTOR BWCTYNA CuMTaeTCR A==d , npH
dep <35 .MM 1 A =0,8 de, upH d > 3,5 Mu '

8



dy | He

Hawaabuete cp { |
. MM e et
napaMeTpu MM ,rtg fﬂ
Bumcora naotunu P=0680 au
20 44,0 0,46 100 0,525
Q = 0,93 alcex 9.5 47,0 0,202 125 0,66
hy=2,1 mu 330 46,5 0,076 142 0,75
0,15 44,0 0,0034 178 0,94
20 79,0 0,25 180 0,64
Q=20 9,5 74,0 0,128 188 0,67
hy =28 3,0 72,5 0,040 210 0,750
1, = 280 1,5 72,2 0,0204 250 0,895
0,15 72,0 0,0021 260 0,93
20 96,0 0,208 231 0,625
Q=3,0 9,5 94,0 0,101 275 0,745
h, = 3,85 3,5 92,0 0,038 268 0,725
I, = 370 1.5 92,5 0,0160 310 0,84
0,15 91,0 0,00165 350 0,95
20 110,0 0,180 285 0,65
= 4.0 9,5 110,0 0,086 320 0,70
 =8,7 3,5 109.0 0,032 313 0.725
Iy = 440 1,0 107.0 0,0140 380 0,86
0,15 108,0 0,00138 420 0,96
20 144,0 0,135 440 0,70
Q=10 9,5 138,0 0,068 460 0. by .
g 3,5 142,0 0,0246 520 0,84
[ =630 1,5 139,0 0.0109 575 0,92
0= 0,15 144,0 0,00104 620 0,99
20 144,0 0,13 445 0,60
Q=20
=27 20 74,0 0,27 153 0, 535
l, =285
=3.0 20 93, 0,22 248 0,70
hy =238 1,5 88.0 0,017 270 0,76
l, = 355 20 93,0 0,22 215 0,60
= 4,0
hy=3,7 20 105,0 0,19 280 0,65
l; = 430 1,5 95,0 0,0158 350 0,81
- 72 20 139,0 0,144 430 0,695
L 620 1,58 13210 u,Lul.:- 550 0,89
Q P:\- = ‘I.H:' ...'“‘“'
= 1'.},5 =
Iy =220 - 34,5 ’ '
0,37 51,0 0,01 240 0,89
0,75 95,9 ﬂ 018 210 0,78
1,5 51.5 0,039 200 0,74
Q=093 2,9 53,5 0,056 195 0,72
gy = 2.1 3,5 53,4 ﬂ 075 168 0,62
1y = 270 9,5 50,0 0,20 162 0,60
9.5 52,0 0,192 160 0,59
20 51,0 0,392 133 0,51
20 50,3 0,397 130 0,485




Hauaasubie d-r-p - fry dcp | !
napaMerpol Ty, T {y Mu e
o= 9,5 62,5 0,16 200,0 0,618
I — 335 20 64,5 0,31 179,0 0,55

0,37 64,0 0,0070 284 0,78
0= 2,0 0.75 715 0,0140 974 0,75
il 4,9 71,5 0,140 24 0,67
I = 308 9,5 71,3 0,141 224 0,615
2 20 70,5 0,285 193 0,53
20 65,5 0,305 192 0,535
0,37 96,0 0,0052 400 0,88
Q=3,0 0,75 91,0 0,011 392 0,86
hy= 6.3 9,5 108,0 0,092 291 0,64
Iy = 455 9.5 110,0 0,001 300 0,66
20 97,0 0,206 280 0,59
0,37 115,0 0,00435 475 0,87
0,75 111,0 0,0090 465 (1,85
1,9 105,0 0,019 446 0,82
Q=4,0 2,5 111,0 0,027 403 0,74
hy=17,7 3,5 111,0 0,036 392 0,72
Iy = 595 9,5 104, 0 0,096 362 0,665
9,5 100,0 0,10 370 0,68
20 102,0 0,196 324 0,595
20 1080 0,185 318 0,585
gQ=17,0 0,75 140 0,00715 675 0, 10
hy=12,2 3,9 133 0,030 567 0,765
I, = 742 99 138 0,0715 498 0,672
20 140 0,143 460 0,62
Q=10,0 0,75 168 0,00595 852 0,91
h, =168 3,5 167 0,024 725 0,775
I, =935 9,5 165 0,0605 645 0,69
20 168 0,124 603 0,645
Py = 220mM
Q=2,0 20
! 61,0 0,33 165 0,515
ly = 320 15 60,0 0,025 9242 0.76
Q= 3,0 P 76,0 0,264 221 0,595
I, = 370 ’ 70,0 0,0214 285 0,77
Q=40 2 83,8 0,239 240 0,61
I, = 395 , 80,0 0.0187 330 0,835
Q=1,0 Qe 113,0 | 0,172 350 0,68
I, = 510 ' 110,0 0,0135 450 0,88
Q=10,22' R 132,0 | 0.152 135 0,685
I, = 635 y 131,9 0,011 567 0,895

Mpumevwanue d,— cpenHuil AMAaMeTp WACTHIL HAKAEEHHOrO necka (3TOT AMAMETP

COOTBETCTBYET CpeAHeapH(METHUECKOMY M3 BEPXHEro H HHE-
nero kKaaubposauumx OTBepcTHil cut OGamikaiiero passepa);
[, — aauna NpuiXKa Ha cTekae; [ — QAHHA NPHIAKKA NpH COOT-
BETCTBYMEH megﬂmnamr.m; hy w hy — neppas i BTOpas CoO=
npskenusie raybHubl B YCAOBMAX HMIBHHYTOrO NPLKKA 0O
cxeme puc, 2;°Q — pacxol BOAW YCTAHOBKE (pedHM YCTAIHO-
BHBLIHIICA). .
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Mapamerput C u o B yparsenun (1) 6uiau naftaenst. Okasanoch, 4TO:
AJst 3TOTO 1e1eco00pasHO CHAvajd NOCTPOHTL rpadHK 3aBHCHMOCTH BHAA

i .
-E.&,-f(:i}. Hast P, =46 cm Takoit rpaduk npexcrasaen Ha puc. 4,
Anaaus rpadmka npHBea K 3aBHCHMOCTH

,{* =f(h, 4, g, (2)

-
gal— o ; , . b 3
~00 0.0 0.20 030 ~ 040 0,50 060
’ [ A
Puc. 3. 'pajdmuk s _I(Tl).
[ A\ 028
2

3TO 3HAMMT, YTO KAKAOMY PACXOAY BOJAW HA pHC. 4 OTBEYACT CBOS
KpHBad,

Has noayuenns 3aBucumocTH, YA0GHOH NPH pacuertax, Mbl YUAH HTO
pacxoj cBi3aH C KPHTHHECKON rayOGHHoll 3aBHCHMOCThLIO

ek
‘&“F: V% . (3}

a TAK KaK Kaxjaas KpuBas pHuC. 4 anPOKCHMHPYETCH YpPaBHEHHEeM

/
f—“ 'jifg - fl: —aA¥ . {4‘]

rae a =f(q) = f (h,,;), notpeGopanocs HalTH YMCACHHOE 3HAYEHHE MOKA-
3aTeas ¢ W napaMertpa a. Beaumunna crenexHd okasanach paBHoi 9==0,28.

Kpurnueckaa rayGuHa M BeJHYHHB napaMeTpa a Takopw (mocaeno-
BATEJLHO OT BepxHeil KpuBOil puc. 4 K HHxHeR):

b, 0,064 0,045 0,034 0,028 0,0213 0,0126

a 0,167 0,136 0,105 0,096 0,070 0,056

Ias Eﬂﬁﬂlﬂﬂ,ﬂﬂﬂﬂn TPEOOBAHUH PA3SMEPHOCTH, 10-BHAHMOMY, HEOGXO-
aumo, utodn a=A"" =A"" Torma A Gymer HamepaThci B MeTpax.
QueBHAHO Takmke, 4TO

A = f(hyp). (5)
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Hamu Gbi10 noayueno A = 0,025 hy,. (8)
ChepoBaTebHO, YCTAHOBHAM, 4TO

Losy (R )“*“_(_g_)“"-‘{
4y hy h;

M3 npaMelXx noAcueTra BHAHO, HMTO

0,025+ hyo \ "
(o) = 0,65.

1}-”?'“
g
&
]
1".“'--.
ralfy g
20 I\ i
2L T
i M e U $28055; 4,
= T e
fﬁﬂit ——_ _
” e ——
b o
,ﬂr e I-‘-.I:.l"""----.
Th -H-"'— :-__-:_'-'.-r-‘u-_-‘_—‘—r—-—-ﬂ—rrtigzr_-_
o2, T megae e =
A
"'H-._,_______
------ _t__.__._._f-ﬂ_ﬂg'i_nl
28
8., M
o8 L ! T I

40 20 48 60 40 100 120 #.0 60 P8 200

! 45

Puc. 4, M'padur 3aBHcHMOCTH - By = hy—ADT2 . A0
1]

y !

190 - 4

450 ¢

G800 -ue” > el

074 -
| . 0. £ 4

aéot 3‘ =

d.60r ¥

a40 1 "
42,8 a1g 420 &30 a4

Puc. 5. I'paqml{% = f(%):

I =P=G8; 221 npH OTroHax H SETONACHRAX,
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TakuM 0GPasoM, nOCAe HEKOTOPHX OCPeAHCHHA Ml MOJYYaeM Vypas-
Henne (7).

0,28
E*:_ =1—0,65 (ﬁ) : (7)

Coraacuno ypasuendto (7) ua puc. 3 naneceda cnaouHas JHHHA, Nno-
Ka3slBawomas, 4TO ONLITHHE TOYKH JOBOJALHO XOpomo (B nMeperoM npH-
GAMMKEHHH) CJGLYIOT 9TOH 3aBucHMOCTH. KpecTHkH Ha puc. 3 oTBeuaior
ontitam K. A. CyaefimeHoBa B yCAOBHAX HCTEHM@HHSI H3-NOJ4 M[HTAa, a
KPeCTHKH B KPYMKKax — ONLITAM C BONOCAHBHON MAOTHHOH BHICOTOH P Ha
SKCNEePHMEHTAALHOI ycranoeke, riae P = 2150 ux (TpH TOuKH).

Mul Hccaea0BaAH TaKkxke NMpoIecc BJAHAHHA CroHa TNpPHIXKA H ero 2a-
ronjenua. llpeapapurenbHble pesyabTaTHl 9THX ONBITOB, NPHBEAEHHLIE HA
puC. 9, MOKA3aJH, YTO 3aBHCHMOCTE (1) pacnpocrpanuma, No-BHAHMOMY, H
HAa 3TH CJavuau.
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A. A. KAJIbIPOB

O PACIHIEIVIEHHH CTPYU IS 3PPEKTHUBHOIO
FAILIEHUSI U3BbITOYHONU 3HEPTUU

O pacmenjendd CTpyH B ueadX 3(P(eKTHBHOro rameHHs H30LITOUHOM
SHEPrHH HM3BECTHO C JaBHHX Bpemed. l[IpeanokeHo MHOrO HHTEPECHHIX
KOHCTPYKIHA, HAWIEAMHX NMPUMEHEHHE HA MPAKTHKE THAPOTEXHHUYECKOTro
crpouteabcrsa (racurean A, M, Ceubxosa, 6aaku unx, A. M. Karpama-
nosa, naotHua H, E. Konaparsesa, konerpykuua M, C. Busro, JI. A. Maw-
xosuua, JI. M. dakroposuua, H. H. Cyposofi, b. H. Cryaennunnkosa,
I. A. llerposa, A. TypcyHoBa u ap.). Bonpoc o pacmenaesun CTpyu AJas
sphewTuBHoro ramwenus w3dwiTOuHON sHepruu npuobperaer ocoboe 3Haue-
HHE B CBSI3H C pacwupesueM 00JaCTH NPHMEHEHHA NpHHUHNa CcOOPHOCTH
B - FHAPOTEXHHYECKOM CTPOHTENLCTBE H IPH BO3BEAEHHH  BOJONO-
NOPHEIX H BOAONPONYCKHLIX coopymxenuit [5]. Boawbwmyio nepcnextuBy
HMEIT KOHTP(OPCHbIE NJAOTHHB, TO XapakTepy KOHCTPYKTHBHBIX O0COOeH-
Hoctell yaosaersopsioniie TpeboBanuamM cCOOPHOCTH JAVdimme, HYeM MacCHB-
HblE ,KJAaCCHYeCKHe" THIH NAOTHH (MacCHBHbLIE OETOHHLIE MAOTHHLI, ApOy-
HEle maoTHHE Boap.). Kowrpdopcuule MAOTHHL, Kak H3BECTHO, CTPOAT
IJYXHMH 1 BOJOCAHBHBIMH'; OCHOBAHHEM HX MOTYT CJAVIKHTL HE TOJBKO
CKAALHLIE H MOJAYCKaAbHHE IPYHTH, HO H HeckaabHuie. [lo paunwy mpod.
M. M. 'pammna 1), B HacTonuee speMa noctpoedo okoao 400 kouTp-
(hopCHBIX IVIOTHH C NJAOCKHMH NEpPexkpeiTHAMH H Ooaee 700 MHOroapouHbiX
maorun. B CCCP takux kourpdopcHuX IVIOTHH [OKAa HEMHOro. 1o o6bsic-
HACTCH TEM, YTO CpPeidd 4YaCTH HALIMX CrEIHaJHCTOB YKOPeHHJ0Ch MHEHHE,
OyAT0 KOHTPHOPCHLIE NAOTHHLL NPH JIOGLIX YCAOBHAX MEHEEe 3KOHOMHUHE,
qeM O0buHBIE MACCHBHLIE THnb MaoTHH. OaHako HMeHHO B KouTpdopc-
HBIX TJIOTHHAX 3a/0%eHA BO3MOMKHOCTL JajbHeflwero obJeryedHs KOH-
CTPYKIHH M YjeuesaeHus ux croumoctd [1].

Onnusm H3 cnocoGop  obOJeruyeddd H  YASWEBJNEHHA BOAOCAHMBHEIX
KOHTPMOPCHHIX MAOTHH € MJAOCKUMH MEPeKPHTHAMH MOMKeT OwnTh cJje-
Aviomuis [7].

Bumecro cnaomuoil xene3oGeToHHONR BOAOCAHBHOM NAMTH 1O Onpe-
AeNeHHOMY TIPO(HII0 YCTAHABAUBAIOTCH Kedae3obeTouHue noasle TPyOH-
OaJKH, OnupalongHecs ABYMA KOHUAMH HA KOHTpdopcu. Meway OajakaMmu
OCTAIOTCA MPOMEKYTKH — LI@AH, 4epe3 KOTOpHIe CAMBaeTcHd BOJA, 0Opasya
MHorocaoidui nepenaa (pac. la). llpn stom cnaomnas dQyniaMedTHAR
MAHTA HCOOABL3YEeTCH H Kak BOMOOOR (BO3MOMKHO, C HEKOTOPHM YCHJACHH-
eM). Takum oOGpazom, conpimende BepxHero Obeda ¢ HHKHHM OCyHIeCT-

'llo stoMy monpocy HoBulE Aauuuie npueeilenw s palore [6].
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BJSICTCH LEJAMKOM HJAH B OCHOBHOM BHYTPH NJIOTHHH [OJ peuIeTYaTHIM
BOJIOC/THBOM.

PaccMoTpHM BO3MOMHEI@ BAPHAHTH MOJYUEHHS PEMIETYATHX BOLOCAH=
B0B. TpyOu MOryr OHTh.pPACnookKeHsl HE TOJABKO MNONEPEeK, HO MO Ha-
NpaBaeHHI0 HUCNAfaomero nortoka. Jflas aroro TpyGwl - GaAKH KJAAAYT,
TAK, YTOOB OHH ONMHPAaJHCh HA mnonepeuyHsle onopHuie Gaaku (puc. 16T)
o6pa3ya ¢ NJAOCKOCTLIO OCHO- :
BaHMA HeKoTopwulii yroa B°,
Llean (nonepeunnie) MOMKHO
C/eNaTh H Npu noMourH coop-
HBIX KeAe300eTOHHMX IJAUT
(naockux H pebpuCTHIX), pac-
NOJOXMB HX, KaK JEeCTHHY-
HBlE CTYHneHH (puc. 18).

Baaku (moanle  wau
CIJIOWIHELIE), a TAKKE NAHTH X5 ST
AOJAHBE OLITH HM3IOTOBJEHEI
3aBoACKHM cnocobom. [lpu-
MEHEHHE TPeaBapHTeILHO Ha-
NpsAKeHHOH apMaTypul W Oe- _o/#5
TOHA BLICOKOI MAapKku cnocod-
CTBYET MNOBHLIUIEHHIO MPOUHO-
¢t Oajaok M nauwt, pabora-
IOMHX B CAOKHHX YCAOBHSHX
AEHCTBHA  THAPOJAHHAMHUEC-
KHX Harpy3ok.

Banku mam naurte BeTas-
AFI0TCA B CNEUHAALHO OCTaB- X
JEHHLIE Masbl B TeJE KOHTP-
opca # Moryt OLITH CheM-
HBIMH, 4TO  oOecleyHBaer
3aMeHY NOBPCHACHHLIX 0anN0K _ ¢/86
HJAH [JHT HOBLIMH.

[Ipexae uem nepeiitu K
H3/10HKEHHIO pPeE3YALTATOR
NpeABapPHTEABHLIX THJpPaBAH-
YeCKMX HCHHTAHHIT pemer-
YaToro BOJOCJHBA, PacCMOT-
PHM Te KOHCTPYKIHH, KOTO-
PHE MO CBOEMY HA3HAYEHHIO
H  KOHCTPYKTHBHBIM CIIOCOO-

HOCTAM CTOAT OJIM3KO K OMH- Puc. 1. Cxema KOHTPHOPCHHX NJAOTHH C pemer-
CdHHKM BLILLIC. YATLIM BOAOCIHBOMI

H. E. Konaparues ]5] g—i3 nonepeqnuy; 6—npoloabHux 6310K; #—i3 NAUT,
NpeiIoHA KOHCTPY KILITIO
MJAOTHHBL, HMEIouel BOAOC/AHBHYIO 4aCTh B BHAE MJAHTH C OTBEPCTHA-
mu (puc. 2a), [llaura mecrtko cBfizaHa cO BCeHl MJOTHHOH H PaCioONOKeHa
HAKJIOHHO, YTO JAAeT BO3MOKHOCTh 3AKPHIBATH OTBEPCTHE C NOMOIIEBIO
mWTOpHOro 3atBopa. [loa oTBepCTHAMH BOJOCAMBHONH I[JIMTHL  YCTAHAB/IH-
BAIOTCH pacHB/IMTEAbHBIE YCTpoficTBa, mNpeAHAa3HauCHHBIE JJAf PA3OHBKH
CTpY# BOAH, BHTeKaowefi U3 3THX OTBEpPCTHH.

[To npepaoxennio A, H. Karpamanosa na HEKOTOPHIX nepenajax s
KaHanax ycrpoenn otGofinvie (pacumenutesnbusie) Oanxu (puc. 26); sTO
AAA0 BO3MOMKHOCTL YMEHBUINTH AJAHHY BOAOGOMHBX konoaues [3]. Jlauua

o M

n
4 ) LT ITE Lo

AR RRRRRER AR TRV IS
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2
BOJIOGOHOTO KOMOAUA OTHICKMBAeTCA A 5 Q. . Tlpn Goabinux pac-

X0OMaX 4YacTh 3THX PACXO0/J0B NMPOXOAHT Haj OaaxkOH M TeM CaAMLIM OKashli-

BAET CYLIECTBEHHOE BJHAHHE HA FalleHHe SHEePIHH B CHAY COY/JIapEeHMH
crpyit, uro cnenmaasno usyuaa B. . Kypuu [2].

M. 2. ®axkropoBHY HPELIOKHI H pa3paboTan KOHCTPYKTHBHYIO CXe-

My BOAOCOPOCHON nNJOTHHEL € MHOTFOCTPYHHEIM FAINEHHEM SHEPIHH HA

weaesom cause 4], Ilrotuna

glfs _|:_'__':"_J__-.-"1__ 1O OTHOCHTCH K THNY rpdBHTdl{HOH-

. HBIX € HamoOpPHLIM BOJ103300pOM

0 | fﬁ; Lfb”;{..” (puc. 28). B cayuvae neobGxoau-
#“"’ﬁa i, PopA o ) MocTH cOpoca nJaaBaloUIHx Tel

#,ﬁ’ \ Badormulos ) OHa MoOer OLITE J0N0JHEHd

AR ¥ MOBEPXHOCTHBIM  BOJAOCAHBOM.

b Hanoputie BojgocOGpocHLIE rane-

e o /j,_' pex ycTpanBaloTcs B TEJE Mac-
f‘ﬁﬁ}{’/ﬁ/ﬁ/f e CHBA TNJAOTHHL., C0O CTOPOHSI
Ly 'ﬂ“& ' BepxHero Opeda BOAOCOPOCHLIE

| I rajeped nepexkpLBaloTcs 3aTBO-

pPOM, CO CTOPOHBI HHIKHEro —

MPUMBIKAIOT K HAKJOHHON pac-

X0A0pacnpese HTe LHON  max-

re, oOpaszyeMoli MacCHBOM ILTO-

THHLI H IDCACBRIM CAHBOM, NNpel-

CTABAAIIOIHM  JIHDO  IJIMTY €O

mieasMy TOH wid HHOH (POpMHEL,

Ju60 xommiaekt Oagnox, o0pasy-

OWHX Mexay coboil medau, Ko-

TOPLIC TPHAGIOT NPOXOISLIEMY

yepes HHX cOpocHOMY TNOTOKY

BEPTHKAJALHOE HAH OJH3IKOE K

nemy Hanpasiexue. O ruapa-

Banueckoil spPeKTHBHOCTH ONH-

CAaHHOH  BHIIE  KOHCTPYKILHIH

MOMXKHO CYAHTb 10 JAHHBIM,

npusoauMeiM M. D, daxropo-

piueM [4]. B oanom wus ero

ONLITOB NpH uncae Ppyaa Fr=51

MHOTOCTPYHHOE TraneHHe sHep-

FHH Ha L{EJEeBOM CJHBE NO3BO-

Puc. 2. Cxema KOHCTDYXUMil, TPEATONKEHHBIX AHAO0 CHHSHTL OTHOUICHRE _BTO-
H. E. KonapatbeBuy (a); A» M. Karpama-  POH B3aUMHOil rayOuHsl i, K

HOBBIM (0) u JI. M, ®aktoposuuem (8). KpHTHUeCKOH tayGune h, mnpu-

MEpPHO Ha 35% MO CpaBHEHHID
CO CBOOOAHBIM THAPABAMMECKHM TPBIKKOM. JYKd3aHHAas CXeMa MHOTO-
CTPY{lHOTO TAMEHHs SHEPrHH HA MIEJIEBOM CJMBE MOXKET OHITL HCMOAB30-
BaHA B OLICTPOTOKAX, KOHTP(OPCHHIX M SEMJAHBLIX BOJAOCOPOCHBIX ILIO-
THHax [4]. .
[Tepeunc/eHHEE BEHIME KOHCTPYKIUHH HAPAAY C NPEHMYIIECTBAMH OO~
1aAI0T H HEJOCTATKAMM, K UHCAY KOTOPHIX OTHOCATCA BO3MOMKHBIE 3KC-
nAyaTalMOHHLEIE HeyA00CTBA NpPH NPONYCKe NAaBaloliHX TE.l (nem, Mmycop
H Ap.) uepe3 coopyxeHue, IlosToMy Takue BONPOCH JOJAKHEL OLITh
TIATeNLHO M3YUEHB 17 OOBEKTHBHOIO COMOCTABJAEHHA SKOHOMHYECKHI
nokasaTejeil npH cpaBHEeHHH H BLIOOpDE BAPHAHTOB.
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F’MAPABJMYECKHE HCCJIEJOBAHHS PEIIETYATOIO BOJLOCIIHBA

Jlast H3ydeHus rHAPaABJIHYECKHX XapakTepPHCTHK pelIeTdaroro Bojao-
caupa OblA 3a0POCKTHPOBAH H NOCTPOEH CMNEUHAJALHLIA JOTOK C ABOHHBIM
anom. Hlnpuna aorka—11,0 ca. CTeHKH M AHO JOTKA CAEMAHH H3 JIHCTO-
poro Mmeraaaa. Ha oanoft u3 crenox OHA0 BMOHTHPOBAHO IVIEKCHT14COBOE
okHO pasmepom 6090 cx. HecaejpoBaHnaa KOHCTPYKIHA NPEACTABALIA
coboit Moaedb KouTpdopcHoll BOAOCAHBHON ILIOTHHLL € NJAOCKHM HNEPEKDH-
tnem. Beicora naorniul cocrapasaa 30 ca. Bmecto BONOCAHBHOH [IVIHTHI
VCTAHABANBAAK 110 OUPEASNeHHOMY HPOQHAKD OaJKH KPYQJIoro ceyeHHs.
Memay GaaxkaMp — CTEPKHAMH OCTaBJAAAN 1eAH Aaa 00OpasonaHus MHOTO-
cTpyHHore nepejanpa. CTepaHH OJHUM KOHLOM NPHKPENJASJHCh K CTEHKE
JOTKA H3 METAJIAHUECKOTO JAHCTA [PH NOMOLIH raex, APYruM—CBOOOAHO
KaCaJHuCh CTEHKH H3 TJVCKCHTJaCd, 4YTO MO3BOAAJI0 BH3VAILHO Hangoa1aTe
KAPTHHY NPOTEKAHHA 1O0TOKA uepe3 pemerTuathil Boxocaus. /lpoitnoe ano
JOTKA CAOYHKHA0 Last  yCera-

HOBKH CHCTEME Nbe30METPOBR.

Ha mBepxHeM jane 10 OCH ey, U 7965
J0Tka OB [IPOCBEPJAeHE / % rd "a
OTBEPCTHA, B KOTOpHIE Blasd- Y % / °
HEl TNTYUEPBLl A8 PE3HHOBLIX e
KOHILOB Tbe3oMerpor. Bepx-
HEe JHO JOTKA MepeiBHiHOoe o0 b <o 2
H 110 CBOEH KOHCTPYKIMH HAa- / 5. %
NOMHHAET MeHaa A4 Kapas- P4 T %,
aameit. Buio yeranosaeno 28 “0e00?
NLEESOMETPOR NO AHY COOpYy- ——————— = —

ACHHA.
Beero wnccaeaosaan ye- Pueo 3, CxeMma uenmmanfsx opodmicit peul THATO-

THIPE IIPUEIJH-"!FI BONOCIHBA 0 poJOCTHBa (IpPH BHCOTE nJOTHHLL 50 o).
(puc. 3), oGpasopanioro 6aa- .

kamn pazdoro jauaserpa. llupuna meaeft (npocseros) Memxny 06aa-
KAMH 3d4BHcena or anamerpa Oaqaox. lipu auamerpe Gajdok d = 12 am
nonpoduae @ mHPHHA NPOCBETOB TAKKE PaBusLIACE 12 MM, B OCTAJNLHLIX
cayuasx oHm Owan pasupie, MenwraiBaau 6aaxku aunamerpom 10, 12, 14 mu,
B HEKOTOPHX ONLITAX HCNOAL3OBAAH H DaAKH AHAMCTPOM 8 MM,

[Nepen nauagoMm ONBITOR N0 MHOTOCTPYRAHOMY rawenunio OwJaa npose-
JenHa cepHsi ONBITOB C BOAOCAHBOM NPaKTHUYECKOTO npodmas, o4epuenHoro
no panHeiM Odmneposa—Kpurepa, UMEIONHM TAKYI0 Ke BHICOTY H YCI0-
BHfA MO/JAXOfla, 4TO M pemervartas KOHCTPYKUu#A. B peayabrare 1O Cepuu

onuToB Oban noaydens rpadguku H = f,(Q) n f, =f,(Q), rae H — na-

nop Hajx rpeduem BOJOCAMBA, /i, — BTOpas CONpsAMeHHad riybOHHa ruapas-

AMMECKOrD MNPBIEKKA, HA KOTOPOIT NocjaejHHH HAXOAHTCH B KPHTHUECKOM
NOJOKEHHH (HAABHUYTHIT npbikok). B onpeaeaed i KoaduuueHt pac-
X0Jla TAKOrO BOJOCJAHBA, KOTOPHIT koJeba/cad B 3aBHCHMOCTH OT pacxoja
B npeneaax m = 0,47--0,48. Dru aauHble MO3ROANIH HAM BIOCACACTBHI
00BEKTHEHO OUECHUTE 3(PMeKTHBHOCTL PEIleTyaToro BOAOCIHBA.

OnpITEL 110 H3YUEHHIO peleryaTod KOHCTPYKUHH BOJOCANBA CBO-
JAHAHCH K CACAYIOMEMY: MO HAMEUEHHOMY Npo(HI0 YCTAHABAHBATH DAJKH.
Illgprra medei 3asuceaa or avamMerpa 0ajaokK, KOTOPWE Ka#Jbiil pas
NPUKPENAAIN K cTporo sadukcupoBaHHoMy Mecty (orTBepetiio). Ormerka
rpefust PeeTuaATOr0 BOAOCIHBA GHAa nocroanuad. Pacxojsl uepes BoLO-
CAHB NPONYCKadH NpH 3aiaHHbX Hanopax () = 1,5;3;4,0;6,0m 6,8 cat)
Ha rpeHEe PEIIeTYaToro BOAOCANBA. JaMEphl Pacxo/a MpoH3BOLHIH BECO-
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BLIM CrocoBOM, 4TO 3HAYHUTEbLHO YBEJAHYHBAJO TOYHOCTL MOJAYUCHHBIX
aanHbiX. Kawaslit pas pacxon H3MepsaH tpexkpatno: ugepes 60, 120 u
180 cex. B pacuer npuHHMa/AH Pe3yJAbTATH TPETLEro 3amepa; nepsbe 1Ba
3aMepa No3BOAAAH KOHTPOJHPOBATL TOYHOCTHL NOJAYYAEMLIX PE3YJALTATOB.
ﬂa.m:e NPpH NOMOLUH CNHL PETYJHPOBAJIH YDOBEHL HHMHErD ﬁb&{l}ﬂ ¢ Ta-
KHM pacueToM, 4ToOB He Ha0JI0AaN0Ch fBAEHHE OTroHd HAH 3aTOIEHHS
npeixka, CorJacHo NOKasaHUsM MLE3OMETPOB, VCTAHOBAGHHHEIX 1O JHY,
(uKcHpoBaaK KoJebaHHe NLEe3OMETPHYECKOro YPOBHA BOAL B HHKHEM
ouede, Ha pocratounoM yjpajlendd oOT pogocauBa 3T0 KoJebGanue GbLIO
npeHefpeHMO Majo, H MbLE3OMETPHYECKHI! YPOBEHL MAJ0 OT/AHYAJCH OT
CBOGO/IHOTO YPOBHH  BOIH. Has Kamiaoro onsita CTPOHAH rpadukH
H,=2(Q), h, ,=%(Q) n m,=2,(Q), xoropsie cpaBHHBAIICL C CO-
OTBETCTBYIOULMMH rpaduKaMu, NOCTPOCHHLIMH A4 BOAOCIWBA NpPaKTH4Ee-
ckoro npoduas (puc. 4). B peayab-
TATC ITHX CPABHEHHA YCTE2HOBHAH, HTO
KO3(HIHEHT pacxola peleryaTroro
HOJOCAHEA Ooablle, uem JAJH BOLO-
cauBa mpakTiveckoro npoguaa (no
O¢mueposy —Kpurepy) u npudauka-
eTCd 110 BEIHYHHE M K BOAOC/AHBAM
pakvymuoro npoduas. Bospacra-
HHE M HAYHHAETCA C HEKOTOopOoro
pacxond, AOCTHIAeT CBOEro nanbo.ab-
HIEro 3HaYenus NP KaKoM-To lipome-
MYTOYHOM pacxojie H 1PH HeKOTOPhIX
SHAMHTEILHBIX BEJAHYHMHAX pacxoja
ko3@hHIMEHT pacxoja peler4aTol
KOHCTPYKUHH HE OTaHuaeTca oT o0Liu-
Horo Bojocaupa, Bropada conpamed-
HaA l‘.'I}"ﬁI!Hﬂ HPbEK K npH ]]EIIIET‘JH-
TON KOHCTPYKLUHH 3HAYUTEABHO MEHD-
e, 4eM B CAyuae NnpLAKa Ha BONLO-
foe 3a BOAOCAHBOM [PAKTHHECKOrO

Heog s 0%

7t

6

2| NpoHAA NPH HACHTHUHLIX YCIOBHAX
Q,nfcex i . & g
e o cocragasier no onsram (0,00—0,5)
A / 2 3 ¢ 5 |, rae h, — BTOpaR CONPAKEHHAS 1Y~
—— £ '

0F Bk W B Guna B CAyuae BOAOCAHBE NPAKTH-

Puc. 4. Tpapun sasucumocteii H,,, = 1CCKOIO npogust,
= fF(Q), (a); ha=fa(Q), (O) M3 uenpitannux npoduaei nai-

JAyuIlHe pesyabTaTh nokasaau O u 8
npu auamerpax OGaaoxk 12 mm (co-
OTBETCTBCHHO IIMPHHA Ieaell MeKy
Gaakamu Takke 12 aae). Jlas stux npoduaell ykasaHnaa BeaHTHHA CO-
craeasier (0,55—0,65) A, .

Sdpdext pewreruaToll KOHCTPYKUUM Haba0faeTcs NpH pacxojax, obec-
NeunuBAOIMX nepeanr Xorts Ob yepes ape wmeau. I1py Mennmnx pacxo-
13X ReChb MOTOK NPOBANHBAETCA Yepe3 INepBylo meab, U o0bpasyercs
oGbikHOBeHHK croGoanLiii nepenan. HaunbGoabmuit sdpext ramenus ov-
MeyaeTcs NPH pacxojax, nepejuBalomuxca yepes sce wedd. B cayuae
naapnefimero yeeauuenud pacxona s(pgext ramwenidsi HECKOJAbKO YMECHb-
laercs, BTOPAA conpsxennas rayOuHa umeer caalyro TeHACHIHIO MNpPH-
GAHKATLCA K TAYOHHE 45 BOAOCAHBA MPakTHYECKOro npoduas.

JlanHoe 06CTOATEJALCTBO CBUAETEJLCIBYET O TOM, HTO KOHCTPYKIHA
s(ppeKTHBHA NPH HEKOTOPHIX /AHaNa30HAX PAacXoloB, JAOCTATOWHBIX JL13

j—pozocan@ NPAXTHHCCKOIO npoduan.
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‘TIpaKTHYECKHX npuiaoxenuil. Taxkof sddext cpasHuM C pe3yabTaTaMi, no-
AVUEHHBIMH 0OpPH HCNBLITAHHAX KoHCTpykuun . M. dakrtoposuua [4].
BMmecTo ACHO BHIPAXKEHHOIO THAPABAHYECKOIrO MNPBIXKKA C €AHHBIM NMOBEpPX-
HOCTHBIM BaJbLOM, XAPAKTEPHBIM B CAyuae OOBIMHOrO BOAOCAMBA NPAKTH-
yeckoro npoduas, 3a pelierdaThiM BOLOCAHBOM o00pasywoTcs CTPYH CO
MHOMKECTBOM BaAbLOB MexJy cTpyaMH. Bca npeikxosas 3ona nepeipura-
eTcd B CTOPOHY IJIOTHHBI, UTO I[MO3BOJASET COKpPaTHTE JJHHY BO0OOOA H
KpemienHoro y4actka pycaa 3a naotduoil. HauGoabwee ruapoanHamive-
ckoe (ocpeaHeHHOC) JaBJAEHUE HA IHTY, Habaojasuieecs B 301€ NEepRO#
mead, gocturano npumepuo 0,7 T (7 — noaupii CraTHUECKHIT HANOP nepej
naotunoft), wanmensiiee — nopaaka 0,4—0,5 7. lMoa ocTaabHBIMHA LIEIAME
KoaedaHue l‘lilllr.lﬂ.ﬂ'iﬂ-lﬂlﬂ!l'-lEEIilJI'f} AABACHHHA OBIAO HE CTOJOb 3HAUHTEALHO,

Ha paccroatun (2—3) b, , OT KOHIA NAOTHHB HE OTMEUAJOCH 3AMETHOTO

KoaedaHud THIPOAHHAMHYECKOTO AapiaeHHA. YCTAHOBHTHL 3AKOHOMEPHOCTb
KOoAeQanus AapaeHus B 3@aBUCHMOCTH OT PACX0JAa WM APYIAX NapaMeTpos
M VCAOBHIE He yjAadaoch. OQHAKO MOKHO OBIJIO 3AMCTHTH, HTO KOJACOAHHA
yYpoBHell B NLE30METPAX [0 BPEMEHH HE COBMAAAIOT, 4TO HMmeeT Ooabiuoe.
3HAYEHHE npH H3ydeuun yCcroHuHBOCTH H MPOMHOCTH TAKHX KOHCTPYKILHIT,

Takum 00pa3oM, Pe3yabTATH MPeABAPHTEABHLX THAPADBIAHYCCKHX MC-
CAeJ0BAHHIl PeeTYaThiX BOAOCIHBOB MOKa3aJaH JAOCTATOMHYH IHAPABIH-
qeckylo spekThBHocTs 10400HEX KoHCTPY Kituil, OnbiThl AOAMKHE OLITH
NPOAO/MKEHBEl C TAKHM pacyeroM, YTOObB OKOHUATENBHO BLIACHUTH IUApAB-
AHYECKHE XapaKTepUCTHKH TAKUX KOHCTPYKIHT n pa3paborTaTb METOAMKY
ruapaBiHYeCcKHX pacdeToB, @ TAKMKE OCBeTHTh PaboTy pelueTdaTsiXx BOJLO-
CJAHBOB C TOUKH 3peHHf BO3/JCHCTBHA HA HUX CJAOMHBIX HArPY30K, B TOM
yHcae ruapoauHaMuueckux. B sTom Hanpapaenuu A0CTATOMHO MOAPOOHBIE
uccaegoBana nposesenst M, 3. dakropoBnuem [4] nNpHMEHHTEALHO K
HensitaHuoil uM KoHerpykiuu. Ilosaraem, uro pesyanTaTrnl €ro Hccaeno-
BaHnit MOryT OLITh BHOJNE NPHJIOMKCHB [10CJAE COOTBETCTBYIOmEH Koppek-
THPOBKH K npejljiaraeMoii HaMmil peuet4atoll KOHCTPYKIHA,

JIUTEPATYPA
. Tpwwnar M M. Tniporexuuueckue coopyscenna, . 1, M., Focanepronsnar, 1958,
223amapuuBE A, Pannees B, B, I'miporexunvcckme coopymenus, M.,
Ceabxoarus, 1952.
3. W y pun B, [, Cneuntaasuule NPHEMBl NOraulenHst sHepriy, B nepenaiax u GeicTpo-
tokax, ,Bectunk nppuranmn, 1927, Ne 10, crp. 45, M.=J1., 1958,
4. Paxtroposuu M 3 ,His, BHHHI*, 1961, 1. 67,
5. MMunckep B I .Cuiporexunteckoe crpoHteascrso®, 1955, M 4,

. AHHOTAUMH 3aKOoNwennux pabor no ruaporexmaxe 3a 1960 r.. JI, BHHHI, 1962.
3aaska na aptopckoe csuaereancTno Ne 1324/K or 27 despana 1936, [ocyaapcrsen-

uaa nareurnan OubamoTeKa.

. ABTopckoe cemacTeabcTno Ne 44485,
.Metpos " A, Hexoropue tuiul meiesux racurened snepruw, Tpyas Xapbkos-

ckoro Mipkenepno-cTponteabnoro wucruryra, swin. 10, Xapukos, 1950,
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C. H. KEBEPJIE, B. B. NEPENEJIKHHA

CUPOHHBLIE BOIOCBEPOCHI
s JJOTKOBOW WPPUTALUMOHHOW CETH

B 1961 r. B aaGopaTopHil BOJAHOBHIX npoueccor uerutyta BOAHME
npo6aem u riaporexuuku AH Y3CCP Guiaa paspadoTada  HCHBITANZ TH-
110BAsi KOHCTPYKIIA aBTOMATHUECKOrO CH(OHHOrO BOZOCOPOCA H3 4 Aag
NHCTOBOM CT2An (pHCYHOK), ¢ nanopom 1 .4 u pacxoaom 10U .2/cek, npei-
HASHAYEHHOTO /05 PEryJAHpPORAHNA TOPH30HTOB B COpoca JWmHen GORs
U3 JOTKOBOH opocurTeastoii cetn. Cungon, HCHBTHBACMBE B HATYPAALHYIG
BEJAHYHIY, ABTOMATHUECKH BKRAWOUAJICH HA MUHHMAIBHO-VCTONUHBRIA  pac-
X0A, paBubtit 30 afcew, nUpH TOPH3OHTE BOAL, HPEBLIMAIOIEN rpefedn
cupona TPHOJIHIUTEABLIIO HA 2—3 cM: MAKCHMAJLHLII pacxon, ¢ Y4YeTowm
3anaca nponyckHoil CnocobdHOCTH (120 a/cex), cuion NPoONYyCKAaeT npw
FOPH3ONTE BOAH Ha 4 ca Bulne rpedus.

Buicmouenne cudona NPONCXOAMT YCTOAYHBO HA OTMETKe rpelns.
Cudon we uMeer OOLIMHLIX s ABTOMATHYCCKHX CAMOPErYMHPYIOMENCE
cH(OHOB BO3AVXOBOJAHWX TPYOOK H HHII (1, 3] u Tem ne menee obecue-
YHBAET ABTOMATHUCCKOE PCrvanpoBanne cOPOCHBIX PacXOA0B B MpEaenax
or Q. yer A0 (Q ... ITO OCYINECTBIAETCH € TNOMOILBIO pery. anpyoones
HLe.aH, VCTpPoeEHnoil Ha 3a0pagabHoil CTEHKE, KOTOPOH 3aKauTHBAETCH Kanop
pxoaHoit uactu [1, 2|. INpu yBeawuenuu pacxoja NPHTOKA BOABI B JOTHE
rOPHSOHT B BepxHeM Obede nojinumaercs, H BOMA 3aTANIUBACT HACTE
BO3NY XonpreMHoil mean. Koauuecrso mnocrynaiomero 5 CHQOH BO3AYXa
yMenblaeres, 8 pacxof cudona yseauunpaercd. Taxnum 06pasoM, FOPHIOHT
BOJALI CAM ABTOMATHYECKH peryJanpyer cGpoc /a000r0 NOABAAIOIIEr OCE
AHIIHETO pPAacxoja B Npeieaax MNPONyCKHO! cnocoGHOCTH CHpona oF
Quin yer = 30 2/cex po Q. = 120 afcex.

Baaromapa TOMY, YTO BXOJHAA ¥acTh Kanopa CH(OHA [PHIOAHATE
Haa oTMeTkoil rpedns, cudon MOMNKET NpPONYCKaTh 3AMYCOPEHHYIO BOAY #
B CJAYUAE 30COPEHHA IMIEAH BRIKIOYATLCH NPH NOHHKEHWH FOPH3OHT2 BO-
abl B BepxneMm Obee Bcero Jumib Ha 1—2 s umke rpeGus. Paseutui
axon b cidon obecneuHBaeT MaJAyIo BeJHuMHY cnaja nepeia cupoxom, a
YCTPONCTRO TOPHSOHTANALHOrO yHACTKA KAImoOpa na BXOAE - Maaylo htau=
HHHY CHaja nepes BO3AYXOUPHeMHOH wieablo, TaK Kak 32 ATOH 1 EALED
H3MEHeHHe AaBJACHHA NPOHCXOAHT Hd GOALLION AJaHNe, BCACACTBHE HETG
rPAANENT AaBAeHus HMEeT Maaylo BeauunHy. lleGoapmas BrCOTa OeEpe-
AMBatonterocs uyepea rpebeus c10a Boab (2—3 €A B 3aBHCHMOCTH OF
CKOPOCTH NOALEMZ BOJIK B JOTKE) NPH BKAOUEHHH cAdona JOCTHTASTCH
OAaroAapsa ToMy, uTo CHQOH HHTCHCHBHO YAdAfET BO3AYX H3 CTROAG 8o
BCEM NEpHOAC BKAOMEHHA # padoTh Had 4acTHUHOM Pacxoigc.
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B{Hﬂ}'}i HHTEHCHBHO YA4JAHETCH HAnpaBJieHHEM EB[]HPGHEHHDH CTPVH
d
'{E TOMOIILIO OTKHAHOIO HOCKA 13 =s —&I'] noj noToaok KoJaoiala M Bhipas-

HABAHHEM BAKyyMa noJ cTpyefl u Haj Hell OTKAOHAIOUIHMH NJOCKOCTAMH,
DPACHOJOMKEHHBIMH N0 KPagM OTKHHOIO HOCKA.

TunosoH asioMatHueckuit cuonumii Boaochpoc A
JOTKOBO HppHrauHo-Hoft cerm:

f—uieacpoft peryastop; 2—otumanofl  uocnk; J—oTRAOEMHILIC
NAOCKOCTH.

Kouerpyxuusa cudona npocra, HajemxHa, Jerko BLINOJAHUMA W 614ro-
BADH TEPEYHCICHHBIM JOCTOHHCTBAM (CAMOBKJIOYCHHEC H CAMOPEry.JiipoBa-
HHE B 00JbIIOM AMANE30HE pPacXoA0B NPH MAJAOM MOABEMC TOPH3OHTA
BOJH BepxHero Oneda nag rpebHem cudona, BO3MOXKHOCTE NpPONycKa 3a-
MYCOPEHHON BOJAK) MOMKET HAHTH MHPOKOE NPHMEHEHHE B HPPHrallHOHHOI
CeTH. TaKasi KOHCTPYKIMA MOMXET OLITh HCIOJABL30BaHa W A1a OOGJBIIMX
pacxogos n Hanopos. B raGaune npunsenens pazmeps cionop (noayueH-
HBie mo pacuery agaa uanopos 1,0; 1,5; 2,0 4 u pacxoaos 100, 200,
U0 2/cex), obecneuusaoUX KoaeBaHHE TOPHU3OHTA BOJAL B HEDXHEM
Goede B Tex me npenenax (no H oa).

PaspaloTaHtan KOHCTPYKUHA CHOHHOro BOA0COPOCA NPHIATA NTPOCKT-
HeIM HH.THTYTOM ,CpenasrunpoBoAXaomox” M BRJAIOUMEHA B NMPOEKT THOO-
BEIX COOpyMeHuil soTkopoil cetH [Noaoauoil crenu.

—

ﬁa:s_yécq_l?quqmun H, {1 ﬂm:|| fi 2 J o ]ﬁ ! Fa F'3| Fi ] s | s { | [ |t’=
Afcor At MM
I
100 120 1,00 480 450| 35| 100 100 150{ 350{ 20| 120] 100] 200] 80| 120/400
100 146 1.El 480 450| 35| 100 100] 150{ 350 20/ 120] 1 0] 200{ 80| 180|400
100 135 | 2.0! 480| 45¢] 35| 8ol 120 150| 350 20| 100| 100| 180 70| 240!350
200 204 | 1.0/ 6G80| 600, 35 120! 13(]| 1508 400 20' 140] 100 zzﬂl 100 120{500
200 248 1,5 G80| 600| 35 120{ 130} 150 400 20| 140| 100} 220! 100{ 180500
200 238 2 0| 680y 600 35| 100 150] 150| 400] 20| 120] 100| 200{ 80| 240400
300 309 1,011030] GOO 35r 120 130| 150| 400] 20} 140] 100| 220{ 100f 120500
300 376 1,5lman G00| 35( 120] 130] 150] 400] 20{ 140 100] 220 100] 180}500
300 362 2,0/1030( 600| 35 lﬂﬂi 150] 150] 400| 20 120 100} 2001 80| 240/400

Mpusevanne. b — wupuia cudoxa.
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L. Meanona T.B.nKasanmuposuu A, C. Cuadonuste sorocdpocs, M,—JI.,
Jueprounzaat, 1935.

2 Baazemckuii O, B, K ponpocy 0 NpoeKTHpOBaHHH H MOACABHBIX HCCACI0BAHHAX
111“ EEI'HHHI sojpocausos, B ¢6.: Muaporexuudeckoe crponteascrso, Ne I, M,,

3. Hedep Jig%a C. |, Cutponuste ponocpocet, Tpyast CAHWMHPH, sun. 93, Tawxenr,
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M. b. CEJIIMETOB

ALIEHHUE 3HEPIHHM TMOTOKA
B KOHLEBbIX CBPOCAX TPYBUYATOM

WPPUTALLIMOHHOMN CETH

B nacrosimefi ctaree H3JaraloTcs pesyabTaThl HCCJAEA0BaHHH, BHNOA-—
HeHHHX B Muctaryre Boausix npoGaem u ruaporexuuxu AH Y3CCP mo
JOTroBOpY ¢ HHcTHTYTOM ,Cpenasrunposoaxjonok” B 1961 r.

CGpoch, NPOEKTHPYIOIHECH B KOHIE TPYyOONpPOBOAOB 3aKPHITOH HP-
PHrallHOHHOM CETH, [NpejHasHauYeHB A8 OTBOAA HIJHUIHHX PACXOA0B,
NPOMEIBA acGOLEMEHTHLIX TPYO H HX OMNOPOMNHEHHA.

[Tpu 3axkpriTOil CeTi HCNOAL3YIOTCH acOGoleMeHTHHEe TPyOs JAuamer-
pom 195—576 mm. Konuesse cGpochl (KCT) BHNOAHAIOTCA H3 METaM/H-
yeckHXx TPy6 Tpex jmamerpor (d,,):150, 200 n 250 e, Conpsixenune

acO01eMEHTHEIX TPy € METANJIHYECKHMH OCYIIECTBAAETCH TNePeXOAHBIM
METAJNJAHYECKHM YYACTKOM. IJHEpPrus MOTOKa racHTCH B BOASHOH Mojyuke
BHYTPH BEPTHKAALHBIX KOJOUER, BHIIOJHAEMBIX M3 JKEJIEe300eTOHHBIX KO-
Jel] JIHAMETPOM (DE) 1,0; 1,25; 1,5; 1,75 u 2,0 M. [opusoHTaJbHBA yua-
CTOK METaAauueckoil TpyObl MEepexojuT B BEPTHKANLHBLIA NPH MOMOILH
kosena mnojx vraom 90°, Pacxoaw, noaaBaemsie B KCT, peryaupytorcs
saABHIKKOH ,Jlyano®, Yuactok pycaa BOKPYr KOJOANA — racHTENA H 3a
HUM YKPenJfercs eae300eTOHHEIMH nautamu (puc. 1),

ﬂé)nﬂlcmue pacxonsl c6pocoB koaeGaoresa B npeaeaax 40—680 2/cex
(npu @, =150 mu, Q=40+150 2/cex, d =200 #u, Q=150-+300 .2/cex
nd =250 um, Q=300—680 4/cex), nanopu nepex KCT — ot 1,0 1o
25,0 M.

3ananne pacxoaoB aaa KCT pasanunoro auamerpa paBHOCHJLHO
3aflaHiIo I8 HHX npefeabHulXx Hanopoe. Ilpn nuamerpe TpyOsl d’m 250 mm
nanop cocrasaser 25 a, npu 200 u 150 s — 15 M.

B pesyaprare ucciepoBanufl Oblv pa3pelieHsl MHOTHE BOIPOCHL, 110-
CTABJAEHHHIE NPOEKTHOH opranusanuefi, 3aeck pPacCMATPUBAIOTCA JAHIUL.
BONPOCH Talll€HHS SHEPrHH MOTOKA B KOJOAUAX — rdCHTENdAX.

Mogeanposanue NPOH3BOAHAN 110 3aKOHAM IPaBHTALHOHHOTrO NMONLOOHS

v #
= idem, JlJsi YMEHBLIICHMS UYHMCJAA ONHTOB BCE TPH COOpyxeHus (aua-

meTpoMm TpyG 150, 200 u 250 aam) uccaenoBaad HA OAHOH H TOH Xe MO-
AeaAH AHameTpoMm TPyOm 66 aa, BcaencTsue uero Macmrad monend Oulji
nepeMeHHLM M H3MeHsacs B npepeaax 2,27 — 3,79. Ilpuuarsie MacuITadnt
ABJAAIOTCA BMNOJHE A0CTATOYHBIMH AAA HAAEIKHOIO INEpecueTa pesynbTaToR
MOJeNbLHEIX HCC/AeJ0BaHHIT Ha HATVPY.

Pacxon Boasl Ha Mmojeau koaebaiacs ot 5,16 a0 24,4 ajcex. [das no-
ROOHMA MOJeJbHOTO NOTOKA HATVPHOMY HA BHIXOnEe H3 TPyOB mnepea ko-
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JA0JUeM HAa MOIAEAH, TAK Ke KaKk M B HaTvpe OblJa YCTAHOBAEHA 3anBHK-
Ka ,Jlynao® (konnmesas 3aaBuikKa),

[lpu nposeaeHny ONHTOB.MO MCCJAGAOBANHIO VCJAOBHI ramenus swep-
FHH NOTOKA B KOJOQ/UE — racHTe] e KOoHHemasd 3aaBmkka ,Jlyaio* Ouiaa
MOJHOCTBIO OTKPHITA; MOAEJNLHBEIE PACXOAL PEryJHPOBAIH € NOMOLLLIO
BTOPOH 3aABHKKH, YyCTaHOBJIEHHOH wa 20 M BHILE KOHLEBONH HAa MOABONY-
meM vuactie tpyow anamerpom 150 mm (na moaean)'.
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Pirc. 1. TunoBbie NPOEKTHl COUPYHEHHH 3aKpLITOR OPOCHTEALIIOH CeTH,

3a rtpy6oit KCT 6w BhnoaHen GeTOHHHA KOJAOAEU, B KOTOPHH BO
BpEMSl ONBITOB NMOMEMAAH CMEHAEMbIC UHAHHAPH PA3AHUHBIX PasMepos,
H3TOTOBJAEHHEIC M3 JHCTOBOTO Xeaes3a, Pasmepu 3apanee CAeJaHHHX Me-
TAAIHUECKHX IHAHHAPOB OXBATHBAAN BCIO 00J4ACTh BO3MOMKHBIX H3MEHEHHI
ARAMETPOB M TAYOHH KoJojles — racureneil, 3a OeTOHHHIM KOJOJILEM
pacrnonarajacs yuwactoxk pycaa jaamnoii 3,7 M, B KOTOPOM N3 PasMBIBAEMO-
ro MaTepHa.ja CO31ABAJACA KaHaa HeoOXOAMMOTO NONEPEeYHOro CeyeHus.
lFopusontsl B HumHeM OGuedie COOpPYREHHS PEryJaHpoBaal IIMTOM, YycTa-
HOBJAEHHBIM B KOHIIE KaHaJa., Pacxojbl H3MepAJaH TPEYIOJAbHHM MEDPHBIM
gojgocausoM. [Ipeanojaranoct NPOBECTH HCCACAOBAHHA MO cAeAylonled
METOJHKE.

e SESE

! Pacxoast KCT b natyphux YCIOBHAX ONPCAEARIOTCA HANOPOM nepel  KOMUEBOH
33ABHKKOI.
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B OeToHHOM KOJOLUE YCTAHABAWUBAIH IHJIHHAD ONPCARJEHHOIO Jua-
MeTpa M BHICOTH (HANpHMEP, MAKCHMAJBHOTO JHAMETPa H MHHHMAJBHOH
BEICOTHI) W ONpenigIsan MAKCHMAALHBIT pacxold, UpH KOTOPOM B KOAOI-
[1e — racuTe.1e ONpeAeaeHibX PA3MEPOB AOCTHTAETCH HCOOXOMHMOE raue-
HHE IHEPrHH NOTOKA.

06 shdekre Tamenus IHEPrHd NOTOKA BIKOAOIE —TracuTese CYAH.TH
N0 BHENMIHEMY BHAY [OTOKA, KapTHHE Pacnpeje/eHns CKOPOCTEH H PasMbi-
gy B KAHAAE, CA0KEHHOMY HA MOJAEJH M3 Necka CO CPeAHHuM JIHAMETPOM

op = (130 A, IMecok CMOAEAHPOBAH MO AONycKaemMofi Ha PAasMBIB CKO-

pOCTH, KOTOPas NPOeKTHOH oprauusanuefi Obaa 301ana PaBHON 0,85 m/cex
B HATYpE MPH THAPABJIHYECKOM pajunyce R=1,0 . Tlocae TOro, Kak
MAKCHMAJBHLI pAacXoj IS KOJ0AUA 3TOH rAyOHUHH Hall1eHn, MEHaeTrcs
(yseauunpaercs) rayGuia KOJI0AUA H CHOBA ONPEAC.IAETCH npeaebHbi
NONIYCTHMBI pacxog M T. A

[0 OKOHUAHHN HCCJAELOBAHMS TallEHHs SHEPriW B HIKHEM Obede Ko-
JOANA AAHHOTO JAHAMETPA TAKHE KE ONBITH NPOBOJAHAH B KOJOAUAX CJe-
aylouero jguamerpa # 7. A. llo JaunbM  TakHX OULITOB  MOT/H OLITh
MOCTpOeNHs TPAQUKH CBI3H MEMKLY PasMepaMu KOJ04ua H MIKCHMA/IbHLIM
H3 YCJAOBHA TalIeHH§T IHEPTHH PACcXol0M BOJEL

Q:f(ﬂﬂ_, Izk]i

OAHAKO SKCHEPUMEHTH 110 OHPEASIeHNI0 HEeOOXOAUMLIX Ppa3Mepon
KOJOMES A NPONYCKA TEX WIH HHBIX PACXOA0B HE ObLIH BLUTOAHEHH,
TAK KakK NCPBLI ME OULT MNOKasad, UTO NPOSKTHAH KOHCTRY KK KCT
TpefyeT KOJOLINES SHAMHTEALHO 0OJABIINX PasMepoB, 4eM 3STO NPEAHO-
J4ragoch NPoeKTHON oprasnsauuci,

[Tepsril OHILIT N0 H3Y4YEHHIO 3HEProracAllux KavdecTs npoeKTHOM KOH-
CTPYKILMH POBOANIN B CACAYIONHK (IPOEKTHBIX) YCIOBHAX: Q=680 x/cer,
D,=20 M, /i, =25 m (2151 HATYDH).

[pu mpofycke YKA3aHHOrO Pacxoiad Ha MOBEPXHOCTI BOAH B KOJOA-
ne HadMoIAAl NOBTOPAIOUHECH Uepes HECKOAbKO CeKYHA BCIIECKH, Bbl-
aRLIBAIOIIME BOJHEHHE 110TOKA B KaHajge, PpacnpocTpaHaBlUIMecd 110 Beeil
mozenn (22 m aas narypu). Ha oOmem (oHe HECHOKOHHOro MOTOKa CO
BCIJIECKAMI MEPE3 MOAMHHYTHHE —MUHYTHLIE HHTEPBAAL BO3HHKAAN Doace
MOULHBIC BCIIecKH (B3puiBh), €Hle O0Jee YXYAWAIHE PEMHM MOTOKE B
nmknem Owede. Beaeacrsue 3TOTO NPOMCXOANA0 HHTCHCHBHOE pa3pyuic-
HHEe OTKOCOB KaHajAa, pasMblB €ro jand H CTEHOK.

Croap HeG1aronpHATHHIE YCAOBHA CONPAMKEHHA B HHeM Opede mnc-
CACAYEMOro COOPY'KEeHHS NMPH NPHHATHX pasMepax KoJaoAua — racHre.is
GRJASIOTCH BNOJHE 3aKoHOMepHuIMH. JleHCTBHTEALHO, MPH pacxoie BOIH
Q = 0,68 a*/cex, ckopoctu B Tpybe w = 13,85 M/cex, unciae (bpy ua
.o, 13,898

b g, = 5,810,%5 — 78. o6beM KO0J0J1la—racuTenn COCTABIHET

W, = 0,785D% i, = 0,785-2,0°-2,5 = 7,85 4",

2
Vi

MMpunsiz MougHocTs noToka pasuoit N =10QH u fli=

..} ¥
=g
3 85= -
N = ID-D.ES-%E = 67,2 wem. CaAenoBaTeabHO, MOLMIHOCTH NOTOKA, KOTO-

Py HEoOXOIHMO NMOracHTh B 4% racutend (sueproracauian cnocoGHOCTS),
e B R g
COCTABAACT € =~y = 7 g5 = 8,6 wamim®.

MOy HHM
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Ilojacuersl sHeproracauiedl CcrnocoOGHOCTH THAPABJIHHECKOTD NpHIHKA
NOKa3LIBAOT, 4TO NPH TAKOH CKOPOCTH IOTOKA nepes HPhHKOM, KAK B

paccMaTpHBaeMoMm cayuae, B 1 #* Bogznofi moayuikk Momer OHITh nora-
WeHa MOWHOCTL 3-+4 rem, T. . ¢ = 3-+4 Kam/m’,

Ecan paccMoTpers racuTeds, [A0CTAaT10MHO OJH3KHA K H3yuaeMoMYy
H OTAHYAIONLMACH TOJABKO HAJHYHEM 3aTBOPA B KOHIE BEPTHKAALHOIO
yactka TpyOwl, To, coraacuo gopmyae, npusoanmoit M. A, MocTKOBHM
1| va ochoBannu uceacaopaunii C. B. Meyvuaprua oObem racureass Mo-

i ¥,
#eT OuTh onpenerexd no gopuyae W= 4]—-%‘1 .

ft — octaTouuslil (HenoralweHHLl B KOJ0LIE) Hanop;

E, — noauwnii rHApoAnHaMHYECKHE HAnop, racHMbuIll KOJOAUEM.

[Ipn Geananopnom (saronaeHHoM) racureae (vw=1) pexomenayercs
npuianMars A=150. Tloacuer, BHNOJAHEHHEIT no ykasanuoit gopmy.ae, no-

e / 0,68 %
KA3LIBACT, UTO HEoOXOAMMEIT oGbem racuteas pasen W, = 150 V65 "=
LY ] !

=15 M,
CaenoBaTeNnio, pasMepn KOA04ua, HpeiyCcMoTpeHHbe NpoekToM (B
npoekte W,=7,80 %), O6uian siBHO HEAOCTATOMINL, HTO MNOATBEPAHIAOCH

JAHHBIMH HAWETro OnLiTA.
[Toayvyennne pesvaLTATH NOKas3aan HeoOXOAHMOCTL H3MEHEHHS! KOH-
CTPVKIHH TracHuTe. s 144 YBeJHUYeHHN ee sHeproracameil cnocoGHOCTH.
Jueproracsiad cnocofioCThy PACCMATPIBACMOro racuread Coraacio
neeaepnonanuam C, B, Meyuwaprus Moxer OblTh 3HAMNUTEALHO YBEJIHUCHA
B PE3yALTATE NPHMEHEHHE NPHHIHNA HanopHoro rawmennd. Jlas sroro Ko-
JOfeU-TacuTeah JA01KeH ObITh NPHKPBRIT KPBIMIKO Tak, 4TOOK nocaeaAnds
HAXOAUAACHL [IOA HEKOTOPHIM HAMOPOM fi, HenorameHnulM B racurese.
YBeanuenne HenoraleHHoro Hanopa A NPHBOAHT K 3HAYHTCILHOMY
VBeAHYEHNWIO sneproracsuiell cnocoGuocT racureas, Tak, npw 7 = 91,5,
A=24,6, T. €. sueproracauias cnocoGHOCTbL racHTeNd BO3PACTaCT B 6 pas.

1! <
OGBEM TACHTeAs NPH 3TOM PabeH H{.} == 2.5 M*, a sueproracsmas cnocos-

" N 67,2 oo poos
HOCTh @ = & = ¢ == 27 Kem/m®,

"

A. T'. Yapumweuan [2], npumennsa npunuun suuyxgaennoro (uanop-
HOTO) ramexust NpH HCCALOBANHH COPOCHLIX COOPY:KEHHT BHCOKOHATOP-
noit I'3C, ypeanuna sueproracamyio cnocoGHOCTh racuteaeit no 15—20 u
naxe 45 w®,

B onmrax H. B. Koxas [3] mpu usyueunn BojORBINYCKOB H3 SaKpbI-
TOH CeTH B yCJAOBRMSX HANOPHOIO TaMICHHA SHEProracanlads clnocoGHOCTL
racuTeas aocrurasa 62—68 xem /s’

Taxum oGpaszom, Hall NepBLIil ONLIT NOATBEpPAHA HCOOXOAHMOCTL BHE-
CeHHA HM3IMEHEHHA B NPOEKTHYIO KOHCTPYKIIMIO COOPYVIKCHHS AJd [OBHIIE-
HHA 3Heproracsniell cnocoOHOCTH KOJAQALER—TracHTe e,

Mu He uMean BO3MOMKHOCTH NPHMEHHTEH MNPHHIKHN HANOPHOTO rame-
HHA, YCTPOHMB, Hanpumep, anadparmy, Tak kax auadparma npensTcTBOBa-
JAa Obl pPy4HOII OUHCTKE KOJOJLNEB OT MyCcOpa M HaHwocoB. [lostomy Owam
HCCAENOBANB  PA3AHYHBIE KOHCTPYKUMH, HHTEHCHPHUHPYIOUIHE NpPOLece
TAUIEHUS! SHEPrHH B KOJOAUE B YCJAOBHsIX OE3HAMOPHOro raluexis.

B kavecrse TaKHX KOHCTPYKUHA OLIAH NPHMEHEHH KOHYCHBIE racH-
Tean ¢ yraamu npu pepunue 60, 90 u 1207, ycranoBaeHusle Ha pasaud-
HBHX PACCTOAHMAX OT JHA KOJOAUA (PACCTOAHHE OT KOHLUA KOHYCA /IO AMA
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KOJOJIlA M3MEHAJ0Ch HA Mojead orT 4 g0 26 cM), KOHYCHLIe TacHTe H C
OTBEPCTHEM B IEHTPE (yceuenHwe KOHYcH)', nepdopupopanHas Tpyba
H T. A.

PesyabTaTel ONBHTOB CBHAETEALCTBYIOT O TOM, UTO NPHMEHEHHE BCex
NEPEYHCAEHHBIX KOHCTPYKIUHI HE JaeT OWYTHMOIo YJYUIUEHHS VCJIAOBH
COTpsixKeHud B HHXKHEM Obede.

Hanayumwnii addexr ramenus Ineprud notoka B KOJOAUE NpPH A0-
CTATOYHO HPOCTOH KOHCTPYKUHMH Obll JOCTHTHYT B Pe3y.bLTaTe ycTpoficTra
Ha BEDPTHKaJbHOM YYacTKe TPyObLl pacTexkaTensi, COCTOAULIEID U3 KOHHYECKH
pacxoasmerocs nacajaka ¥ rtpyow O60asmero auamerpa, C noMOmLIO Ha-
CaJlIka Ha KOPOTKOM y4acTke JpHaMerp TpyObl B BEHIXOJHOM CEueHHH YBe-
anunsaaca B 1,60—2,3 paaa®.

[lpuMenende pacrexaTtenss cnocoGCTBOBAJO PE3KOMY YAYYUIEHHIO pe-
KHMa B HHMHEM Obee Ccoopymenus, 4HTO NOATBEPXKIAETCH 3aMEepaMu
CKOpPOCTEH B KaHAJE H COCTOAHMEM pa3MbBIBAEMOrO pPycJa MOCJe HpPonycka
PacHMeTHOr0 pacxoia. Jnph CKOPOCTEH B CEYEHHAX KAHA/JNOB, VIAJEHHEIX
Ha 5,7 u 7,6 M ot Koaoana—racutens (npu dszﬂﬁﬂ ,H.u}. MOKA3LIBAIOT,

UTO 3eCh YMKe NPOHCXOAHT CTAdHOBJEHHE HOPMAJLHOH KAapTHHH pacnpe-
JeJeHns CKopocTei.
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Puc. 2. I'pafukn Q-_.,r'(ﬂk h, ) npn ycranopke pacrexarcan (xas
KONOALUER CTAHAAPTHRIX JAHAMETPOR):

] —wpnouwe 338 d,p=IEU MM E—e:l'.,p-—'.‘ﬂﬂ: =dep =250 am. d‘rp_ AHAMETP
TpyOu coopymenun; Dp —anasmerp xofoaues; fg —ravuea xoaoancs.,

Yayuwenue pekuma B HHxmeMm Ovede oOBACHAETCH TEM, UTO YBEAH-
UEHHE JHAMETPa HA BHIXOJE C NOMOLLBIO pACTeKAaTe]Ad YMEHbLIAeT cpej-
HIOI0 CKOPOCTL NOTOKA B 2,25—3,2 pasa, BCAGACTBHE YEro NPOHCXOHT
YMEHbUIECHHE NYJAbCALHOHHBIX CKOPOCTEH. BJaaroaapa 3toMy pe3ko YMEHb-
waercd MOUWHOCThL BCIVIECKOB, IPOHCXOUAAIIHX OT yaapa cTpyil o JHO KO-

JOALA, CHAd KOTOPHIX, KdK H3BECTHO, NPONOPIHOHAJLHA KBAJApaTy CKO-
poctu. llocae Toro, kak OnNHCAaHHHIL pacTexare/b BHOpPaJH B KAYeCTBE

1 Ii.al'lllilﬂ KOHCTPYKLHA OTAHYM4I3ACh TeEM, MTO YaCTh NOTOKA PACTEKAAACH NO HOBepPX-

HOCTH KOHYCA, YacTh NPOXOAHAA Yepes OTHEPCTHE BHYTDH KoHyca,
2 yHE:.IH'iEHHE BRIXOIHOTO JHAMETPDd OrpaHHUHBAADCH TFEFH]HHHHE.‘.'I P}""-'-‘irﬂﬁ (VIHCTRE

KOJOleRs— FACHTeACH,
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KOHCTPY KILHH, HHTEHCHHUHPYomeRk nponecc raileHHs SHEPrHM NOTOKA
B KOJOJLE — racurene, OBAH BHINOJHEHB ONBITH COTJAACHO MeTOAHKE, W3-
JA0KEHHOI Bulme. 1o AaHHBIM SKCNEPHMEHTOB NOCTPOMAHM Kpuphie Q = f
(D, h,) ann tpex anmamerpor TpyGu (150, 200 wu 250 am). Tlo sTHM

KPHBBIM MYTEM HX HHTCPNOASLHH JaHBI TPH CEPHH HOBLIX KPHBLIX, Bhl-
HEPUEHHBIX Al KOJOJUEB cTanaapruuix amamerpos 100, 125, 150, 175 u
200 cm (pue. 2). VkasaHuble KpHBHE
ABAAI0TCA  paboyuMu M npejaHasHa- _
YeHB AAf onpejedeHus  HeobOXxoM- il j
MBLIX Pa3MEPOB KOJOALEB TNPH 3a1aH- L =

HOM pacxoje. [avOuuna koaoaua, ycra- '
HOBJEHHAA 110 STHM KPHBEIM, YBCAHUM-
Bacrca 0 Oanmkaiiwed 6OablIeH an-
HE CTAHAAPTHHIX 3BeHLeB TPYO.

B npoexTHy10 KOHCTPYKILHIO, KPO-

Me YCTPOHCTBA pacTekare.s, yBeJH-
YHBAIOLIErO JAHAMETP BLIXOAHOIO OT-
BepcTHA, OLINO BHECEHO CNIe OJHO H3-
MCHEHHE — B BEPXHEH 4YacTH KO0J0/-
Na — racHTeas BHINOJAHEH Bhipes (co-
rAaCHO pHC. 3), HHKHAA KPOMKA KOTO-
poro pacnoaaraerca Ha (0,25-+0,35)

xsn BPILIE AHA Kanaaa, raeh  — ray-

OHHa BOAB B KaHajle NMpH pacuer-
HOM pacxone.

Bupes npeanasmauen aaa yse- ]
AHYEHHH CKOpPOCTERl ¥ OCH Kanaja w
nojyuenns OJaarojaaps STOMY Meaa- e SN
TeAbHOI snmopul ckopocTeii. LlenTpaas-
HEfl yroa nacajaka pased 25° nauua
€ro ONMpeAeasercs AHAMEeTPOM TPyYOL!
COOpY®HeHHas H TpyDsl Ha BHIXOIe.
PaccTosiine Memy Koniom pactexa-
TeAA M JIHOM KOJ0/11a — racuTe/s
PEKOMEHAYETCH Ha3HAuaTh pPABHHIM
ly=d, . CoraacHo AalHHIM HAamIKX
ONLITOB 3TO pPACCTOAHHE MOMKHO HPH-
HuMate B npeaenax (0,8 -+ 1,2) 4 .
[pu yBEJAHYE HHH paccTos. Hs
({,>12d,) nan ymeusmennn pean-
wunbl f, ( £,< 0,84, ) sneproracamas
CNOCOOHOCTh  COOPYIKEHHA  YXVII-
maeTcs.

Mpu [, =d , xosppuument pac-
Xoaa coopyxkenus B dopmyae Q=  Puc. 3, O6mnfi Bua Koroana — racu-
= po )/ 2gH careayer NUPUHHMETH HO e
ONBITHBIM JIAHHBLIM pPAaBHBIM 1= 0,59,

B stoit hopmyae w = 0,785, dfp—nﬂnmaﬂh Tpy6ul, M —noanas yneabHasn
SHEPrHsi NOTOKA nepej 3ajABHMKKONH, HCHHCACHHAR NPH MJIOCKOCTH CpaBHe-

HHH, NPOXOAfLIell Yepe3 rOPH3OHT BOAM B HuMHeM Gbede.
Bo Bcex onmiTax YpoBeHb BOJAb B KaHaJAe BCerjga YyCTaHABAMBAETCH

H2 OTMETKE BEPXHEH HapYXHOH KPOMKH rOPH3OHTAJABHOTO YHACTKA TPYOLI.
YcrpoiicTBo pacrekareasi No3BOAHAO (GoJee ueM BABOE VBeAHYHThL SHEeDIro-
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racAmyio cnocodOHOCTh COOPYIKEHHA, KOTODAsA Teleph IpH IPONyCKe pac-
xo1a Boaw 680 afcex {d1p=25ﬂ MM), pasmepax koaoaua D, =20 u,
h, =25 x aocruraer 8,6 xem/m® npu uncae dpyna Fr, =78,

Ilpeano#entias KOHCTPYKIUA OKa3aJack CcToAb a(pexTusHoli, uto ee
IPHMEHEHHE NPH NPOEKTHHIX pasMepax KOJ0AlEes — racureded Mno3BoJHAO
COBEPUIEHHO OTKA3arhcd OT KpenJenHs B HiKkHeM Owede.

McenenoBaHuble COOPYMEHHSt NPHHATH HHCTHTYTOM ,CpeiasrdnpoBoji-
XJ0NOK" B KAYECTBE THIIOBLIX,

JTHUTEPATYPA

1. MoctTkor M, A, I'naopasanveckHit copasounnk, M., 1954.

2. Yanunmmenan A 1, I'naporexunyeckoe crponteancreo®, 1551, Ne 4,

3. Kokaa I B Jlabopatopuné rHIPABIMYECKHE HCCAENOBAHHA BOLOBBIMYCKOB 33KPHTOH
vomi, Hayuno-texuuvecknii orwer CAHHMMPH, Tamxeut, 1960,




Yaen-koppecnonjent AH VsCCP
M. C. BbI3I'0, JI. 3. KPABYEHKO

NPUMEPBI MPOrHO3A MECTHOI'O PA3MbBIBA

3A COOPYXEHUAMHU U NMPOBEPKHW EI'O HA OCHOBE OIbITA
IKCINIYATAUHH

[TpoexTupoBanue NaoTHH 1 BOROCGPOCOR TpedyeT NpPaBHALIOro Mpo-
THO3HPOBAHNA MCCTHHIX PasMbipoB. Yacto NHPOrHO3W HA OCHOBE TNPAMBIX
pacueToB 3ATPYAHCHH BCAEICTBHC HE/OCTATOHNOA Pa3spaloTaHHOCTH Teopun
MECTHOIO PU3MBIBA I OTCYTCTBHH HEOOXOAMMEIX KOHKPETHBIX PAacHMeTHHX
KO3((PHIHEHTOB, VUYHTHBAOWNX OCOGCHHOCTH KOHCTPYKIHH COOPYIKEHHd,
SKCNJAYATANHOHHOIO  PEXUMA, THAPOJOrAYMECKHX H TeOTeXHNYEeCKHX Xa-
PAKTEPHCTHK PYCAOBHIX VUACTKOB, Ha KOTOPLIE BO3BOJIATCHA 3TH COOpYIKe-
nud. [lostomy B nacrosmee spemd npuferawor ¥ JAa00PaTOPHOMY 3Kcne-
pHMENTY.

Kak coofmaetcs B paGore [1], Aas ycaoBufi Tasux pek kaxk Amy-
Japrs npu MONeAHPOBAHHH MCCTHHIX PA3MBIBOB OCO00C BHHMAHHE A0JIK-
HO VJCJAATHCH HCHOALIOBANNIO HATYPHOTO Meaxonecyanoro rpyura. Ilo
NPHMEHEIINI0 HATYPHBIX TPYHTOB Ha MOJEAAX HMEIOTCH pPeKOMEeH1alliH
C. B. Mabama, W. M. Tapaiimosuua, H. I'l, 3peaosa u apvrux. Lleneco-
06pazHo  pPACCMOTpPeTh Pe3y.abTaThl TeX HCCAeIOBAHMIT l]-"?, 3], koropue
OTHOCATCHA K MJIOTHHAM HA CJa0HX OCHOBaHMAX (rpyHrax).

H. H. Beaswesnckuit [2] onucaa paspyuwienuss p nuxuem Onede nio-
THHH Ha p. [lcea caeaywomum obpasom,

Vaea ruapocoopykennii Beaoueprkopckoit I'DC na p. INcea cocrour
H3 NPHIIOTHHHOH THAPOJICKTPOCTAHIWH, HaxoaAauedcs OKOJ0 NpaBoro
Gepera pekM, PyCa0BOl NAOTHHBI, NEpPeKPHBAICNIIC]] KOPEHHOE PYCJI0 PeKH
H 3emasnoil namOsl Mexay cranuueit W npaBuM Geperom.

[TaoTuna umecT BOJONPONYCKHOE OTBEpPCTHE IWHPHHOM 28 M U B Me-
HEHHBIH nepuoi noajep:uBaer na wurax wanop B 2,2 x. Tlpoaernas
KOHCTPYKIHS NJAOTHHE COCTOHT H3 JepeBsiHHBX noBopoTHmX depm, Korto-
puie npH pasbopke IJOTHHH YKJA3IWBAIOTCA HA (QAIOTOHET, CHLEMHEIX CTOEK
H TPEX SIPYCOB JEPEeBAHHBIX WIUTOR MaJoro pasmepa. [‘opHaoHTaAbHBI
datorber, passiieHHBl NPHOJH3UTEILHO HA YPOBHE MEKEHHOTO TOPH3OH-
Ta BOJLI B peKe, YCTPOCH H3 JICPEBAHHHIX NOJ0B B noHypHolt # BogoGoii-
HOH 4acT#X OCTOHHBIX MUHT B CAHBHOI HAacTH, 3a KoTopofi OLII NoCTpoeH
JEPEBAHHLIH CAHBHOA MOJA YPaAbCKOro THNA C NPOAOJALHLEMH INEAAMH, NO=-
CTaBJAEHHBI HA CBafinuil pocreepk. Hactua nona chrenan u3 GpycweB ¢ npo-
AOABHBLIMH TIpOMERYTKamMH 0,2 i,

[on noaom Oba noaomxed GamuHbbl TIOD2K, NPUrPYKEHHEI KaMHEM;
TIOPAK BEICTYNAJ HA O M B CTOPOHY HHMKHero Oneda.

Coopy#enus rsaApoy3aa NOCTPOEHH HA AANOBHAJLHBIX DPA3HO3EpPHH-
CTHIX MECKAaX, NPHKPBIBAIOUIHX MECKH NOJATABCKOIO M XaPLKOBCKOrO sipy-
coB. Bypennem B CTBOpe BOAOCAHBHON NJAOTHHH, BHNOAHEHHHM Ha rayGH-
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Hy 10 4, ObLIH BHIABAEHD MEJNKO3EPHHCTHE CBET/IO-Cephle, CEepLie H TeM-
HO-CEpPBIE KBAPUEBHIE [ECKH; B BEPXHHX C/JA0fIX MECKH 3aHJICHH, B HHAKHHX
MONaJAAHCh, Yepenamku H rpaBHii M3 necuaHuka pasmepom Jo 2 cM. DBe-
pera pedkH M Teppaca NoAMb CJA0KEHBl NeckaMmu, B 0OJbIICH HJAH MEHb-
wefi cCTeneHd 3aHJeHHBIMH TJAHHHCTBIMH YACTHIAMM,

Uepes NJAOTHRY TNPONYCKAIOTCS TOJLKO PYCJAOBbe pacXoisl pexu. B
nepnoj DOALIIHX MAaROJKOB YACTh PACX0OJ0B, HAXOAALIAACA B OCHOBHOM
pycae, mpoXOoAMT No mupokoil nofime aesoro Oepera B 00XOA coopyxe-
HHIl FHAPOY3aa. 3HAYMTEAbHMI PACX0j] BOAB MO NOHME HAYWHAETCA MPH
OTMETKax ropusonta Boak B Bepxnem Obede 81,60—81,80 # u nanope
naja noporonm aworéera 3,9—4,1 4. Jlepwii Geperopoit yCTOH NAOTHHHI,
uMeloutit ormetTky Bepxa 82,0 4, 3atanjMBaeTcs B NEPHOJ BBICOKMX Na-
BOJKOB.

Yrobul OTHATH NOTOK, NPOXOAALLHA N0 NOAME, OT COOPYIKEHHN THAPO-
y344a, 332 JeBOOEPEeHKHLIM VCTOEM IMJA0THHB OblJila MOCTPOEHA Hanpasasio-
uas gamoa.

"'mapoysea Beaoneprosexoit 'AC Gun caan B akenayatauuio B 1952 r.,
IMTasoaxn 1953 n 1954 rr. 6uan cpasHuTeAbHO HEOOJAbWIKMH, [OSTOMY B
pesyabTaTe 3aMepoB raAyOHHB, BHIIOJAHEHHHX Jetom 1954 r., He OwL10
BLIIBICHO PA3MLIBOB jlHA, YIPOMXKAIONIHX COOPYHMEHHSM THAPOY3Ja.

Boabmne pasMmuiBel jHa H OeperoB B nukHem. Obedc 32 nJAOTHHOH
oGpasosainck B nasogok 1955 r., npojaoakaswniica okoao 3 mec. Hepes
MAOTHHY JJAHTCALHOE BpPeMs NPonycikalsd MAaKCHMaJbHbe Ppacxoiu, KOTO-
pLIM COOTBETCTBOBAAO0 NOJAHOE 3aN0AHEHHE BOAOH KOPEHHOT0 pyCc/aa peKu npH
MOJHOM OTKPLTHH Bogonponyckuoro crsopa, [ayOuHd BOPOHKH pa3MblBa
jgocturana 10,2 m wumke yposis ¢aorGera. B stor nasogok Ges caeja
HCUE340 KpendaeHne H3 (alMHHOrO TIO(PAKa, KOTOPHIl O YJ0MKEH 104
caupinM nodoM. CBaw 1oj MoJOM CHALHO HOJAMLITHI', 3 MECTAMH H COB-
ceM BoiMbTH., OaHOBpeMeHHO C PasMuLIBOM JAHA NPOHCXOAHA 60ablIOM
pa3MuiB Geperos, 3aXBaTHBIIKI noa0cy GeperoB wHpHHoi Goabe 20—30 M.

KpenacHue Geperos, BuINOJAHEHHOE H3 KaMEHHON KJaAKH B NJACTHEBBLIX
KAeTKaXx Ha nporamedun 40 M 3a coopykenuamu, HO O3 YKPelnJaeHHsd
NOABOAHON wacTH, OLIO OLICTPO NOAMBITO W 00BAAHJAOCE, VIHTEHCHBHLIH
NOAMBLIE GCPEros CHALHBIMH BHXPEBLIMH TeYeHHAMH OOKOBLIX BaJbIOB, KO-
TOPble CO34aBAJHCL ¢ GOKOB TPAH3HTHOIO NOTOKA, npusea K obpaay Macc
rPYHTa H pasMHIBY HX MOTOKOM.

Boabwmoil pasMueiB GeperoB co3ia/ pPeanbHylo Yrposy HOAMLIBA 3eM-
JAAHLIX AaMG, npuJeraiolux K naoruHe u 3gauuio I'3C. 3amura Gepe-
rOB BEAACH NyTEM yCTpoificTBa  XBOPOCTSAHLIX 3arpaj H3 NOBAJEHHBIX B
BOAV AepeBneB, JTHM ObIa YMEHBLIIEHA HHTEHCHBHOCTHL pasmuiBa Geperos,
HO COBCEM OCTAHOBHTH €r0 HE YAAJ0Ch,

Boaswoit pecenuuil napogox 1956 r., BO BpemMf KOTOPOro JoJroe
BpeMA JlepkaauchL B peke GpPOBOUHLIE PpACXOAH, KOe-rjie npoussea Ao-
NOJAHNTEALHOE yrayGJeHHe BOPOHKH Pa3MbiBa 3d IIOTHHOH H JIOBOJBLHO
GOALWOI ZoNoAHHTEALHBI pasMulB npaporo OGepera, 3axsaTHBWKi noaocy
mupnuoii 15—20 x. [Nocae nasoaka 1956 r. MaxkcumaabHas rayOuna Bo-
poukn yeeanuuaact ¢ 10,2 no 11,2 m nmxe yposua noaa. JlaibHeHwui
pasMuB 00YCJAOBHA paspywenue ceafiHoro pocrsepka. [loa paspymmnics
OKOHuaTeJLHO BO Bpems napoaka 1957 r. lloamuiBa cauBHON Yactd na0-
THHBI, BuINOAHEHHOH M3 OeTOHHBIX NJAXT, He OLJIO, NOTOMY 4HTO STOMY
NPensaTCTBoBaa CBafiHbli 1WNYHT, 3a0HTEIH B KOHIE NOJa.

I [TonoGuoe snnenne HaGmoaanock, kak wasectHo, u 3a [lepepemnckoil naoTHnoi BO
BPeMA €& SKCmAyatauuu H 3a oanof m3 monenel bBarpam-Tanuecko#l NAOTHHW B npouec-

ce ¢¢ MOACAHPOBAUHA H NPOSKTHPOBAHHA.
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PasMbiB JiHa 3a naoTHHON HabGawjaxcd npy Haanuuu Goabunx OGOKO-
BHIX BaJbLIOBLMX 30H. O011as AJHHA BOPOHKH pasmbipa coctasanaa 140
noaoca pasMmuTeiX Gepero—30—50 u B Kakayio cropony. Makcumans-
HBlfi PA3MLIB HA Y4YdaCTKE CAUBHOro (ponra Obla OTMedeH NPHOJHIUTE/b-
HO MO OCH COOPYJKEHHH, rjie YCJAOBHA NPOTEKAHHA TPAH3HTHOTO MOTOKA,
GoJblue BCEero NPHOAHIKAIHCE K YCJAOBHSM IJAOCKOH 3agauu. 3a rpannua-
MH CAMBHOro (ipoHTa Ha yuacTKax pasMbiThiX OeperoB rayOHHa pasMbiBa
JHA 3HAYUTEIbHO MeHbIle, 4 B MecraX, i€ HaXOAHJAHCHL LEeHTPh 30H GO-
KOBHX BaJbLIOB, Jaxe HabAI0OAAeTCsd HEKOTOPOe NOAHATHE panee pPasMbli-
TOro AHa (OTA0MKEHHe NMPOAYVKTOB pasMbiBa),

Onucas paspymenus 3a bBeaouepkonckoit naorunodt, H. H beaswes-
CKHil chesa]l CPABHHTEALHBIE PAcyeThl, B TOM 4HCJae no paspaboTanHoOMy
UM crnoco0ly.

MeToanka onpeaegeHus MeCTHOIO pasMbiBa 33 coopymendem o be-
JAMEBCKOMY CBOAWTCHA K BHIYHCACHHIO MAKCHMAJBHBIX NPHAOHHMIX CKO-
pocrell, onpeaeasieMbx Ha cepuH Modeaell ¢ TAaKHM HEPASMbIBAEMbLIM
JIHOM, ¥ H3MEPEHHIO PA3MBIBAIOIINX CKOPOCTEN HAa MOJIEAfNX, 3arpyAHEHHBIX
pasMblBAEMBIM MATEPHANOM (NPHMEHAACA TPYHT OAHHAKOBOH KPYHHOCTH
Ha MOJEJAH M 1’ HATYpe).

[lonyuennble pasMbiBAOUIHE CKOPOCTH TEPEHOCHAMCH B BETVPY B
NPEANOACKEHNH, MTO CTENEHL MHKPOTYPOYACHTHOCTH CKOPOCTECI B NPHAOKH-
HBIX CJAOSiX NOTOKA HA MOJAEAH H B HATYPE LOAMKHA ObiTh OJAHHAKOBOI,
ConoctaBaeHue BeJdHUHH HPHAOHHBIX M Pa3MBIBAIOIIHX CKOPOCTEN 1410
BO3MOMKHOCTL DeasiuieBcKOMY paccudTaTh pasMuiBbl  Ha Dedoueprosckoil
naotuue p. llcea npu KpynHocTs necka & = 11 MM W CpPaBHUTbL pacuer-
HYIO rayOHHY BODOHKHM PasMblBa € HATYPHBIM pasmbiBom. CpaBuenne mo-
Ka3410 XOpoulee coBnajgeHHe.

Ha puc. 1 npeacrapiensl pesyabratel rpapuueckoft o6padboTkil Olbi-
ToB u pexomenjauuii H. H. Beasmesckoro, a Takaxe nokazasa onpas-
RAHHAS HATYPHLIMH JaHHLIMH pacueTnas rayOuua (13 M) 3a naoTHHON Ha
p. lleea. Mul numtaaucs merogom H. H. Beaswesckoro onpeieants s
cxembl 1 0 BO3MOMHYIO IAYOHHY B TOM CAyuae, Korja 3ta naoTHHa Onuia
6Ll nocTpoexa na rpyHte H3 nmecka d=1 u 0,1 ma, T. €. A48 I'PYHTO-
BEIX ycaosuit Awmy-Jlapbs.

IKCTPANOASLNSA, XOTA H YCAOBHAA (pHC. | @, HYHETHPULIC KpUBLIE),
nOKasaja BEePOSTHOCTL COOTBETCTBEHHHIX PACUYCTHHLIX rayOHi okoao 76,2
n 87,9 u. 3a BeaouepkoBckoil NJOTHHON KpemJenne nNoOuTIE OTCYTCTBYCT,
H H. H. BeasiwieBcknd cnpapelJHBO OTMEUZeT HEODXOAHMOCTE PA3BHTHHA
AAUHE KPENACHHS AJA YMEHLIICHHS FayGHHB MECTHOrO pasmbiBa’,

B paGore [3]| paccmoTpeHbl pe3yabTaThl AA0CPATOPHEIX HCCAEOBAHMI]
B YCAOBHAX NJAOCKOH 38ja4yd OJAHOTO W3 BapHaNTOB nAoTHNL KylGuiuien-
ckoii 'AC na Boare B ueasx HNPOrHo3a BeJHYHHI! MECTHOTO Pa3MhiBd.
Opna M3 38234 ONLITOB — BHABHTL 3dBHCHMOCTL TAYOHHBL BOPOHKH pa3-
MLIBA OT CBOHCTB PAa3MLIBAEMOro Martepuana, B Ka4€CTse KOTOPOIro MpH-
MEHAJAH ONMAKH XBOHHBLIX 1Opoa H necox. Bo Bpemst OULITOB HCIOJL30BA-

1 Hekortopuie Sanibie O BAHAHHA DLIHHEL KPenacrus pa 1AYOHHY MECTHOrg passuinpa
B ycaoBuax mccaenosanmnit mosean Kawa-Opawuckoil naotnnst w#a p. Cup-Jdapss (0 bt
M. C. Bruaro u 5. A. Hukutuna) uanowenst B pal te [4]. Tak, npw juinde Tiodaka 60
ray6una pasmmsa cocrasasaa 1,3 w npu 40—3,0 w npn 30 a—4,6 4 nepecuer rayGnu
€ MOIEAH HA HATYPY HECKOALKO YCAOBEH, TAK KaK H3 MOJACAH B KAMCCTHC pasMupaeMoro
MATEPHANA MCNOABL3VBANN APEBECHKIE ONKAKH). BMeCTo nepeonavanuno naMeuapuerocs ps-
%a 3a poaoboiinoil uwacTeo 810l NAOTHHL! Obla cnedan PaKTHHECKH YpPaasCkHil moa wa ae-
PeBAHHLIX CBAAX; B NepBblil e NEPHOA BKCOAYATAUMM STOT NOJA W CRaH MOJ  AEHCTBHCM
APXHMEROBOH CHABI BCOABIAH, H AAR HX YACPKAHHA 1O Obia (parpyien KaMeuko-xpopo-
-craAnoil n Getonnolt Kaaakoii.
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A aoTkH mnpunoit 30 cu. [lpH OAHHAKOBHIX THAPABAHYECKHX VCAOBHAX
H BpeMeHd (AAHTeALHOCTH npotecca) pasmelBbl ONWJA0K Obla#  Goablue
NpUGANINTENLHO B NATL Pas, HeM pasMbiBbl B MCCKE, OTBEUAIOUEM HATYP-
nomy, llpuMensisa necok (HATYPHBI) HAa MOAEAH, HEJAL3A NOJAYYHTHL TOU-
HOTO OTBETA NPH TeoMeTpPHUEeCKOM nepecdere rayduusl pasmuiBa. Ecau

0 o206 ;
ﬂ:." Pil;?f?jfj‘J LT
07 | \T=18.6.389~ 6.9 0
i : f\"‘#*&;‘;‘- 1
¢ \ "
| | : \mmfw
5,0 : 1\
T \ r=sa
8 : | \ —t s
10,0+ |I \ R
I II I|II|-
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Y "1l
a0 L Ej',:d,._'}’.j’
: | 7=3 ;;.itgg.;gﬁu
L
[~ i p b IR T I T Y S B

G002 04 0.6 08 10 1.2 44 Umfcex

I B
Puc. 1. Onpeneaeune ray6uns passupa ¥z 1YPE

METOROM SKCTPanoaaunu a):
I—v, = f(ay) rpapuit D= 11 g
=, =f|m) npu H, =388 g=

=18 ad/cess h'H =0912 .w; pesnn 1V; :

-, v, -:-_f{‘ 2y ) mecok U:p = 0.0001; +4—
—U,= Sy ) necor D 0,601,
Cxemd BOAOCANBHOI NAOTHUL Ak8 pace

HeTHBX caysaes (0):

H — wanop; Hy;— pacuernoe npessiie-
HHE YpoBHA sepxuero Oveda Hajy ypoo-
HeM CIHBHOTO noaa; fiy,.— raybuna BOAM
B HHIKHEM Obede Haj ypoOrHeM CAHBHOIO

noaa; I—MmakcHMasbHan rayGHHa BOPOHKH
Pa3MLIBA HHXE YPOBHA CAMBHOrO NOAS;

g—MNOroHNKIl pacxoy; 4, = H‘L — oTHOCH-
a
fi
Teabubil norounsii pacxon; h, = _H,'L._.
b |

oTHOCHTEAbHAR rayGuua nwxnero Gbeda.
Jannsie fas naotips Beaoueprosckoil
'3C na p. Tcen:

H=4,0 x; Hy = 3,89 a; My = 3,550 a;
B, = 0,912 a; Jauna nona {, =19 g
Fpynt — rpasuit D, =11 arag
g = 13,8 a3fcex; q, =18 w'fcex,

FAMOACANPOBATE MECUAHOE HATYD-
HOE pYyeao, TO MacirTabnoe yMeHi-
menune (pverumil necka Toro e
VAEABHOTO BECA HEBO3MOMKHO, TaK
KAK YME@HLUICHHBI MacmTabHO ne-
COK npemspatniaca OW B OLAL HAN
FAMHY B ABJACHHE pAa3MBiBa B HHX
HE COOTBCTCTBOBAAO Obl SBACHHIO
pasmblBa B necke, llepecunToBarth
PA3MBIBEL ONUJOK TEOMETPHYECK!!
TAKKE  HEBO3MOMHO  BCAGACTBHE
OTCYTCTBHA [ECPEXOIHLIX MHOMH-
tedaeit (Macmtabubix). Jlaaskciiume
neeaegopanud npod. C. B, Hadawm
APOBOJINA  HA NHTH MOAEASIX pas-
AHuUHEX MacwrraGos: 1:20; 1:60;
1:100; 1:135; 1:185. Ha kaxaoi
MOIETH VI3 BAH HHT':.'[]HHL'I
rpyur, Tlpn sToMmM npeanoaaraau,
UTO NPeAedbLHBIE CKOPOCTH B Hi-
H HA MOIEJN paBuel, T. €.

t 1":,; el }Ha 1 = { l"l'ﬂl‘l:.l }.‘nll'.h

C. B. Habam ormesacrt, uTo

- .oco0Blit NpaKTHUECKHil MHTepec

NpeacTaBAseT caAvuaii, korja Aas
MOJAGAN NPHMEHEH TOT e pas-
MRBACMBA  MATEPHAa, KOTOPHI
HMEET MEeCTo B natype (natypunli
Mecok) # Macmrrad Moaean jJocTa-
Toyen jas Toro, wrobn OHLIa  JO-
CTHIHYTA NOABHMHOCTH MaTEpHaIA
B 00JACTH KBaJApaTHYHOrO conpo-
thpaenun®. Ha puc. 2 M BoC-
npoussoauM Qororpaduio  Hcnw-
tanuux MaGamwem wsojpeaeit, [le-
COK  XapakTepusyercd ,CpeaHum
XapakTepHLIM  JHAMETPOM®, KOTO-
putii C. B, Msbaw ouenua sean-
guHoit d=1 mum. Henwresaacs
OCHOBHOH pacueTumntii cayuail copoc-
HOro pPacxojd B HATYPE, PABHOIO
q=33 M’/cex na | noz. M camusa,
npH ravouine wHa camnse (B npe-

Jeaax ropusonTaabioro kpeniennst) i =8,2 u s narypc, Bo Bpems onbi-
TOB H3MEpPAAH rayOuny sMbl PasMbIBA HHKE OTMETKN JAHE KpenJaenis,
aanHa  kKortoporo Ha Mojean 1:20 . B, Gulaa okoao 1o A, cuuTas OT
nepepneil rpaHn BoAOCANBA (HA KPENJCHHH WMEJHCh TaCHTEH SHEPTHH ).
Peayaprath uasepennit npuseiens C, B. Mabawem B suje rpaduka (puc. 3).
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Hcenoawsysa stor rpadmk, M noavauan seauuuusl £=7 4+ h (rab1. 1.}
Mu noansosaanch rpagukoM puc, 3 peHAy oOTCyTCTBHA 8 paGorte [3 |
TAa0AHIL H3MEPEHHBIX ONBLITHHX BCAHYMH. Ecaw 3agarthCd UeaAblo MOJAVIHTIL

030 | L i I | L .
0 00g5 800 oms 0020 0025

(i

Puc. 2. Mozean, nenwrupasmneca C. B. M3-  Puc. 3 Ipadux otnocuteabnmx rayony

GameMm. Cxema coopyvsaenns, Haubonpmasr !
(1:20 0. B) ™ ItilH:hII]éllhu.lﬂﬂ (1:185 u. n) Ju MECTHMX PASMMBOR B QYHKUMR OT
BOACCKRBHARA NACTL AAGTEMINA. CTencHH norpykeunoctTi Ghpakitmii oanoro
H TOMO He I'PDVHTA Mo ONLTHEM JaHAWMM
C. B. HatGama.

HPOTHO3 A48 PA3MBIBA B HATYPEC Ha OCHOBE TEOMETPHHECKOro mnepecuera,
TO HAA0 BOCHOJL3OBATLCA 3ABHCHMOCTBIO I = A-f Toraa wa ocuone

aan -

BHIUECNPHBCACHHBX HAaHHBIX NOAYUYd4eM CJACAVIOIMIHE 3HaAMeHldH:

Macurrad

Hﬂﬂ.EfTH l ruu;ﬁ Irliq‘IT
20 0,770 15,4
6l) 0,236 14,2

100 ° 0187  13.7
135 0,095 12,8
185 0,065 12,1

Tadauna 1

Macwmrtab a* T i T I t=T+h

Mozean A - 7 o | == | Mozean
20 0,0025 0,90 0,400 (), 360 0,410 0,770
B0 0,0074 0,71 (0,139 0,089 0137 0,236
100 0,0123 0,68 0,089 0,055 0,082 0,137
135 0,0165 0,47 0,061 0,028 0, 067 0,095
185 0,0226 0,48 0,044 0,021 0,044 0, 065

*d= 1 amau, =82 u Beamaunwt f, [0 NpHBEAEHH B METpPax.
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Kak Buano, ¢ yseanuenwem macmiradba Mojaead rayOuHa BO3pacraer.
Anajorudnoe sBICHHE HAGM04A10CH W APYrHMH uCCaedoBaTeaaMu [1].
C. B. !130am, paccMaTpHBas BONPOCH MOJAEAHPOBAHMSA MECTHHIX pas-

" .

MeiBoB 1 conocrasaaa raybmuny 7, (B narype) c ray6uuoit 7, . (ra mo-

nean), HCXOAHT K3 SHEPreTHYeCcKOro yYpPaBHEHHS JOHHOTO BaJblid, KOTOpPOE
OH BLIBEJ, VUMTHIBAg IIpollece pasmbla BO Bpemenu (z), 1. e. M3 ypas-
HCHHS

it U

dr d f
F :I':("J”w‘ : 'Ti) :Mf{ﬂm'—'i’“)l

’

rae g — NOrCHHUEI PAacxon;
v, — Cpeanas CKOPOCThL, Xapakrephas AAd Badblud B JdHHEIH
MOMEHT BPEeMeHH, 3KBHBAJAeHTHAA N0 cBoeMy AellcTBHIO
BOSHUKAIOUIHM B Ba/JAbIE RHXPHM]

£ E.
= —t_—% — OTHOCHTEALHAS BEJIHYNHA HeNoraweHHon }'ﬂ.,ﬂ-'lhﬂﬂﬂ 'E.Hi_l..fprl”l;

i ”.U
2

u
i =5— — CKOPOCTHOH HAamoOp B CeYeHuH, rle CKOPOCThL paBHa o]
=5
U, — NpelebHAs CKOPOCTE JaA TOH uacTH npouecca u Toro
'PYHTA, KOTOpLIE MCCASAVIOTCH;
M _ — Mojpyae Bajblla, 3ABHCALLHH OT CTPYKTYPHI £ BaJiblla M Me-

CTHHIX COMPOTHBJAEHHIl . B BHLIMOHHE;

M, — GespasMepHblit MOAYAb WHTEHCHBHOCTH pasMLIBa, Xapakre-
PHSYIOWHMHA CHOCOOHOCTL TPYHTA HA JaHHOM HHTEpBaJje
SIBAEHUST CONPOTUBAATLCA DPA3MLIBY;

7' — rayGHHA BBIMOHHBI, OTCYHTAHHAA OT JiHA KpeIlieHHd,

~ Jlanee C. B. MaGam, cpasHuBas NpOr{o3npyemyio rayOHHY BRIMOHHE
(7,.) B Harype ¢ HaGaoaeHHol HAa Mojean (7,,), Hawes:

Taar (Mm}unr Twar Fuar Yo MOR

==
Tunn (Mm ]unn Tsaon Tuon Yo gy
H, NPHHHMAA HEKOTOPLIE LONYIIEHNH, HOJYVHHA

IIE"'I:I:HT

1.0
N
MO

T. €. pasMBBbl B Hatype 60Jblie, YeM PACCYHTAHHLIE NPAMBIM I'EOMETDH-

weckum nepecuerom (7. =h7,,.); NpH 3TOM aBTOp CUHTAeT, WTO ,HE-

CMOTPA nMa npocTefimwue npejanodoxenus (Ha KOTOPLIX OCHOBAHA NOAY-
wennaa opMmyaa), oHA J8eT NOATBEPHAEHHOE OnbLToM nepsoe npHbaH-
Kenue®,

Mu moayunan Bropoe npubamxenne na ocHopanuu tanunix C, B. Ha-
fawa u Ttada, 1, nocrpoennsix rpaduxos (puc. 4) u gopmyant H. H, Cy-
PoBOf

rHJT == JI'? 2 rHUﬂ !
ITouseqeHdan © Jaenoit cropound puc. 4 kpueas lg 7'=f (lg+) ne Bupa-
WACT JAHHAHHON 3apHcHMOCTH (nOoKa3zaTeak CTelleHHd UWEeTOMHO OTBeYaeT
yiazannoll M3bawes seanaude 1,5). Ilepacuurannnie #a 10AHYI0 rayOuny
t =T+ h onstruste Toun M3dawa 2ai0T [PAMOJHHEHHYIO 3aBACHMOCTH
lgt=1 (lgh) (1300paxenuyi0 Ha npasod cropone puc. 4). 10 3HAYMT,
yTO nokasaredas crenenw ¢ B dopmvae H. H, Cyposoli coraacio onuirtam
M36ama ects noctoadnas Beauwuuna, pasiaa $ = 1,14, [lepecuer ONWTHBIX
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geanunn, noayuenusix C. B. Madamen, no dopmyae H. H. Cyposoii npH
¢ = 1,14 npueengen B Taba. 2.

Takum 00p4a30M, NPOrHO3 A HATYPhl NPHBOANT K f, =20,1 M H
7, =t—h=251—82=16,1 u.

HaT
MenwTannag Mabawem B aafopaTopHH KOHCTPYKIHA B HaType He ocyuie-
CTBAEHA, TAK YTO NPOBEPHTL 3TOT NPOTHO3 Heso3MoxHO, O BepPOATHOH
ero NPaBHJALHOCTH CBHJETEJLCTBYIOT JaHHHE, H3J0XKeHHHEe B pabore [1];
H NMPUBOAHMLII HUKE AHAJAH3 DAa3MBIBOB 3a BOJOCHycKOM NaoTHHH Taul-
KCIPUHCKOTO BOAOXPaHHANILA,

A . . M
" Hmw{ﬁ" Lo 5 “:M
a 36 . rd
B o
Q315 |-1.5 gy P
|
l. _ad &5
-Itzzcﬂrf,ﬂl-!.ﬂ /5
-J:m-:m
00-051-05 " bl
el
4
'ﬂ'ﬂ_lﬂ?

el 1 L o ;E__,
ha 20 15 b
o—=of o—2/ e—-—a}

Puc. 4. Pesyabtatsl o6paGotku onutoB C. B. M3bawa:

1—=Tyoa =S Ugh). (8); 2—1g Tyoa=S (g W) (a);
1 —tyon=t (g V), (6% 2=tgar=71 (18 1) (6); 3—Igtyqn=/(lgh), (6).

[le1ecoo6pasHo 1m0 BO3MOKHOCTH CONOCTABAATH Pe3yJbTAThl MNPOEK-
THpOBaHHA, /Na6OPaTOPHHIX HeCJAel0BaHMin M skcnayarauuu. [lpusenes
HEKOTODbLIE CPABHHTEJNbHHE J@HHBIE JIJ5 BOLOCMYCKHOrO COOPYMEHHA Tawm-
KEeMPHHCKOTO  BOJAOXPAHHIH-

Tatanna 2
14, [}HCC'-IHTHHHGFD Ha pa-

Gounit pacxos Q=150 m*/cex  Macuirab 1,14
(kaTtacTpopuuec KHHA Q= Mﬂﬂfﬂﬂ fyon fpar = fuoz **
= 450 #’/cex). —~

[MepsoHauaabLuo  NMPOCKT 20 | 0710 | 236
BOJZONPONYCKHON 4acTH (puc. 60 | 0,236 | 254 i
5) NAOTHHBI COCTOSJ H3 TPeX- 109 Ousy | 2 tep=20.1
NPOAETHOrO JIOHHOrO 1034 185 0,065 ,_‘._g:;_‘.,

C NOHYPHOH 4aCTHLIO UIHPH-
Hoft 28.5 4 u aaunoit 44,2 m, xkotopofl 3akavuupaeTcs TAK HA3BIBAEMBbIH
NOABOAAIIMA KAHAA (OT 4auid BOMNOXPEHHJIHLLA K COOPYKEHHIO), BepXHedn
ponobofiHoil yacTH ¢ BOAOGOINLIM KOJAOALEM Tnepel OHCTPOTOKOM, OLHO-
JOTKOBOTO OBICTPOTOKA MPAMOYTOJLHOTO CeveHusi HOPMaJbHOH IIEpPOXOBa-
tocti ¢ ykaonom 0,016, wapuuoit 22 a u paunoi 150 MM, KPHBOJAHHE -
Horo (napaboJmueckoro) mnepenaga BHICOTOM 5,0 M, TrOPH30HTAABHOIO
BON0GOs (Huxkuero) aaunofi 11 A, pucGepmbl AAuHOH 70 M 0 WHPHHOH
30 M C OTKOCAMH TpamenenaaapHOro cevenns m =2. O0was JJIHHA CO-
opy:enus papia 346,06 M, pasnocTh OTMETOK JH3 NOHYPa H pucbepmsl —
99 x. CoopyieHue PacCHHTanO Ha TMPONYCK KaTaCTPOPHUECKOro H HOP-

MaJLHOrO PACXOJOB NpH Hamope Haja noporosm (rayGuie B MOABOAAILEM
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kanaae) H=7,6-+8,1 & B cayuae nponycka u3 cpaboTaHHoro Boaoxpa-
yuanma pacxona 60 4¢/cex nanop H cocrapasn 2,1 a. B nuknem Obede
OTMETKH TOpU3OHTA BOAM OLLJIM NPHHATE B INPOEKTE N0 3aBHCAMOCTH
Q= f(hs) nas OGLITOBLIX VCAOBHI PEUHOrO pyC/ia:

Pacxoa @, ¥fcex 460 360 250 150 100 50
I"ayGuna hﬁ. M 500 740 6,60 550 4,70 3,50,

B 1935—1936 rr. no 3ajanuio TEXHHUECKOro omieaa Taukenpucrpos
B ruapasanyeckoii aatoparopun CAHHUWPH M. C. Busro u B. Jl. Una-
HEHKO HCCJAe10BaAH YKA3aHHOE COOPYKEHHE Ha MOAEai 1:30 4. B.!Bo
BpeMsl ONKTOBR ObLIA YYTGHA BEPOATHOCTH CHHIKEHHS TOPH3IOHTE BOIAM B.
HiikHeM Ooedpe na 1 M 3a cuer obGuux jaedopmanuil pycaa. I'ayOHHLL HA
pucbepme obecneunsann OecnpuiKOBOE CONPAAKCHHE GvedoB. B npoekre

t“_ J I_ | | | #jﬁ{i_;
@ aururnd- xBopocmsinge KaMernbe xoenienue

OO0 ———————y]

Pue. 5. Mpoaroasusil paspes nojocnycka naotHinsl TAWKENPUICKOrO HBOAOXPAHHANLLA
(OTMETKH ycaomnwie). [lepponawanniis cxema no NpoekTy.

puctepma saravoaeHa Ha 1 M npoTHB CpeAHcero JAua ObiToBOrw  pveaa,
YTO TMOJE3HO C TOYKH 3peHHs ywuera o6mux pasmsioB. B pesvartare
HCCACA0BAHNS NPOEKTHOIrO BApHaHnTa BoAocOpoca OBIO YCTAHOBAEHO, YTO
MPH NPONYVCKEe BOALI 4epe3 OAHH H3 KPaHHUX NPOJAETOB 111038 (33KPLITOM
cpejiieM u ApYrom KpafiHeM IuTax), NpH yjlape noroxka O CTEHKY KO0.10/-
1a HaGAIOLAeTCH HOABbEeM BOAB, AOCTHIAIOUIMH Y CTEHKH KOJAOAUA Haj
JIHOM TOPH30HTAJALHOTO vuacTka OwicTpoTOKa BhicoTH 3,0 —4,0 M ¢ no-
CACAYIONIHM pacTeKkanneM B paJnajbHOM OT CTEHKH Hanpasaenun u oOpa-
30BAHHEM T'OPH3OHTANLHOrO BHXPA B KoJoave. Ha Bxoae ObcTpoTOKa
BO3HHKACT COOHHBLII AHArOHAJLHBI MHYP, KOTOPHIH NPOXOAHT OLICTPOTOK,
OTpawanch OT o0aHOro Oopra OHCTPOTOKA K JAPYromy, OCOOEHHO NPH
Q=150 a'/cex. Cropoctu na OwbcTpoTOoKe OblaM okoao 10,5 M/cex npu
Q = 450 M%/cex, Beuay Haauuus 3HAUYHTEILHBIX MONEPEUHBIX Teuenull no
OHCTPOTOKY ¥ 3@ HHM KOHCTPYKIIHIO NPH3HA/AH HELOCTATOYHO YaauHoi,

Jlas aukenaauuy cO0fHOrO TEYEeHHA € HAJIHYHEM 3HAYHTEABHLIX NO-
nepeyHslXx ckopocreil u obGecneyenns yaoGCTRa peMOHTa Kak OLICTPOTOKA,
TAK W 3aTBOPOB B nepuoj paGorhl BojocGopa HeoOXOAHMO Pa3JeaHTh
BOMOCOPOC NPOAOALHEIMH CTEHKAMH HA TPH CeKuuu: OoT OLIYKOB 10 ropu-
30HTAJALHOI0 V4acTKa OBLICTPOTOKA CTEHKH YCTOHABJAHBAIOTCH B KOJOIUE,
3aTeM CTeHKaMH pPasiendercs ropH3OHTaAbHBIH YMacTOK BXOJA HA OLICTPO-
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TOKE # jadblie HAKJOHHBIH JOTOK OBICTPOTOKA A0 NapaboaHYecKoro ne-
penaja. Bepxoso#t pono0ofiHEIl KOAOACIL CTaN HE HYIKEH.

CHaua a pasieJbHble CTeHKH OB AJAHHHLEIMH H 32KAHYHBAJHCH TOJALKO
B 6,6 # or nauaana napaGoandeckoro nepenaza. [lpu TakoMm noa0keHHH
pasieabHblX CTEHOK W NPONYCKE BOJAbL TOJALKO MO OJHOH JeBO#H cekmud ¢
pacxoiom Q= 150 .w?/cer npn rayGuue B nmkuem Obede B 5,5 M 3a
napaboanvecKum nepenajgom odpasyercs MOUHBIH 3aMKHYTHI BOJAOBOPOT
¢ Gvpuoii nenuctoil nopepxnocteio. Borosopor enocoBereyer kpafine ne-
PABHOMEPHOMY DacHpeleeHtio CKOpocTed 1o CeYeHHIo NOTOKa B 30He
MPAMOAMHERNOrO YY4CTKA HIDKHEro BoZoGOA 34 nepenaioM, YBeAHYEHHIO
GoproseX crkopoctell BaoabL aeBoro Oopra 1o 5 Mfcex, B TO Bpems Kak
o mpasoMy Gopry HabaI0Aal0TCH O0OPATHRE CKOPOCTH.

Odpazopanne 3aMKHYTOTO BOAOBOPOTA € OOJALIIOA PAZHOCTHIO NPAMEIX
H 00pPATHHEIX CKOPOCTCH CMOCODCTBYET 3HAYHTEALHOMY PACKauuBaHHIO 110-
TOKA, HAGII0AAIOMeMYCa N0 JAHHEe 0ko10 50 4 or KoHLA napadoaHuYecKoro
nepenaja ¢ KoaedanueMm Tropu3oHTa no Bepruxkaaw Ha 1,2 — 1,7 a. [lpw
TAKOM NOJOMEHHH KOHIA pasjiedbHblX CTeHOK (/-==6,6 M) Oua nponyuen
pacxoi Q= 130 s’jcex uepes ape coceanue cexuun. Koaebanus no pep-
THKAJAN B HIKHEM Gbede 3HaYHTeABHO YMEeHbIHAUCH, [PUOJIHIHTEABLHO
a0 0,9 a.

llocaeaosaTeaBHEIM VBEJAHUYEHHEM PACCTOAHHS KOHIE pPa3JeabHBIX
CTEHOK OT Hauaja napadboaqueckoro nepenaga jo [ =17 x OGH.I0 JOCTHI-
HYTO (B YCJAOBHAX NPOEKTHOrO OYEPTAHHA BHIXOJHON 9aCTH OHCTPOTOKA B
MAaHE) NOJAHOoEe pacTeKaHue I[MOTOKAa Ha BCHO WHPHHY JgoTka (22 ) emre a0
BX0IZd HA napaboanueckuil nepenajg. 10 3HAYNTEALHO YMEHLIILIO NOTOH-
HBIH pacxol, OJHAKO He H3MEeHHJ0 OOIIero Xapakrepa 3aMKHVTOrQ BHXPH;
YMEHBILHIACE JIUIL BEJHYHHA PACKAYNBAHHA [10 BEPTHKAIH.

[ospaenue oOpaTHHIX TEUEHHl HPH HECHMMETPHUHOH pabore Ccekiiuil
BOAOCOPOCA BHI3BAJN0 HEOOXOAMMOCTh YTOUHEHHA HAa MOJeJH Bomnpoca o
paciigpeHd GLICTPOTOKA MNEepeja nepenajioM U CaMorc mepemana B maate
A7 BHIABJISHHA JYHIINX VCJAOBHIA TIPH PACTEKAHHW [MOTOKA, YMEHbIICHUH
MOTOHHOrQ pacxoja i npotusojeiicTeud o0pasoBaunio cyBoaeit (BOA0BO-
poTtoB) v Gopros coopyennd. |locaeanas cexuua OLICTPOTOKA HA JJIHHE
15,5 s Owiaa paciwpena ¢ 22 g0 30 & (wapuna causa, plicﬁtpmm}.

[Tepexoa oT npAMOVIOALHOTO CEYEHHA K TPANCUEHALNLHOMY OLII Bbi-
NOANENH HBIPHIOWCH CTEHKOH, HauUNHAOWENCH B npoexre o8 M OT KOHLA
IIH!]HGG.'[I{IIE‘CI{HI'U nepeénana, noaToMy nepexol Ha Moae.1d OLL1 OCYUICCTBJICH
HEHOCPEACTBENHO 33 NMApadoanuecKiM NepenagoM.

Ha ocuosaniu wadaonenuin OLAH CARMAHLL CACAYIONIHE BHIBOAbI:

1. Tlpn cumsmerpnunoit pabore BCex Tpex cexkuuil OLICTPOTOKA NpH
pacxoaax Q=250 u 130 m’/cex (B Kaw/A0M cexiMy PACXOL PaBeH OAHOH
TperH ofuero pacxoaa), ¢ GLTOBOH rayOunoii B nnmuem onede (Ha pHe-
Gepme), ymenpiucunoi #Ha 1 M, nabmogaercs Cluoxoiinoe conpsxkenue Oes
O0pPA30RAHHS 3HAYMUTEABHLEIX CYBOLEH NPH PA3AHUYHLIX LJAHHAX Pa3AedbHbIX
CTEHOK. & BeJHYEHIe VIJIA PA3BOMA HNOJBHIKHLEIX KOHILOB pasietbHLIX CTe-
HOK 10 147, T. @. A0 napaageasHoro NOJ0MEeHHs pasiedbHHX CTeHOK
C DOPTUBKLIMH CTEHKAMU pacwupeHHoll wacTu OLICTPOTOKA, HE Aa10 HO.J10-
AKHTEABUBIX pe3yabrartos. Passofinl MOryT noMorats npH Hpomycke Bojb
ONHOBPEMEHHO MO BCEM Tpem cexuuam, Peakoe yxviWeHHe HAOMIOAACTCH
MPpH NPONycKe BOJK Yepe3 kpailHHe cexkuHu: cospalorcs Oodkmue OOPTO-
Bbl€ CKOpOCTH BHIOJb OBPErosblX OTKOCOB C 3AMELJIEHHBIMH CKOPOCTSMM
B cpejneft wacti otsogHoro kauaaa. [lotox ayutiie nanpasasTth K UEeHTPY,
8 34TeM 3aCTABIAThL Ero PacTeKkaThed. YuHThBadg 37O, paspaloTajd KOHCT-
PyKnuH ¢ HauwboJee BLIPABHEHHEIM PACX0JIOM B KOHLE pHCOepMEl U npejo-
XpaHenHple OT OGOJABIIHX MECTHHX PAa3MLIBOB, O YEM CBHICTEJALCTBYVIOT pe-
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ayabTaThl 00Jiee nNO3AHHX HCCAEA0BAHMHA JIBYXIHUTOBLIX BOJLOBHIIYCKOB
H ToJ0BHOrO peryJsitopa kKaHajaa uM. AxynGabGaesa |13, 14].

2. llponyck Tex ke pacxoA0B 4epe3 JABe KpailHHE CEeKIHH HAH ABe
coceanune AdaeT XYAUIHE PesyanTaThl; npH paboTe ABYX KpaliHuX CekIlni
CHMMETPHYHO TNPH NOCTOAHHOH MHPHHE MEXAY pPasieJbHBIMH CTEHKAMM
paboTa COOpPYKEHH: B HHMHEM Obede MOMer OuTh NPH3HAHA VIOBJAETBO-
PHTEALHOI € TOYKH 3PEHHS YCHOKOEHHS B HUMHeM Onede, yMeHblIeHNd
CYBOJieil B MECTaX CTLIKA OTKOCOB C HBIPAKIHMH CTEHKAMH H YMEHbIIens
Konedanns yPOBHA, B YACTHOCTH Ha oTkocax. Pabora coopyxenun ocobenno
YAYUIIAETCA NPH YKOPOMEHHH PasfieJbHBX CTEeHOK € HEeJOBEACHHeM HMX /0
Havana napaboanyeckoro nepenaja nHa (=155 . IlpuGanmkenne crexox
E{g{?epienaﬂy MPensaTCTBYeT CO3AAHHIO NOJHOTO PACTEKAHNA HA BCID LWIHPHHY

M),

PaGota apyx coceanux CexKuHi npu Jo6LX AJHHAX PA3SJENbHBIX CTe-
HOK W JOOBIX yrA4ax HX passoaoB CO3/12eT YCAOBHA A48 00a34TeAbLHOrO
obpasoBanng OGPATHLIX TOKOB BJAOVL IPOTHBONOJOM HOI ::pﬂﬂnen ﬁGpTDuGH
CTeHKH B HumkneM Obede (kKpoMme npaMOro Toka y aApyroro 06opra, Kak
oTMeyanoch Buime). OOpaTHHE TOKH YBEAMYHBAWTCH NpH G0Jee JLIHHHKIX
CTEHKAX M Pa3poje CTEHOK B VKA3aHHBIX Npenenax.

OnuiTamMn yeranoeaeHo, uto Gaaropaps pacwHpenun ( ¢ 22 mo 30 M)
OLICTPOTOKA Y napaboanveckoro nepenaja Ha AJauHe noc/ideiHero yuacrka
OuicTpOTOKA, paBHoi 15,0 M, yayumaercs pabora COOPYIKEHHA B HHIKHEM

Obedpe, B HACTHOCTH, NpH
| HEeCHMMETPHYHOil paboTe CcCK-

-—I ¥ ¥ it -

it e ] Pl Wi, 4TO JOAKHO OHTh OT-

A = - HECeHO 34 CYeT pacTeKanus

T:HQ{E?%})I Z = MOTOKA M YMEHBIICHHA CO-
AR NN A CPEAOTOYEHHOrO  TOFOHHOIO

O~ rua
nependia pacxoja Ha nepenaje,

o

z ﬁ’ [Tpu nccanepopanunx 60Jb-

oe  BHUMAHHE yAeAdJ0Ch

H3MEPEHHNIO JMOHHKX CKOpPO-

29 CTEH, HX NYAbCALHH HA HMHK-

HeM BOAODOE W Ha puchepme,.

JlaA yMeHbleHHs CKOpocted

H rameius sSHeprud ycraua-

= BJAHBAJCH IrpebeHvaThlii TpaM-

:{ £ \ NJHH Yy nojowBH napabosu-

& HeCKOro nepenana, H';'.'-I‘{}TH_H-
h JABUIErocs no puc. 6.

I'pebenuartaiit TpamMn.iiH,

Puc. 6. ['peGenqartslil TpaMnaun: Gyayuu HE OUEHb BBICOKHM,

i -
a=—NpoloasAEA paspes; —cxema rpelendatoro TPaMnaAHHA NCHTH HE BhIGLEBA/]  YMCH hu
(mua ceepxy). Pasuepu uogeau, Jaear, IIEeHHA AOHHBIX CROPOCTCH

npH 04eHb DOJALILIOM pacxoie
Q=450 #’[cex, npn KOTOPOM Ha paccToAHHH OKo0J0 50 4 3a mapaGo-
JAMYECKHM NepenajgoM LOHHHE CKOpocTH 6e3 Tpamijiupa Owan v=1,2—
1,8 m/cer, a upn rpamnaunne — v==10—1,5 m/cerx, Bavanne TpaMIINHOB HA
COCTOAHUE NOTOKA BHIpAMKCHO NpH pabGoueMm pacxope 150 mfcex. B cayuae
NpoiycKka 3STOr0 pacxola 4epes JEeByl0 H CPEAHIO CeKIHIo, Hanope
H=8,1 # B Bepxuem Obepe u rayOuue 5,5 M B HHKHEM Obede CKOPOCTH
OulaH caeaylomue (yKasausl NyJAbCALHOHHBIE KOAeOanusa) (rada. 2).
[Mpn pacxoxe 60 #/%cex, nanope 8,1 a, raybune B nmxnem Obede
3,6 # (OTKpHT OAMH HpOJAeT — JeBas CeKmusa) CKOPOCTH BJA0JbL J2BOTO
O0pPTd TAKOBLL:

L] —t=- fof ~i|

-
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Paccrosuune, M Misic: Usiin,

Mlcer
Bea tTpamnauna

30 4,9 4,0
36 Gy 2,0
42 3,1 2.9
48 3,4 3.1
C rpasMpanunom
30 2,9 il
36 2.8 2.4
42 2.4 1,8
44 2.5 1,6
TabGarua 2

Paccrosune or | Ocbh coopysenns | Och aepoit cexumy
NOMOMBK  Mapa-
Goanueckoro v
Uuakc.

nepenaaa, M

N, “unuc. t"Ilnlhlll .

besarpefengaroro TpaMnauua

!
12 | h.4 6,1 | 5,0 [ 4.2
~ 18 F}.E 3.1 | "'l‘.,‘.g 3,1.1
24 3.8 3.1 | 8§l 2.5
30 2.8 | 2,2 2,9 2.3
48 2.6 s 1.1 —

57 1,0 - gl e
T2 1,4 1,0 1.8 | 08

| |

C TpaMiannom

I
12 4.4 3.6 | 59 | 5.6
18 1,4 0,7 ! 4,8 4,4
24 | iy 0,5 | 3,9 39
a0 0,5 - 3,5 2 6
48 2.3 0.8
?g Boxrosopor | 2.7 145

HeemoTps Ha TO, 4TO TPAMILIMH CNIOCOGCTBOBAA YMEHBUICHHIO NPHAOHHBIX
CKOpOCTEH, 3TOr0 OLIIO HEAOCTATOYHO, TAK KAK MECTHBIE CKOPOCTH Ha PHC-
Gepme OuITH BeAMKH, XOT# # yOuBaAH K ee wouny. Jlas rpyunra pycaa

B pe3yALTaTE H3BICKAHHA H pacueTOR Oblia B IPOSKTE VCTAHOBAEHA CPeaHAA
AONYCHAEMAA CKOPOCTh:

Q, Meex b, M[CEK
460 2,05—2,40
250 1.56—2.00
15{} ] |25_'I -5‘0

flosToMy Ha OCHOBAHHH HCCAEHROBAHMA ObIAH NPELIOKEHB JONOJAHH-
TEABHLIE KOHCTPYKTHBHLIC MEPONPHATHA, a4 uMmenuo: ycrpoiicteo 3yfa 3a
pucbepmoit na rayouuy HaGawLeHHoro na mojnean pasmusa 1,2 a (npu

¥
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gepecyeTe Ha uarypy)', majgoro rpefeHuaToro TpaMuAHHA B KOHIE pHC-
GepMmbl M 3aCHIIKH KPYHNHOro Matepuana sa pucOepMoil (M3 rageku u rpa-
BHA ).

]B OTYETE O HCCACAOBAHMAM OLIIO TAKIKE OTMEUEHO, 4YTO B OOLIUHLIX
VCIOBHAX 3KCIAYATAUHH NJOTHHBL CACAYET NPONYCK BOJAH NPOH3BOJANTD HO
BO3MOMHOCTH CHMMETPHUNO; HECHMMETPHunyIo paboTy caeayer A0NYCKATh,
KA NPABHAO, TOJABKO B nepuoa pemouta. [lpu padGore ABYX COCeaHHX
cekuuit (kpaitneit u cpenueil) caelyer CO3N4BATE HECKOABKO OOAbLIIHI
pacxoid B cpeaueil ceknuu, ofecneuupas Tem caMbein Gogee PaBHOMEPHOE
pacnpeaedene ckopocrefl npM BeIXOJAe C nepenaja B HIDKHHA Obed) H
YMEHbIIAA CYEOAH H BOLOBOPOTH" H ,NIPH 3IKCOAYATAUHK Heo0XOAMMO HE
aaoynorpedanrs CpoficTBaMH OBCTPOOTKPLIBAIOUINXCS 3aTBOPOB BU H30Ee-
AHAHAE NOJYHEHIIN OTOTHAHHOIO NPBIKKA®.

[Tpu paGoueMm NPOCKTUPOBAIHK COOPYXEHHUA OLLJIA YUTEHLl BCE PEKO-
MEHAAUNH AabopaATOPHH, 34 HCKAIOMCHHEM YCTAaHOBKH rpedenuaTtaro TpaM-
ARG Y HOAOUIELL NapabOANMECcKOro Nepenajla H YKaSEHHLIX BHILE J0-
NOJAHATEALHBIX Mep aasa ramenus sueprud. Coopymenne GuLI0 MOCTPOEHO
B 1940 r. 1 3KCNJAYVATHPOBAJIOCH JAHTEALHOE BpeMA (HECMOTPS HA TO MTO
ApH MOHTaiKe JAeBoro 3arpopa Owa AONYMIEH HEAOCMOTP, B CHAY Hero
MAHEBPHPOBalHE HM OO 3aTPYAHEHO) LOCTATOMHO YCHEuHo,

C 1930 nmo 1960 r. coopymenHne noOABEPTaJ0ChH KPATKOBPEMEHHEIM
oGcaeposannam corpysuukaM Hucruryra BoaHeX npodaeM # TFHAPOTEX-
uuxa AH V3CCP u CAHHHPH,

B 1951 r. B pesy.abrare H3YUEHHH ONBITA IKCILIYATAUHH H COCTOAHHHA
HHmHero Geeda 3a mojocnyckom M. C. Busro npeaiomua yCTPOKWTL jA0-
MOMHUTE/LHEI IacHTe b SHEPTHH HEeNOoCPeACTBeHHO 32 KPEeNACHHEM B Bu/je
HM30BOIO rpebfeHuaToro TpaMnanHa (Ha cBafax), HPH STOM JONYCKaJ0Ch,
4Ty R YCAOBHAX HAYABIUErOCH SHAYUTENLHOTO CHHIKEHHS FOPH30HTA BO/IN
nocae obuiHX JedopMaluil pycha raiieHie 3MEprud Ha CynlecTBYIomel
KOHCTPVKIHI YiKe HeNOCTATOUHO, & NMPOSKTHHI PeXHM NOTOKA HapyleH.
JTa KOHCTPYKNHA MOraa Onl CO3AaThH NOATOMAEHUE na sogodoe u pucbepue
H paculenjeHne noToka Ha CTPYH !IPH BLIXOje NMOTOoKa B pycao jad ocaal-
JeHls MecTHOro pasmuea. Jlaunasi pexomesgaunust He Oslia peanusoBana.

HMayunpinaa b 1953—1960 rr. onuT SKCOAVATALHH MHOTHX BOIOXpPA-
wuanmy Cpeanell Asun u nx coopyxeunnit E, $l. dpoauxosa cpasuuna pa3s-
AUULbIe O0BEKTH M OTMETHAZ, YTO IaoTHHA TamKenpuHcKoro BOJAOXPaHi-
JUIA — OJIHO M3 YJAAYHO NOCTPOeHHHX coopyxeuufl. B nepsue roan suc-
miayarauun ocofrx nedexTOB cOOpyxeHus He oCHapyxeHo (Kpome BOJO-
CAHLIX TPEHIMH B pa3feabHBIX cTeHkax OwicTpoToka # 3a0panbHON CTCH-
K&, 4YaCTHUHBIX NOBPEXIEHHH KAMEHHO-XBOPOCTAHOIO XDENJeHHA B
xpoctoeofi wactn pucbGepmpr). OOmmuit pasmus yomauacs B8 1952 r.,
KOTJa nocjie MHOTHX JeT C OTHOCHTEJBHO MAJLIM PACXOA0OM BOAB B lpe-
aeaax 70—200 aP/eex (roabko B 1941 r. pacxox aocruraa 270 mP/cer)
npouLin Goabinue pacxoas: B 1952 r.—235, 1956 —346, 1957 —328 a°/cex,
Yixke 5 1952 r. ropusont BoAH HHMHEro Opeda Oul HIKe NEePBOHAYAJb-
Horo (s 1940 r.) na 1,6 #, a rayGuna MECTHOro pasmsipa jdocturaa 7'=70 u
(ra paccroauun oxkoao 30 M OT KOHIA NEPBOHAMAALHO TOCTPOEHHOM PHC-
GepMEl), BCACACTBHE YEro HauaJ 0Ch paspylieHHe HumHeil wactTi (alHHo-
KAMEHHOTO KPenJacHus ¥ CMLIB KaMmus co Beell njomamn puchepmul, Pas-
pymenne pHehGepmul oObsicHaercs, kak ormeuaer E. Sl dpoaurosa, Ttex-

I Tlepecuer CAeNaH 10 TEOMETPHUECKOMY MOJASNHPOBAHMK Pa3IMEIBA NECKd HA MOAEAH
Kpyuuocth d=020 mm. Kag vnano Gyier w3 jaapneiiiero, Tikoll nepectuer HE TONCH,

B oryere paboparopun (1936 r.) yxasano, uto rayGuna paaMuisa M3y4anach TOALKO Kauye-
CTBEHHO,

2 IDTH BONOCAHBIE TPEWMHL HABAAAKHCL PE3YAbTATOM IIPOUECCd OCAAKH COOPYHEHHSR.
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HHYCCKHMH  HENOJAAKAMH 1 HENpaBHALHON 3Kcnayatauuefi pomocGpoca.
B 1951 r. ynpasiachue miHTOBBIM 3aTBOPOM NPAaBOro NPOJeTd HAPYWHAOCH
BBHAY mopun mexaunsma (cpws wenu), B 1952 r, we paGoraa Jeswlil nur
(sagannHuaca). liponyck OOALUINX PacXoOA0B BOAL YEpPe3s JABe CEKIHH CO3-
Aapan COOHHLIE Teuyelus, NPHEEAIIHE K CHALIOMY Paspyuielnio KaMeHHoro
kpenaenust na pucéepme. B 00pasoBasliyiocs BOPOHKY Pa3ubiBa B BEpX-
weft wactn pucOepmul (cpasy 3a Gerounod uactwbio, sBoaoGoenm) B 1952 r.
ORJ0 YAOKEHO HPH pemoHTe oxkono 400 u® peanoro wamus. B 1952 r.
OnA0 paspyiIeno YNJIoTHeCHHe npasoro mura, B 1952—1953 rr. npasoe
OTBEpPCTHE BOJOCHYCKka OHINO 3awanaopeno. Boay chnyckaan uepes Jesoe
i CpeaHee OTBEpPCTHA, B peaydabrarte wero B 1953 r. otMeuancs HeKOTOPHIil
paaMbiB JCBOTO GCpera OTBOAALICIO PyCaa B HHAKHEM Obee BOAOCHYCKA.
HUKAKHX MCD NPOTHB AAILHERINEro CHHUMKEHNUA IOPH30ONTA BOAB HHMKHEro
Oneda He NPHHHMAIOCK.

B 1954 r. B pesvawTate oOpHBA 1IAAHOK HAA JEBLIM H CPELAHUM M-
TAMH 3aKkpuiad  Cpeanee orseperine, Craad OCyWECTBAATb COPOC BOII
TOABKO Hepe3 oJiHo JaesBoe otsepcrue. Ilpn stom cGpocHoii pacxoji uepes
oreepcTHe pashsiaca 150 a'/cex (BCACACTBHE MOBPCKACHHOTO YUAOTHEHMS
B CPEJHCM OTBCPCTHH PACXOq YEpe3 $TO OTBEPCTie COCTaBAsa TOABKO
ok0a0 15 at*/cex.)

B pesydasrate HECHMMETPHWIOIO Nponycka BoAw JeBufi Geper pycaa
3a pucOLPMOil NOABEPICH 3HAYHTEABHOMY Pa3MbIBY. O6beM BOCCTAHOBHTCAL-
HHX padoT Nno Kpenacunio Gepera suIpaswacs B vaaixe 1000 #* xamns
H xpopocra. Ocenbio 1954 1. OBIM BOCCTAHOBJAGHH BEPXHHE YILIOTHEHHH
Ha WHIATaX W peaunosnie ymaornenusa. B 1955—1956 rr. satpyanenuit
H NOBPeHACHUN NPH IKCIAYATAHI BOAOCHYCKA He Habaionatocke. B 1957 r.
nponycx BOJAR a0 pacxoaa 250 m'/cex npou3sBOAHJACA HOPMAABHO H TOABKO
NPH AaJabHEHIIEM BO3PACTAHIN PACXOJOB CTANA0 Pa3MBIBATLCA KpenJeHue
ana (B npejejax pHeGEpMB) H HCKPEILIEHHOC Pyedo.

B 1957 r. npu Bo3pacranun pacxonos (Q>250 m*/cex) soccranopacuuas
panee pucoepma crana Ouicrpo paspymarses. Ipn Q=360 s®/cex chu-
MEHHE TOPH3OHTA BOJAL JOCTHTAO 3,0 M KAMEHHOe KpeiieHHe ¢ 0DeHx
CTOPOH PHCOEPML, NPHMBKAIOIES HENOCPRACTBEHHO K DeTOHHON vacTH 3a
nepenaiom, GuMO DOJANOCTHIO COPBAHO H BLIHECEHO B PYCA0 PCKH., paspy-
WiAack OeTouHds 0OJAHIOBKA OTKOCA HBIPHIONICH CTeHKH, OOHAMMICT
WOVHTOBLIT pajl (BHIOAHAIOMPA poas 3y56a), CBaM NOBHCAH B BO3AYXE,
TAK KAK IPYNT H3-001 HUX OB BRMBIT NOTOKOM.

7 Mmasg 1957 r. npH DpPONyCKe MAKCHMAALHOTO pacxoita naBoaka (0OKONO
353 M'/cex) pasMmB KpemaenHa JocTHr uanGoabinell BeAHUHHL, B PE3YabL-
TATE HEro CNoasiH OTKOCH, KPCNJCHHBIC KaMHEM, @ TakKKe NPOH30MIEN
BHMHIE IPYHTA M3-110JL KOHUEBO 4aCTH OETOHHBX OTKPELKOB B Mecte con-
pamenus ¢ pacoepMol H qacTHuHoe paspyumenne GerolHbLX NJAXT Ha npa-
BOM Oepery.

B nepuoan oGeacjosanua (10—14 woaa 1957 r.) Bojocmycka, 1POH3-
BEAeHHOro Hay4uLIMH COTPYAHHKAMH THApPOTOXHHUECKOR Jaabopatopuu
B. H. Woaoxosuym # 1. P, TymManoBuM, U3 ROJAOXPAHMAHIIA BLIJABA-
JA0CHL Ha HYAKAL uppuramuu 70 m'/cex BOAL. TOT pacxon BHIIYCKaICH
PABHBLIMH 1018MHI Y€pe3 TPH OTBEPCTHH coopyenuda. IayOouna na ObiCT-
poToke cocraBasia h=20—-35 cu.

Beaeacrsie oTa0XeHHa v OeperoB BHHECEHHOTO C PasMuiTOro BHINe-
JAEHMANECr0 YHACTKE KAMCHHOIO KpPEIAeHNs B CpCAHEH YacTH pHCHEpMLI
o0pasosanca BTOPHYHHIH nepenax. l'ayOusa wnanboaee pasmbiTofl  vacT
BOPOHKH jgocturaa 7'=13,52 M nuxKe nepBoHAYaABHOIO jHa pycaa. Ocensio
1957 r. OB NPOM3BEAEH PEMOHT — BOCCTAHOBJAEHO OGETOHHOE KpenJaeHue
BONOOOA HHKE NapadoAHYECKOro nepenaia, 3a OETOHNOH YacThO YJ0MKEHa
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Ha aanne 10 M xaMCHNO-XBOpOCTHHAS Kaajgka Toauuuoil 2 4, na paccro-
AHUM OKOJ0 30 4 38 OETOHHOI HACTBIO NMPOH3BEAECHO Cy:KeHue pycaa Oe-
PEroBLIMH LITOPAMH H3 TAXKCALIX KapaOyp auamerpom 1 u n aauHofl 10 .,
NTO C€O3180 cBoeolpasnblil poaoGOfiNKA Koaomell Ha pucGepMe; HD 3eMm-
JASHOTO PYCaa BOCCTAHOBJACHO W 3aKpeneqo Meaxkumu kapadypamu. C 1958 r.
HeakHuilt Obed Tamkenpuuckoro Bojocnycka NOATANIHBAETCA HHMKepac-
NOJOAMEHHBIM BHOBL NOCTPOCHHHEM Caphl-H3HHCKHM BOAOX DAHHAHILILEM, MPH-
ueM yme B 1959—1960 rr. navaacs sasaa pycaa nanocamu (B aajabuefimes
MOMHO OXHAATh HEKOTOPHIX HEGNATONPHATHBEIX ABJAEHUH BCACACTBUHE HEnpH-
CNOCOOMEHHOCTH OGBICTPOTOKA K YCJAOBHAM 3aTOMIEHHH — Pa3MbiBH BIOJb
GOpTOB OBICTPOTOKA, KAK HOKA3aAH JAalopaTOpHbIE ONBITLL OpPH HCCIEN0-
BAHHAX OIHOIO H3 BapHAHTOB KOHIIEBOIO COOpY#MEHHA [OIBOIANIETO Ka-
Hazna Kartra-Kypranckoro sogoxpaunanma). B 1948 r. ano Boponkn pas-
MEIBA 32 pucGepmoit OG0 Ha 6,77 a HHiKe Bepxa Kouna GeToHHON wacTH
KpenJaenus; B 1957 r. camast HH3Kas TOUKA fHA B MecTe pa3MmbiBa Oblaa
yie Ha 13,5 M HuIKE OTMETKH 5TOTO KPEnaeHus.

YKa3aHHOE YBCTHUCHHE MECTHOrO PasMbipa B 1957 T, BARIOCH CAe-
CTBHEM MIOrOBOJAHOCTH rofid K TOMY BPEMEHH, KOrja yixe NPOH30ULIO
obwee sarayCaenne orsofamere pycaa. O6uiee NOHHKEHHE OTBOAALIETO
pycad, npoHcxoinniee BCAGNCTBHE pPasMbiBa €ro BLIXOAALULHM H3 BONOXpd-
HHJAHILE  OCBETJARHNHBIM NOTOKOM, NPOAO/IKAETCH ¢ MOMEHTA BBOAZ BOAD-
XPpaHuaunia B srcnavartapuo, T. e. ¢ 193 1940 rr. Cviaa N0 KPHBHM

Hom !

4.4

Jod

| Q. wieex
Eg. ﬂ" I— " P i i 1 s -.-1-
Y 75 50 75 100 125 150

Pue. 7. Kpubsie sanucnMoctd Q= f{i‘% B ersope Tawkenpumnc-
KOI'O [/M NOCT3, PacnofomeHHoro Ha 355 4 HHKE uMTOBON K-

HHH BOJOCMYCKA BOAOXDAHHAHILA.
I —pacueTdas Kpupan: 2—IH0—-1941 rr.; 3—=1M2—194 rr.; -1915-1949 rr.;

S—1056—1958 rr,
naMeneHns  sapucumoctin Q = f (&), obulee noHuWMeHHe TOPH3OHTA BOIM
B HHiHeM Onede sogocnycka k 1957 r. cocrasuao 2,35 # (puc. 7).
HroGwel noayunts Goje€ TOYHLIE OUEHKH HHTEHCHBHOCTH ofuWero no-
mixenns, B, H. [oroxoseiM  Oulan cOCTaBaCHL KPHBbLIE TOHHKEHHH
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FTOPH3OHTOR BOJILI BO BPEMEHHM AJf HAHOOJAECE HACTO NNOBTOPABIIHXCS pac-
x020B B 50 u 100 m®*/cex. Anaaua stux kpuswix npusea B. H. llloaoxosa
K BBIBOAY, 4TO HAHOO/bLMAA MHTEHCHBHOCTL HOHMMEHHs wHabJioaanack B
nepepie 2—3 roaa (1939—1941 rr.) 1 B HOCAGAVIOULEM NOHUKEHHE CTAJD
3aTyXaTb, H3MEHAACH N0 3aKOHY NAaBHOW KpHBONA, KOTOpasa B npejaetax
nepuoaa 1942—1957 rr. onennpaeTca cAeayionlei 3aBHCHMOCTLIO;

Ak = 0,657 ™ =—/7,

rae Al — noHHNeHHE TOPH3OHTA BOJALI, M; T— TOJLI.

Cunran, 4to obuiee noHwkeHue ABagercs (Pyuxkiueid He TOALKO Bpe-
MeHH (=), Ho M wuuakoro croka, B. H. lllonoxoB ycTtanoBua, 4T0 B lep-
BhIE TOJbl SKCIJAYATAIHY JAAMKC NPH NPUMEPHO OJHHAKOBONH BEAHUYHHE CTO-
Ka HHTEHCHBHOCTL Oblna Wanboabwmed, a4 NOTOM NOCTENEHHO CHHMKAJACL'.

Jate Tounylo oueHky 06inero pasmbiBa nNo AJAHHE OTBOJAILErO PyCad
BCAGACTBHE OTCYTCTBHA HEOOXOJHMLIX JJAf 9TOTO MATEPHAJOB TPYHO.
MoOKHO AL, OCHOBHIBASACH HA CbeMKke pycaa 1952 r. B numnem Ovede
Tamkenpurckoro poaoxpanuanma Ha 10-xkMm yuacTke, NpPeinoOIoOKHTH,
UTO 30HA pPA3MLIBA B mepuoa cheMkn coctapumaa 15—20 xm u k1957 r.
eme Gosaee Bo3pocaa®.

C. T. Aaryuun [5] coobGumua, uro K 1958 r. noHiXKEHHE TrOPH3ONTA
BOAH B HikHem GOwede sTOf naornusl  npousomao ua 2,6 M, a aanHa
ofuiero pasmeiBa pycaa cocransuaa 30 kM H 4TO (PHMEPOM 3HAUHTE.b-
HOTO PAa3MBIBA JHA M CHHMEHHS TOPH3OHTOB BOIM B HiMHem Osede
MO¥eT caymuth Tawxkenpuuckasa naoruva. Huamaa ormerka jana B BO-
POHKE pasMuiBa Oblia Ha 13 A DKE OTMETKH CPEeAHEero jaua mo MNpPocKTy.
Iauua BOpoHKH pasmeipa cocrasasaa okoao 100 . Pawee sakpenaenitoe
bamunaMy AHO OO pas3pymeno, Tam o0pa3oBajack ROPOHKA, ray0OHHA
KOTOPOH OKasaaach na 8,9 M HHiKe npoexTHOro aHda. B ummnem Obede
BOAOCOPOCA CHALHO Pa3pYUIHAHCh KPEMJeHHe, AHO H Oopra OTBOJAAILErQO
pycaa., B nepuoa skcnmayaramuu ¢ 1940 no 1957 r. nourtn exeroano npo-
H3BOANAMCHL 3amuTubic padorst 0 B 1958 r. OwWaa nposeaena peKoHCTPYK-
IHA 3TOH NJAOTHHBL".

HecmoTpa na 7o, uto pycao pexun Myprab caomeno #3 caaGex
rpyHToB, a pucGepma caenana M3 QammHuol KAAAKH, 3Jech paspywenus
H pa3MblBbl OK23a/auCh HeGoabuMH (Menbuie, 4em 3a naoThuoit Bako B
CLIA), a pemonTHsie paGoTH notpeboBaNu MEHLIE CPEACTB H CTPOHTEdb-
HHIX MaTepHaJjoB, MeM 3a naoTuHoil um. | Maa na raneuHnkoBoMm rpyure
pycaa p. 3epasilad # 3a APYrHMH NJOTHHAMH HAa Ooaee NPOYHBIX TPYH-
tax ¢ 6oaee npounsimu pucGepmamn. C.T. Aaryunu [6] noapo6uo onuncana
obulHe W MeCTHBIE pPasMbIBBl 38 IVIOTHHOH, TNOCTPOEHHOH HA MNPOYHBIX
TpyHTax.

Heemorpsa Ha HexoTopuie JedexkTel KOHCTPYKUHH, 0C000 Karacrpo-
buueckux fARISHMIT 33 ONHCHIBAEMEM coopymenuem Tamkenpuuckoro
BOAOXDAHHANIIA He HaGMoAaa0Ch. M 3THX ABAEHHN, BEpoATHO, He OBLIO
6u, ecan 6m Onl1a yureHa obwan aedopmaunuia pycaa BO BpeMa Npoek-
THPOBAHHA H HCCAEL0BaHuil.

ConocrapuMm Tenepb rayOHHL PasMbiBa, NOAYUEHHBIC HA  MO/EAH
(8 1935—1936 rr.), ¢ ofpasosapinmucs B natype. Kak yxe ormeuanocs

! BAWHO TAKXKE YCTAHOBHTHL, KAK mponyckaacs 3tor crok [10].
3 Mu 3acch  HE PACCMATPHAAEM ACTAALHO BONPOCOB  OGIHMX  PAIMBNOE H TEODPHKD
CaTHx aBaenuit: onn ocoeutenst B patorax C. T. Aaryuwna, A. K. Aunansna, M. . Ecnhma-

na, B. H. Fonuaposa, M. W. Jlesn, H. W. lllawxosa u ap.
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phite, Aa60PATOPHLIE ONBITH' 10 PA3MBIBY CTABHAHCH 15 KAUCCTBEHHOH
OLEHKH ABJEHHS HA OCHOBE H3yueHus pasmuiBa necka d=0,25 Ma.
[eomerpidecklil  yCJ0BHLHH mepecyerT MOoKasai, 4TO Pa3MLIB HHKE
oTMeTkH Kpemaenus o6meit aamuoit 100 4 B narype (30 m BojxoGoit
70  pucGepma) aocruraa 7'= 1,2 4 npn Macmrade mojean 1:30 . B.
n rayOune na mopeau 7, =4 cm. Ira rayGuua Oblia noayueHa npH

pacxoge, orseuatomenm Q =60 #%/cex B natype NpH NPOLYCKE Ero TOMAb-
KO 4epes JAEBYIO CeKILHIO (Xy/IINe YCA0BHs sSKCnAyaTauuit). [locae 1080aALHO
AMHTEABHOrO nponyeka Boas wa mogeqaun (8,5 wac.) na4yaibHoe IHO HMEA0
ormMeTky na 3,3 e (B narype 1 M) Bume ormerku kpensennd, Toraa
(1935 r.) eme He OLIO H3BECTHO O HAAGKHBIX CHOCODAX Nepecuera
MOACILHBX AAHHBYX Ha saTypy. OCuOBBIBasICh HA COBPEMEHHBIX CMOCOOaX
NepeeueTa M YUMTEIBAS, MTO YKA3aHHbI NECOK [OYTH OTBEYAET HATYPHOMY
FPYHTY, CAGIYeT CHHTATH, 4TO FPOFHO3 A0AKEeH Obia Ol AaTh APYryio
rayoaHy pasmuBa (a ne 7 =12 M), Hemoas3ays 3aBHCHMOCTL, YCTaHoB-
aennyo H, H. Cyposoi,

rie A — reoMeTpHYecKkiil macumrad mMouean;
© — [IOKA3ATEAbL CTENelH, KOTopuil OyneMm CHHTATL PaBHBIM ¢ = |21
g T o .
tum= B fi= T = 16 e = 0,16 »;

noayqaeM
t =0,16-30" = 9,4 &,

T=t—h=94—36=05,8 «

RMECTO HallICHHOM reomeTpudeckuM nepecuerom 7= 1,2, 3aMerTuMm, 4TO
NPOIYCK BOAL 1@ MOZEnH JAPYyraX Pacxonop, B TOM YHC/AE OTBEHAIOUIHX
Q = 160 #'/cex, 1aBad MEHLUIIE CAYOHHB Pa3MuiBa, ueM npu Q = 60 x*/cex.
[a aTo cagaver obpautaTs BHHMANE Opd pa3paboTKE NMPOrHo3os COradacHo
TAHHBIM MOASALHLIX ONLTOB B CAYHAAX HECHMMETPUYHOCTH DacTexanns
NOTOKA M HAJAHUAA COONHLIX TeueHHi.

B ordete 1mo AalOpaTOPHLIM HCCACAOBAHMAM YKAa3aHO, MHTO BHE3AN-
Hbl€ HONYCKH NPHBOAHAH K OOALUINM DASMBIBAM. LOnblTaMit YCTAHOBJICHO,
4TO HEOOXO0AAMO KpafHe OCTOPOMHO W MELAEHHO HPOH3BOAHTL 3AMN0THENNE
nuxHero OGbeda, HOO B NPOTHBHOM CJay4ae, CO31aBas PeE3KY  BOJANY,
MOYKHO IOJYMHTh CTOH HpPBINCKA ¢ PHCOBDMEl B PE3KHC DasMBIBEL TIeCHa-
oro pycaa®, OrMmedaercs TaKxe, 4TO ,MOMKHO PEKOMEHI10BaTh yCTpOil-
CTRO HH30BOTO 3y0A H 30CHLIMTKY KPYNHHM MaTepHajioM (KaMeHb, raibki
¢ rpasiem) Ha nedoAbmof JHHE 38 DHCOEPMON B YCTAHOBKY rpedenva-
TOrO TPAMIMIHIG B KONNE pucOepMmu”.

Baxno OLIAOC NOCTaBHTh rpedeHdaTshili TPAMIJHH U HENOCPEACTBEHHO
¥ noJA0UIBL BOAOCAHBE. DTH PEKOMEHJANHH HE OBLIH HCHOJAB30BAHLL TIDH
CTPOMTEALCTBE, B CBA3H € UeM KpenJexde (KaMeHHO-XBOPOCTAHAA pHC-
GepMa) paspymajoch H B €ro npejesax 06pasopanach Onncauiaid BhILIC
siMa pasmbiga (B 1952 r. norpedoBajsock 0KOJI0 400 »* kamusa aag 3a1eaKH
9TOM pasmounb). 3a pucOepmoit yxe B 1943 r. rayOHna pasmbiBa €oC-
ragasaa 7 =6,8 x I sroMy BpeMeHH, Kak BHAHO M3 PHC. 7, TFOPH3OHT

! MMourk apaioruuas koucrpywuma onucana [1. ¢, Kounouenxo I7]-




BOAb HHHEro Ownepa CHH3NACA NpHMEpHO Ha 1,2 4 NPOTHB 1IE€PBOHAYANb-
Horo u 1,8 M nporus pacuerHoro, npuHatoro Bupoexte. [losToMy MOmHO
CYHTATB, YTO (PAKTHUCCKHE PA3MLIBEL  JOCTATOMHO YAOBJAETBODHTEALHO
NOATBEPHK ARIOT YTOUNEHHLI TPOrno3 M eUe pa3 CBUJACTEALCTBYIOT O npa-
BUJBLHOCTH DeKOMeHAaunil, npusejieninx B pabore |l1].

HeoGxoaumocTs BBeJeHHsl racHTEACH 3uepruu A48 COKpalleHHs Aau-
HEl KPEMJIeHHA M YMEHLIIeHHS MECTHRIX pasMbipoR ouesuana. Caeayer
CYHTATH, YTO HanpacHo na Bojoboe Tawkenpuuckoil nJAOTHHBE He OLIIH
YCTAaHOBAEHL! TAaCHTEAH 3IHEPrHH, peKoMewjoBanHue JgaGopatopueit. O Tom,
KaK rpebeHuaThle TPAMILIMHEL YMEHLIIAOT MECTHHEe PasMbiBHl B YCJAOBHAX
KOHCTPYKIIHH, 1OX0XHX HA BoaocOpoc Tamkenpuuckofl MOAedH, MOTYT
ceusieTenbeTBOBaThL onsitel K. B. [lanaGaesa [8], seinosnennnle noa pyko-
pogcteoM M. C. Bumsro s 1954 r. Ilpy oauHaxkoBbiXx THAPABIHUCCKHX
YyCAOBHSIX BBEJleHHe rpebeiyaThiX TPAMIAHHOB Pe3ko MCHAJA0 PCXKHM B
BopoOoiiHOM  Koaogue (puc. 8). Cosgapajacs CHOKOHHEI PeXHM TOTOKA

8 24765
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Puc, 8, [lpoTekanue NOTOKa B BOAOGOHHOM KoJoaue
npH pacxoae 393 acex Ha Mopeaum 1:50 w, m:

d—NpH CYUIECTBY KILEM NoA0xKennn; 6 —nocae yerpoitcrna Tpaun-
AuEoE [ o pasgcabHEX CTeHOK 2,

Ha pucOepMme i PesKO COKpamanach ray0MHA MECTH(TO pa3sMuiBa. 3a oniu-
canubiM [lazabaeBuM COOpPYMKEHHEM B Jd/bHEHLIeM pycJao Npoao Kano
3aray0aaTeCH. JT0 COOPYHKEHHE OLIO NOCTPOCHO HA OYEHb BBICOKHX OT-
MeTkax (Ge3 QOMKHOrO VYue€Ta pPycaoBuX jaedopmaituil, uTo BHAHO W3
puc. 9. Ilpn napoAKOBBIX pacxojax BOAL B peKe, NPeBHIIABUIMX pacuer-
HHE TIPEANOA0KCHHA, H OBICTPHIX YBEJAHYEHHSX NPONYCKAEMHIX uepes
COOPY:KEHHE PACXOAOB BOAB 110CAE PEKOHCTPYKIHH COOpYMHEHHEe NoaBep-
rajoch JaabHeHIIHM paspylIeHHaAM [)9}, YTO CBHIAETEJALCTBYET O HeobXxo-
AHMOCTH GO0JEE TOHHOrO MNPOrHO3a HE TOJALKO MECTHBHIX, HO I OGLIMX
Pa3MBIBOB pyceJ B HHXKHHX Obedax NAOTHH, 4 TAKXKE OCTOPOMKHBIX MOIy-
CKOB, Ha uro obGpamaaun suuManve A. @. Bypkos w A, A. ¥Vruuuyc [10].

Ilpu nporuosax Ha ocHose Ja0OPATOPHHIX OMNBITOB, NO-BHAKMOMY,
HauGonee npasuabno npumenats seton H. H. Cyposoiit [1]. Meron
H. H. Beasimepckoro Goaee TpyaceMok (rpefyercss H3yUeHHe Kak pas-
MbiBAEMBIX, TaK W HEpasMbiBAEMBIX MojeJeit),

PaccmaTpuBaBuIni Hamy padoTy 3aCAyMEHHBI JeqTenb HAYKH H
rexiuke Y3CCP A. A. JKumckuil o6patia BHHMAHHE 13 HEKOTOPHIE KOH-
CTPYKTHBHBEIE SeMeHTH NI0THHL Ha p, [lcea n Bogocnycka TamkenpuHeKoro
BoJOXpauuanina. Ou OTMETHJ, UTO npejnoxesHe Jaabopatopun o0 OTKase
OT BEPXOBOIo KOJOAUA (CM, pHC. H) NPABHALIO H NPHBEJ NPHMEp I1J0-
THHH dxo B CLIA, rjae rakoro koqoaua #e Owso (puc. 10 @), B oran-
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e ot BoaocHpoca TalKENPUHCKOR NAOTHHBL Ha IJAOTHHE IXO npeay-
npexkenne oT GOKOBOro packauuBauus u wabera cTpyit na OGopra ocyule-
CTRASAOCH 38 CueT cyikeHus GuicTporoka. [1o ero MHEHHIO, 3TO NPABHALHO
B YCJAOBHSIX BO3BEACHHA COOPYKEHHH HA 1POYHBIX OCHOBAHHAX (KoHLEeBaH
YACTL GLICTPOTOKA 3XO0 BHIXOAHT HA CKaAhbHbe rpyHTh). OTMeuas 60abLwol
noronnsidl pacuernuit pacxoa wa Tamxenpu (Aas cAaGLX TPyHTOB), T. €.

= fﬁz?ﬂ M3cer, oOuunLil aast Papxanckoil NJAOTHHB H3 CKAJALHOM
rpyure, A. A. JKumcknil yxkasmBaer, 4TO OWHOKA CTPOMTEACH B TOM, HTO
OHH He OCYUIECTBHUAH raciTejefl SHEPrHH, NPEANOMEHHDBIX Aabopatopuch
(rpefieHuaThic TPAMIANHE Y NOAOHIBE NapaGo/HuecKoro nepenana). Bro-
poil psja racutedcil, Jo HEKOTOPON CTeneHH HalloMHualouux syona Pebo-
ka, B ycaoBuax amunnoii pucbepmbt  Tauwkenpuuckoro coopymkeHus
HecoBMecTHM C (hawnHHOM pucGepmoil, a camo (PallHHHOE KpPenJeHue co-
BEPHIEHNHO HeLOCTATOMHO AAH CTOAL QGOJALILOIO NOrOHHOIO |'JHC.‘~:‘J_UHI. 310

~ 100 st ' ..._._J:Hﬂ

Puc. 9. TMpoaoasusifi npodhuas pycaa pexu:

[=cToop NAGTHIN BEPIHErD BOAOXPIHNANII; [T —CTDOP NAOTHHM
nopxHero ooRCipadHanma; fIf — cToop NAOTHHM, HOCTPOCHIWRN

p 1T r.

A=nopor orosceka sonochpoca; 5 -xoucen sogobor 33 GucTpo-
TokOM; T—raybmnua ,uectiord saravoaeHud pycaa (Hoaee 4 u).
Iino pycaa: I—1970 r.; 2—1986 r,, 3—1954 r.; 4—1958 r.

MHEHHE MLl pasjendes:  BCErjAa HMEeTcd BO3MOXKHOCTh YCTPOHCTBA
OoJee npovyHelX kpenaenuii. B cBASH C 3THM 3aMeTHM, YTO (IPH PEMOHTE
uknero 6neda sonocnycka Kmuaykymckoft naorHHe (3a kotopoil TOXKe
Oua0 cadboe KpenJeHHe W 3HAUYHTeALHLIE pPasMbIBbl B CBA3NM € TOHHXKE-
HHEM  OTMETOK B pYyCaIe nocae ero obuero pasmbiia) Oblaa B 1958 r.
IPHMEHEHA KOHCTpYKuu#A, nsoGpamennas wna puc. 10 6, a aaa  peMouTa
Tenmenckoro coopyxennn aaboparopust (C. M. KeGepae n K. B. Jlana-
Gaes) pazpaboTana KOHCTPYKUMIO, npeacraBieHnyio na puc. 10 8. B srnx
YCAOBHAX Jast caabux rpyHToB (Cynecu) mnotpeGoBanoch SHAUHTEALHOE
ralieHHe sHepruH, CHAbHOE pacliHpeHHe NOTOKa H YMeHblleéHHe [OroH-
Horo pacxoja. bodswoe paspatue Kpenaeuwus (naupa kpenaenns 0ogee
250 M) n Mepsl A TAaEeHHs SHEPrHH NnoTpeboBaaAnch W A COOPYKE-
HU#, KOTOpoe nepsBonayaabHo u3ywaa C, B. HMabawm. B stom coopyxe-
HHH, BO3BEJACHHOM Ha cAalOM OCHOBAHHH, AONYILEHH OOJbLIIHE NOTOHHBLIE
pacxons nopaaxa ¢ =50 s*/cex wa 1 noz, M. O MeCTHLIX pasmuipax 3a
TOH  NAOTHHOH B NPOLECCe NepsBoro neproja skCnayaTauHn cooOUIgHo
K. H. Poccnucknm |11]. Kax nokasana H. H. Cyposa [1]|, npusenentue
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Piuc. 10. Cxema soxosmnycka — soiocipoca npn naomwie §3xo0 8 ClIA 1o
npoekry 1931 r. ua pacxon Q,,, =105 a3/cex (g,,,,=13), obmem nepenase
z =31 s n ykaone Guerporoxa # == 0,25, Upyur puikues e be ceaa aai (a).
Cxema PHHAVEYMICKON NAQIHIN (i0CT® PRROUCTPY Rl 1 peaoura 1953 . (4),
Cxema pIcroAOKenHs racureseil SHepruy L4 PEKOACTPYRUME WH&WST0 Obeda
HOAOBWOYCKA M1 Tegwenckoro sogoxpanuanma (&)




JAHHBIE [OATBEPKAAIOT NPABHABHOCTL Pa3padOTAHHBIX PAaCHeTHHIX Tepe-
XOM0OB OT MOAGAN K HATYpEC N0 €€ METOAMKE, T. e, no (qopmyac

YKasaunaa MeTOAHKA OTHOCHTCH K yCA0BHAM Cada0BIX  OCHOBaHNi
(necok) u He NPeLyCMATPHBACT MNPOTHO3UPOBAHMA PA3MLIBOB CKaJbHLIX
OCHOBAHHH, HANPUMED TAKHX, HA KOTOPHIX NOCTPOEHA NJOTHHA X0,

EJTEA},'ET, 0AHAKO, HMETL B BHAY, YTO H CKaJALHLIE TPVHTH MOABEPHKCHbI
JHAYHTEALHLIM pasmbiBam. Tak, 3a naornnofi Puo-ae-bBouuer, nocrpoet-
HOH B 1945 r. B ¥Ypyreae, pasvMuB CKanLHON mopoasl pocrur 7—6 M, a
3a maotanofi Bako B CLUA nocae pasmuipa ckaibsoro ocnosanus (7=4 ux)
NpH PEMOHTE Pa3pyIIEHHOTO BOA00OH 3aTpaveno JONOJHHTEAbHO MNOYUTH
CTONLKO Xe 0OeToHa, CKOALKO OLLIO H3pacxojopaHo Oerona npH CTpou-

TeAbCTBE BCEH NAOTHHL. VIMeauckr paspywenus u 3a Boaxorckofi nio-
THHO# [12].
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3. H. 'PHHEB, P. H. MAPEHYHK

KO3®PULUMEHT WWEPOXOBATOCTH APEHANHBIX TPYbH

B nocaeaune roas B Y30€KHCTAHE 1IPH OCBOEHHHM 3aCOJEHHBIX 3eMeb
BCE 4alle NPHMEHAGTCH 3aKphIThlil FOPH3OHTAJALHBLIA APEHAX,

3akpuThie TpyOuaTble JIPEHb, Mpe/lHa3HauveHHbe A8 pacCcoaeHHd
NOYBOTPYHTOB, OTJAMYAIOTCH OT APEH, KOTOPHIE CAYKAT /s OTBOLA H30hI-
TOYHOH BOJLI NPH OCBOEHUH TepeyBAAXKHEHHBIX H 3a00J0YEHHBIX 3EMEeb:
uMelor Goawwmyio rayGuny sanomenus (2,0—3,5 ), OoabliHid AHaAMETp
tpy6 (ot 15 cv u Boiwe), Goaswyio aauny (0,6—1,0 xk# u Aauunee) H
MEHBIIKI apenaxuuii Moayas (0,1—03 z/cex ¢ 1 2a).

Kak 8 CCCP, Tax n 3a pyGexoM HakonieH GoablIOH 1PAKTHYECKHH
ONLIT TIPHMEHEHHS M pacyera TPYOGUATHX JpeH Aasd OCylleHHd 3ab0a0~
YeHHHX B3eMelb, T. €. JAas cpasuureabio ueraybokux (0,5—1.0 x), He-
Goabmoro auamerpa (4—15 cm) n cpasuureabio xopotkux (100—200 x)
Apell npH BHICOKOM Apenaxuom moayae (a0 1,0 n Goaee ajcex ¢ 1 za).
OTkpHTHE ApeHaxnbie kasaas # koaaexkropw B CCCP mupoko He-
MOAL3YIOTCH NPH MEJIHOPAIHH 33COJAEHHBIX 3eMeb. JAKPHITHE JIPeHbl 1pH-
MEHSIIOTCSL TOALKO Ha HeGOoABIINX ONKTHHX Y4acTKax, HaubOaee H3BecT-
HBMMH H3 KOoTOopmXx aBasworcs Lxadapxanckui (Asepdafiiman) 3oa0-
ToOpAHHCKHA (¥3bexuctan). Ha ONBITHRX VHACTKAX H3YHaacsi IMdBHLIM
o6pasoM npomecc B MAHMS 3aKPHITHX JAPEH Ha YPOBEHb IPYHTOBHIX BOJ
H AMHAMHKY PACCOJEHHs MOYBOTPYHTOB H TPYHTOBHX BOA. Bompochl rui-
PABAHKH JApeHaXxHuX TPyO NOUTH HE PaccMartpHBaHCh. [MosToMy B Ha-
cTosimee BpeMsi NPH NPOCKTHPOEAHHI 3AKPLITHX APEHAKHBIX CHCTEM B
MHPOKHX MACIITAGAX HA 34COICHHBIX 3EMJAAX HNPOEKTHHIE OpraHM3alHA HE
HMEIOT JIOCTATOUHO HAZEKHBIX, [POBEPEHHHX NPAKTHKOH PEeKOMEeHanHi
H BHHYKAEHH NPH THAPABAMMECKHX pacyerax APeHdXHbIX TPYO N0ab30-
BATHCH PCKOMECHAAIMSIMHE, A3aBAeMLIMH A8 OCYUIHTETbHEIX JAPEH, XO0TH
pasMepu W YCJAOBHS pabDOTh APEH PA3aHUHEL

KPATKHIH OB30P JUTEPATYPLI

JIlpenaxuse TpyOn OGHYHO PACCUMTHIBAIOTCH, KK M Oesnanopne,
HO IIPH CHJAOLIHOM 3anodHenHH no Qopmy.ae

Q=oCyRi . (1)

Ilas onpeneaenns koappuuuenta Llesn C uMeercds MHOro pexKOMeH-
AalHil OTevyecTBeHHBIX M 3apyOemHbIX asTOPOB.

4 - T8I 4"




B wacroswee Bpemsa yCraHomJeHo, 4TO peauuyuna C B camom obuiem
C/Ay4ae 3aBHCHT CT JAHaMeTpa, CKOPOCTH, IJIOTHOCTH H BA3KOCTH MHIKOCTH,
abCoOMIOTHON 1IEPOXOBATOCTH M Xapakrepa camofi wmepoxoBaTocTH |[5].
Jlas onpejpedenHoro puaa Tpy6, HanpHMep rOHYAPHBIX, aCOOMEMEHTHHIX H
JIPYTHX, a Takxke a4 BOJAH NPH OOWYHOH TeMmmeparype B cayuae, eCaH
KuHeMmaTHueckuit kKoshduuMeHT BASKOCTH CPABHHTEAbLHO MAJ0 H3MEHAETCH,
MOXHO HAMHCATH

C'= 7 (gd).

OcHoBHEIE (DOPMYAE, NPHMEHAEMBEE AJA onpejeaedHds C npd pacdere
ApeHaxHuX Tpy6, caeaviomue [3, 4, 6, 9]:
dopmyana Basena

c=— (2)
TR (8
VR
(koadhpuuHeHT wepoxosatoctH 7 =0,20);
dopmyaa Kyrrepa
100
L (3)

1 S
0 v VR

(ko3apdunrent mwepoxopatoctd K=0,17);
cokpauenHas dopmyaa anruase — KyTtrepa

23+ LA
14+ —
VR
opmyna Mauuusra
v 1 e &
C'= ER ' {a}
dopmyna H. H. lNasaosckoro
M
C=—R, (6)
rie YV=925V1n—0,13—0,75 V R (V' n —0,10).

H. H. lasaosckust [7] npeanaraer BuUHCAATh KO3(duuuent C aan
TpyG aunamerpom & —10—30 ¢4 npH BHICOKOM KAueCTBE JAPEHAMXHEIX pa-
Gor nmo ¢opmyae Manunura (5), WHPOKO HCNoAbL3yemofi B AMepHKe.
Onpeneaennsie no 3roit ¢gopmyac xospduIIHEHTH MEPOXOBATOCTH M, CO-
raacHo onbitaM [flenapramenra semaegeans CIHA cocrasaaan ana ros-
qapubelx Tpyo 0,010—0,012, 1, e. B cpeanem 0,011; orciona NOHATHO,
nouemy amepuxanckas opuyaa aaa C (tak nasusaemasn ¢opmyaa USDA)

IPH METPOBHIX pa3Mepax HMeer Buj C =90R", rne R — ruapapindeciuil
panuyc.

Onnaxo pavunie OneITE G MOCTABACHB! TAKMM 00pA30M, 4TO TPYOH
HE HBJAAJIHCL APCHAMHBIMH, Tidk Kidk BOAd N01aBa.14Ch HacoCOM B HA4YA1b-
HO@ 3BEHO U NPONMYCKAJAch 110 BCell jMHe ee HeusMeHunM pacxogoM [Z].

Jlas pacuera TpyG6 nuamerpom d<!0 ¢ npH CPABHHTEALHO HEBLICO-
KOM KauecrTse crpoureashux pabotr no apenaxy H. H. llasaoscku#i pe-
KOMena0Baa npuinMarts BMmecto n,=0,011 7,=0,012, npu stom dopmyaa

(5) Bupaxaiace C=83,3 R",
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Ecan He OuA0 J0CTaTOMHOM YBEPEHHOCTH B KauecTse TpyO U HX XO-
powmeft ykaaaxe, nas tpy6 d<10 cu# H. H. IlaBaosckuit npesaaraa gop-
Myay Kyrrepa (3), KOTOpas WIHPOKO H3BeCTHA B JPEHAXKHOM MpaKTHKE
Fepmanuu.

Has xopoweil yxkaaaku TpyO NpHMEHAAH TAKXKEe COKpauleHHyio dop-
myay [lanrmave —Kyrtrepa (4) ¢ ko3pdHOHEHTOM WIEPOXOBATOCTH 1y,
paeubiM 1o lnérae 0,0125.

B padore [2] W3nomeHn NaHHBIE aMEPHKAHCKHX VYEHHX N0 Ko3hdu-
nHeHTaM mepoxosatoctu, cobpamsme H. B. MakpuanusiMm, Huxe Mu
NPHBOAHM 3Ha4yeHHA KO3hPuIHEHTOB MEPOXOBATOCTH H3 AMEPHKAHCKON

NPaKTHKN:

Koshduuuenr
IWEePOXOBATOCTH
Hs onuiros Slpueasa nas roHvapHeix TpyG B 3aBHCHMOCTH OT HX AHa-
METPa H HamoAHeHHs 0,0105—0,0202
Ilo pawneim Pacceaa ann rouvapHux Tpy6 mpH oOGBIKHOBEHHONR Kaaake 0,015
Hs pacuetnoro rpadmka Cesepoamepnkanckoro Gopo 1A% roHYapHBIX
ApeHaKHBX TpyH 0,015
Ha cesepoavepHxancKOli ApeHaKHON NpaKTHEH 0,013—0,017,

B. A. BaxwmerpeBmum [1] npeactapiensl 3HaveHuss Ko3(pHUHEHTOB
mepoxopatocTH Aas  dopmya Nanruase — Kyrrepa (4) 1 Maunuura (5),
4 TAKXKE OOBIYHLIX KepaMHKOBBIX IAPeHaKHBIX TPYyO:

My =Mipay=0,11—1pH O4EHB XOPOUIEM COCTOSHKHM MOBEPXHOCTH TPYG.

n, = n, =0,012— xopomenm . . "
ﬂ-z f— 'ﬂ:l —— D,qu"—" ﬂﬁ‘HqHﬂM - n n
ty,=n, =0,017— naoxom " -

=

C. IL TpomGaues [8] cuuran, u€ro A pacuera APeHAKHBIX TPYO
¢opmyaa Kyrrepa (3) ssaserca ayumedl. A. H. Kocrakos pexomenmosa
onpeneasats C no gopmyae (6), npunuMas npPH 3TOM 3HAYEHHA KO3(DdH-
ILHEHTA WIEPOXOBATOCTH 7 JAA roHuapHulX Tpy6 pasummu 0,010—0,016, B
cpearen 0,012—0,014; npuuem 3uauenus xosbduuunenra C aasn PAa3HBIX
OCLIMHBIX B NPaKkTHKE AHAMETPOB KoJaeGaioTcs B npeieaax 26—44, Bos-
pacTas ¢ YBEJHUCHHEM AHameTpa.

[1. I'. Kunceaes npeanarser uaxoauts 3Havenus C no dopmyae (5)
npH ydere 3Hauedus n, pasnoro 0,012,

B texnuueckux yxaszauuax [12] pexomenayercsa onpeaneasats C no
Gopmyae (5), npu sSTOM fi, JA0JAHO COCTABAATL AJH TOHYAPHHX TPYO C
Annnoit 3senves Mmeusme | om0 0,015, ronuapusix W KepaMudeckux Tpyo
€0 sBenbaMH aausoit 1—2 m 0,013; acOGoueMeHTHHIX TPYG CO 3BEHbAMH
Aaunoi Ooaee 2 u 0,012,

B nacrosmiee BpeMs mpH rHADABIHYECKHX pacueTax 3AKPHITEIX ApeH
npuMenscres raasuniM oGpasom dopmyaa (5).

HCXOJHBIE JIAHHBIE JIJ11 PACHETOB

HaGaionenua 3a 10CTPOCHHLIME JAPEHAMH B IPOU3BOACTBEHHEIX YCJI0-
BHAX MNOKa3a.1H, 4YTO 3HAYNTEALHYID UACTL BPEeMeHH Jpedst paboTaioT C
NOATIOPOM, HECMOTPSt Ha TO, YTO OHM OHLIAW 3aNPOEKTHPORAHL Kak Ge3ana-
nopHeie. B cBA3H ¢ 3ITUM BO3HHKIA HEOGXOLUMOCThL BHISICHATL NMPHYHHEL
HOPMAAbHOI padoTLl APeH H ONPEACIHTb (PAKTHIECKHE 3HAYEHHA KO3pPH-
LHEHTOB 1EPOXOBATOCTH.

[‘uapapangeckne pacdersl Mbl NPOBOAMAH TNOJ PYKOBOACTBOM KaHI.
TexH. Hayk A, Il. Basnrosa, Koucyawtuposain no orieibHbiM BONPOCAM
Jokrop Texn. Hayk M. C. Busro u kaug, texd. nayk JI. A. Mawmkosuu.
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Jlast pacyeToB HCNOAL3OBAAM MATEPHa bl [OJEBHIX HCCACNOBAHHH,
[NPOBEJEHHEIX HA ONHLTHHX YYaCTKaX S3aKpHITOro JipEHa:a B COBXO3e
,Papxan” (Fonoxuasn crens) 3a 1959—1960 rr. n 8 koaxose ,Kommynuam®
(bepranckasi oGaacts) 3a 1960 r.

B cosxoze ,Papxan” gpenst OBLIH HOCTPOEHL MEXAHH3HPOBAHHBLIM CIIO-
coGOM € NOMOIBK JPEHOYK/aAuHKa H3 3BeHbeB acOOUeMEHTHnX TPyl
aannoit 33 cx, C 060HMX KOHUOB Ka»JAOro 3BeHa, ¢ OJAHOr0O CHapyMXH H C
APYTOro H3HYTpH, caenansl dacku nog yraom 45°, 6aaronaps KOTOPHIM
CTBIKH TPYyO He Moraum cmeulartbesi. TpyOnl oGCHIMaHbL IPaBHAHBIM (PHALT-
poM. Cruiki Tpy® HuueMm He npHKPuITH. [lo gaune ApeHb uYepes Kamable
200 4 ycTaHOBJAEHH KOHTPOJALHBLIE KOJOLLL.

B koaxosze ,KoMMyHM3M® [pH CTPOUTEALCTBE ADEH NPUMEHAAH acho-
HeMenTHele TpyOL dauHolt 3seHa 3,50—4,0 M, coeauHennnie MyQrami,
Tpy6ul ObiaM ya0meHs Bpyunyio. [lan noctynaenns BOAB B HHMHEH TPeTH
NOBEPXHOCTH TPYOBI CAEMdHLI KPyrable orpeperusa juamerpom 10—12 mm
B TPH PAA4 B WAXMATHOM nopsike. TpyOGu OGCHNAHE rpaBHiHBIM (PHibT-
poM. KouTpoasHule KOAOAUL yCTaHomaeHb yeped 250 u. OcuoBHLle pas-
MEphl JAPeH, IJsi KOTOPHLIX NOACHHTHIBAACH KO3(M@UIHEHT MEPOXOBATOCTH,
npHeejeHs 8 Tada, 1.

Tabawna 1

OcnoBubie pasmepsl Jiped

OnulTHBI ﬂ“_”ﬂp Hanna Cpeannit
Y4ACTOK Jpens | “ﬁ;';?mlﬁf apew, M | yKAOH apen
l gl

Coprxos J1-3 | 141 G924 0,0065
JPapxan* -5 141 930 0,0063
Koaxoa | Jl-1 141 1663 0,0026
. {oMMyHHaN " -3 141 1713 0,0021
J1-5 189 1670 0, 0020

B 3anayy pacueTOB BXOAMJAO oOnpeneaeHHe (QPakTHUECKUX 3HAUYECHHH
koshduuuentos 1llesn € u koapPuuHEHTOB WEPOXOBATOCTH NO PasjaHy-
HEIM (OpMYAaM | CPaBHEHHE HX C PEKOMEHAYEMBIMH.

B kavecrBe HMCXOLHLIX AanHLIX OLIJIM HCNOJAL30BAHEI YCThEBBIE pac-
XOAH 34KPHITHX JApPeH, 3aMmepedusle ¢ O0JBIOA TOYHOCTLIO OOBLEMHEIM
cnocoboM, W OTMETKH YPOBHS BOAbI B KOHTPOJLHBEIX KOJOJLAX, lpUueM
pacueT MPOH3BOAHJACH TOALKO JUJI4 Te€X MEPHOJA0B, KOrja B KOHTPOJBLHBLIX
KoJgoAIAX OB NOANOP, T. €. APeHakHble TPyOn padOTasu MOJIHBIM Ce-
YEHHEM.

METOJIMKA PACYETOB H NOJYYEHHBIE PE3YJbTATHI

Jlas nposejenust rHAPaBAHYECKHX PACYETOB Kaxaada JpeHa no AJHHE
pazfupajsack Ha HECKOJBKO PACYETHHIX YUY4CTKOB, HA3HAYAEGMBIX MEXAY
CMEMHEIMH KOHTPOJABHEIMK KoJoauamu. B copxose ,Papxan” Takux yvacr-
KOB YEeTHpe HAa Kawpol apene, aaMuoit no 200 M, a B KoJaxose
JKommyuuam® —narb, gaunoil kax sl 250 4. Hymepauus yuacTkoB BejleTcH
CBEpPXY BHH3, 110 TEUEHHIO BOJLL

Pacuernasd BeJHUYHHA pacxoja B Ja000M ceuyeHHW HPHHHMAanack Npo-
NOPUHOHAABHON PACCTOANNIO OT navana apeHsl A0 BLOpPaHHOTO CEUCHHS,

eCcaH CYWTaTh, uTO Ha 1 moz2. M JUIHHBEL JPEeHB NIPHTEKAET pacxojl !?='=-?—

rie (Q — pacxoj, 3aMepeHHBH B yCTbhe JAPEeHbl; £ — [AJAHHA JPEHBl, HA KO-
Topulilt sTOT pacxol cobupaetci,
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[Tpn HAAHYHH B CMEMHBIX KOJOANAN [OANOPA MOMHO CUHTATB, UTO

ApenaxHas TPyGa HA pPACULTHOM YuacTke pa0oOTdeT NOJAHHIM CEHEHHEM.
Toraa nhEEI}METpII‘IECKHH VEJAOH MCAHILY KOJAOAUAMH HMCCT BH/L

_ Vax. — T |

flll:ri":]- e I 1

3fech y,, M V,. — OTMETKH YPOBHSI BOJN B BEPXHEM W HHKHEM KOHT-
POALHBIX KOJOIAX;
[ — paccrosinne MeX/1Y KOJAOAUAMH.

[MpuanMan ABHXKEHHE BOJAH HA Ka)»A10M PACYETHOM Y4AacCTKe yCTaHo-
BHUBLIMMCH, W3 YypaBHeHus paBHoMmeproro asmkennst [1| nogcuureiBaem
koshpunuent Ilesn €, a no smavenmo C— kosdduunentst mepoxosa-
roctn B (popmyaax (2—6). Tak kaxk npu stom Beaununna C, a caejosa-
TeAbH0 W KOo3PdHUHeNT WepoXoBaTOCTH, HIMEHAIOTCH NPONOPUHOHAILHO

BEAHYHHE pacxoad, HOACHHTAAH KO3(Q(UIIHEHTH MEepOoX0oBATOCTH B JIBYX
BApHAHTAX!

Anst QF=Q¢:1'_"E:{:£‘ 1 Q,=Q,

rne {Jﬂ— pacueTHuil pacxon;

Q,— pacxoja B NEepBOM (BEPXHEM) CeueHHH;
(Q,— pacxof BO BTOPOM (HHMKHEM) CEqMEeHHH. '

PesyAsTaTel NOJACYETOB npHBeaeHw B tadGa. 2. YrodOul onpeaeanTb,

KAKOH M3 ABYX BAPHAHTOBR CAEAYeT (IPHHHMATH 32 PACHETHLI, NOACUUTAEM
noTepH, CO3JaBACMLIC TPEHHEM MO

AAHHE JAPeHb NPH H3MEeHeHHH pac- - [
xora ot Q, no Q. wna aaune [ | B
(pue. 1): |
PR, A S 4 aﬂf’
tnor = G ' Bg = dgat’ . i E_{ - ,
OGoaunauas 4 W : 2
A: " ; 3 Q
d2ged A, (7) m np
.HHEEH Puc. I..
hnm:AIQ=-

PaccmaTpiBas notepu B pafione CceueHus M —m Ha YyuacTke dx,
noayuaeM

Q
_=.qu dx=A-Qndx, rre Q,=Q, + —*

Hurerpupys sro BupameHie, HaxoauM

{ { i
e :E:'.Qid.a:- S(Q, + 9—- -x)ba'x = A EQde +
0

0 0

420 e O agem A|QH + QuQu - Qhel | =

= AE(Q?—I— S e v

Dd
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Takum o6pasom, &, = ﬂf(Qf + Q Q"p—l-% Qip), OTKY/1a BWBOJIMM, HTO

I I 2
=7 a ot 3 Q- ®)
[ToactaBass B ypaBHeHHe (8) Haumu AGHHBIC N0 KAXKAOMY PACHETHOMY
YYacTKy, TnoJayuaeM 3HaueHud A, satem u3 ypaBHesus (7) onpeaeaneM

e
KO3(h(hHIMEHT COTPOTHBACHHA X, W jajce 10, 3aBHCHMOCTH Cz].ff-i:{

naxoanuM C. Peay.bTaThl MOACHETOR npeicrasietsl B Tal., 3,4, Kyia u3
ta6a. 2 mnucanwl 3nauenus C nan Q, = Q{F n C, ann Q,=Q,.

Conocraeass mexay cotoii xospduunents €, C; u Gy, uaum, uTo
spauenua C u C, coBpanalor, cJAejopaTeanno, 3a pPacHCTHHRIE 3HAYMEHHH
cAeiyeT NpHHHMATL 3uavenue C, H COOTBETCTBYIOILHE eMY KO3(DQHUHEHTHI
mepoxopatoct (taba. 5).

Huxe mst npusoanM jaaunisie M. C. Buaro [2] o daktnueckny 3ua-
YeHHAX  KOSP@HUHENTOB 1IEPOXOBATOCTIL TOHYAPHBIX JAPCHaKHWX TPYD,
yA0KEHHLIX Ha ONETHOM yuactke B 3oaotoit Opie:

Kosdduument

Popuyaa MepoXoBaTocTH
Manunura ny = 00175
Cokpamennan ['anrnave — Kyrrepa g = 0,0148
KvrTepa K = 0,390
Gaaena v =0,287.

[lpenctapiacHiule 3HAMEHHT ABAAIOTCA  CPEAHHMH  JUIH  HANOJAHCHUH
h _ -
% —0,28—0,78 npu d =151 M, runpasanueckonm paanyce K =0,024—0,046
H

yraone apenst { = 0,001 u aaust T0abKO Jas oanoi Apenut (cobnpa-
reas 6), npuuem no dopuyae H. H. llasaosckoro xospduunedT mepo-
XOBATOCTH HE NOJCHITHBAJICH.

B paGore |2] npeiactaBaenu TakKe AaHine 0 kos(duumentax miepo-
XOBATOCTH €me no oaxHofi Apexe (coOHpaTtesb /) TeX ke paaMepos, 4TO
n cobupareasr 6. Cpeaune anauenus 3T0ro Koauitherra no gopMyae
Fauruase — Ky1repa cocrasnan n,=0,0196.

| Ips cpaBHeHHH pacyeTHBIX W (PAKTHYECKHX CKOpOCTCH, aBTOp HAXO-
AWT, uTO cobupateab 7 3amaed. llo Hamemy Muenno, Gojee BHCOKHE
KO3 (HIMenTH MWEPOXOBATOCTH coGHpaTeas 7 NO CpaBheHnio ¢ codupa-
Teqem 6 Moryt OOBACHATLCT KAYECTBOM YKAQAKM TpyOd, Tem Ooaee uwro
cofupaTeas 6 NPoXoAuT B GOJ€e IVIOTHOM TPYHTE K €10 TPYObl yAOXKEHB
Goaee TmlateabHo, ueM coGupatean 7. Caeayer HMETh B BHAY, 4YTO NpH-
peieHHbe KOsQ@UUHEHTH WEPOXOBATOCTH NOACUKTaNL M8 Q, = Q,, T.e.
HECKOJLKO 38HHIKEHE, H CONOCTABAATL C HAlLUHMH JAHHBEIMHE HX CAeAYeT
Takxke aaa Q= Q..

Cpapnenye cpeauux suavucHHfl kosduumentos € # Kos(PnUHEHTOB
NIepPOXOBATOCTH AaA 8cGOLEMEHTHHX TPYO €O 3HAueHNAMU KO3(D(HILHEHTOB
UIePOXOBATOCTH VISl APEHAXHBIX TOHYADHHIX TPYO nokasuiBaer, 4TO Aaf
KODOTKHX 3BeHbLeB acOOLeMEeHTHHX TPYO HaWM 3HaAuYeHuA KOS(POPUIUHEHTOB
NepoXoOBaTOCTH BuIE, & AAs TPYO AJunHBIX (d = 14] M) k03hPUIHEHTHE
ILEePOXOBATOCTH NO BCeM (OpMyJaaM TNOYTH COBNAJLAI0T, XOTA JdHHBIC
M. C. Busro npusefienn s KOPOTKHX FOHYAPHLHIX TPYO AAHHOH 3REHLEB
30—33 em n d = 151 MM,

Pacematpnpast Ko3(hQHUIHEHTH WEPOXOBATOCTH 110 PACHETHRIM YUACTKAM
no Kaxiao# apene (tada, 3), MOKHO OTMETHTH CACAYIOUIEE:
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NoACHHTAHHLIE 3Hauenus Ko3PUUHENTOBR WEepPoXOBATOCTH NPEBLIIAIOT
O0OBIYHO DEKOMEHAYEMDLIE;

BeARYHHA KOPOHUHENTOB WEPOXOBATOCTH NOYUTH N0 BCEM JpeHam
(kpome -3 B koaxose KOMMYHH3M®) H3IMEHACTCH N0 JAauHe JPeHH,
YMEHBLIAACH K YCThIO]

gHauenus Kosp@uuHeHToR MEpPOXOBaTOCTH A1 acOGOUEMEHTHBIX TPYO
aaunoit 3—4 m w d pasmom 141 mm Meubule, HCM JI18 KOPOTKHX 3BEHLEB
TpyD TEX Ke PA3ZMEpOB;

apauenus  KosPHHIHEHTOB  IMEPOXOBATOCTH A MAHUHLIX  TPYO
(d = 189 mar) okasaauch Buiue, veM s Tpy6 rakoil we aaunu (d= 141).

Tabaunuad
Cpasuenne Kosphuunentos Wean €, €, n €, NOACYNTAHHBLIX pasHBIMH cnocobamu
& | Homep
NBETHRC " acHer- ] .
Aamlins penss Rgive A A C of Ca
YHACTKOB |
| | 002 0, 6030 11,4 10,2 20,4
| I 155 0, 1040 27 4 26,7 35,9
Conxos | -3 i 18 0, 0322 49,2 48,7 58,6
L Papxaa® | : v 182 0,1222 25,4 25.2 28,7
| | 1225 0,8220 9,8 8,2 | 16,4
| | 309 0,2070 19.5 19,1 | 26,0
A8 | I 124 0.0832 | 30,7 30,6 36,7
| IV (5 0,0437 42,4 44,2 50,0
| I | R0 0, 45710 13,1 12.7 18,3
I 149 0, 1000 28,0 28,6 340
| J1-1 11 103 0, 0692 33,7 34,0 39,7
v o o4 0,0632 35,3 35,0 39,3
" 78 0),0523 38,7 38,9 42,3
| 147 0,0920 29,1 30,7 42,5
Koaxos ' It | 145 0,0975 | 28,4 29,0 35,3
JKommy- J1-3 11 126 0,0846 | 30,4 31,0 35.7
HH3M* . v | 137 0,0020 | 29,1 30,3 33,7
Vv | I8 0, 0860 30,2 30,6 33,2
l 636 1,8400 5,5 6,3 9,0
I 409 1,1820 8,1 3,0 10,0
-5 1l 111 0,3220 15.7 15,8 18,6
| IV 62 0,1760 21,1 21,4 244
v 51 0,1480 23.0 23.3 25,4

[ IpuunHaMy NOBHUICHHLIX 3naueHuit kosdupunmenTtor wepoxosatocTH
ApeHamHEX TpvO B ofwesm cayuae MOryT ObiTb!

MECTHBIE CONPOTHBRJIEHNH, BRI3BAHHNE pPA3PLHIBAMH ﬂpEHﬂ}HHGﬂ JAHHHH,
cyemennem Tpy6 Ha CTBIKAX, HAAMUYHEM TPABHA HAH KAKHX-AHOO npei-
MeTOB B TpyGaX, NONABUINX YEPE3 P=3PLIBE JAPEHAKHON JHHHH H KOJOMILK,
Pa3AuuHOil KOHCTPYKIHE CTHIKOB H KAa4eCcTBOM HX YCTPOiiCTBa, 3aHACHHEM
TPYG nO BCE AaHHEe APEeHH HAH HA OTACALHBIX Y4aCTKaX;

HH3KOE KAMeCTBO CTPOMTEALNBIX padOoT, 3HAYHTEAbHBIE OTKJAOHEHHUS OT
NPOEKTHOMN AHNHH KaK 10 BEPTHKAAM, TAK N ropusoHraan (BoanoobpasHas
JAHHUA JIPEHBI) NPH CTPOHTE.ALCTBE!

NPOCaAKH OTAEIbHLIX YYACTKOB APEHAXKHON ANHHH, NPOHCXOAALIHE BO
BpeMsl 3IKCIAYATAIHH MO AEHCTBHEM OPOCHTEALION BOAL H BECA TAMCAKX

57



MAIIHH BCJAEACTBHE NJ0XO0i NOArOTOBKH OCHOBAHHS 1MOJl APEHON B YCAOBHSAX
CHALHOMOPHCTHIX H NPOCAAOYHBIX T'PYHTOB;

CONPOTHRAEHHA, CO3NaBaeMble CTPYHRKAMM BOMAB, NOCTymawoume#d B
JPEHY 110 €e RJAMHe uepe3 CTHIKH, OTBepPCTHs, LIeAH HJAH nopsl Tpyo.

OTHOCHTENBHO PaBHOMEPHOE H3MeHeHHe Ko3(hdHIHenTa e pPoXoBaATOCTH
Mo AJAUHE MOMKET OOBACHATLCH CAeNyIOUIHM:

HECOOTBETCTBHEM (DAKTHYECKOro pacxo/a BOALI HA PACYETHHIX YUYACTKaX
PACHETHOMY, KOTOPHIH NMPHHEMAJICA H3 VCJAOBHS PABHOMEPHOTO NPHTOKA 110
AAuHe ApeHH, B Halmem cayuae npHTOK BOAB MOT ObiTh MAKCHMAJbHbLIM
Ha BepPXHEM YHacTKe, [OCTENeHHO YMEeHBLINAACh K yCThio. TIpH Takom
nonynreHHd Ko3(pQuinenTsl 1epoX0BaTOCTH N0 JLTHHE MOIH BRPOBHATHCS

HEePABHOMEPHBIM, YMEHBIIAIOMMMCA K YCTBIO C YBEJAHYEHHEM CKOPOCTH
H pacxojla BOJhl, 3alJeHHeM JApPeHamHuLlX TPyoO;

CONPOTHBACHNAMH, CO31ABAEMLIMH MOCTYIVIEHHEM BOIALI B JAPEHY, MpH-

qeM Mo AJIHHE JPEHLI 3TH COMpo-

/ fi THBJCHHA JOJKHE YMEHbIIATHCA.

| Tak KaxK 04YeHb COMHHTEAbHBIM
T\ — npeacrapaserca (axkT OMHHAKOBO-
‘I’pj ; Ib ro 3aWJAEHHS NPH PasHbIX PacXo-
qQ, | L1 1t L —"#Q  nax u ykaouax ApeH pPasAHYHOI
= KOHCTPYKIIHH, padoTaloiHx B He-

| 4 4 1 1 OJAHHAKOBLIX YCAOBHAX, BTOpAad

‘ Q“F —_I NPHYMHA HAM KAMKETCH MajoBepn-

| R ATHOIL.
| ' Jlis  onpenescHHN NOTEPS,
! I CO3TABAEMBIX 34 CUET MNpUTDKA
BOAL B LApPEeHY, pPacCMOTpPHM [ABH-
Puc. 2. AHEHHE JKHAKOCTH B TPYOE HA yYacT-
k¢ Memay ceueHuAMH 1—1 wu
IH—1  (puc. 2). [IlpuHuman norTepH Ha TPEHHE HEIHAUHTEABHLIMH
Mo CpPaBHEHHIO C MOTEPAMH, CO31aBaeMeIMH  Q,, Hanuuwem ypasHe-
HUS DPUPalleHHA KOAHYECTBA JBHIKCHMA Ha yuvacTke ot ceuenusa | —I1 1o
ceuenua 11 — II:

: s O
KD, = myv, = 0Quvy = -
’ v Q3
RDy = myv, = pQuvy = 5'{ o
Orciofa HMEeM YpPaBHEHHE NPHPAUIEHHA KOJAHUYECTBa JBHKEHHS
1Q3 19}
ﬁKDZ gw '—'"g—u'

IpoexkTipyst JEHCTBYIOIUHE CHJALI HA OCb JABHMCHHA B CEYEHHAX
l—1 n Il —1l, MOMeM HANHCATL

2 Y
192 191 =
Fuw B gu Tﬁﬂt A ﬁF: T
OTKY. 14
2 2
| - W
guw? 4, gl F By,
H/AH 4 n
U'.I Qj
i —h =—— : (%)
M Lk Hw* gll.lsl
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H3 3TOT0 BBIPDAXKEHHA T10JYYAEM

2 ¢
J‘:al'.l'i'l o ‘;‘F: = ?g:r" = .;"g::! _1_ HIWTL-E' (lﬂ}

[lpupasunpan npaswle yacTH ypasHeuui (9) u (10), 3anucwuiBaewm

@ @ o

gh.lﬂ gu}‘l o Eg{“: i ggmﬁ _l|_ nﬂ":

NpH 3TOM ONpeje/asem

1 2 2
IIIH'.I-I!’ o 2grin? (Q:.‘ Ll Q? ] !
HAH
@ Q |
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lMopcuerw no dopmyae (11) mokasaau, uTO HOTEPH HATIOPA AOCTHUIAIOT
MakcuMyMm 8 cm na paune 200—250 . Takum oGpasom, 1048 NOTephL 3a
CYET NPHTOKA BOAW B JAPEHY HE3HAUMTE/bHA.

Tark Kak npHUHHY H3MeHeHHA Kos(pdHIIHENTa N0 AJHHEe APeHbl VCTAND-
BHTH [10KA HE YJAaJ0Ch, 3@ PACUETHLIE NPHHHMAIOTCH cpeaHHe KoaphrunenTh
WCPOXOBATOCTH MO JIPEHAM B PAasAHUHLIX BApHAHTAX (KOHCTPYKILHAX).

YUUTHBAA AaHHLIE N0 PA3AHYHLIM ApeHaM, a Takke aauusie M., C. Buaro,
CPaBHHTEALHO DOABINYIO BEJAHYHNY KO3(DPUIHEHTOR EPOXOBATOCTH BPsL AH
MOMHO OOBACHHTH KAKHMH-AHOO MeCTHBIMH conpoTHsaeHuaMH. [lo nawemy
MHEHHIO, 3TO CBA3AHO TJAABHHIM 06PA30M C KaMeCcTBOM CTPOHTEALHLIX paboT.

Pesavantathl pacueroB CBHAETEALCTBYIOT O 004bUIOH TOUYHOCTH (op-
myas H. H. [Masrosckoro aas onpepenenna xoaddunmenra mepoxona-
TocTH, [loacuers no opmyae Mandunra nNokasaad cOBNaJIeHHE PE3YVILTATOR
NpH 3HAYEHHH f, =1, = 0,0144 (00e kpuswe C=f (n) nepecexancs),
[lpy uameHneHnn B GOJLIMYIO WAH MEHBINYIO CTOPOHY 3Hauenus € MeHAoTCH
Oonee AHHAMHYHO, yem mo (opmyae [1aBaOBCKOTO,

BbIBO/1bI

1. Paxruueckne suayenusa koapduunentos llesu C u kosdhduuienton
HICPOXOBATOCTH L 147 HCCABJIOBAHHBIX JPEHAMHBIX T'Fl}"fl SHAYHTE. TRHO OTAH=-
YaloTC OT PEKOMEHJIYeMbIX B CHPABOYHBIX PYKOBOACTBAX H , T€XHHUECKHX
YKasaHUAX Mo TNPOeKTHPOBAHMIO TOPH3OHTAABLHOrO [APEHAKA 3aCONEHHBIX
3eMeqn”.

2. Han npenamubix TPyO KO3(pHUHEHT WEPOXOBATOCTH 3aABUCHT B
OCHOBHOM HE OT TEOMETPHYECKOI IepoXoBaTOCTH MATCPHANA CTEHOK TPYOL'
iﬁaﬁ AJf BOJLONPOBOAHLIX TPYOG), @ OT KAYECTBA CTPOMTEABHLIX padoT
OTKJAOHEHHA (PAKTHYECKOH OCH JAPEHLl OT MPOEKTHOH M CMEILeHHA OTILeb-
HBIX 3BEHLEB TPYO) H KOHCTPYKIHH ADPEHH (KOJHYECTBO H KAYECTBO CTHIKOB
W BOJAONPHEMHBIX OTBepcTHi). IJTO NOATBEpKAAeTCs OLHHAKOBHIMH 3HA-

——m

! Mmeet 3HaueHHe HE TOABKO KaWeCTBO CTHLIKOB, HO H CTenmeHb OTAOWE!HA TeX MM
HHBIX MATEpHANOB, HANPHMEp, HAHOCOB WA NOBEPXHOCTH TPYH, XApakTepHHX ¥ 144
ofnuuoBaHnLx Kananos 0 Tpy6 [10,11],
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YEeHHAMH KO3((PHUUEHTOB IUIEPOXOBATOCTH 1O 30J0TOOPAHHCKHM JipeHaM H3
KOPOTKHX roH4dapHuelx TPyG H 1o (QepraHckHM JpeHam H3 LJIHHHBIX acho-
HEeMEHTHHIX TPYO.

Oaa npenamnpix Tpy6 kospdumuent llesu C caeayer onpenendarhb
no ¢gopmyae . H. [lasrosckoro, npunnmas sHadgeHns kKosduuuenrta
mepoxoBatoctn n pasuumu 0,0215 — gaa apen w3 xoporkux (30—50 cu)
apeHbeB TpyOo auamerpom 141 ma; n=0,0180 — paa aped U3 JJHHHEIX
(3—4 M) 3Benwes TpyO auamerpom 141 ma.

4. Pexomenayemule snavenus Ko3p@UUHEHTOB 1WEPOX0OBATOCTH ADEHA K-
HBIX TpYyO MOMKHO paccMaTpuBaTh KaK NPHOJIHIKEHHLIE,

s YTOUHEHHA NOAYUYEHHEIX AaHHLIX H BHEAPEHHA HX B IIPOEKTHYIO
[IPaKTHKY HeoGXOJAHMMO OpraHu3oBaThL LINMPOKOE H3YYEHHEe CHADPABAHYECKHX

/EMEHTOB 3aKPLITBIX APEH B NoJeBbX W JAa00paToOpPHEIX YCJAOBHAX M9
ApeHamHbX TPyO W3 pasHoro Marepuana, AMameTpa M KOHCTPYKLMH,
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E. 5. PPOJIHKOBA

MCCJEJOBAHUE U PACYET BETPOBBIX BOJIH
B MEJIKOBOJAHOH MPUBPEXHCH 30HE

BopoxpanuaniiHsie NJAOTHHE M AaMOW, 4YacTo HMEmue 00JbLIYIO
NPOTSAKEHHOCTh, MOABEPKEHE pa3pYIAaoeMy BO3AEHCTBHIO BETPOBHIX
BoaH, B GoJablHHCTBE cayyaeB aaMbHl pacnofaraiwrcs B GeperoBoil sone.

Berposas Boauna, ciopmuposaBumafgica B rayGoKoBOAHON 4aCTH BOXO-
Xpanuauma, npubanKancey K GeperoBoft MeAKOBOAHOA 30HEe, npeTepneBaeT
3HAYNTENLHYIO TPaHCHOPMALKIO M MOAXOMAHT K HATIOPHOMY OTKOCY MJIOTHHH,
JaMOul ochabAeHHOM.

[avGokoBoanaa BOJAHA B npubGpe:kHofl 30HE N3MEHSET CBOIO BHENUIon
H BHYTPEHHIOIO CTPYKTYPY. TpexmepHbie ray6oKoBOAHEIE BOAHL ¥ Gepera
MpeBpalialoTea B JABYXMEpHLIe, KOTOPLIE, HE3aBHCHUMO OT Hanpaeaenus
06LIero BOJHEHHA, NOAXOAAT K Oepery B HanpapaeHuu, GAH3KOM K HOP-
MaJAbHOMY; uameustorcss GopMa H pasMepul BOJSINLI YMCHLUIAETCA BHCOTA
BOJHL # €@ JAJHHA; Pe3KO YBEJAHYNUBACTCA KPYTH3HA NepelHero CKJAoHa,
KOTODHIl K MOMEHTY paspyllIeHHs BOJHE NPHHUMACT NoA0xeHue, 6GaH3Koe
K BeprHkaasHoMy (puc. 1). Hapaay ¢ xoaedareawubiMH  JABHIKEHHAMH
YACTHIL BOAL ([0 PASOMKHYTHIM 3JJAHNOCAM) OTMEMAETCA MOCTYNATeALHOEe
ABuxeHHe ee k Oepery. HauGosee cymectBenna npu TpancpopMalHl BOJH
HEPreTHUecKan nepecTpoifika Boanel. C yMenbmenueM rjiy0oHH BOABI NMAOT-
HOCTL 3HEPTrHH IOTOKA BOJANLI BO3PAcTaeT H NMPH KAKOM-TO €€ 3HAYEeHHH,
npH TaK Ha3LBaeMOll KPHTHYCCKOH rayOune, BoaHa paspymaercs, [lpouece
oGpyleHHs BOJHLEL CONpPOBOMAaeTcH OOALUION noTepell 3HEPrHH BOJHH.
Hem kpyue ykaon aua (noBepXHOCTb OTKOCA MNPHOPEXRHOH 30HH), TEM
OwICTpEE BOJIHA Pa3pylaeTrca ¥ TEM CHALHEe ee BO3LeiiCTBHE HA 3eMJadHOe
AHo, teM Ooablie jedopMmanus 3Toro jHa,

Ecau ana ycJOBHE Pa3BHTHS BOJHEHHS B ray0OKOBOAHONM 4aCTH BOJO-
XPaHHJIHIIA MMEIOTCH TEOPETHUYECKHE H 3KCIePHMEHTAJALHHE pelIeHus,
MO3BOAAIONIME € AOCTATOMHOH TOYHOCTBIO ONPEAENATH 3JEMEeHTH BeTPORBIX
BOJH raybokofi BOAB, Koraa rayouna ee ff = 0,6L (L — pauna rayGoko-
BOAHOH BOJHEL), TO AJst MEJAKOBOAHOH OEperoBoH 30HB TAKHX PElIEHHI
noxa ner. HecmoTpa Ha OTCyTCTBHE TEOPHH, KOTOPaf JOCTOBEDHO H IOJHO
packpuiBasa Obl (H3HYECKYI0 CYIIHOCTL MABHMKEHHS BOAH B npubGpe:kHoh
30lie H 3aKOHBl €ro H3MEeHeHHs, OTMeyaeTcd MHOTO pexkoMenfanuii no
pacueTty s/1eMEHTOB BETPOBOH BOJIHLI B 3TOH 30HE.

M3 puc. 2 BHAHO, 4YTO CYHIECTBYIOLHE PEKOMEHRAUHH MO pacyeTy
BETPOBLIX BOJAH HA rayb6unax M < 0,5L ue ToAbKO pasiHuHel B KOHCYHHX
pe3yJbTaTax, HO H MPOTHBOPEUYHBHI.

Muoroo6pasue pexomengauuit u dopmysa no Ttpanchopmanuu BOJAH
OOBACHAETCA HE TOJbKO CJA0MKHOCTHIO CAMOT0 NMpOLeccd, BAHSHHEM Ha Hero
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PasaAHuHbLIX (PakTopoB (raaBHbBIM 00PA30M — TOPMO3ANIETO BJAHAHHA [AHA),
HO H OTCYTCTBHEM eJIHHOH METONHKH NPOBEAEHHN HCCAeNOBAHHN JaHHOTO
npoueccd, OCAOAKHEHHHX CHALHON BaPHalHEH HCXOAHLIX NaPAMETPOB BOJHb
B HATYPHBIX YCJAOBHHX,

ITpa cocraBaeHdH TexHHueckux ycaosufi CH 92—60 [1] u B paGore
I. @. Kpachoxon u A. ', Cupoposoit |2| caeaansl NONBITKH 0600LIeHHS
ITHX PEROMENZALHA.
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Puc. 1.

B neasx jaapHeftivero yTouseHus pacyera tpaHcopmaluu BOJH H
L5 BRISICHEHHHE CYWHOCTH caMmMoro npouecca 004buIoe 3HAYEHHE HMeeT
HAKOIVIEHHE JIAHHBIX 1O HCCAEAOBAHMIO 3TOTO ARJIEHHA B HATYPHBIX YCJIO-
pusix Cpejneil Asnn.

B Hucturyre soaunix npobaem u rugporexuuxkds AH ¥3CCP s 1959 r.
HAYATO H3y4eHHe TpaHchopmauun BoaH. PeayawtaThl HecAeL0BaHHIT Ha
[{afipakKyMCKOM BOJOXPAHH/HILE YACTHUHO OTPAXKEHH HA pHC. 2 (HaTYpHHE
AdHHBIC): kpubei /2 cooTeercTByer BoicoTa BOAHM 2 m, [3—1,7; I14—1.4;
/15—1,25 n xpusoit 16—1,05 M.

Ilag uaywennsi npoiecca TpaHchoOpManud BOAH NPH HX ABHIKEHHH 110
GeperoBoil  MeakoBOAHOH 30HE, NpPHKPHBAOMEH NOACTYNH K AaMGam
o0BanoBannda, na KallpakkyMCKOM BOJOXPAHHJANINE YCTAHOBACH BOJHOMEp-
HEIH CTROD, COCTOALMA M3 MAKCHMAJALHO-MHHUMAJLHBIX BOJHOMEDHBIX
Bex |3|. Bexu paccraBiensl HepaBHOMEPHO: uYem OGamxe K Oepery, Tem
qame, vepes 80 120 4, 8 rayOes Bosoxpanuanua 4vepes 200—400 u.
Koauuecrso yeranosaeHnux Bex xoJgebatock ot 12 (1959 r.) ao 17 mm.
(1961 r.). Bexu craswan tak, uroOB OXBATHTL BeCh AuanasoH rayGuH
(o7 1 no 16 &), 7. e. uMerT, Ha caMuX kpalfuMX Bexax BHCOTH BOJN,
chopmuposasiunecs B ycaoBuax rayGokod soasl, Jlanna crsopa B 1eaoM
cocrasnaa 2500—2800 .

Ha puc. 3 cxemaruyecki NMoKasaHsl XapaKTepPHCTHKA H 000PYyL0BAHHE
BOJHOMEDHOTO CTBOP:a: oyepraHic JaHd, PaciojJOoXCHHE BeX, CTATHUYCCKHC
FOPH3OHTHEl BOAK B yaie BOJOXPaHHjiHINA, BCe M3MEDPEeHHBIE BHICOTH BOJIH
NPHBEAEHB! K BHICOTAM BOJH OAHONPOUEHTHONH ODECNEUSHHOCTH; PACUETHHIE
JaHHBIE — K TOIl e o0ecneueHHOCTH,



Puc. 4 nasiocTpupyer H3MeHeHHe BHICOTH yGOKOBOAHOMH BOJHL TPH
€e JIBHXEHHH BJ0Jb BOJHOMEPHOrO CTBOPA N0 MaTepHasaMm HabJwoleHHHA
13 wions 1961 r. npuBeAeHH KpuBble TpaHcOpPMANHH BOJAH, MOAYYEH-

HBIE pacyeToM no MertogaM bBpa-
caasckoro (6) u Jla6saosckoro (8).
3a HCXOAHYIO BLICOTY BOJIHLI B3fTa
BHICOTA TIJAYyOOKOBOJAHOH  BOJIHHI,
H3MepenHads mno KpaitHeli Bexe.
[lpu noctpoennn kpueoil Bpa-
CJI@BCKOT0 BHICOTA BOJIHB nocJae ob-
pywenns npubaTa Ay, = 0,77H=
=0,77-1,63 = 1,256 .

Kpusbie puc. 4 u apyrue (He
OTPAMEHHBIE 37€ech) NOKA3LIBAKOT,
yTo 00a METOj[a pacyeTa He OTBe-
HAl0T HCTHHHOW KapTHHe Tpancdop-
Matiiy  BOJHLL (ocoBeHHo MeTon
Bpacnasckoro).

[lo marepuanam wuaGaoaeHuf
1961 r. wamMu cocraBaeHsl rpa-
(hHKH,  OTPAKAIOWIHE HIMEHEHHE

BE/HYHHE -j:,* H i- no  JHHHH
BOJHOMEPHOTO CTBOPA. 3aMepHl BhI-
COT BOJIH CrPYyNMHPOBAaHLI MO GAH3-
KHM 3HAYeHHAM aGCONITHBIX OT-
METOK [OJIOPHOTO TFOPH3OHTA BO-

Al B BOAOXpaHuaume (pHc. 5).
h
B BhipameHnH# —z f — BhicoTa

BOJIHBL 10 Kamjao#t Bexe, a fH —
raybuHa BOAW Y BeXH, fi; — Bu-
cota rayGOKOBOAHOH BOJAHBI Ha
KpaitHeii pexe Ne 15.

M3 anaausa nocTpoeHHsIX Kpu-
BRIX BHIHO, YTO r1yGOKOBO,/IHAN BOJ -
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Puc. 2. HamenenHe BeAWUHHB —— NpH
L

rpanchopmauny (CONOCTABASHHE METO10B)

I—-3pu, Kpuwaosa (ctapan veapus), Mwwa, Jors-
wona, Kouwapateesa, Cunpaons, [=0,2; 2 Kpuiona
(nonan Teopus), fpmeys J—Hbpanosa, < 0,01; §—

UInmona; §—Jlabaosckoro; f—Angpeanosa, (=0,01;
7—JTorueoes—Mynka, %]ﬂ = [,05; #—=Epacaan-

ckoro, i=001, h,=3 x, W=20 xjcex; 9—Taapa,

(%)nn !—'; [0—Cumupnopa, 1<0,2; J1—TY CH

WI—60; J2—]6—natypHue RIHHWE.

Ha, BHICOTON M1y, BCTYNAA B 30HY BOJHOMEPHOIO CTBOPA (HAYAALHBIA yyacToOK
C YKAOHOM moeepxHocTH aAHa {==0,001) 10 Bexu Ne 12 (TOuka peskoro

Aot
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q33§_|§ . | e cadbe:
06 9585142 165 120 205 | 177 90140143 263 | 243 1203 195" 273." 186

Pocemoanus mexdy bexamu, m

Pic, 3. KaiipakKyMCcKOe BOJOXpPaHHAHINE; NPOACABLHLIE NPOdHAL MO BOAHOME[-
HOMY CTRODY.

nepeioma ykaoua aua or i = 0,001 go i=0,012), npakTHICCKH NPOXOAHT
Ge3 waMmenenus cBoefl BecoTel, Todbxo nocie sexd Ne 12 nposasasercs
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TpanchOpManMA BHCOTH BOJAHL. Koria rayOnua BOJAL CTAHOBHTCS NPH-
MEPHO paBHoll Tpem Buicotam poan (ff = 3h), crenewn Tpanchopmany
SHAUYHTE.ILHO yBeauuupaercst (Bexa Ne 10), npoucxoaut obpyuieHHe BOJH,
BHICOTA HX 3AMETHO CHHIKAaeTcsl H K Gepery OHH NOAXONNT B BHAE OTAC/Ab-
NEIX HEDOJALUINX BaJOB C OYPYyHoM Ha rpedue (cm. puc. 1). Taxum obpasom,
OCHOBHAsl MAacca 3HepPrHd BOJH TEPRETCS Ha 3ITOM YUACTKE.
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Homep fex
{ 20 225 355 560 237 g1 1257 #8517 1R¢7 .'ﬁ.;'*y_]

Poeemosnue om yoeaw Soder, »

Pue. 4. Kaitpakkymekoe soaoxpasuauue; tpanchopma-
IUHA BOAHBI NPH €2 ABHACHHH N0 MEJKOBOIHOMY y4acT-
KY K Oepery:

A—HATYPHME Jamiue; 6—pacseT no Bpacaasckomy; a—pacuer
no <lafaoncKomMy.

Bmecre ¢ TeM MaJdble BOJAHBL C BRICOTOR fg == 3070 ca, netynus B
30HY BOJIHOMEPHOTO CTBOPa, NPOAOAKAIOT NAPAMIHBATL CBOW BHICOTY, H

ft F -
TOJALKO TOr/la, KOrja OTHOMIEHHE - NOCTHraer apauenuil oOoawpwme 0,10,

NPOABASETCH TpPanchoOpMalldsa HX BLICOTHL

Ecan npH ABHKEHHH BOJHE MO FOPU3OHTAJLIOMY YUACTKY JH4, AAHHOM
= (3-+4) Ly (L, — anuna ray0oKoBOAHOI BOAHBL), BHCOTA TpatchopMHpO-
BAHHOH BOJHB HE S3daBHCHT OT BCJAHYHHLEL M, & ONpEAEAAETCHs TAABHBIM
o6pazom raybunoii Boau fI wHa stom yuwacrtke |4, TO 3mech npy ABHMKEHHH
BOJAHLI MO HAKJAOHHOMY JAHY Takoli MeTKOil HHBEJAHPOBKH BLICOT BOJH HE
npocaexHBaeTcs.

B stoM cayuae nanboJee CHALHOH TpaucQopMmaldu, Kak W [PH ABH-
JKEHHH BOJH 110 TOPH3OHTAJALHOMY JAHY, NOABEPraloTcs KPYNHBEC BOJHLI
OjlHaKo KOHEYHHE PpeayJbTaThl TPaHCHOPMAIHH BOJAH Pa3JHYHON BHCOTHI
LOBOJALHO OJH3KH APVE K JAPYry.

Jlns GOALINHHCTBA 3aMepeHHEIX cepHil Boan (¢ Beicotamu ot 1 a0 2 M)

h
OTHOMIEHHE —-— N0 Bexe, OAMKaHIMIEH K YPesy BOjH, COCTABAAET:
v IJ

h
T Yucno samepos, %
0,20—-0,30 36
0,32—0.,40 o0

0,4 —0,53 (maxc.) 14.

Takum o7 pasom, BuiCcOTa TPAHCPOPMHPOBAHHON BOAHLE B HAalUWX HCcae-
noBaHusax B 869% cayuaer paessaaacs ot 0,20 no 0,40 h,, rae /iy, — BLiCOTA
ray6oKkoBOAHON BOJHLL
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Ecan ke Bucory TpanchopMEPOBAHHON BOJIHL BHPA3HTh B JA0JAX OT
rayouHu Boant M, 1O ona (¢ vdyerom Oypyua Ha rpedue) B 70% cayuaes
coctasut ot 0,25 10 0,40 ff n Toawko B 30% cayuaer— 0,5 H (ue npe-
sumas 0,6 H).

BuicoTy BOAHLI HENOCPeACTBEHHO y Oepera, noAb3yfach MAKCHMAAbHO-
MHHHAMAALHEIMH BEXAMH, V-
TAHOBHUTH BECHMA TPYAHO, NO-
3TOMY JabopaTtopust BOJHO-
BLIX Npoueccos paazpaborana
HOBYIO METOAHKY H3aMEpeHuii.
Ocenbio 1962 r. naGaoneHH:A
8 npuGoilno#t 3sone Kaiipak-
KYMCKOrO  BOJOXpaHHAHINLA
MPOBOAMAN C NOMOIIBLIO CH-
creMbl BoaHorpacdos |5], pas-
paGoraHHblXx B TO{l we .aaGo-
paTopuH. ITH NPHOOPL MO~
FYT 3aNHCHIBATH 31EMEHTLI
BOJH BO BpeMd BOJHEHHA
cpa3y Mo BCeMY pHaRy Bex,
VCTAHOBJICHHBIX B npubofinoi
aone, B Toit xe pabore Aad
oDpasila npHBejeHa OaHA H3
OCHHAJOTPaAMM KoaedaHui
ROJAHOBEIX TOPH3OHTOB  TIPH
BOJIHEHHH HA KAl pakKyMCKOM
BOJAOXpaHuANILe,

O6pafoTKka MaTEpPHAIOB
TaxkiuX HAOMI0CHHIT NOMOKeT
foJgee  AeTadbHO  OCBCTHTD

BONPOC O BOJHEHHH HENOCPe- Y E A A
cTBEHNO V Oepera. Homeon Bex
B pesyasTtaTe H3YUCHHA = P e ——-
npouecca TPAHCPOPMALLHI :;""ﬂ[‘? e *ﬂ?{{L"—*‘f e !raﬂrjfﬁi&?| 1355’
BOJH MLl NPHIIJAH K BHIBOAY, Pgcemoswas om bepeca w :

4TO AJ7 NPaKTHYECKHX pacue-

TOB BLICOTY TDEHEQJDPEEHPU' Prec. 5. KafipakkyMCcKoe BOLOXDAHHAMILE, H3MeHe-
BAHHOM BOJHB BOANM3H Oepe- . . ..o oo Moeny X
ra (koraa H<3hni<0,010) Ty 4 )
MOJKHO ONpPENeasiTh, NOJAL3y- MEpPHOr0  CTBOPA (hy — BBICOTA  TAYGOKOBOHOI

ACb 3aBHCHMOCTBIO BOANB Mo Bexe Ne [D):
uamepenmme cepun  moamw: J—AIX 1561 r. (h -1:;:.92 )

{hTP}gp =(0,35--0,40) H, (1) 4 .u::.'rE' (om0 2" Ei:l?.l]ﬂx o =52 i_{n,'li,a&hln
{hfﬁ']m:ﬂ:' - 0,60 H, (2)

7=A, X (M,=0,50 a0,

rie H — rayOGuea BOAM B TOUKE OMPeleNeHHss BHICOTH BOJAHHL. Kpome
TOTO, 9TH HCCACAOBAHMA NOKA3aJH, UTO NMPAKTHKYEMBIH MCTOX MepeHoca
pemennii aas i=0 ua cayuau, xorma £ <0,10, ne nmecr ocnoBanui. Kak
CACAYET H3 OMHCAHHBIX HAMH Habaoaennii, ykaous &= 0,005 -+ 0,010 cyme-
CTBEHHO BAHAIOT HA BHICOTY BOJHBL M 3THM BAMAHUYEM npenebperarh He
cJaeayer.

Ha puc. 2 nadecenn JAf CONOCTABJACHHA KPHBHIC HATYPHLIX nab.aio-
AeHuil a4 pasHeIX cepuit Boan oT A=1 x 10 h =2 m, KOTOpLIE HATASAJHO
OKA3bLIBAIOT, YTO MPH YKA3aHHBIX YKJIOHAX JHA Npouecc TpaHcopmanHu

-(5) no AnnHe ROJHO-

5789 65



HAYMHACTCA HECKOAbLKO PaHbIIe W NPOXOAHT HE TaK, KAK 3TO npeavema-
TpHBaeTcd GOJALUIHHCTBOM H3BECTHBIX PEKOMEHJLaIHi.

M3 marepnanos HaOMoOAEHHE N0 BOJHOMEPHOMY CTBOPY BHJAHO, 4TO,
HeCMOTpA Ha MHorooOpasue BausiomHux (PakTopoB Ha npouecc tpaHchop-
MAaIMK BOJH, NOCAEAHHI IIPOMCXOAHT 110 ONPeAeJeHHOMY 3aKOHY,

Ecan ycaoBHO MNPHHATL, YTO BHICOTA BOJAHBI B TOYKE Yypesa BOAH
(y Oepera) pasua uyawo (B jaeillcTBHTEALHOCTH OHAa ue pasua 0), a cpea-
HASl BOJHOBAasd JHHHA COBNAA4eT C TOPH3OHTOM BOJAL B Halle BOAOXpaHH-
JHILA, TO MPOLUECC HIMEHEHHA BLICOTH BOJIHLL IPUMET ONpeleaeHHyo Gopmy.

Coemectum oct X co cpeauefi BOAHOBON aunuedl (KoopaunaTHasg OCh
B TOYKE ypeaa BO/Abl, T. €, B TOYKE [epPeceyeHHs JAHHHH Oepera ¢ ropu-
30HTOM BOJBI) H HANPaBHM ee B/10/1b BOJAHOMEPHOro CTBOpaA, a och Y —BBepx.
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Pre. 7. Tpaucopmauna rayGOKOBOAHLY BOAH HA HAKNOHHOM Y4acTKe aHa:
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Oanako Aas onpejeJeHHs 3JeMeHTOB NPHOORHOH BOJNHLI MOJYYEHHBIX
Harypuuix HaGuamojennii, OGeaycaosno, eme He jpocrarouno. HeoOxonumo
pacIMPHTh HCCJAE0BANHA HA YHACTKaX C Pa3sHBIMH YKJAOHAaMH JIHA,
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E. . ®PONMKOBA, M. C. KOXXEBHHKOBA

COCTOSIHUE KPEIJIEHMI HAMOPHLIX OTKOCOB
FEMJISIHBIX MJIOTHH BO/JOXPAHW/IMIL CPEJAHEH A3WM

B nacrosiuiee BpeMs B CBA3M C IIHPOKHM CTPOMTEABLCTBOM BOAONPE-
pianuy B Cpeaneit Asui G0JbIIOE BHHMAHHE YIAeadferca 3auliTe rHAPO-
TeXHHYECKHX COODPYMKEHII OT paspyllaonero IedcTBHA BETPOBRIX BOJH.

CTOUMOCTh KPEenjaeHuii, npejoxpansomnuy HAMOPHbIE OTKOCH 3€MI-
HEIX [LIOTHH OT BOJHOBOrO BO3ICHCTBHA, HEPEAKO COCTABAACT 3HAUHTEIb-
HYIO YACTh CTOUMOCTH CAMOTO 3E€MASHOTO COOPYIKEHHS (KAMEHHKIE, OEeTOH-
Hele, JKeaesoberonHbie), lHecmoTpa Ha BHICOKVIO CTOHMOCTL KpelJIeH i,
OHM YACTO HE BIOJHE NAJEXHbl, OLCTPO paspymatwrcd. Ha BOCCTAHOB.IE-
HHe X 3aTpaunBaioTcd 6oJLIIME CpeacTBA. KpenacHis, BHIOJIHEHHBIE 13
MeCTHHX MaTepuanaos (dawuy, kambiia, Xsopocrta), B OOJALIWIHHCTBE CJAY-
qaeB 3aTPYAHAIOT VCJAOBHS 3KCIMYaTaldi MIOTHH, Aam0, ne 00eCmeyHBaIoT
COXPAHHOCTH COOPYHKEeHNIl, TPedy 10T VCHAGHHOIN OXPpaHbl HX B NEPHOL Bhl-
COKNX TOPH3OHTOB BOJLL B BOJAOXPAHMAHNIAX H KPYUHLIX CHETOAHBIX 3a-
TPAT Hd PEMOHT.

Takoe nojsomenue ¢ KPenaeHHsMH HANOPHHIX OTKOCOB BOAOXPaHH-
JAMILHBIX LJAOTHH B OCHOBHOM OOBACHAETCS TEM, HTO CYUIECTBYIONHE ME-
TOAKl pacuera Kpemaenuit Ha 3ajannyio BOJHOBYIO HATPY3KY CUIE HE HMEIOT
O HOTO OBOCHOBAHHA, W OT/IC/bHLIE PEKOMEHJAIHH, KOTOPLIMM Celuac
BLIHYIKAEHE! 110J1L30BAThCA NMPOEKTHBIE OpranH3alii, HMEOT O0JBIIHE PAC-
XOW IeHHA B ONEHKe HeoOXOAMMON TOALIHHE NMOKPBEITHH, 4 CAEIOBATENLHO,
W CTOMMOCTH Kpenaesus, no 3—4 pas [1—8].

[IpoexTHpOBaHHE Kpenaenufi no HanboJee OCTOPOIKHLIM pEKOMEH1a-
HMAM NPHBOAMT K KPYNHOMY, HHYEM HE ONPaBAaHHOMY TNEpepacxoly
CPeACTB Ha HX BO3BEJIEHHE; HA00OPOT, HCMOAbL30BAHHE MEHEE CTPOTHX PE-
KOMEHAAIIIT — K TAXKEJLM MOCIeACTBAAM (PaspyuleHHI0 OTKOCOB H JAaXKe
3eMJIRHON NJAOTHHB).

C ueaslo paspaboTik¥ HOBHIX, 00J€e COBEpIUCHHLIX THINOB KpenJaeHunit
M YTOUHEHHS METOLO0B MX pacuera AJd yCJIO0BHH Cpeaneii AsHn B Jaabo-
paTOpHH BOAHOBEIX Nponecco MHCTHTYTa BOAHEIX NPoOJEM H THIAPOTEX-
anxkn AH YsCCP nocrpoen CnenHabHEI BOJNOBOH KPYNHOMACIITADHBIR
1oTok aaunoil 80 a, cevenuem 434 s. Boanbl co03ja0TCA nuEBMaTHYE-
CKUM BOJHOBLIM MeXaHusMOM. McnHTaume pasanuHBIX THIOB Kpenaennit
OYJeT MPOHCXOANTE B YCAOBHAX, OMH3KHX K HATYDHBIM.

[TpoeKkT BOJHOBOTO AO0TKa H €ro o60pyA0BaHus MO sapannio CAHHUIPH
BEIIIOJAHEN B npoexkTHOH opranusanui CpefasrnnpoBOLXJIONOK [0 CXEMAM,
paspadortannpim . K, Hukuransiy, C. W, Kebepae u apyraait COTPYA-
HuxaMu necruryra [12),
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3an4aua CcO3A4HHs PalHONaJLHBIX THIIOB KPEILIEHHH HANOPHBIX OTKO-
COB MJOTHH, SKOHOMHYECKH BBITOJHBIX H BIOJHE HaJEKHBHX B 3KCIAya-

TAIHH, MOKET OGHTh YCHELIHO PelleHd aHlb B KOMMaekce JabopaTopHBIX
H HATYpPHBIX Hccaeposauuil. TOABKO B HATYPHBIX YCJAOBHAX MBI MOMEM
UAMETL HAZHuMe BCeX (AKTOPOB, BAMAIOMIMX HA COCTOSHHE KpelaeHHH
(koaeGaHus TEMIepaTypsl, OCaAKa [IOTHHE, NepeMeHHas BAAXKHOCTD,
HeperyISPHOCTb BETPOBEIX BOJAH H JAD.) H ONMPEJEAIONHX CPOK HX 1Y HOBL.

HabGaoneuns Hajg COCTOAHHEM KpelvieHHA NMOCTPOEHHLIX BOJOXPaHH-
AHIHBIX TIOTHH HrpaioT 60AbLIYIO POJAL NPH MPaBHAbHON onenke 3g-
(EeKTHBHOCTH TOTO HAM HHOro THna Kpenaenus. HanboJee pacupocTpaHer-
HEIM THIOM OJEMHAL 3eMJAAHLIX NJ0THH B Cpeadeit AsHM ABAAETCA Kpeii-
Aedne W3 psanoro kamua (momenue, yxaaaxa, nabpocka). B nocaeaunee
BpeMsi HA KPYMHLIX BOJAOXPAHWIHIIHBIX [JOTHHAX YKA3ALIBAIOT KpenJes
aMs M3 OETOHHBIX W Keae300eTOHHEIX, COOPHBIX H MOHOJHTHBIX IJAHT
(Tamxentcrkoe, Ynmxyprauckoe, lOxuo-Cypxaunckoe, Il Texxenckoe H
ap.). Ha sojoxpannanmax TypPKMEHHH €Ile HMEoTCA NJIOTHHH C thamnu-
HBIM M XBOPOCTSAHBIM KpPEILIeHHAMH.

[ yncay BOJOXPAHHAHLL, OTKOCH [MIOTHH KOTOPLIX HOKPHITE KaMmen-
Hoil opemnoi, orHocares Karrakypramckoe, Kaiipakkymckoe, Tawxer-
PHHCKOE,

Karrakypraunckoe ogoxpauuauuie (GeperoBoe) pacnosokeno B ecC-
TeCTBEHHON KOT/JAOBHHE, BHIXOA H3 KOTOPOH MpErpamicH 3CMAAHON MOA0-
THHOR ¢ MaKcHMaabHO{l BeicoTofl 28 4 u paunoil 3,98 wxm. [lpu noJHOM
SAMOJAHEHIH Ya1IH BOAOXpPaHHAHINA Bojofl o0pasyercd BOJAOEM C 3€pPKa-
AoM B 64,7 xm*® u oObemoMm BOAH B 662 Mmam. M°.

Hanophuiii 0TKOC MMEeT 3a]0KeHHe OT M. =3 B HIKHEH 4acTH 10
m =3 Ha BepxHHX orTMmerkax. [lepBonavanbHO KpenaeHHe CHEAAHO H3
PBAHOFO KaMH#, YJAOKEHHOrO HA MOATOTOBKY TOAUKHOH 30 M (u3 caod
necka u rpasis), Ha sepxHux BOCbMH METPaxX NJOTHHH TOJLUIHHA KPEM-
aenusi 80, mike — 40 cu. Croumocts kKpenaenus cocrapaser 17,2 man. pyo.
npu cTOMMOCTH camofi maothuut B 110,1 maH. pyo. (B menax 1o 1961 r.).
Taxad KOHCTPYKWUHSI KPEILIeHHS OKa3ajach HEJOCTATOUHO YCTOHUHBOH H

HEOAHOKPATHO paspyviuasacs Noj JeficTBHeM BETPOB I0KHOro pymoOa
(Tata, 1).

TaGauua 1

[Maowmags paspytae-
BQTE[} }!f;ﬂ*?‘ugpjr
lata paspylue- ’
MPOAOAHH-=
HHS HANPAB- |0 onnery, afcex Tffbmm: H‘FL-"[IE:EI o :Lc'fla
Jeine I neficTBHA,HAC cao . caon
6. 111 1952 03 23 — 1750 —
g9.111 1953 HO3 20 — 3031 326
2627111 1953 | 1O ¢ nopsisoM Ao 28 — 6500 400
20,11 1954 10 ¢ nopwBoM 10 34 4—35 9600 —
26,110 » 2,111
1954 KO3 17 2,0=—3 3200 —

Ha BoccraHoB.eHHe KpenjaeHHs MioTHHel TpeGoBaaock H00—600 Twic.,
a B OTHEJAbHHE rojasi — 10 1 maH. pyG. (B Tex e LeHax).

B 1954 r. Hauaauch paGoTH MO YCHAGHHIO CYUIECTBYIOULEH KAAAKH.
IleponauanbHo B BepxHell 4acTH OTKOCA OT rpeGus no BHICOTE HEpes
3 M yaoxeHo Tpu Oyro-GeTOHHEIX 10ACA [Apa/jelbHO OCH IJIOTHHHL.
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Tlosica ceyenuem 0,550,6 #* caeaanu 3anoAJdMIO C KAMEHHOH KJdAKOH.
B 1955 r. 3TH nofca ycHJeHH (B MAOCKOCTAX MEeX1y noAcaAMM) 3Mraaro-
06pasHBIMI CXBATKAMH YKJA3AKOi OETOHA NOBEPX KAMHI.

| anpeast 1955 r. oro-sanaabil Betep, AeHCTBYOIWMH CO CKOPOCTLIO
9294 s/cex, 3a 4 uaca paspywHa KPEILICHHE M[0JOCOH OK0JA0 3 M Ha
naomann 1800 u*; ob6uamuancs OETOHHHIE 10fica CO CTOPOHL BOABL, @ HA
nk 19—21 paspyumHAHCh CXBATKH.

B 1956—1957 rr. ua vuactke ni 12—nk 20 B3aMeH 3Mr3aroo0pasibix
cxBaToK (TPeyroabHbIX) GhAM YCTPOGHB MCHY MOACAMH NPAMOYTOABHLIC
kaeTkn pasmepom 9 u > 4,0 M, BhUINOJHEHHLIE H3 GyTo-DeTOHd H BTOMN-
JCHHBIE 3AMOAAMIO, KAK M CaMu 1osca, B KAQAKY.

B 1959 r., xorza TOPH3ONT BOAL B Halle HAXOAHACH HA YDPOBHE TPETL-
ero nosca, WITOPM Ioro-sanajHoro xaupasaenns (W =20 m/cex) paspyui
3HAYUTEALHYIO YACTL TPETHEro 1ONCA, BCE KPEMACHHA B TPEYTOALHLIX
KJAETKAX, JeXalmuX OCHOBAHHEM HA 110ACE, H 3HAUHTEALHYIO HACTE B [IPAMO-

YIOJAbHEX KASTKAX. B TpPeyroasHeix KAETKAX, ONHPAIOIHNCS BEPUIHHOH
HA TPETHil 10AC, KPenaeHus paspy melbl Jutlib HaCTHHHO, O0mas naowans
paspyumenns cocrasuaa 4022 M- (puc. 1—2).

Puc. 1. Kartakypranckoe BOAOXpaHMAHILE; BHA PAa3pYIIEHHOrO KAMEHHOTO
KpenJeHus OTKOCA NJAOTHHHAL.

[lo pemennio uayuno-texuuuyeckoro Cosera Munsoaxosa Y3CCP e
1959— 1960 rr. kaajaKa BOCCTAHOBJIEHA C HEKOTOPHIMH H3MEHEHHAMH B TEX-
HHKEe YKJAaakn Kamua (puc. 3). Bepxuufi cloit kaMHsi B KJAeTKax nepedu-
panan M YKJaJBBaJAH BHOBL 6€3 PACKAHHOBKH, NMYCTOTH 3aChiIaAH IPABHITHON
CMEChIO, 8 CBEPXV KJAajKy 3aiuBaju OETOHHBIM PacTBOPOM, MPOHHKAIOUIHM
Ha toamuny 10 cx. B 1961 r. uabGaoaazuch TOALKO JHIWBL OTAEAbLHBIE
ovYarH paspyuenni.

M3 BLILICH3JA0KEHHOTO BHAHO, HYTO KAMEHHOEC KpenJeHHe NJAOTHHL
Katrakyprauckoro BOJOXPaHHAKIILA, COOTBETCTBYIONIEE CBOHMH [apamerpa-
Mu pacueTHsiM (opmyaasm B. A. [Meiukuna, I1. A, Ulankuna, T1. K. Boxunua,
M. M. Jlynuuckoro, IJ0X0 CONPOTHBAAETCA BOJAHOBOMY BO3AEHCTBHIO,
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H KPYnNHLIE 3arpaThl CPEACTE i MaTEpPHa.10B HA €ro PEKOHCTPYKUHIO NOKa
He JAaam Hy:uoro adpexra.

Pite. 2. Karrakypranckoe nonoxpanumniie; paspymienne GETONHOro mofca Kpel-
AGHHA OTKOCA MAOTHINL.

Puc, 3. Karrakypranckoe sojoXpaHHAHILE: BHA HallOPHOrO OTKOCZ MAOTHUB
nocae pemonrta (1961 r.).

Paspyuwenne kpemaednit ZanHoli NJAOTHHB MOMKET [POMCXOAHTL MO
CACAYIOUIHM NPHYHHAM:
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HEeJOYYeT BeTpPOBOro, & CJAelOBATENAbHO, H BOJAHOBOTO pPEXRHMOE
BojoXpanuanuma (pacuetHas CKOPOCTh BeTpa 17 M/ cex, dakTHUECKAA
W —=25—98 m/cex n pawe GoJblue);

HENLOCTATOMHOE 3a/0EeHHe OTKOCE; KPenJeHHe He npeacrasader colof
KAYECTBEHHOH MOCTOBOIl; 3a/0MeHHEe OTKOCd B BepxHel uacTH, Haunboaec
4ACTO MOJBepraoiefics paspylleHHio, no npoexty m =3, a (haKTHUeCKH
m=2.0--23-+2,5;

Majaasi TOAUIHHA MOACTHAAIONIEro ¢Ja0d, HE ABJAINIEroca (HALTPOM
N4 YMEHBIIEHHS CKOPOCTH BO/JAbLI, KOTOpas IPOXOANT Yepes KpenaeHHs
npy yjaape BodHu. BoJbliasg mMacca BOAB, NPOHHKAA Y€PE3 KAAAKY Kper-
JEHHS, YCHJEHHYIO YaCTHIMH PEMOHTAMH, NPH HaaHuyuH OOJBLUWHX NYCTOT
B KJajake, He NOracHB CBOeil sHeprHy nNpH OTKATE, BHIHOCHT I'PABHI, MEJKHI
KAMEHb W BEIPHIBAET MJOX0 3akpentennsie kamuu, CTOMT BHPBATL OJHH
KAMEHb, KdK OuYar paspyuieHus HHTEHCHBRHO YBCAHYHBAECTCH; '

HeGoabmaa raybuua sanomenns OyTo-0€TOHHBIX [05SCOB 10 CPABHEHHIO
¢ caMofi TOJMMHON KAaAKH. HacTe BOAL, ABHKYILENCHA B KIajKe OpH Viape
BOJHE, BCTpeuas CONPOTHBJAGHUME B BHAe OCTOHHOrO nosAcd, ylapacTed i
pRIOpachIBACT KaMHM, TPHMEIKaWIIHE K NOsSCY €O CTOPOULI BOABL, MOAC
obnamaeTcs, [logc, AMUIGHHBI ONOPL, NOA JAaBAEHHEM BOALL, OTKATLIBA-
0HLefcH Hasanu, I}EE[!}’H.IEIETCE H YBJACKACT BCC KaMHH, JeXkallHec B KJAEThi X,
151 KOTOpPHIX AauHulil [10AC ABARJCA OCHOBAHHEM.

Paspywenne TpeyroJasiiX KJATOK, ONHPAIOMINXCH OCHOBaHHEM Ha Oy 10~
GeToHHLI 10s¢c, OOLIMHO HAUWHASTCA C BEPUIMHEI TPEYTOJLUHEA, YTO 00B-
ACHAETCH BO3ZpacTaHues YIAEeabHEIX PAcX0/0B BOAL N0 MEPE NPOABHMKEHHS
HAKATA BOJAHB! K BEPIIHHE KJETKH.

Ias coXpaHHOCTH KPeNJeHnd KaMeHHOH ViaaikH 00JblIOe 3HAYEHHE
MMEET pasMep xampeil H KayecTBO HX YKAAAKHU. KpPYnHHE KaMHH JOMMHBE
COCTABJAATHL KOCTAK, IPHKPHIBAIOLLHIT BHHOC G0Je€ MEAKHX KaMueH, Xopoio
PACKJTHHIIOBANNLIX 1 YJOMKEHHLIX HA JOCTATOUHBIH 110 BCIHYHHE H Ka4ecTey
NOJACTHAZICHIMA CA0MH; NVCTOTH He JOMMKHLE NPeBLIIATL pasMephl OCHOBHOM
Maccel kKamued, Ilpakruxosasmascd na KaTrakyprauckoM BOLOXPaHHAMILE
BACHIIKA NYCTOT I'PABHEM, HE3aBHCHMO OT HX pasMepid, HHYEro HEe Aapand;
rpapHil IpH OTKATE BOJIHL BLIHOCHJCH.

Kamennoe kpenaenne, yJa0keHHoe Ha Tamkenpuucroil nJoTHHE,
CAYRHUT UPHMEPOM BRICOKOIO KayecTna pador no ykJaajake, OJarojaps KOto-
POMY CKeJET KPemaeHHs Xt pPOWO CONPOTHUBAAETCH BO3ASUCTBHIO BOJH,

TamkenpuHckoe BOAOXPAHUJAHINE PACNOJI0MIEHO B noiime p. Myprad
H 00pa3oBaHo NJOTHHOMN, neperopaxusalonled nonepex pycio pexu. !lio-
THHA JeMJAfHaf, H3 OAHODPOAHOIO CYIJIHHHCTOTO FPYHTY, VKATAHHAHA, LANHOL
1260 2. Brcora naoTHHE B pycaoBoft yacri 22, cpeauas psicoTa 8,70 .
Hanopnuil 0TKOC no BCeli BHCOTE HMEeT 3ajoxkenne 1:4 w samnumed ot
BOJHOBOTO BO3ACHCTBHA OAHHOYHON KAMEHHOI OTMOCTKOH M3 pBaHOIO
kamus caoesm 40 cu, Kamenb yaoxeH Ha noicTHaaiouinil caoifi na Gannacta
Toamunof 40 cu. Memxay kamueM H OaianactroM npoaoxen d—I10-cantiu-
METPOBRI CcA0H TpaBw ceHrped. Kamuu BepxHero caosi nojpobpanul # nmo
pasmepam # no Gopme, X0pomo pacKJAHHEHE H HE HMET OOJbUIMX NVyC-
TOT., BHewnssa nopepxuocTs A0BOJALHO POBHAH H IAajKas, NpaBec BXOAHOI
YACTH BOJIOCIIYCKA 3aMETHA HEKOTOpas Npocajka OTKoca.

3a mech nepuoa sxcnayaranud (¢ 1941 r.) webosakinue paspyiiedus
kpenaenns Haba01aM1uChL ANb B npasoM vray uamu (1o 1955 r.). B ocrans-
HOH YacTH TJAOTHHBI 110 JHHHH YPe3a BOAL (BOAOXPAHHJIKLIE B 3al0AHEHHOM
BH/1e HAXOAHJOCH NPOAOMKATEILHOE BPEMA) B NOCARJHHE FOAB OTMEYAIHCH
TOALKO peakune Heboasuue oyard BHOpPOCa OAHOrO-ABYVX KaMHEl, JErko
JUKBHAMPYEMEX 10CTe CpaGOTKH 3anacoB BOJALI BOAOXpPaHHAHNILa., Koe-rae
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NOSABUAHCH TYCTOTHl, HO KaMiM CKEJ€Ta NO-NpeiHeMy OCTaBajaHChL YCTOM-
HHBBIM H.

Caoil Tpasel MeX1y KaMmHem i 0a.11aCTOM CHOCOOCTBOBA B OTAGAbHHX
MECTax 3aK0/JAbLMATHPOBaHMIO Oa.11acta it 00pasoBaHMIO TPABHIlHO-HAHCTOH
macchl. Ha HHAHHMX TOPH3OHTAX H BHILUE YPE3a BOAB KAaJKa COXpaHHIaCh
QUeHb XOpPOIIO.

B ycroliuiBOCTH KpEnacHsd, OYEBHIHO, HAPALY C XOPOUIHM KayeCTBOM
CTPOUTEALHEX paloT, AOCTATOMHON TOJUIHHON NOACTHAAIIIEro €10, HE-
MAJYIO POJbL CHIPaJa 11POCI0iiKa U3 CEeHIPEHa, ABAAIOIIAACH XOPOIUIHM racH-
TeJgeM SHEepPrif BOJHB 11 IPENsTCTBYIONEsA BEHOCY NOACTHAA0NLEro 0a11acTa.

O6pasuw stoil Tpasut (Pota mogeton pectinatus), BHHYTHE H3-MOJL
kpenaenus yepes 14 aer SKCNAYATAlHH BOAOXPaHHIHILA (1954 r.) u uccae-
nosanitie B Muernryre Gorannku AH ¥3CCP, Xopoio coxpaHHanch u ue
MOJBEPraauch THHEHHIO MPH NepeMEeHHOM BOIHOM peXnMe.

XOpOWHe KAYCCTRA CEHrPEHA YUTEHB! IPH CTPOMTEILCTBE HHAKE/EKA-
uiero, Capw-$3MHCKOro BOIOXPAHHANINLA, TAC TAKKE B KAMEHHOM KPEl1eHHH
yaoxena TpapsuncTasg npocaoiika B 5—10 e (13 cenrpena, nepexaTH-noae

&

HoAap.).
Kamennoe kpenjenue npuMeHeHo u Ha KalpakKyMCKOM BOAOX PAHILIHILE,

pacnoxoxennom na p. Cep-Iapoe, B gananyoil uactu Pepranckoil Mex-
ropuoil xoraosuusl (Kaiipakkymckoit Bnagune). lanna ero 60 #u, unpuna
koaet.aercs orT 20 xa B cpenunei vactH n 10 8—9 rat Gaume K IMOTHHE.

3eMasguas ravxas 1J0THHA, NEPeKPHIBAOILASA PYCAO PEKi, BLHNOIHEHA
HAMBIBHEIM cliocodoM. JliHHAa ee B pycaoBoil uactd 503 M, B GCPerosoi
nofiMensoit 699 . Maxcumaibuasi BEICOTA IVIOTHHEL B PycaoBoii yacti 32,
g Geperosoil 21 w. Makcnmaasurit Hanop 20,8 ac. [1pi noHOM 3aHO0MHEHTT
BOAOXPAHMAMINA CO3JIAeTCsl 3anac BOAbL B 4,16 mapx. M°, B TOM uHcae
nofesknii oobem 2,6 mapa. #°. Hanopueiil OTKOC NJAOTHHL B BEPXHEI YacTH
HMeeT 3aJ0KeHNe m=—4, HuKe m=>5, NapakKTepPHCTHKA KAMEHHOTO KpenJe-
HUSl [JIOTHHE! BHAHA M3 AauHex Ttaba. 2.

Tabanmua =
‘R nigx . 12nuc
MBS 6 Ho- | IpoekT Kpenaenud PAKTHILCKOE HCUHOJHENHE
HKEHNE Kpen- MEP | paswep KamHeil # | TOAWMNA | paaMep KaMuel W | TOAUIHNA
1IEHHA | CHOA | cnocel YRAMAKK | caod, M | cnocod YRAaIAKH | CJOH, M
1 Haopocka rr__ﬁﬁ—l 1,100} Hadpocka ua kam-{~1—1,5
45 cu ¢ PACKIUH-| neit d =30—150 cu
Pycaosas noBKoil 1t noadopoM ¢ GONBIINMA TYCTO-
NACTL HePXHETO CAOR TAMH
P, Menkruil kamedb 0,30
] ib : - :
DAERRY d=10—15 ca (ape-
CHa)
3 [posbitsil waranl 0,70 Henposbliras 1,0
KapbepHad Meioib I
Oduman TOAIHHA 210 de=2.D
] t [
1 | Yraaaxka us kam-| 0,70 Habpocka H3 Mea- 1,0
weit d=35—45 cu KHX KaMHe# o =25—
lipasode- —45 ¢cm
pesian J. 2 d=10—15cu 0,30 Bes sanoaneuns
apecsa) NYCTOT H BLIPaBHH-
HACTh [ldu- {
el g BAHHA OTKOCA
noimmMa . E
THHM (NOIH3) 3 [Tposerrstit maraal 0,50 Henpomuitas 0,5
KAPbepHAR Men0ub .
DGuas ToAILHHA 1,50 : 1.5~
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OO61nit BHA KpPenieHus NJIOTHHL B PYCAOBOI 4aCTH Nokasan Ha pHC. 4.
Paspymennii Kpenaenus na naornne noka He aameveno. OAHAKO aaxe
BH3YAJALHO BHIHO, YTO KpenJeHHe B PYCJI0BOfi wacTH Koe-rie npoceno.
OuernjiHO, 3TO NPoOH301A0 34 CHET OCajJKH NJOTHHH M BBHOCA MEJKHX
KamHell ¥ rpasMs M3-10J KpelJeHHs ¥epes Goabiume nyctoTtsl, baaropaps
CYIECTBOBAHUIO HA MOAXOLE K MJAOTHHE 3eMJAAHON KOCK , 1a1eK0 BXoasmed
B MOpe, BETPOBOE BOJNCHHE B pPaiOHe NJAOTHHE HEHOJbIIOE.
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Pue. 4. KajipakxysMckoe ponoxpanmamuie; KpenaeHue HAnOpROMO OTKOCA
NAOTHHB,

Bojoxpaunanuie Ha 3HAYATENLHOM PacCTOAHNM OTPAKACHO Aambamu
oGBanoBanus. Kpenaenue nanopuoro otkoca namd noasepraercd 60AbIIKHM
paspyLIEHHAM; OCOGEHHO B THKEABIX YCA0BHX Haxoautes [locenkonas aamba
(namua 850 ), HENMOCPeACTBEHHO C JAEBOH CTOPOHH NPHMLIKAKOUEAA K CO-
opyxenuto I'SC. Kpenaenns 3roi 1am0bl BHNOAHEHE OTMOCTKOH H3 PBAHOrO
kamua caoem 30 ca, no noAroTopke H3 warana toautuHoil 30 e, Hanopubiii
OTKOC HMea 3ajJoxkeHue m=2, Ha apyrux ywacrkax jaamd kpenjeHuil e
caeaano (moaxe NPoM3BEAEHa TPaBHAHAA OTCHINKA HA HAYAJABHOM YUacCTHe
Ukasosckoft aamOwl, cayaxaieii npogoaxennem [Noceakosoit), Paspymenne
KpPenJeHHi# HanopHbX OTKOCOB J1aM0 HA4aJoCh C MEpBOro roja 3anoaxe-
HUSl Halld BOAOXPAHWAHING H NPOAOJKAIOCH B NOCAEAYIOUHE rOiH, RO-
crurast 6oabmux pasmepoB, OO0beM paspymeHHil Ha MPHNJIOTHHHLEIX aambax
B 1959 r. pocrur 4500 x#°., OcnoBHbIC Ouyard paspyueHHil COCPEAOTOUECHBL
na nepeux 1800 u. Mectamn KaMenHoe KpenjaeHue MoAHOCTHIO PaspylleHo,
OTKOCH KPYThie, oOpeIBHCTHE (puc. 5).

Ha navaibHoM YyuacTke jgam0Gbl, HENOCPeACTBEHHO NpHMBIKalOLLell
K nonyphofi wactu peryasaropa '9C, kamennoe kpenjeHne nocae HEOAHO-
KPATHOTO PEMOHTA 3aMEHEHO OeTOHHBIMH ILTHTAMH M MECTAMH 3a7UTO GeTo-
HOM.

Paspyumense KaMEHHHLIX KpPenJeHuil Ha 3TUX Y4YacTKax sipaserca npu-
MEpPOM HECOOTBETCTBHA [PHHATHX KOHCTPYKUHIl KPenaeHns peaibHbiM
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yeaoeuaMm. OcHOBHLIE NMPHYHHLI paspymienus caeaytouHe: Oo0ablmas Kpy-
TH3HAa OTKOCA (M < 2); HECOOTBETCTBHE TOJILHHLI H, IMdBHOE, COCTaBa noj-
CTHJAAIOWETO CA0A; HAJAHYHE OOALIIOr0 KOJHYECTBA NYCTOT, HEPE3 KOTOPHE
BHIHOCHTCA MEJAKHH MATEpPHAA HOACTHAZIONIETO CA0fl, HE3HauMUTeaLHaA pac-
KAWHIOBKA KAaJKH.

Mo 9TuM e npHUNHAM KAMEHHBIE KPenaeHis PaspyaloTca 1 Ha APy Irux
podoxpanuanuiax c Goaee caabeim BeTpoBmM pexumom (Pyaacaiickoe,
Kamammnuckoe u ap.).

Puc. 5. KaiipakkyMCcKOe BOLOXPAHHIHINES, BHA PAIPYWIEHHOrO KpemicHHs
nocelxKoroi ambu,

B nocaeanne rojasl KaMEHHbIE KPENJeHHs 3aMensior 00Jee JOPOruMH,
TAKEABIMH: OETOHHLIMH H KeaAe300eTOHNBMY NJAXTAMH, COOPHBIMH H MOHO-
JAHTHLIMH, YaCTO YK13/bIBACMEIMH HENOCPeACTBEHHO HA IPYHT HAcuWnHu (nJjo-
s Tawxenrtckoro, Yumkyprancxoro, lOxuo-Cypxauckoro, Il Tea-
KEHCKOTO W JPYTHX BOJOX PAHMUJHIL).

OneiTa 1Mo 3KCHAYATANHH TAKHX LI0THH B YCJ0OBHAX CHALHOTO BETPOBOIO
pexkuma Cpeaneil Asun noka eme Het. flas 3THX kpenaeunii CymecTsen-
HOC 3HAUCHHE HMEeeT ocafKa NAOTHHE H NMPOHHUAEMOCTE LIROB,

Onoasaune oTKOCa, HOBJAeKiee 3a co0oH W HAapylIeHHe KpemnaeHuil
NAOTHHBE (MOHOAMTHBIE NJAHTH) HAa TawkentckoMm Bozoxpaunanule (puc. 6),
noGy AHJA0 NPOECKTHPOBUIMKOB H CTPOHTE 1€{i CBA3LIBATEL MJNTHI APYT C APYTOM
NPONYyCKAHHEM HEpPe3s HUX JONOJHHTEAbHEIX cTepikueil (B 000X Hanpap-
Jeuunax). Oanaxo ato MeponpuarTne ne MOxeT OuTh 3(pPexkTHBHEM, ecal
rPYHT OyJAeT BHIHOCHTLCA uepes WBH (AHANOrHYHO paspylieHHio OETOHHOTO
kpenaenus Ha LluMASHCKOM BOJOXpaHMIKIIE).

Kpenaenne naorunsl TamkenTcKoro BOAOXPAHHJAMILA TNPEACTABAAET
GOABLIOH HHTEpPEeC, TAK KAaK KpenJeHHe VJOxeHo HenocpejcreenHo (0es
MOJArOTOBKH) HA rpaBeaucToe ocHoBanue (Teso nioThHue). Ha stoil xe nao-
THHE TOCTPOEH ONBITHLI NOJHIOH, HA KOTOPOM OYAVT HCMBLITAHBL Pa3JHUHBIC
THNE Kpenaeunil, B nepeue rojbl TaM 3aJ40MXKeH0 BOCEMb THIIOB O@TOHHLIX
H Keae306eTOHHBIX MJAHT (HeOAHHAKOBLIE 110 pasMepaM, TOJllHHe, cnocoly
H3rOTOBJEHHA M YKJAQJKH HAa PAa3HBIX OCHOBAHHAX — TPaBEJHCTHIX M CYT-
JHHKAX, € noAroToBko# M 0e3 noarotoBkH. [laHHwie HaOa0AeHWH HAL
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KpelieHHsAMH TamKenTCko# MAOTHHBL MOMOrYT DEUINTh BONPOC HE TOJABKO

O THIIE KPENJeHHs, HO H O 3HAYEeHHH CcocCTaBa H PasMEepPoORB NOJACTHAA0UIEro
CA0H.

= fa ik £ f T e e T B A A T
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Puc. 7. TeawmeHcKoe BOAOXpaHHIMILE; paspyiuenie QuaIHHUOrO Kpemienusn
BETPOBOH BOAHOM.

Kpennenusi 3 KaMBIIA. H XBOPOCTa NPHMEHSAH i NPHMEHAOT HA MA0"
THHAX ¥ aamOax | TeaxeHnckoro mopoxpauuauuia (puc. 7), HEKOTOPHX
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BojoX pannanmax Mypra6ekoro kackaaa (Koaxos-Beurckoe, Hoaotanckoe,
HHAYKYUICKOE) H JP.

daHHEe H XBOPOCTHHBIE KPEMJEHH: N110X0 CONPOTHBAAOTCA BOJTHO-
BOMY BO3JEHCTBHIO, OLICTPO NPHXOAAT B HErOJAHOCTL H CHJABHO 3arpfAsHAIOT
BOAY (0COOGEHHO BAXCHO 3TO B MAJOEMKHX BOAOXPAHHAHIIAX, HCMOAb3YEMBIX
OZIHOBPEMEHHO H Aas BojocHaGxenus). Ha exeroanbie PeMOHTH TaKHX
Kpeniennit pacxoayioTcs G0abuIHE CPEACTBA. Pemour ¢amduHoro kpei-
AeHHs TpeGyer Goanwoil 3aTpaTe paGouel CHALL (HAa 3arOTOBKY XBOpOCTA,
H3rOTORJAEHAE, YKJAAAKY) M KPYNHBX JeHEeKHWX cpeacts. Fa pambax H
naotune Tejkenckoro sojoxpaHuanma sa 1950 — 1952 rr. Osl10 paspy-
meno 58 teic. %, nam 25% Beelt VKpuITOl KpenJaeHHeMm mnJaomaind. Ha
pemont satpaueno 980 Teic. py0., Ha BOCCTAHOBJIEHHE S3EMJATHOrO NOJOTHA —
okoao 500 Teic. py6. (B menax jpo 1 suBapa 1961 r.). B cpeaneM 3a roa
pa3pyIeHHs COCTaBAA/ M npiMepHo 20 — 25 ThiC. #* NIPH CTOMMOCTH peMOHTa
or 500 go 700 Thec. py6. B roa. Xapaktep paspymieHdas OTKOCa IaMOHt
BHJAEH W3 pHC. 3

Puc. 8. TenmeHckoe BOROXpaHWIMINE; PAa3PYlLUEHHOE (ammiHOe KpeniaeHHe
aepoll  J1aMOBL.

[la TemkenckoMm Bopoxpanuaume B 1960 r. npopoauad padOTH MO
PEKOHCTPYKUMK Kpemaenus jaaM0 0O6BaJIOBAHHA; (amIHHHBIE KPENJICHHH
3aMeHeHB MOJOTHMH 3eMJAAHBIMH OTKOCAMH C 3a/10XEeHHeM HAa BepXHHX
ropusontax m =20 — 25, na HuwxHux — m = 10.

Kak nokasaiu uabmojenns 3a nedopmandeit 1am6 na oaepax Kapa-
KYMCKOI'O KaHa/ja, 10JOrHe OTKOCH HBJAAIOTCA PEatTbHOH MEpOoH 2auuThl
7aMG OT paspymuaionero Bo3ieficTBHA BETPOBLIX BOJH. OUEBHAHO, B MeCTax
CTPOHTENLCTBA 3EMJAAHBIX COOPYXKEHHH, rje OTCYTCTBYIOT MECTHHIE MaTepH-
albl 1A Kperienus, yCTpolicTBO Takux OTKOcOB Gyaer sd@dexTuBHO.

Ha Vukn3BJACKOM BOJOXpakuaniie (yuacTok 3anaanoft 1aMOu) B BHAE
OTEITA NPHMEHEHO YCTPOICTBO NOJOTOro OTKOCa ¢ saaomennem m =10,
NOKPHITOrO Necuato-rpaBeancTol CMEChIo, KOTOPad 3a11Ta CBEPXY MEeCTHOMH
nedTeio. Toaumuna nponurtaHHoro caos (& = 15 €a) HepaBHOMEpHA H
MecTaMi coctaBasier He foaee 4 — 5 cM. I'pyHTH Teaa AaMOEl Meaxonec-
yanpe. YKA34HHOE 3a/10EeHHe OTKOCa OKa3aJd0Ch KPYTHIM, H lIPH BOJHEHHH
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TIOCAeAHHI CTaad paspymarthes, nedTeBaHHe nNOBEPXHOCTH OTKOCA NMPAaKTH-
yecKH HHYero He aaao (puc., 9).

HecmoTpa na 1o, 4TO NEpebfl ONBIT TAKHX KpPenjaeHHil OKa3aJcs He-
YAAUHBIM, HAM NMPEACTABASETCH, 4TO OH Oyjaer nepcnekTHBHBIM. [las BLIOO-
pa BeJHUHHLl 33J0MKeHHS OTKoca W cnocofa 3aKpenjeHnns ero noBepXHoOCTH
HeoGX0AHMO A0paboTaTh ITOT METO] KpenJeHusi, YUHThiBas HaKOIJEHHbIH
?F&ITI llipH 9KCIJYaTALMH HeyKpemaeHHux aam6 KapaxyMckoro kaHaaa

s 11}

Puc. 0. Vukn3uackoe BOJAOXPAHHAHULE; PA3PYIIEHHe NOAOr0 HANOPHOrO
oTkoca 3anaanoit aamObL

Bo3MO®kHO, B HEKOTOPHX cayuasix, kax noaaraer M. C., Busro, Oyaer
1esecoo6pasno AeAdTh KpPemJeHus OTKOCOB ILIOTHH H3 YKa3dHHOro CJ1osd
cMecH rpaBus u 1ecka, noAoGpanHoit Ha ocnope Heeaeposaunit L. T'. Cyry-
posa [9].

Takuym o6pasoM, H3VUEHHE COCTOSAHHA KDENJEHHH B HAaTYpPHHIX YCA0-
BHAX [MOMOMKET pemuTsh npobaemy CO31aHud PalHOHAJABHBIX, HaJEKHBIX
H JeWeBLX KOHCTPY KLU KpemaeHuii 3eMAsiHkX COOPYXKEeHHIL.
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Ji. A. TEXTEP
BOJIHOMEP-BOJIHOIPA® C PEOCTATHBIM JTATUHKOM

Tlas waba0neHua 332 BETPOBHM BOJHEHHEM B TNPECHOBOAHHIX BORO-
XpaHWJIHIAX B BOJHOBOH aaGoparopun HuctnTyTa BOAHWX npobaem i
rugpotexuukn AH VaCCP wusrotomaen  BoJHOMEp-BOAHOTpad ¢ pe-
OCTATHHEIM JATYHKOM. 3JTHM TNpuGOpoM B 1000H MOMEHT ONpeaeasior co-
ctosnue Boanoil nopepxnocti. Kpome toro, BoanoMep-BOAHOrpad Henpe-
PLIBHO B TE€YEHHE CYTOR 3alHCBIBACT Hd (porodyMary  BRICOTY BOJHCHHA
(pc. 1). C nomomsio npa6opa MOMKHO NOAYVUATH OCUHATOrPAMMEL, XapaK-
TEPH3YIOUHE YACTOTY H AMILIMTYALY cepHu BOax (puc. 2).

B koMmnaext npuGopa BEXOAAT CAeAYIOUHE Y3/bl: PEOCTATHHIH AATHHK
¢ COrMacylOuHM TPAHCHOPMATOPOM; NIPHEMHHE CO CTPETOUHBEIM  YKa3aTe-
AeM poan; ocumagorpag tuna MIIO-2 ¢ ormeTrunkom BpPEMEHM THNA
[1-104 n ¢oToHacaKoil.

Tlatuuk ¢ corgacyompyM TpascdopMaTopoM YCTAHABAHBAIOT B BOJO-
xpanuaume Ha paccroaHun ao 1,56 xa or Gepera. [las ykpenacsus Jaar-
qMKAd OORUHO HCHOJBL3YIOT IIABYUYIO 3aKOPEHHYI0 BeXy. [laTuui Ccoean-
HAIOT C OCTANLHEIMH Y3JaMil AnNnapatypsl, pacnolOReHHBIMH Ha Oepery,
npH NOMOILH H30JAHPOBAHHOIO ABYKHILIOrO Nponoid, KOTOPBIA [1POJN0KEH
Mo JAHY BOJAOXpPaHHJIHILA.

Annapatypa HOAydaeT MHTAHHE OT CeTH TCPeMeHHoro Toka. Jlad
CTAGHAM3AWMH THTAIOUIEr0 HANPSKEeHHs NPHMEHAT CTadHANsaTop Hanps-
wKenus tana CH-250. Ha puc. 3 n3aobGpamena 3JCKTPHYECKAA CXeMma an-
napatyps (CTaGHAH3ATOP HANPAMEHNA, CHJAOBLIE V3Bl ocunazorpaga u
OTMCTUHK BPEMEHH HA CXEME He [0KasaHul).

Ha cxeme oGoanauenn: peocraruuii jgatumk [l; coraacyiouiuil  TpaH-
cdhopmarop Tp, ; 31eMEHTAPHOE CONMPOTHBIEHHE AATTHKA T; Tpaucopmarop

nutanus Tp, ; BbIPAMHTEAbHBE MOCTH By, By, cOOpaHHHE HA NAOCKOCT-

HEIX TepManneBHX anoaax;apoccean Ip,—Jlp; (crais 111-16 naker 16 s,
?nnml 112 0,2 mm); 371eKTPOJAUTHYECKHE KOHACHCATODPEL 200 mxg C,, Cs,
, C,; cTpesiounulil yxkasarean Yc— Muaaunamnepmerp M-49 ¢ wyHTOM
(myHt ua cxeme He wn3006paxweH); ocuuarorpaduuii BHOGPATOP MOB-2
tuna VI ¢ myntom La (wyst va cxeme He 0003naueH); OaTaHCHPOBOU-
HOE CONMpOTHBJACHHE R, ; MOCTOAHHEIE COMPOTHBACHH R, R.; HeoHOBad
namnouxa J1 (CHrHAIM3aTOP BKAIOMEHNS); nperoxpanuteln [1p; BLIKAOYE-
teab Bk.
JlaTuug npuGopa COCTOMT H3 OJAHHAKOBHIX 3J1EMEHTAPHHIX CONPOTHB=

AeHUA, HAXOAAMMXCA BHYTPH CTEPXKHA M3 H30JAAIMOHHOrO MaTepHald.
Cpo6OIHBIC KOHIOL CONPOTHBJACHHII BHIBEJAEHW HAPVIKY K KOHTaKTaM, pac-
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MONOKEHHLM BJOJbL BCEro CTEpPMkKHA HA PaBHEIX PACCTOAHHAX APYr OT
apyra. Konraxtsl 3aMblKaloTcs BOJAOH C 3a3€MJCHHEM MeTa/LIHYECKHM
crepxHeM. BeauunHa 3JeMCHTAPHBIX CONPOTHBAEHHH JA0JJXKHA ObITh 3HA-
YHTEJbHO O0JbIIE CONPOTHBACHHA BOJB B MPOMENKYTKE MEM/LY KOHTAKTOM
H METaJNHUECKHM CTepXKHEeM H B TO Xe BpeMsd 3HAUHTEJALHO MeHbIle

J 16 riondips 1961 2000
241 23456788100 123\1511617 18|1920212222
| ]
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Puc. 1. ¥ueuvmenians HoTOKONHI 3a1THCH BHICOTHM BOAHEHHN (4acoBas
CETKA HAHEGCEHA TYWBIO H3 BoJAHOrpaMMy Aad obaeryenns ee oOpa-
GOTKH, wepHpiMu mwTpuxamu sMexcny 13 w 14 » 18 ut 19 nacamu orme-
qeHO BPEMA 3JANMHUCH OCIMAJOrPAMM, XdPAKTUPHIYIOWHX CEPHID BOAH),

mAAANANANYIANANANA.

AMARMAMAMAAAAAMAMAMAAMAMMARAAAMAAARRAAAARARARARAAAAAN

Pue. 2, PoroxonHus y4actka OCHHANOrPAMMBI, XapakTepHayioulei wac-
TOTY H AMIAKTYAY CEPHH BOAH (BHH3Y —OTMETKH OTMETYHKA BpeMEeHRH
1 z1).

Puc. 3. piHupnsaibias  cXeMa BoJAHOMEpa-soaAHorpada.

COMPOTHBJAEGHHA MOKpoil mnosepxuoct Teaa aaruuxa, Mexoms us stux
COOGPaKEHHil, BCAMYMHY SJIEMEHTAPHOIO COMPOTHBJACHHA NPUHHMAIOT paE-

HOHT okoa0 25 000 oa.
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JIAA HATYPHHIX HCCAEAOBAHHI M3TOTOBACHBI JATYHKH JABYX THIOB.
[Mepeuiil THI AaTHYMKA COCTOHT M3 TPEX I[LIEKCHIVIACOBLIX crepnefn-sae-
mentos pasmepom 10X503X850 ma® wanamii, Tlpn coeinHenny HX BMECTC
OHH O0PA3yIOT JAaTUHK AAnnoi 2550 .

BuVTpH KaX10ro CTEpKHA-3IEMENTa pasMmeuieHo 17 wT. CONpoOTHE-
aennit mapkn KMM 25 wou, Oann  KOHHBL CONPOTHBAGHHH COCAMHEHN
mexcay co0oil, Apyrue BhBEAEHB K KOHTAKTAM, NPeACTIBASIONHM CO6O010
AyKEHWE JATYHHLIE AHCKH JUAMETPOM 25 MM M DACHOJOMEHHBIM  B1OAbL
CTepKHsA-3AeMenTa Ha paccroannn 50 Mar Apyr or apyra.

Jlpyroil THn AaTuMKa COCTOMT M3 rasopoil TPYOH, JAHAMETDOM 34
nofima, aannoto 3000 sa. Tpyba paspesana Bloab no Aunamerpy. Buyr-
pit nee pasmemens 60 wr. conporupaennit mapkn KHM 25 wom. Onnn
KOHIB CONMPOTHBACHM{T COEAHHEHL Mexiy coloil, APYrneé 4yepes NaeKcH-
FJA4COBBIC BTYJAKH BoiBEACHL K KOHTakTaM. [L1a ruApOn3osuull BHYTPEH-
HIOK NOJ0CTh JaTUHKa 3a110AHAIOT ﬁIIT}l'MUM.

[ToMHMO VKA3AHHBEIX AATYHKOB, AA% J1a00PATOPHLEIX ONLITOB H3rOTOB-
J€H MAeKCHraacosuil jarunk ganuoil 500 mm u ¢ S50 KouTakramu, pac-
NOJ0MKEHHBIMHE HA paccTofnul 10 M apyr or apvra.

O6MOTKa W, BHOPAMHTEALHBLIA MocT B,, apoccean Mp, u [p., crpe-
aounufl vkasareas Ye¢, waeid ocunazorpaga lla, coraacyouni Tpaxc-
dopmarop Tp, u AQTUHK COCTABAMIOT M3MCPHTEABHYIO nenb, CHaa Toka

B 5TOfl 1lenH, ecaH He YuWTHBaTe notepin B TpaHcopmarope Tp., onpe-
ACARETCH COOTHOMECHHEM

Un

bir Ryn-+4kr? (1)

rae U —3.8.c., passuBacMasi B 0OMOTKE ws;
n— YUCJ0 FATOINEHHBIX KOHTAKTOB;
R, — obuiee cyMMapHoe COMPOTHBJACHHE H3MEPHTE/ABHOH uenH, 3a
HCKAIOUEHHEM CONPOTHBACHUA JAATUHKA;
h — koshduuuent TpanchopMaund COraacyioulero Tpancopmartopa.
Ilpn nmoMmoiny COrJaacyiouiero TpanchopmaTopa JOCTHIAETCH YCAOBHE

Mr > Ryn, (2)

B cuay vero BHpamenue (1) MOXKHO 3AMEHHTL JHHEHHOH 3aBHCHMOCTLIO

Un
LEr

j -

OGMOTKa g CO3jaeT TOK, cABHraomuii pabouyio TOUKY BLINPHMH-
TeALHLIX AMOA0B MocTa B,, Ha auHelinblii yvacTOK MX XapakTepPHCTHKH.
Yrodel 00MOTKA ®w,; HE BJAHAAA HA H3MEPHTEALHYIO IENnbL, ¢e BKJIOYAICT B
lenb MOCAEA0BATEALHO C COnpoTHBAeHHeM Ry, n utrols TOK, CO3/JaBaeMuifl
0GMOTKOIl w,, H TOK HOTEPL Corjacyloulero tTpaHcdopmatopa se neperpy-
Kaau uameputeaeil Yc u L, vepea HHX BO BCTPEYHOM HanpanrJIeHHH
NPONYCKAIOT TOK OT oGMOTKH w,. [L15i PeryinpoBKH 3TOr0 TOKA CAYMHKHT
nepeMenHoe Cconporusaenne R,, a4 A4 ero BHIOpAMIEHHA—MOCT B,

PHAbTPL, COCTOALLHE H3 3J1EKTPOAHTHUECKHX KOHJIGHCATOPOB H Jpocceed,
craaxusaor 100-repuHble nyJALCAUMN BEIMPAMJGHHEIX TOKOB.

Jlas cyTouHoft 3anucu na (PoToGyMary BHICOTH BOAHM HA ociHanorpade
MITO-2 ypaasor MaToBOe CTEKJA0 H HEINOABHMKHO 3aKPENafioT MHOrorpaH-
Hoe sepkano. Ha mecto matoBoro crekna ycTaHaBAHBAOT (POTOHACAAKY —
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CBETOHEMPOHHIAEMYIO KaMepy ¢ yacosuiM OapabanoM OT METeopoaorade-
CKoro camomumymnero npubopa.
Ha uyacosofi GapabGaH naxkaaamsailor dotobyMary (ocuuasorpaduyto),

HA KOTOPOH 3amHCHIBAGTCA AMILIHTYAA BOJHBL 3JTa BOJAHOrpaMMa mnpen-
CTABAAET COOO0il 4epHYI0 MoJ0CY MEepeMEeHHOH HIHDHHBI HA CBETJA0M (oHe
(em. puc. 1). Llupuua takoft noJgoCH COOTBETCTBYET BLICOTE BOJNHEHHS.
OcuuasorpaMma CepHH  BOJH 3anuchiBaeTcA Ha (POTOMACHKE OOLIMHEIM
cnocoboM MPH CKOPOCTH ABHKEHHA MAeHKH 2—4 Mam/cerw. Macmrad oOOHX
THIIOB 331MCEll YyCTaHABAHBAIOT TAPHPOBKOM.

~BoanoMmep-poaHorpad onuCLIBAEMOH KOHCTPYKUHH IpHMEHHAETCA C
1961 r. npu waGaofenuax 3a BeTPOBHIM BOAHeHHeM HA Kafipak KyMCKOM,
KarrakypraunckoMm n TawkeHTckoM BOAOXpaHHAHILAX.




Jl. A. TEXTEP, A. K. 3AKYPJAEB

MPOEKTUPOBAHUE UHAYKTUBHBLIX JATUHUKOB
U USMEPMUTEJIbHbIX LENEH K HUM

B uacrosuice BpeMH B N'HAPOTCXHHYUECKHX HCCACTOBAHHAX Iﬁﬂﬂb[]l_‘,r‘lﬂl
pPOAb HIPAIOT PA3JHYHBIE METOABLl ICKTPHHECKHX H3IMEDEHHH HE3NEeKTpPH-
yeCcKHX BEJAHYHH, NMO3BOJAAIIHE NMOJAYUYATE TOUHLIE H OOBEKTHBHBIE JaHHLIE
0 DPasAHYHBIX [POLECCAX, NPOTEKANHX B JABHKYILEHCS KHIAKOCTH,

Cpein BCEBO3MOXKIILIX CNocoloB ALKTPHYECKHX HIMCPEHHH HesaeK-
TPHYECKHX BEJAHYHH BHAHOC MECTO 3aHUMAeT MHAYKTHBHHI CHoCcoo,
HALIe N HIHPOKOE NpHMEHEHHE B HAYYHO=-HCCAE/IOBATEILCKHX paﬁn'rax,
OCYIIECTBAAEMRIX BOJHOBON JaadopaTtopuefi MHCTHTYTa BOAHHIX mpo0.eM
n ruaporexuukn AH Y3CCP.’

MuaykTHBHBIE METOA H3MEPeHHA 00aalaeT CAeLYIOIMHMH MOJOXKHTE b~
HEIMH KauecTBaMi: OOBEKTHEHOCTHIO NOJYYAEMBIX Pe3y/aLTaTOB; 00JBLNION
TOYHOCTLIO H3Mepenuil; BOSMOKHOCTLIO Nepeaaud 3naueuuil namepaemof
BEJHUMHBL HA PACCTOAHHE; CPABHHTEABHOH MPOCTOTOH B M3roTOBJCHHH
H3MEPHTEALHOI ANNApaTyphl; HAAEHHOCTLIO PabOTHLl annapatypsl B yCa0-
BHAX NOBHIICHHOK BJAAKHOCTH H PE3KHX H3MEHEeHHIl TeMIepaTyphl; yCToil-
YHBOCTHIO TAPHPOBOYHON XAPAKTEPHCTHKH annapary pol.

B nacTosuinelt paboTe onucaHsl NpHHLMN ASHCTBHA, OCHOBHLIE pacuer-
HEIE 3aBHCHMMOCTH, JaalbopaTopHelit METOJ NPOCKTHPOBAHHA H HEKOTOpPLhE
KOHCTPYKIIMH Belll€Ha3BaHHON annapatypsl. B gansoe BpeMmsfi NPOMbILIJIEH=
HBle TPEANpPHATHA TOKA HE BHIIYCKAOT A5 FHAPOTEXHHKOB BceX neobxo-
JHUMEIX NpHOGOPOB, H HCCAEAOBATEAH BBHIHYAICHB HX JA€JATh CaMH.

Ckejernasi cxema annapatypsl (puc. 1) a8 3JeKTPHUECKOTrO H3Me-
peHHs HEeINeKTPHUECKHX BeAHYHH HWHAYKTHBHBIM METOAOM COCTOHT H3
BOCTIPHHMMAIOLIETO H YNPYTFOr0O 9JAEMEHTOB HHAYKTHBHOrO npeobpasosares,
H3MEPHTENLHOMl 1lend, H3MepuTeas, reHeparopa TOKa 3BYKOBOH 4acTOTH H
crabuausatopa HanpsxeHus. OGbBKHOBEHHO BOCHPHHHMAIOIIHA H YYBCTBH-
TeJAbHEI 3JeMeNTH M HHAYKTHBHEA npeobpasopaTent KOHCTPYKTHEHO
00beANHEHH B OJHOM NPHOOpE, HA3LIBAEMOM WHIAYKTHBHbIM IaTUHKOM.

IMpuuiun aeficTeua annapatypsl CBOAMTCH K caeayomemy. Hamepaeman
peJH4uHa (cHAaa, JAaBaeHue W T. 0.) BO3AEHCTBYET uepes BOCNPHHHMAIONHIH
9JEMCHT  HA VNPYrui saeMeHT, KOTOpHI, H3rubasch, BO3JCHCTBYET HA

HHAYKTHBHBIA npeobpaaopaTteib, B pe3yjibTaTe 4ero H3IMeHAOTCH HHIYK-
THBHBIE CONPOTHBAeHHA o0OMOTOK npeobGpasosartens. HMBayKTHBHEEA npe-

06pa3oBaTeab BKJAIOYAIOT B H3MEPHTERJLHYIO HENb, NOJAYHAOUIYIO NMHTAHHE
OT reHepaTopa TOKa 3BYKoBof uacroTsl. HlHOraa mexay renepatopoM TOKa
3BYKOBOM YacTOTH M H3MEPHTEALHOH LENbI0 HAXOAUTCH COTAacyioumni

TpancopMaTOpP WAH YCHAHTEb MOuHOCTH, Jlas crabuassocTn padoTH
reHepaTop 3BYKOBOM YMaCTOThl [IOAKJIIOMAIOT K 3JCKTPHYECKOH CeTH uepes
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(heppopeso HAHCHLI CTAOHAN3ATOP HANPAKEHHA; K BBIXOLY H3MEpHTeJNbHOR
HEeNH — H3MEPHTEAb, MOJAYHAOIHA OT H3MEPHTEJABHON MenH TOK, KOTOPLIH
MPONOPUHOHAIEH H3MEHCHHIO HHAYKTHBHLIX COnpoTHBAcHui OOMOTOK mpe-
oGpazoBare.id.

B kayecrBe cTabuau3aTopa HanpsAKeHus, reHepaTopa TOKA 3BYKOBOH
YAacTOTHl H H3MEDHTEAA NPUMEHAIOT cTaHAapTHhie npHGOpLl, CTaGNAH3ATOPH
YCH-350, CH-250, seykosuie reiepartopu 3I'-10, ['3-1, MuaaunamnepmerpH,
ocuanorpadut MITO-2, H-102 u apyrue Han HecraHgapTHuE NPHOOPH,
H3TOTABJIHBACMBIC HCCAELOBATEISAMH.

Jatynk. B 3aBHCHMOCTH OT JiHaNa30Ha H3IMEpPAEeMbIX BEJAHYHH H
raGapuToB JATYHKA BOCHDPHHUMAIOUIHI 1 YAPYIHA SNCMEHTBE H HHYKTHB-
HEH npeobpa3oBaTeb, 4 TaK- e s e

Ke H3IMepHTeaLHas CXeMma { = 23 . 3
KOHCTPYHPYIOTCA HoKa B oc- . |88 |of| leell| § o ‘gé
HOBHOM [ KamA0ro KOH- . = - £ ?ﬁl“g Hes F— ]
KPETHOTO HCCAEL0BAHUA. HE3l SN (38| 3 8 3%
o T & %
B omucelBaeMbBIX JIATYH- R riTi
Kax TPHMEHEH HHAVKTHBHLIN L — — . gamven - 5
‘ : a PHEDIMOG Iy -
aupdepeHnuaabuniit  npeod o W-MMJ
pasoBaTeanL, CXema YCTpPOi- I
CTBa KOTOPOTO H300paxeHa R TR
Ha pHc. 2. HOIZR WPHUR
[ IpeoGpaszoBareas COCTO- !
HT H3 ABYX cepaeunuxon /, Comp 5024
HAOHPACMBIX H3 1ITAMIOBAH- Puc. 1

HBIX [1I1ACTHH TpaucpopMaTop-
HOIl cTaal, OOGMOTOK M CTAJALHOIO $KOPA 2, PACMOJOMEHHOr0 HA HEKOTO-

pOM pACCTOSHMM & OT KamKa0ro H3 CepAeuHHKOB, Silkope mnepememaeTcs
NPONOPUHOHATLHO HAMEPACMOIll BeJHYHHE B HANPABACHHAX, YKA3aHHBIX
crpeakamu Ha puc. 2. HMuaykrusunoe CONpOTHBJIEHHE OAHOM  MOJOBHHH
npeofpasoBaTes ONpeleaseTcs H3BECTHLIM COOTHOIICHHEM

aiz 0,8=2fw? -8
o e 1 3) 10~ ox. (1)
e Sc | 1ty Sy

Kak ykassiBaer ?E’n1 M. Waauaun [17],a19 GonbWIHHCTBA HHAYKTHBHBIX
NATUHKOB BEJIHUUHA Tﬁﬂ,?—hﬂ,&. 7. e. A=1,43—1,25,

rie . — koshduunenT, 3aBUCALIHI OT pacCeAHHA Mar{HHTHOrO MNOTOKA;

f —uacrora TOKAa MHTAHHSA, 24;
w — KOJHYCCTBO BHTKOB B ODMOTKE;
[ — NHHA MArHUTHON CHJAOBOH AHHHH B MarHHTONPOBOJAE, €A
i, — OTHOCHTEIbHAN MATHHTHAA MPOHHIAEMOCTh MarHHTONPOBOMA;
S. — naouiaibk NONEPEYHOro CeyeHHd MArHHTHOrO NMOTOKAa B cepjed-
HHKe, CM~;
f — BeaH4YHHa BO3AYLWINOrO 3asopa, cM;
A% — nepeMeleHne AK0pH;
thy — OTHOCHTEILHAA MATHUTHAA TMPOHHUAEMOCTE BO3LYXa;
S, — naom@aibs HOMNEepevyHoro CeYeHHds MAarHdTHOrO MOTOKA B BO3-
aAyXxe, CM*;
X, — MHAYKTHBHOE CONPOTHBJICHHE, OM,

Tak kak
.S =1, L,>28 v S;=8,,



coornomenue (1) MOMKHO € JOCTATOUHOH CTENEHLIO TOYHOCTH "3aAMEHHTE
hopmynoi 0. dn3fulS
s TN, Yrd d
X, ="Grm 107 ox (1)

MuayxTusHoe CONDOTHBACHHE OAHOH NOJOBHHLI npeo0pagosarens npH
nocToAnHbX rafapuTax CepiedYyHHKa W TOCTOAHHOH BEAHYHHE BO3AYIMHOIO
3asopa leJHKOM ONpejesercs AMaMeTpoMm MnpoBOAa OOMOTKH M, 4acTOTOf
Toka nurapua (npu YCJAOBHH NOJHOrO 3aN0JHEHHA OKHA CeplevyHHKa

0OMOTKOH).

W viii - 1
Do L H : = 5
w1 — ' i
i\ &
Jdds -
hea e e — i
Pue. 2.

IleficTEHTENLIO, BRUAY TOTO, YTO IL10L141b OKHA CepAeUHHKE (S, oMY,
YHCAO BUTKOB @ 1 Juamerp mnposoaa (4, cm) ceasaubl Mexay coboil

BRIPAK EHUEM
4‘&-'5“"
e @)
(K — xoadduuuenT 3an0AHEHHS OKHA CePAEYHHKA OOMOTOUHLIM POBOIOM)

u3 cootHomennst (1) noayuaem

2 -8
10
_ 12,8K Sy ; _;': oM. (3)
- Lo i 2)3
e Se Mg Sy

AKTHBHOE CONPOTHBAEHHE OAHON MOJOBHHE NpcodpaszoBaTens Ry, npu
HEeH3MEHHbIX NapaMeTpax CEepAedYHHKA ONpPENEAeTCA JAHAMETPOM NpPOBOJA
(mpu YCJAOBHH NMOJHOTO 3anOJHEHHS OKHA CEepleYHHKA 0GMOTKOM).

Tak xkax
Rnp = IEP;HTW 1
np
rae |/ — cpenusis JHHHA BHTKAE;

cp. BHT

p — YJAeALHOE CONPOTHB/AEHHE MaTepHana npoBOAE;
W — YHCAO BHTKOB,
NpH yuerTe COOTHOomeHHs (2) sanuuiem

IL'FI. BMT KSBHE

R, = 16p = oM, (4)
Ecau npoBoa MmenHbii, TO ; §
RHPZQBS Ep.HE::: OKH ]0—7‘ 0M. {4;}

* AKTHEHOE COMDOTHBAEHHME 33aBHCHT ¥ OT 4YaCTOTH TOKA NMHTAHHA, HO 3Ta 3aBHCH-
MOCTE B ONMCLIBAEMOH anmapatype nNpPOABAAETCA HE3HAUHTEGALHO, M NOSTOMY €l MOMHO
npeHedpeds,
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[pn nocTognnoil 4acToTe TOKA NHTAHIA (fanr = CONSL) MAKCHMAJAbHA
peaKTHBHAS MOUIHOCTL, HOABOAHMAH K OAUOH 10J0BhHE npeodpa3oBaTens
= [*X,, orpauivena HarpesaHuem OOMOTKH BCICACTEMC BbiCJEHMHI

akTHBHON MomuocT Py, pasroit I*R,,.

M3 npuBejeHHBIX BRIPAXKEHHIT BIJIHO, 4TO C YBCAHYEHHEM HaCTOTH
TOKA TIUTAHHS PACTET H MAKCHMAALHO BO3MOXKNAL PEAKTHBHAA MOLIHOCTE,
noiBodnMas K npeobpasoBareaio M HE CONPOBOMKIAIOIAEACT MNCPErpeBOM
DOMOTOK.

Ha sxopb npeobpasopates ACHCTBYCT 3JERTPOMEXIHHYECKAN CHAA Py
onpeaRaseMan COOTHOMIEHHEM | 14]

1.28.10—1 S,

F} pa— 1 [,rm}r'l.l; . {54’

G

31ech S, — COUEHHE CepAEUNHKA OKOJIO0 BO3YNIHOTO 3a30pa, €M%
0 — TOJUIHHA BO3YUIHOTO 3d30pa, EM
] —cuna ToKa, a;
W — MHCJ0 BHTKOB B OOMOTKE:
F,— cHaa TMpPHTAKEHUs, 2.
Taxk xak peaxkTHBHA® MOWLHOCTL, NOABOAHMAN K MOJOBHIC npeodpa-
30BATCAA, HAXOIHTCH No (qopMmyae
)8t S, 1078 o :
Qup =~ — - f (lo)?, (6)

.l
— | 243

*e

TO JAAH  YMCHBIIEHHS SJeKTPOMEXaHHYECKOH CnJbl (B HeGOABIINX upe-
qenax) NpH HEUsMEHHON pPeaKTHBHOH MOLLIOCTH, NOJABOAHMON K Hpeoopa-
30BATENI0, HEOGXOAHMO YBEJAMYNTL 4ACTOTY TOKA nuTaHusa. Kax yKasnisaer
A. M. Typuuun [15], menareasno, urolGh 3JEKTPOMEXaHHUECKEs CHJIA
Onljia MO KpaliHeil Mepe Ha OAMH NOPAAOK MEHbLIE YCHAHA, BLI3LIBAIOUIETO
epeMeuieHus AKOpA.

B poanosoii aaGopartopuu MBIIulr AH ¥aCCP npumensiin Tpi BHAA
raTtuukos (puc. 3).

Natunx THna | mcnoas3oBain Aas  onpefgeaenss CTATHYECKHX I
[IyJABLCAIMOHHBIX JdBAennil Ha HeGOoABUIOoI Naon@AKe CTEHKH 1a00paTOPHO
MOZEJdH JOHHOrO BOAOCOpOCA MO jAeficTBHEM ABMKYmElcs BOAbl (aas
ONPe/IC/eHHA OTPLIBAIONUIETO YCHAHA, HCNHITHBAGMOro NAHTOH 0a3anbTOBOH
oGaulloBKH W aoxoausmero po 100 z).

Jatunx Tima [l cKOHCTPYHMpOBaH AJS HCCAEA0BaHHS BHOPALHH MOLEN
nAockoro 3atopa. C ero mnoMombio kavepsior Harpysku o 10 we;
natupkoM Tuna 1l — ruapasanvecknii yjaap B HanopuoMm acbOIEMEHTHOM
TpyOONpPOBOAE B HATYPHBIX YCJAOBHAX, ITOT AATHHK PaCCUMTAH JUIA H3ME-
peHHa Harpyaku jao 10 am.

Y naruuka THna | u Il ynpyrus 31eMEHTOM ABJASETCS CTaJNbHAA KOHCOAb-
nas 6anouka (npuGausureanhnie pasmeps ee [ b X k= 30X20X1,5 MM),
v patunka tuna Il — cranpnaa naockas wemGpana. B saBncumocTH OT
KOHCTPYKIHH M HA3HAUEHHA AATUHKA YVIPYTHM 3JIEMEHTOM MOMET CAYIKHTB
GalouKa HA ABYX ONOpax, Crepkensb, pabOTAlONINii HA CIKATHE WM PaCTd-
KeHne, CIpaibias npyiHEa, roppupoBanHas MemMOpana, CKaToIH ras u T. 2.

PacueT YNpyroro sJAeMesta JaTuMKa 3aBHCHT OT BHIAd H3MEPACMOT
Harpyakn (cratHueckoil wam Annamuueckoft). Iloa craruueckon HATrPY3KOIl
MOHHMACM TAKYIO HArpysky, KOTOpas HE H3MEHSEeTCH BO BPEMEHH HJH
H3MEeHsieTcs TAK, YTO BO3HHKAIOUHMH NpPH 3TOM CHJAMH HHEPHHH MOMHO
npene6peus BBUAY HX MaJOCTH. ECIH Ke nepemeHa Harpy3KH BHI3BIBACT
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BOZHHKHOBEHHE CHJA HHEPHHH, KOTOPHIMH MnpeHebpeub HEJAbL3HA, Takad
Harpyska Oyaer AHHAMHYECKOH.

MecaenoBanus, NpoOBeAEHHBIE € HHAYKTHBHBIM JATUHKOM, NOKa34.1H,
YTO BEJIHYHHY 3330pa MeKAy SIKOpEM H CepAEYHHKOM HA3HAvaAlOT B mpe-
neaax 0,3—95,0 mam. Csoime 5 MM 3a30p JejaTb HEUeNEc000pa3Ho, Tak
KdK 3HAYHTEJALHO BO3pacTaeT paccesiHie MAarHWTHOro MoToKa, 3a30p MeHee
0,3 MM TPYAHO peryaupoBaTh. MakcumaabHOe nepeMeleHHe AKOPA IPH
TAKMX 3430pax MOmeT ocymecteaarscsa ot 0,25 no 4.5 mau.

Ve G

|

Pic, 3. KOHCTPYKTHBHLIE CXEMB! HHAVKTHBUEIX HATYHKOB:

J=aarmy ¢ goucoaskon GaaouxoRt; [—aoCnpHENMAOWKA SAcMelRT; 2=\ 0pYrHR
saedeHT (KoHcoaLHas Daanyxa), nRINOUWNATE GIHODPEMEHRD H TKOpPEM; J—IlU-obpas-
Hhf Cepaeuidi H3  NAACTHH Tpﬂﬂt'tllﬂpuﬂmplmﬂ cTaan; J=—006MOTEKE; 5 =TNAIHKH
Kpenaenuu; S—CcTarupamupil i, F—RpYmiHg, K KoTopoR KpeunTcl CepacyRmMu;
S=HBHHAT, PEryYAHPYOUIAA 3430 MEHAY GKOpeM (YUPYIHM SACMEHTOM) W CCpLCHH-
KOM. J/—227T9MK NoRLICHNON MYBSTUHTEALHOCTH © KOHCOALHD @ Danoukoil; /—ynpy-
FHA SgdesmpHT (KOHcoAREAn GAanURA): D _nagHEy KEpenacning; J—nminsid  yapyrora
SACMERTE! 4 — CTHrHIBAKILNT DHHT, S=—=BOCOPMHEUMIOWH] BISMEHT B DHIC TArH;
§—perysatop BoAaVILHOro mORY; F=—o0MOTHO: & —copaeundk #3  dl-00pasHEex
napersd Tpadcopsatopiof eraan; f—uxoph, ABICHOMNUACE NPOOAKCHHEM KORCOAN,
MEGQANEN 13 ABYX madcTal Tpanchopuatopiol craai. ffi=—aavme ¢ Mmeumbpanon;
f—yupyrifl 3AeMCHT—UeALROBRTONCHEAT MeMOpaNy © DNOPHKMM EOAbLUOM. 2—KOD-
NYC ALTUHKA] J—Turn; F—ukopk; S —=Cepaeging; O-—=upyaim  F—Kpenexnan xo-

J0IKA; J—KPCHCKHMC BHATH.

[Ipn pacuere ynpyroro s/AeMeHTa JaTHHKA HA CTATUYECKYID HATPY3KY
cAelyeT 3aJaThCAd MAKCHMAJbHLIM TNepeMelleHHeM SKops (B BHINEYNOM: -
HYTHIX Npejenax) ¥ BOCNPHHHMAIOUICTO 3J€MEeHTa, HCXOAH M3 YCaosHil
npoeogumore onsita. HeoGxoaumo Ttakike, Xord OB ODHEHTHPOBOHHO,
3HATE MAKCHMAJAbLHOE YCHJAHE, KOTOpPOe ACHCTBYET HA BOCTPHHMMAIOULIH
JAEMEHT AaTyiKa, PasMepr YNnpyroro sJ1eMeHTa onpeieasioTcs 110 N3BecT-
HeIM (GOpMYJaM CONPOTHBACHHA Marepuaios (taba. 1).

Ma puc. 3 Buano, uto AaTunK THNA | BHUIOAHEH € VIIPYTHM 3JEMCHTOM,
paccuuTaHHelM npu L menbme {, a patTunk tMna Il —c yopyrusm snemedTom
npu L Goavme /.

ITpt pacuere yupyroro sjaeMeHTa no MakKCHMaALHOM aedopMaliy
NPOBEPAIOT JAEMEHT O JA0IYCKAEMBIM HANPAKEHHsAM, TaK, 4TO0H 5, < |5/,
rjae o, — HalpsKeHs npH pacydeTe;

|¢| — AoniyCcKaemple HanpAKeHua 404 MaTepHasa, u3 KOTOPOro H3rora-

BJAHBAETCS YNPYTHIl 3JEMEHT.

[Tpy H3MEpPeHHH JAaTUHKOM JAHHAMHYECKOH HArpy3kH ero ynpyru
SAEMENT COBEPIIAET BHIHYIKACHHBLIE KOJaebanuf ¢ Hajauuuem CHA CONMpPOTH-
paeHus, PaccMOTpPHM YiIpyTHil 2JeMeHT, KOTOPbI H3roTOBJAEH B BIAE KOH-
COALHOM BAJNOUYKH, HMEIONell Ha KOHIE BOCHPHHUMAKLLKI anemenT secom W,
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MMpu aedictBun Ha ynpyrufi saement cuaoit Q-sinof [13] ypasHenue
ABMKEHHA KOHIA KOHCOJM 3alHCBLIBACM H3BECTHBIM M3 TEOPETHUecKOof mexa-
HHKH BBIPANENHEM _

d’x dx i o3
d—F'HI-E-’I'E—FmI—Q’EIHMf. (T]

TaGauua l

Ynpyruii saeMet edopmauna

| B rouke npHAOKEHHA HATPY3IKH
PR
Y85
KosconbHas Ganouka ! 1l B rouke uamepenns aedopmanun L <l
PL1 L

¥ergprt—TF
P !
11 L}f:y:m(ﬂ —"3')

| PagromepHo pacnpeaescHians Ha-
rpyaka HuTeucHBHOcTH P
PD1
Mewbpana kpyraas, sauiemienss no f v = 0,0106 Fhi
DKPVAHOCTH
II CocpenoTouennas cuaa P B uyentpe

PDz
memOpans y = 0,17 ER

[IpuMenaHie, ! — paccrodmrne  OT  3aEMAGHHS 00  TOYKH NPHAOKEHHH
HAFPY3KH; L — pacecrodanue OT KOHUA AJWeMAenHs 10 TOYKH HIMepeHHd
nejpopmauny; D — anamerp memOpannl; £ — MOLyAb YNPYrocTi MaTepHana,
H3 KOTOPOrQ H3roTOBAACTCA YNpPYTRHI saement; [ — MOMEHT HHEPIHH ceue-

' b fid
HHE | Aa% ceveHHd npaMoyroabHoi Gaaouxu /= ﬁ); h—Toamuna ynpy-

roro sacsenta (memépansl, GaT0UKH).

3nech
ag
n= o
d.x
o T CHJ1d CONMPOTHEJICIIHA,
Ng
PEW

K — rpys, sei3siBaiomuil jedopmanuio (nporuG) ynpyroro siae-
MedTa, PABHYKY clAcHHLUE, Q'E"E—.'—*
Muterpaa 3voro ypaBHeHHA HAXOAHM B BHIE

- , 2
g nt (A sinw,f 4 B-coswlt) — (:2_ mg;I:— Amene cos mi -1
q (w? = m?) :
+ Tt i) Tl S0 ML, (8)

M3 ypastenns (8) MOXKHO NOJYUYHTh BHPaKEHHE AMIVIHTYAbI BBIHY -

nenubix KoaeGanuit C, npeacrasasiomedt coboit otHomenne C = —pr—,

rae Ague — AMIJAUTY13 BHHYKAGHHBIX KOJAeOaHHH YNpyroro s/eMeHTa;
A — aMnanTyaa BhIHVHAAOIIER CHJbL
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f

C= = 3 (9)
[ r 2 f?
]-“/ s Ry

3aechk fu = 7:3;— cOOCTBEHHAA 4acTOTA CHCTEMLI YNPYrHil — BOCHPHHHMAO-
il 9aeMeHTH

m
f = —— — uactora Bosmymatomeil CHJbI;

o
E=T— B dHYHHA, JIdBHCHLLEN OT CHJ C[}[I[}ﬂTHB.’IEHH'aL_

C o "1|I'|III

.

Ha puc. 4 noxasans spuBeie 3apHcHmocT ypashenus (Y). Ha pucynka
BHAHO, HTO TOUMHOCThL H3aMepenHs Jii-
p=le HaMHYeCKOH HATPY3KH AaTHHKOM OYy-
c b’ s _ NET TeM Bhile, YeM MCHbINE OTHOLUC-
- $= by i =l

- 3 R HHe ;,i[ . Jasa Toro 4yToOL NOTPEeNnHOCTL

L2 H3MEpPEeHHs He 1peBocxopuaa 5%, 10-

L0t ! | CTATOMHO CoOAIONeHHsT HepaBelCTBa

Jo= 4/, (10)

T, €. cODCTRCHHAA YACTOTA CHCTEMBbI
VIPYIHil — BOCNPHHHMAIOWNE  3Je-
MECHTHl JIOJ3KHA OBIThb BblIE H3MEpHA-
eMOil acToTH JAHHaMHYeCKO# Harpys-
KH MO MeHbIUEl MEpe B YeTbipe pa3sa,

Ha puc. 5 paHbl KpHBHE H3ME-
HEHHSE  JAHHAMHYECKOH HATPY3KH BO
spemenu. Kpusaa a nsobpaxkaer Ha-
rPYy3Ky, NepHoi H3MeHeHHd KOTOpOM
7 octaeTcst NOCTOAHHLIM BO Bpeme-
HH; TaKas HarpysKa XapaKTepu3yeTcs
ABYMS TapaMerpamu: amnautyioit A

. I
H nepuojom 1 (mm yacToTol f= 'T') :

Kpupasi & Beipa)aer Harpysky, y
KOTOPOH H aMmJHTYJAd H NIEPHOA HE
OCTAIOTCA NMOCTOSHHBIMH BO BPEMEHH; OHH H3MEHHIOTCH, ABAAACH (yHK-
HHAMH KAKHX-TO CJAYYaHHBIX BEJHYMH; TAKYI0 HArpysky MOMHO Xapak-
Tepu3oBath [6] Makcumaabno#t amnaurypoit A . H CHEKTPOM NEDPHOJOB,

HAN CNEeKTPoM HacToT. [ MAPOAHHAMHYECKAs HArpyska TypOyJAeHTHOTO
noToka ssasercd unarpyskoil Tana [l Harpyska Tuna | Bo3HuKkaeT B Mauin-
Hax, AeTajH KOTOPHIX BPAMIAIOTCH € NOCTOSHHOH Yra0BOH CKOPOCTHLIO HJH
HMEIOT BO3BPATHO-NOCTYNATEJbHOE ABHMKEHHE C MOCTOSHHLIM IIEPHOAOM.

[lpu pacuete ynpyroro SJAEMEHTA. JaTYHKa, H3MCPAIOUIErO AHHAMH-
yeckylo Harpysky, aas coGaionennst coornomennn (10) HeoGX0AHMO XOTH
Gbl OPHEHTHPOBOYHO 3HATL HACTOTY H3MepsieMOll narpysku. blaywas ruapo-
AHHAMHYECKYIO HArpysky (nyabcauuu Aasaenufi ¥ CKOpOCTell) Ha MOAGAAX
IHAPOTEXHHYECKHX COOPYXKEHHH, MAKCHMAALHYIO HACTOTY HATPY3KH MOMKHO
npunsaTe pashoii 150— 200 g,

Hccaenosateneit B aTol obaacTd Goabedi 4acThio HHTEPECYIOT TOJAbKO
kpynuoMaciTabubpe NyAbCAlWH, YacTOTa KOTOPbHIX HE [PEBOCXOJAHT

"

Puc. 4.
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40—>50 2. TaxuM 06pa3oM, ODHEHTHPYHCE HA KPYNHOMACWITAOHKIE NYabCa-
MK, COOCTBEHHYIO YACTOTY CHCTeMW YIPYTHi — BOCIPHHHMAIOLIHE 3.7€-
MEeHTH HaznauaeMm pasuoil f, = 150—200 24, B

Pasmepnl yupyroro sJjieMenTa Onpeaeasior € noMOULBIO . PA3AHYHBLIX

meronor [10]: npod. C. A. Bepumreiina, sHepreTHuyeCKHM, 3aMEHOH pac-
NpeleAekHHOl MAacchl COCPeAOTOYMEHHOH, CNHOCOOOM MNPHBEAEHHBIX Macc M
APYTHMH, 3aAaBanach COGCTBEHHON HacTOTON CHCTEMBl YNPYruil — BOCHpH-
HUMAIOWHHT 3/AEMEHTHL.

Iq a

A

T ¥
Puc. 3.

CoOCTBEHHY IO YACTOTY YKa3aHHOI CHCTEMLl, ECAM HE YUHTLIBATL MacCy
YIOPYroro 3/JeMenTd, MOMHO HAHTH 1O H3BECTHOMY BbipamKeHHIO

. ara .
fuﬁg;l/%z-':, (11)

rae y— aedopmauus (nporub) nox ASHCTBHEM BeCd BOCNDHHHMAIOLLErQ
aJaeMenTa
Ilasg  parduka ¢ YOPYTHM  3J€MEHTOM B BHOE KOHCOJABHOH OanjoukH

(puc. 3, 1) umeewm
Wwr o 4wn

Y= BEr = Eti® °

IMoacraeus B (11) BHIpamenue aaa y, NOJAYUHM
e - gk 1 Ebl? ’
fu*z—ﬁ]/aw-p == | e (1)

W
3necy My= — — Macca BOCIIPHHHMAIOUIEr0 3JEMEHTA,

M3 gopuayant (11°) MOM¥HO NPHOAHKEHNO ONPENEAHTL PasMeph Viipy-
roro aaemedTa. JJAs TOYHOrO YCTAHOBJAEHHA pa3MepoB o00paTHMCH K
cnoco0y npuseireHHslXx Macc. Ilo stoMy wMeTtopy mnpeanoaaraém, uTo
YOPYTHil 31EMEHT HEBECOM, HO YaCTh €ro Macchl ml, paBHOMEPHO pacnpe-
AENEHHOH 110 AauHe [, CcuHTaeM COCpejJ0TOYEHHON M NPHAOKEHHOH Ha
KOHIIE KOHCOAH.

anB\EﬂE!IH}fIﬂ Maccy ynpyroro sJjesMeHTa HaxXOoAHM MO BbiPAMKEHHIO

[

§MMﬁmﬂ
M = = : (12)
Ya
rae m(x) — pyHKUHOHAAbHAH 3aBHCHMOCTbL pacnpejiefeHHs MacChl no ocH
Ox (npu & u h = const ¥ OMHOPOAHOM MaTEpHajJe YNpyroro
sjeMenta m(x) = m);

¥ (X) — ypaBHeHHE H30THYTOH OCH YINPYroro sjieMeHTa;
¥, — Makcumaasnasn aedopmauus (nporuG) ynpyroro siaemeHTa Ha

KOHIIE KOHCOJH.
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Jlaa yupyroro sAeMeHTa B BHAE KOHCOAbHOM Gajouku (nmox aeict-
BHEM CHJAB p = 1) MaKCHMa/abHYI0 AedOpMalHIO HAXOAHM M0 BbLIPAKEHUAM

fa
:J"Fa:E‘ET" (13]'

B30k — a3 3
() = 5g7 (2G5S ) = g8 @1 — 2, (14)

[Moacrasue supaxenuwe (13) u (14) B (12) u cunran m(x) =

OvieM HMETh
!

' 33
M:Eﬁ—g[dfxﬂ——x”}dx=ﬁ-ﬁm!. (15)

o
34
IpuBenennas macca oxasajack PaBHON 737 MACCH! YIPYTOTO SJAEMEHTA.

Takam oGpaszoM, w4TOGLI TOYMHO ONPEILEJHTL COGCTBEHHYIO HACTOTY
ynpyroro saemenra B (opmyae (11°), K Macce BOCIPHHHMAIOUIETO 3Je-

menta M, npuGaBafseM pz; MacCh YOpyroro sJaementa, M dopmyaa (117)

H[}HHHHEE‘T BHI
/ Ebh i (16)
l Iz ML.-}-——-m:‘)

H.1H, 3aMensad MAaCcCH COOTBETCTEBYIOMHMH BECAMY, OKOHYATEABHO NNOAYYAEM

] W—|— mwns)

rae 71— oObeMHBIl BEC MaTepHala Ynpyroro sjaeMenta.

U3 dopmyan (16°) moxuo wafiTy pasmepnl ynpyroro saementa [, b
H b aana pateuxos tHna | w Il (em. puc. 3). B taGa. 2 npuseaenst gop-
MYJbl OnpejeaeHna COOCTBEHHBIX YacTOT jAas HEKOTOPHX HauboJjee yNo-
TPEGUTEALHBIX YNPYIHX 3/J€MEHTOB.

TaG6aunga 2
Ynpyruit saesenr Coficteennas wacrora, 2
1 o Ebh?
E{DHCHJII:H.'IF[ Oaaouka -'ﬂJ - K 33
i e (1114
12 (w + 707 )
Baaouka wa apyx onopax fo = = / gFbh?
% 17
Bl W4—1bhi
. ] T gt )
Mewmfipana (B KauecTse YNPYroro u
BOCHPHINMAIOLLIEI'O SAEMEHTOB OaNO- o ST TR
BPEMENHO, 4 Takwe H AKOpA), 3axa- fo =45.--E V —
Tan N0 KPaAM (1 —wupy

NMpumeuanne., £ — Moayap yopyrocTH; h — TOAWMHA YOPYroro 3aeMeHTa;
v+ — ofibeMHuii BeC waTepHasa yOopyroro saementa; p — KosdHument
Myaccona memGpans; [ — aanua Gaaoukn; & — wupuua Gansouku; ) — ana-
MeTp mMemopannt,
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B cayuae, Korga HEBO3MOMHO VCTAHOBHTL YACTOTY HArpy3KH Aaxe
OPHEHTHPOBOYHO, PasMepLl YNPYTOro 3/JCMEeHTa HAa3HAYAT KOHCTPYKTHBHO
H CHHMAKIOT YaCTOTHYH) XAPaKTCPHCTHKY HecaelyeMoro mnpouecca; mno
W3BECTHOI YK€ 4acToTe B AaAbheiiieM pacCUHTHIBAIOT YHPYTHH SJeMEHT
AATUHKA.

Uem solite coOCTBEHHAsT 4acToTa ynopyroro 3sAeMeHnTa, TEM HHIKE
4yBCTBHTEAbHOCTL AATYHKA, H NMOITOMY B HEKOTOPLIX CAYHAfX YMECHBINAIOT
COGCTBEHHYIO 44CTOTY VNPYroro 9/71eMeHTa C TeM, YTOOB MOBBICHTbL MYBCT-
BUTEJALHOCTh A4TUHKA. B TaKHX caydasx Aas H30GekaHnus MOTrpeiHocTed
NpH nepecuere NOJAYUCHHBX AAHHBLIX 3aNHCHIBAIOT HA VIEHKE ociuaaorpada
(nan KakoM-am0o ApyroM camonuuymeM npuGope) KpUBYIO 3aTyXaloLlHX
koneGanuil cHCTEMB YNPYrHil — BOCOPHHUMAIOWMH 3JeMeHTH. YpaBHeHHe
3aTyXalomuX  KoaeGaHuf CHCTeMBl npeacrapaser coboit  H3BeCTHOE
BblpaKeHHe

x = x,e” " coswt, (17)
fr
X, — @MILIATYl@a B MOMEHT yjapa no BOCMPHHHMAOUIEMY 3JAEMCHTY;
® — KpPyropas 4acToTa,
Crenens 3aTyXaHus 3aBHCHT OT BEJHYHHH MOCTOSHHOW 7. AMILTHTY 1A

- gt

KoeGaHHsl yMEHbIIAeTCA nocae Kamaoro mukaa (7)) B OTHOMICHHH —

D‘I’IDE.ﬂ.EJIHB H3 OCHMAJOrpaMMbBl OTHOUWIEHHC JABYX COCEAHHX AMNAUTY A,
HaXO0JHM [MOCTOAHHYIO A,

Kosthdpumuent B, 3asucsmiuii OT BeJAHUHHB CHJA CONPOTHBJAEHHA (9),
UMEEM H3 BEIPAKCHHS

3 . 2n nl

= — =, (18)

L]
I

Yeranosus B, a f u f, B34B U3 ONBITA, BLACHAEM NOTPEIIHOCTh H3ME pe-
Huit no cootnomennio (9) wan no puc. 4. INoxoGuuiii MeTo ] YA00ECH TOALKO
NpH HArpy3Kax MEpHOAMYECKOHA (CM. pue. 5, @) WM HEuepHoAHYeCcKOll,
HMEIOIHX JIOBOABHO y3KHit ChnekTp 4acToT ([pa = 1:2fnm)s B CAyuae,
KOTAA4 HeNepHoJHYECKass HATrpy3Ka MMEET IUHPOKHA CHEKTP HacToT
f. =10f,, BHIIEYKA3AHHbIl METOJA CTAHOBHTCH TPOMO3IKHM H
TPYAOEMKHM.

[MpuBepennsblil pacyer yupyroi CHCTEMB AaTUYHKA IIpH BO3JICHCTBHH Ha
Hee AMHAMMYecKOoil HArpysku CHPaBeAaHB TOABKO TOTJa, KOrja ynpyras
cucrema JedopMupyerca B TY WK JIPYTYIO CTOPOHY OTHOCHTEAbHO CBOCTO
paBuoBecusi (puc. 6, a).

[lpu nyabcalus, NPOHCXoAAUIEH OTHOCHTEABHO KAaKOro-anbO Apyroro
noaoxenusi (puc. 6, 6), B pacuerT BBOAAT 3arpyeHHYIO YIPYryio CHCTEMY
¢ Maccoii Harpysku, onpeaeasiemoft npoussenenneMm Si,7,
rae S — naomajb BOCHPHHUMAIOMIETO 3JEMeHTA;

T — 00bEMHLIA BeC MHIAKOCTH;

A, — BhicoTa croaba xuakocrtu (puc. 6, 0).

Jlag MsMepeHus nyabcupyioulefi HArpYysKH MOXKHO KOMIEHCHPOBATH
OCPEHEHRYIO HArpy3Ky Crenuaibubimi Kommencaropamu [18].

MuayKTHBHBIE JATUHKH MOTYT OblTh PaSAHYHEIX KOHCTPYKIHH B 3aBHCH-
MOCTH OT BHJA W3MEPAEMHIX HArPY30K M YCAOBHH, B KOTODHIX HALJACKHT
paGorath AaTuuky. Tem HE MeHee NPH IPOEKTHPOBAHHH AATHHMKA HeoOxo-
JAMMO 1PEAYCMATPHBATEL, YTOGH KOPNYC AATUHKA ObI/ JLOCTATOYHO KECTKHM]
JKECTKOCTh JeTaqaell, K KOTOPHM Kpenarcs CepAeuHHKH C KaTyIIKaMmu, npe-
BOCXO/M/AM JKECTKOCTh YIPYroro saemedta no menuieit mepe B 10 pas;
NPHCNOCOGAEHHS JaBajl Obl BO3MOJKHOCTbL TJIABHO H3MEHATH 3a30p MEXALY
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CepAEeUHHKAMH M fiIKOpeM; uToOh B Y31aX TMepefayd AKOPA C YnpyriM
371EMEHTOM OTCYTCTBOBAA cBoGOAHLI XOm — JaodT.

HsmepuieabHble uenu (puc. 7) NpeicTaBasior €000i0 MOCTH nepe-
MEHHOT0 TOKAa ¢ BEHTHWJILHBIMH 3JeMentaMn. B aurtepatype mnogoduuie
cxemMHE onucansl wexocrarouso [1, 3, 4, 3.

[TpHMEHEHHE VKA3aunLIX CXeM YIpollaeT KOHCTPYKUHIO H3MEepHTedb-
HOM anmaparyphsl, 4 TAKKE MO3BOJNAET OlpPEIeNdTh HE TOJLKO BelHuHHy,
HO W HampaRJIeHue H3MEHEHHS uaMepsaemoil seawuuns. [lpudop, cobpau-
HEIT 110 OHOH M3 3THX cxewm, obaazaer (pa3ouyBCTBHTEALHOCTLIO. Ha cxeme
awnd (cv. puc. 7) NPHHATEL CALYVIOUHE O00O3HAYEHHA: BEHTHILHBIA
sJAEMEHT mad rpynna sedtHaedl (8), obdaajamowas OAHOCTOPOHHEH NPO-
BONMMOCThIO; MH/IYKTHBHLIE conporTusiedus (X, ; X, ) npeodpasoparens

r P B (A48 TPOCTOTH dKTHBHBIE CO-
. e S e e — . CTABIAIONIHE CONPOTHBRJACHHHA
5——«‘&“—_’___—"‘5_: ¢ npeoGpa3oBareds Ha cXeMme He

o nokasanu);  GasaHCHPOBOYHOE

a

5 36%_ %ﬂﬁhﬂ CONPOTHRAEHHE Rg; H3MEePHTENb,
e ,,fg’r:-- :ﬂ,;q U uaM. (MHAJHAMOEPMET) HJAH BH-
P bp ¢, Oparop ocuuraorpaa); TOKH
(/,, 1) B BETBAX CXeMH; TOYKH
Pie. 6. cxemMul AB, coraacyloumue TpaH-

cchopmaroput 1py, 1ps.
Paccmorpum paGoty npuGopa, cobpaunoro no cxeme a. Ecan Beau-
4YHHA H3MEPAEMOro apaMerpa pasHa HYJdi0 W npuGop cOasaHCHpPOBaH, T. €.

Puc. 'i".'

X, =X, nr=r, (Ha caMOM jieqie B 3ToM cayvae X, =X, , a faNaHCH-
i | i b

- X 1
POBKA HACTYNAET MPH BLINOJHEHHH YCJAOBHA r~—=—-), TO TOKH B TJjaeHax

paguul (f, =1,). Toraa norenuuassl Touexk A W 5 TOWKE OYAyT paBHH
H TOK 4HYepe3d H3IMEpHTENDb He NMPOXOIHT, HGI".H.EI e 1on JeficreHeM HaMep#ae-
MOro mapaMmerpa pasHosecwe wapymaerca (X, > X, |, TO TOKH B niaedax
uamenaorea (/; < [,). CaenoBareabHo, noTeHnuan B rouke A GyneT MeHbilne
oreHuuana s touke B u uepes usMmepureas noiger tox or B k A. Ecam
e 0] BAMSHHEM H3MEpAeMOro napaMerpa paBHOBECHE H3MEHHTCH B
apyryiwo cropony (X, <X, ), TO TOK Hepe3 HIMEDHTE]L HANPABUTCA
or A x B.

Tax kax cxema obaamaer BHNPAMHTEAbBHBIMH CBOHCTBAMM, MAJA7 Hee
NOAMHO BHINOAHATECA cooTHOweHHe [12]

I~
fn:m"_—i ﬂ_‘ “g
1% )

i



rae /[, — TOK, NPOTEKAIoUHA Yepes H3IMEepPHTEedh:
1 — goapunenT, saBuCAmMl oT X, N -_I-E- Rs [12] u onpepeasembit
no puc. 8;
[ — 3(eKTHBHOE 3HAYeHHe TOKa, KOTOpmil nporekan Ol uepes

HaM
H3MEepHTEe AL NPH 3aMeHe BCHTHALHRX SJAEMEHTOB CXeMul I1po-
BOAHHKAMHS

Ky — xostdummnent dopmit Toka.
B wpeaasnoMm cayuae npu cHuyconaaashom Toke Ky = 1,11. Tpin ucnoab-
30BAHIM NOAVApOBOAHHKOBHX Bentuaeil [7] K, =1,15.
Bocnoab3osaBiminch CHMBOJAHUCCKHM METOAO0M, COCTaBuB ¥ pCHINB

ypasHenua Knpxroda jas MOCTa NepeMeHHOro Toka, Haxomum [,

d 35 5 * S————al,: (2]

[Tpenebperas eMKOCTHHIM CONPOTHBIGHHEM npeodpasoBaTeas, CHHTAA
conporusaedne OalaHCHPOBKH H H3MEpHTEAd
YHCTO AKTHBHLIM, 3aMACHIBACM Ynum

E, =A’I_:ctg?+jk'il1
2 =X,qclg*{-—i—j)f_,_.
z, =ry+j0 b (21)
2y =ryJ0

EH:ﬂ-l = Ryau -+ f.D

rue J— MHHMAasg eJHHHIA;
COS P — AAf MHAYKTHBHLIX JaTUYMKOB, KaK
ykasuiBaeT TypuunHs, 06bun0 Koaeh- Prc. 8.
aetca or 0,8 mo 0,6 [15];

Cos
1 —cos? % :

clg o =
E‘FV

MUs cooTHowenus (20) suawo, 4to MocT cGaaancuposau, 1. e, [, =0
NPH YCJAOBHH

HAH i -
.'\L:clgg; +;,‘.£_I = ry
Xﬂ. Etu e +"i-.f;-1 -Ir-l

(22)

L]

Ho Tak kak npH PaBeHCTBE HYJAI0 H3MEPAEeMOro napamerpa HHAYK-
THBHBIE CONMPOTHBJAEHHA OGEHX MOJOBHH peodpasoBaTens pPABHLL MEKY
co6oii, To ycaosue (22) mpuHHMaeET BHI



z
1 ¢
TRﬁ . (227)

[Moa Bo3jeiicTBHEM H3MEPAEMOro NapaMeTpa pPaBHOBECHE HAPYNIAETCH
M MepeMeHHHE MPHHHMAOT CAElyIONHE 3HAUCHHHA:

z, =X, clge +/j (X, +4X,)

(217)

ATH COOTHOMEHHA NpHOAMKEeHHLe, TAK KAK H3MEHEHHE AKTHBHOH
gacTH MOJHOTO COTNPOTHBJAEHHA HE YUHTHIBACTCA.
WUcnoasays (21) u (21) u npeneGperan AX, uAX, B 3HaMmenaTeac,

npeobpasyem Buipaxenue (20).

P (Sl

HaM = _ | 2 o = 1 :
(; + 5 Re ) Rygy + 2Ry (z + 5 Rs ) |

Tak Kak MOAYAL TpousBeneHust (MacTHOro) paseH POH3BEACHHIO
(vacTHOMY) Moay.aell, nojayqacM

I 8
= 0] U By HJ..'ELI —AX, ) |

nam

-

= | = l —
5+'§Eﬁ (2"1‘— 'E'.lqﬁ }fi’m“"{— :Rﬁ

HAH

- 1
"Fu.-:u i (T Unm Eﬁ | ﬁ'xﬁ.. o iIz""']{f..,l) .

”:‘/)fi (14+ctg®s) + X, R, clge +7]1_R:] e

e 5

[

X [Vﬁﬁml}"i (1 +ctg?e) + X, Ryctg o+ R; |+

e

PR el i _— —-
-+ ERII!HXL Rﬁ [x.r_ “ + Ctgﬂ ?] o i ‘Eﬁ Etg ?] T

.q:: .
+ X} R (1 +ctg? %) “ (23)



[loassysce cootnomenuen (1), onpeaeasem AN, udX, u nojcrasas-

esm B ypasuenne (23).
[Tpeanoaoxum, uto y Huaykrusnoctn X, BO3LYWIHBIA 3330p yMEHb-

HHICH HA Beanuuny A3 a4 v MHAVETHBHOCTH XI,__ COOTBETCTBEHHO VYHBEJH-
YUJACH Ha ¢,

Tornaa
g 2 £ .0 Jﬁ -8
j..}j_rq = () 47 fw S o 0 — m,
: i x — AR —8
AX & T f.j,q'ﬂzfm .';.: 6 {'-'LE T ) 10 )
CaenoBartenbio,
' ~ | 245 ~8
i-'i‘-x;,. _-L!f;_‘ | =04="f 0*S_ o — ARy 1078,

MO TAK KAk corJjacHo cootHomexnio (17)
0,4 =" fo’S 107" = WX, , noayuaewm

2X, 33 b
AETR — (AR °

[AX,, — 8%, | =

ATH
0%, .m

A
.“'J)

Otcioaa euipaxenne (23) nupunusmaer sua
U Ra 1’! '1“'

1 ixlpll = -I.lr:‘!:";_:

L= %
HaM [1 J-J ] V .t fl +E|g -.-]— 1i. Jr;lﬁl:tg ‘; R
I"....'l-
o
[ ‘/-'Efmu Xi "‘Cfﬂ"i‘}-i'ﬁ' Rﬁ ctge+ E“ I—I-
: ;;+}
TERII:I-HXL Rﬁ ["YL {] i ﬂgz"?]'l' T"?ﬁ cty I+
.{:...
+ X7 RE(1+ctg?s) J (24)

3 .. A3
Ecan 1pofb = AOCTATOMHO Maja, TO CoOTHomeHne (24) samensie
JNHEAHoH 3aBHCHMOCTBIO

= H““T ﬁ.'ﬂ -"l'l;. J?J'

— — ———— - —— — — —— o =
——

was = —
.i'.;l Vﬂ:‘- {l — ':11.31;} e ..‘."L Rﬁ Clg < -+ TRE’

X [kl/fe':;,.]«‘fiu +ote?y) + X, Roctee + R |+

>
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!-}

Lono '
2R, X, Ry | X, (1 +ctg?e) + —é*ﬁuclg?H

..;:..

+ X, R; (1 + ctg®9) ] . (25)

Onpeneasem OTHOCHTEALHYX OWHDOKY, BLI3BAHHYIO 3TOH JAHHEHHOA
AIPOKCHMANHER:

T. €.

- (ﬁﬁ) (26)

[Mpumennn coornowmenne (25), supamenne (19) ¢ zapanee H3BECTHOMH
CTENeHLIO TOYHOCTH 3AMEHACM

Upur Rg X A
f: =i T nur "6 “TL B ¥

R
K':Plﬁ ]/.1.".;' (1+ctge)+ X; Ngclg g+ }Rﬁ

cee >

5 {1: I/ X; |;f1+c:.~:f?} + X, Rgetg® o +}R§]+

i —
+2R, X, R, | X, (1 +-clg?s) + X R} (1 +ctg’ o) ] ] (27)

YyuTeinad, 4TO PLeaKTHBHAA MOMIHOCTL, norpebasemas 0aHOl nO0A0-
BAHON MHAYKTHBHOrO npeoOpasoBareas B TedeHue padoyero noaynepno.la
(npeoGpasoBaTeas, NOAKIIOHEHHBH K CXEMe 4@ B OTJAHuMe OT npeobdpaso-
patean, MOAKJIOYEHHOTO K cXxeme 0, norpelaseTr SHEpruio TOJALKO B rede-
HHE OAHOrO NOJynepHoja), onpeaeasercs no Qopmyvae

Uﬁn‘r "]{L

Qup =

X (1 +ctgte) + X, R, clgz + Ti‘ R

3aMUIueM BIpAKEHUE MOMHOCTH TOKA, NPOTCKAKWEro 4epe3 H3IMEPHTEAb
2 RN A
Qu:m = ‘quRn;u= {R}u,“ QHP Hﬂ. -"Y,,;_ (H) (J:ﬁ‘) } .
. {R::au [XJ'.E. (1 + Ctgz ?) _! ""YL Rﬂ EtH? + + Ri ] +
+ 2R X, Ry [ X, (U ctg?e) + TRacles | + X} R (1L + ') |. 28)
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Kak M3BECTHO, OTKJIOHEHHE CTPEJKH H3MEPHTEJALHONO MEXAaHH3Ma Ha-
XOJUTCA B MPAMOIl 3aBHCHMOCTH OT MomlHocTH P, BHIEJIAEMOH TOKOM,

MPOXOAALIHM YEPe3 STOT H3MEPHTEJbHBIH MEXaHH3M.
U3 coorHomenus (28) BuAHO, UTO NPH BCeX MNPOYMHX PaBHLIX YyCJ0-
BUSIX MOULHOCTh, OTAABAEMAsi HM3MEpHTeALHOMY npuGopy P, ., H3MmeHsaer-

cA NpH NEpeMeHe COMPOTHBAGHMH H3MepuTeabHoro npubopa K, H AOCTH-
raet HaWGOAbIIEH BEAHYHHB MPH MAKCHMYME (YHKILHH:

?(Ruau) = leu . {Ri:m [Xi (14 ctg’e) +- XJ: E:’- ctg 2 +

+H-I'-_1_R'; j|‘{"2R"mX£ Rﬂ [XI“ *|=Ctg1 ?) + 11 Rﬁ ctg ¢ I:

~)

+ X2 R (1 + ctg? ?}} : (29)
DyHKIHA P (Ru,-....) ACACTBUTEABHO HMeeT MAKCHMYM, TaK Kak
9(0) =9 (0) =0
s(0< R, ,<o)>0.

Jasg onpepenenus peauunust R, npu kotopoii ¢ynkuus ¢ (R, )

NPHHUMAET CBOE MAKCHMAJALHOE® 3HAYEHHE, [PHPABHHBAEM HYJAI0 NPOH3-
BOAHYIO 3TON GYHKUMH M pemaeMm noayuedHoe ypasienue. Ecan 370
ypapienue B obaacti cymecrsosanust (pyukunn (0; 20) umeer OJHH KO-
PCHB, TO OH W ABAAETCH HCKOMBIM 3HAYCHHEM

dzg?uw} = {Xi RE& (I E ::f.gz "F] L Ri;u: [Aﬁi “ =F Cigz ':F"} 4=

] o | e I i3 i
- ':{.E Rﬁﬂtf.,"-:" _—',I"En J}::sz [}‘L{l r CIL’-?} L

+- ‘J(_;_ R& Elgﬂ = Tll' R: ] i ERHHH}:L Rﬁ [XL“ + Eigz E} L

= 2
+pRyclge ]+ X K, (1+ete's) | =0,

OTKYZa HAXO0AHM Caelylollee EHPHH‘EE—HHE:
X, RV T+agds
i - ® {3[]]

V X7 (1+ctgde) + X  Rgctgp + 711' R}

R

Cootaomenue (30) 1 onpeaeasieT ONTHMAALHYIO BEJANHHHY CONPOTHBACHHS

HaMepureastoro npubopa,
Haxomuy mommocrs P, NOJAYHaeMYI0 M3MEPHTEJIBHHM MPHOOPOM

NPH YCJAOBHH COrJacOBAHHA COTPOTHBJACHHS H3MEPUTEABHOrO npubGopa

R .. € CONPOTHBACHHEM CXEMBl, T. €, NpH Bhinoanexuu cootHomenus (30)
i npH noctoanioil MougHoeTdH S, OT/1aBAEMOll HCTOYHMKAM MHTAHHA



nj 2
5 UIIH'I‘

e —,
V XLt +ctghs) + X, Reetg s+ Rg

p —[Llg r \? [ as)?]. T =
T ke T“HRG X;(ﬁ E') ,{Vl i L'f.g"? %

<[+ e+ X, Rycteetr AR

]

.. .‘:_;,.
T [XL (14 ctg®9)— -é—f?:'ﬁ ctg q:h/ X7 (1 + ctg’z)+

--a.g:'_: I -
+XLRﬁCtg{F _'_TRE}

O0o3HauaeM il R Torna

1 v 427 a8\ ?]
Pn*a: g (: )(h :{Hl__":tzﬂ' X
am [ " Nl *"‘-q, .'-.u).'“ [ £ %

1/ | +-clg?y + kctg s —1—%#2 .

3 sToro coorTHOMEHHS BHAHO, YTO MOUIHOCTL, NOJYYEHHAS H3MEPHUTEAL-
HeiM npuGopom P, Ovier Hanbo.abuiad, KOrla MPHHHMAET MaKCHMaab-

Hoe 3HayeHne QyHKIHns

P (k) =R {If"l +ctg®s {1 +- ctg3%+kctgf?+-1—"32] +

‘Tr.:}

—[—[1+ttf?+%kctg?

l/l+ctg'*=? + ketg s

31a (DyHKUHA ACACTBHTENBIO HMEET MAKCHMAJIbLHOE 3HAUCHHE, Tk KAk
b(0)=0(o0)=0 n 4(0<k <o0)>0.

Jlas onpenenenns 3HAYEHHs R, NPH KOTOPOM M3MEPHTEIbHBIH [PHOOD
NpHOGPETaeT MAKCHMAALHYIO MOIIHOCTh, HAXONHM UYHCAHTEAL [POH3BOI-
Hoit 07 (pyHKiMH ¥ (R), nPHPABHHBAEM €ro K HYJIO i NOJYHaEM yPaBHEHHE

i‘fz-tl_l_,}k'a ctg 9 — 4k* — 16k (1 +ctg®e)etg g — 16 (1 - ctg? o) =0.

CorsacHo npaBuay Jlexapra, ropopauleMy, 4To HHCIO NOJOKHTEIb
HHX KOpHell ypapuendst He 60AbLIE YACAA NEPEMEH 3HAKOB B DALY KO3(-
(DMUMEHTOB €ro JEBOil 4acTH 1 MOMeT OTIHHATRCA OT HETO Ha UETHOE
YHCI0, 3aKaiovaeM, 4YTO NOAYHEHHOE VPaBHEHHE MOMKET HMeTh TOJbBKO
OAHH NOJOKHTEALHBI KOpeHb. IpHO/AHMKEHHOE PenieHie STOro ypaBHCHHA
A4€T CAEAYIONHE 3HAYEHHS MOJOKHTEIbHBIX xopueil, COOTBETCTBYIOIIHX
pasHblM COS 7!

1 03 0,4 0,5 0,55
5 2,5 3253 2:61 2,68 (31)
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M3 upupeaeHHoro ACHO, YTO H3MEPHTEALHAA ULENnL, coOpaHHas no
CXeME @, TMpH BCEX MPOMHX PABHHIX YCJAOBHSAX OTAAET H3MEpHTEN0 G0Jb-
Y0 MOUIHOCTH, €CJAH OHa vauBaeTsBopser veaoeusam (30) u (31), T. e.
BRIMOJHSIOTCA COOTHOLHEHHHA

R, = kX *
: 1
X, R, e
- ¢ R V T—cos? ¢
A= T TR ) |
VR = R e e
NV G0JALUIMHCTEE HHAVKTHBHHX JartuHkon cosz =06, u
X.l'_. = “"GB Eu.m' {32)
R,~188Kk_ .. (33)
X, ~036R,. (33")

MamepHuTeabHas 1enb, cobpaHias no cCXeme @, COBMECTHO C HH3KO-
OMHBIM H3MEpPHTEJeM NPHMEHHMa TOJABLKO NPH Maaoil JAJHHE COCAHHHTEAL-
HEIX IIPOBOJLOB, TAK KK COTJA4CHO BhipamenusMm (33) u (33") npun manom
R, OyayT mMaaemu R, n X, # CONPOTHBJGHHE MJIHHHEIX COCJIHHTE b=

HEIX NMPOBOAOB MOMET BHECTH 00.bllHE NOrpelHoCTH.

[Mpu GoabwWOi AIMHE COEAHHHTEAbHWX NPOBOAOB HAMH NPHMEHACTCH
H3MEpPHTEABHAR lenb, cofpannas no cxeme # ¥ OTAHMAIOMANCA OT CXe-
MBl @ HaJHYHEM coraacyiouiux TpaucopMaTopoB H ABYXIOJAYHEPHOLHEIM
BLUIPAMJIEHHEM,

bBaaroaaps corjacyiomiM TpancdopmaTopaMm CO32aeTcd BO3MOKHOCTD,
COrJacoBaB BEJHYHHY 0aJaHCcHPOBOYHOrO CONDPOTHBJAEHHH C CONPOTHBJAE-
HHEM H3MepuTeas 110 vpasueHuio (33), coraacoeath ¢ HeRl OoJbuiee Mo
BEJHYHHE HHAVKTHBHOE COIPOTHBIEHHE O4NOr0 naedya npeolbpasoBaTte.ns
X, no copmyae

X, = %3 p

L H+

(34)

o "

3neck n — xospuunent Tpascdopmanun coraacyouero Tpanchopmaropa.

Tak kaxk cxema 0 XapakTepuayercs ABVXNOJVNEPHOAHBIM BHRIIpAM.JIE-
HHEM, TO 415 Hee cootHomenne (19) Henpuem.aemo W ero 3ameHsem co-
OTHOIICHHEM

— i _q FEHEL (35]

rae 7 — koshuiHenT, 3aBACIUHIT OT K. 1. J. COrJacyIOUHX TpaHcdop-
MaTopoB, 4 TAKXKe OT Kawecrsa BeuTHaedl, 1=0,6 + 0,8,

Yuuteieas Bupaxenue (35), paHee BuIBEACHHBIE AJAs CXEMbl @ COOTHO-
menus (27) u Liﬁganpn 3aMeHe B HUX koadduunenta ¥ Ha KO3QdHUHEHT 7
CTAHOBATCH CHPABEATHBLIMH /LI CXEMBbl

C nomouibio NPOBEJEHHLIX BbHIIIE PacCyXASHHH MOMHO IPON3BECTH
pacuer M KOHCTPYHPOBaHHe H3MepHTebHOA annapatype. Ho BBuAY TOTO,
4YTO Mbl NPHMEHRI NPHOJIHKEHHBIE H YHPOIUIEHHBIE MAaTEMaTHHUECKHE CO-
OTHOII@HHN, PeaabHBIE XApPakTePHCTHKH H3IroToBJAeHHOro npubopa OyayT
HECKOJBKO OTAHYATLCA OT PACUETHBLIX. DTH OTKIOHEHHA HE HMEIOT pela-
01CT0 3HAYEHHS, TAK KAk NOCAe H3roToBJAeHHA NpHOOpP 06A34TEAbLHO NOA-
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BEPraeTca Hajdamupanuio, .4 3areM Ttapupyercd. [lepex paGoToi annapary-
pa nporpesaercs, T. €. Hekoropoe Bpems (or 15 Mmusyr Ao 1,5 vaca)
HAXOAHTCSH BO BKAIOYCHHOM COCTOSHHH.

MetoanKka NMpOGKTHPOBAHHS H pacyeTa CBOAHMTCA K CJAEAYIOMHM NO-
JOKEHHAM ;

1. B 3aBHCHMOCTH OT THNA W HA3HAUGHHA nATYMKA BeOHpaeM ero
koHcTpykTusioe odopmaenue. [1pn stom o6pamaeMm BHHMAHHE H2 BO3-
MOMHOCTL TOUHOI M MAaBHON PEryJaHpoOBKH BEJAHUHHLI BO3AYMHOrO 3asopa.

2. QnpejesseM MaKcHMaabHO BO3MOXKHOE ycuiane max F (B Ananaso-
HE W3MepeHuil), AeiicTBYIONee HA YNPYTHil JEMEHT,

3. Pacuer ynpyroro 3/1eMeHTa NpPOH3BOAHM 1O BHUIENPHBEJECHHKIM
dopmyaam (cum. Taba. 1 u 2) B 3aBHCHMOCTH OT POAA H3MEPsEMON HArpy3-
KH: JHHAMHUECKOl, CTATHUECKON HJAH CYyMMapHoil.

4, Haxoaum cMmeumenue fKOpPs H3 NOJOMKEHHS pPAaBHOBECHA NpPH BO3-
aeficTsun Ha ynpyruil saement cuan max F.

5. Bocnoas3sopagimuck cootHomenuem (26), onpeaeasem BeaHUHHY
BO3JAY IIHOTO 3a30pa
maxAd

WV a

g
"l“\‘.
6 >

' (26")

\

rjleé BeJHUMHA & XapakTepu3yeT OTK/AOHEHHE TapupoBO4HON KPHBOHA OT

npaMoil JHHHH.
Ecau Beanuuna o noavuaercs ouess Ooabmofi, TO 3aHOBO nepe-

pacCYMTHIBAEM YNDPYTHH 3JEMEHT HJAN H3MEHAEM KOHCTPYKUHIO CBA3H MEHK-
Ay ynpyrum saesmentom H sxopem. KcaarteibHo, 4TOOL BO3AYLIHLIA 3a-
30p OLIT KAK MOKHO MEHBINE [ YMEHBUIEHHS DPACCCHHHA MAarHHTHOrO
MOTOKA M 4TOOB HMEJAch BO3MOMHOCTL MJIABHOH # TOYHON pPEryaHpOBKH
BO3LYUIHOTO 3a30pa,

6. OnpencaseMm MAKCHMAJLHO BO3MONKIOE YCHAHE [, KOTOpPOE MOKeT

OnlTh NNE€PEeNaH0 AKOPIO.

7. B coorBercTBHH C COOOpaKEHHAMU, H3J0KEHHLIMH DAHEE IS H3-
MEPHTEALHOM LenH, NPUMEHSIEM CXeMY @ WK 0.

8. BuOupaeMm M3MEpHTEIb H SKCIEPHMEHTaAbHO YCTAHABAHBAEM MHHH-
MaJbHYIO 49acToTy f,, C KOTOPOil MOABHKHAA YACTL H3MEPHTEA YKe IIpaK-

THYeCKH He ycnepaer koaebarbcd. OOBKHOBEHHO 8Ta 4aCTOTd TNPEBOCXO-
AUT PE3OHAHCHYIO WACTOTY MOABHKHOM HacTH H3MepHTeas B 3--5 pas:

fa=(3+5) 1 -

9. Mo dopmyae (33) BHuUnCAAEM BeaHunny 0aJaHCHPOBOYHOIO CO-
npotusaenus R,~188R .

10. HaxoauM BeAHUYHHY HHAYKTHBHOrO CONPOTHBJAEHHA OJAHOIO NJjeua
npeoGpasosareas, [las cxembn @ —no gopmyae (33°), 1. e

X, ~0,36R, .

Jlaa cxembl 0 MHAYKTHBHOC CONPOTHBJAEHHE OJAHOrO NJeva AaTYHKA JOJHK-
HO OITH ropasno Goabiie CONPOTHBAEHHA NPOBOAOE, HIN

X.‘.'. }’:b Rupnnm g
OnpejeaseM N0JIHOE CONPOTHBAEHHE OAHOTO MJeuya NpeodpasoBare/s
- BT T
F’m:I = an V1 -+cigie.
11, Moassysck cooTHowmeHnes (28), BHACHAEM, KAKYIO PeaKTHBHYIO

MOULHOCTL Q“p HEODXOANMO NOJABECTH K OANOMY mieuy npeoCpasoparend.
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Jlnst cxeMbl @ HMeEeM

Q.= {mnx it Foiia [.ﬂff_ (1 4+ctg’s) -+ X, R, ctg o+
1 9 - . -
+-—;RE]+ERH.,“ALR,5 [AL{I - ctg® ) - -.}Rﬂct;: ?] i3

+ X2 RE (1 + ctg? *;1}: [XL R (ﬁ?ﬂ' (Ejﬁ_“” | 28)

Nas cxeMmpt 6 TO e, uTO W ;1 cxemwl 4. C T1oil anws pusunyed, 7o

3 3HAMEHATENe - 3aMCHSIETCH HA -,
K, Kg

rae max/,, — CHJd TOKa, Npi KOTOPOM CTPEJAKA H3MCPHTETT OTKAOHAETCS
Ha BCIO LUIKAJY.

OnpenenseM MNOJAHYI0O MOULHOCTb, MOTPEOASEMYI0 OJHHM N.JICHOM 1Peod-

pasosateas P, = Q,]/1+clg’?.

12. Maroraranpaem ONHTHHIT o0pasen 0AHOA NOJOBHHE HHAYKTHBHO-
ro npeofpasosaresi. Ha cepaeunuk nomerlaeM oaHy oOMOTKY, MOJTHOCTbIO
3aNOAHMIOMYIO OKHO i COCTORILYIO H3 BHTKOB ©* MDOBOJA B 5SMaJeBOfl
H30AAIHH. Hncao surkos ®F MOMKET OBTb JOOHM, TaK KaK IJIA HaMOTKH
MOMKHO NPHMEHHTL NPoBOJ aoboro jAnamerpa. Jlas smexanwHyeckoi npou-
HOCTH OOGHIUHO HCIOABL3YIOT NPOBOL HE ToHbE 0,1 AaL. Dﬁmn'm{[ Weaa-

3

TeNbLHO MPOREPHTH HA OTCYTCTBHE KOPOTKO3AMKHYTHIX BHTKOB, rOTOR-
Aennslft Takny oGpasom onkTHLIE 00pasel

ool NoaoBuHE 1peolbpa3osarens nociac-

JOBATEALHO C AMOEPMETPOM  MOJAKAI0HAEM | @ l
X TreHepaTopy TOKa 3BYKOBOH 4acTOTH T,._3J‘

(puc. 9); napaaseasno 0OMOTKE  ONLIT-
noro obGpasua npeoOpasosaTes — BOJAbLT-
smeTp. Tlpn nomoiun aMnepMerpa H BOJALT-
MeTpa KOHTpoAHpyem Moigkocts P* = [U, Puc. 9
noayuaeMyw o0OMOTKOH @,

Fexepatop TOKA 3BYKOBON 4YacTOTH, B KauecTBE KOTOPOro 0OBIMHO HC-
noasayercs npuGop 3-10, wacTpamBaeM Ha 4actoTy f,., OnpeaAeaseMyio

cieremoft epasencTB o = Fme Fowr = 107 1o, npr
P [ np— MAKCHMAJABHAA HACTOTA MPOLECCA, /IS H3MEDEHHS KOTOPOTO
H3TOTaB/HBACTCH AATUHK.

[loBpilast aMIANTYRY BEIX04A 3BYKOBOTO TEHEPATOPA, yBEJIHUHBAEM
MOUHOCTL P¥ 10 BeaHuUHHLl, PaBHOWH Pnp. lpr sToMm Temneparypa o6MOT-

ki He aoxkna npessimath 60°. Ecam owa Gyaer Goabiue vKa3aHHoi,
yBeAHUHBAEM HACTOTY f,.., CO3/4BAEMYIO 3BYKOBHM rEHEPATOPONM, H HA

5Toil wacToTe NMOBOAMM 3uauenue P* po seawumun P . Haiiaa  gacro-
TY fone» NPH KOTOpOIi GE€3 3HAYHTEJLHOTO HArpeBanHus OOMOTKH MOILHOCTb
P* nocTHraer 3HauyeHHs, PaBHOrO P, 3aNHCHIBAEM COOTBETCTBYIOMHE

STOMY PEXHMY 3HAUCHHA CHAB TOKa [ W HAUPFKEHHH U,
ilo dhopmyae (5) Aas AaHHOTO cAyuas ONMPEAGNACM BCIHMHHY 34CK-
TpOMEXAHHUECKOR CHALL LCAH HAHAeHHOC SHUMCHHE JAEKTPOMEXAHHYECKOH

* FcaAW BO BCEM AMANA30Il¢ 3IBYKOBHIX YACTOT H3-3a NEperpesd o6MOTEY 3uatenne P*
A0BECTH 0 Beawuuusl Ppp He YAAETCH, TO H3MEPHTEIbHAR [ENB fyner colepKaTh VCILIH-

TeAbHB 3neMenT. 3aech 3TOT cayuait me npUBOIMTCA.
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cHabl F, 3HAYNTEABHO MEHLINE CHJAL £y, TO 3THMH 3HAUYEHHHMH MOMKHO
orpaHnuHTLCH. Ecan ke f, He3HauHTeAbHO MeHblie [, TO COOTBETCTBYIO-
mHM 00pa30oM MOBLINAEM 9acTOTY TOKa, CO3/JaBaeMOro reHepaTopoM, H
Ha NOBBHILLIEHHOH HACTOTE HANOAUM 3HAYEHHA CHJAB TOKA H HANPAMEHHSH,
HPH KOTOPHIX MomHocTe P* papua P, (cayuail, koraa cuaa F, Beauka,
B CTATHE HE IPHBOJLHTCH).

HafineHHule TAKHUM OOPA3OM BEAHYHHBL HACTOTEI, HANPAKEHHA H CH.IH

' : 7,
ToKa 0603uauaeM fio; U%: ¥ n Haxoanm 2% = 5

13. Onpeaeasem YHCAO BHTKOB » OOMOTKH OAHCH NOJOBHHB TOTOBOLIO
1npeodpasopaTens.
Tak wax [1] _ _ .
X, ~uf, ==X, , 10 Z-=o
H, CJAEJ0BATCARHO,

o —

-
e
i I
— B
Ry o it
-

14, Haxoanm anamerp nposoja odMOTOK npeolpasoBaTes

= V kii‘t Sﬂ.h'll r

roe d — jAnameTp HpoBopa, MM
Soxw— MAONLAJL OKHA CEepUeuHNKA, MM~

'k;l'.:'. :ﬁljlﬁ - {j.lﬁr
15. TlpH HCNOAL30BAHHH HSMEPHTE/LHOI IeNH, COOPAHHOH N0 Ccxeme

0, paccunThiBaem coraacywomui tpanchopmarop. Kospduuuenr tpauc-
dopymanun noavuaeMm H3 cootTHoumenud (34):

; B
=1/ 036 5~ -
gl
[Tpu 3TOM HHAYKTHBHOE CONPOTHBJAEHHE UHCPBHYHOI OOMOTKH w®; CO-
raacywouero tpancopmaropa A0aKHO OLITE B O+ 10 pa3 Hoasue HHAVK-
THBHOI'O CONPOTHBAGHHA OMHOIO WJeda roTosoro npeobpasoBatens, T. e,

XL'rp: (5--10) A, .
3arem onpeaenseM HHAVKTHBHOCTL MEPBHYHOR OGMOTKH

.._Ji}-lm-ﬂ

AP g

E"—'IFII:II'I
Haa neppuunoil 0OMOTKH ®; COrA4aCyIoero TpasHc)opMaTtopa npume-
HAEM TIPOBOJA B SMAJEBOH H30JAAUNHN, JAHAMETDP KOTOPOro paBeH JHa-
METPY NPOBOJA OOMOTKHM npeofpazoBareds HAH HE3HAUHTEALHO GOJblie
ero. Jlas BropnuHoit oODMOTKM w, 3TOro Tpaschopmaropa — upoBoa E

1
aManeBoll mn3oaanuu. lwamerp ITOr0o npoBOAd NPHOAH3HTEALHO B V;

pa3 Goabuie JHaMerpa MpoBOAa NEpBHUHOR 0O0MOTKH. BmOupaem THOO-
pasMep MJacTHH cepjaeunuka. Yucao BHTKOB nepeHuHOll oOMOTKH Tpanc-
(opmatopa Haxouutcs no dopmyae [14]

45

OKH. TP R.‘i

T

:: (d’f'rp +”d:_‘-11'|1) :

{1_]-1 =
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rae Sy rp — [11010@b OKHA CepAEeYHUKA TpaHChOpPMATODA, MM
d, ., — AMAMETP MPOBOAA MEPBHUNON OOMOTKH, AM;
ty ¢y — AHAMETD TIPOBOJA BTOPUYHON OOMOTKH, AMA;
n — xos(pdunnedT TpanchopmaHi carﬂacymm'arﬂ TpaHCHoOpMa-
TOPA:
Ry — KO3(DGMHUMEHT  3aN0AHCHHA  OKHA  CCPACUHHKA, paBHBIH
0,304,
Yueao BHTKOB BTOPHUHOH OOMOTKH OnpeieaseM H3 COOTHOUICHHM
w.= Ho,, ceueHne cepiredduka |14] —
-8
fwfm

et U‘I “1!‘*

3neck S, — ceyeHne CepaeuHHKa, M
[ — cpeaHAs AJAHHA MAUHHTHON CHJAOBOH JIMHHM] _
ny=~=400— HayaaALHAA MArHHTH4" NPOHHLAEMOCTh TpaHchopMaTOpHOH
CTa/IH.

3ateM

rie o— UWHPHHA CEpIeuHHKa, CM.

FcaH BHIYHCJAGHHAA TOJILIHHA Lakera OyJeT HecopasmMepHo DOALINO
HAH MaJoil, To BuMOHpaeM JPYroid THNO-pasMmep ILIAaCTHH cepleuHHnka.

16, OnpeneasieM 3HaueHHe CHAL TOKA [, NPOXOAAMIEr0 4epe3 BHIIPH-
MHTEABLHBI 2JeMEeHT, W AMIJHTYAHOE 3HAYeHHe OOpPATHOro HalpAKCeHHA
Um - IH_'ITU['J'(]E najgaeT Ha I-]Lll'lpﬂMHTE.'[bHDM JMEMEHTE.

Jasg cxemu @ HMeeM

[T TR Y

P
- 2. U =V2I I/Jf_; 3 R,+X r.?tg:p)
Zap

7l P

Haa cxemus 0 — .’=-E1 —E ,
I ,..',’:'”P

' 1 1
TAK Kak U= TIH'TRW
e [I!'I
B Lm 4” II]I

Mo naiaennsiy 3nayenuam [ u Uy, n0ab3ysach CHPaBOUHBIMH JdHHLIMH
O IWIOCKOCTHBIM TePMAHIeBBIM AnoAaM (CM. HuxKe), BHOHPaeM COOTBETCT-
BVIOUIHE BCHTIIN, Ecau BHIPAMUTEIbHHI 37eMEHT OVAeT nponyckaTh

OOABLITHH TOK, TO HPHMCHAEM TPYONY H3 NapaaiedbHO COEJHHEHHBEIX BEH-
THJARI.

noa Ar-u2r o oar-u2e ar-u2s ar-n24 nr-u2s oar-a26 ar-12v

BuinpasmaeHsbld TON 0,3 0,3 (0,43 0,3 0,1 0;1 0,1
Haunmenbwee adpat-
Hoe npobusHoOe Han- _ _
paenue 73 150) 225 300 450 a3 GO0,

17. Oupegeasem HanpsaXKeHHE NUTAHHUA, CHAY TOKa H MOLLHOCTL, 110T-
pedIseMyIo H3MEPHTEABHOH HEeNbIO.
Jag cxeMut @ B padoOUuHH NOJAYNEPHOL HMEEM

2

r
.IF]i:E ?Illﬁ':_‘l U "‘}fz: L] PLLEIH*UE'
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Tox I, w momHocTs P, NCNOAB3YIOTCA TOABKO B TeueHHe pabouero no-
JyTepHoa.

Ecan ot oaHoro redepatopa TokKa 3BYKOBOH 4acTOTH OAHOBPCMENHO
napasaeabHo NHTATCA HECKOABKO OAHHAKOBBIX H3MEPHTCALHBIX LEned,
cOOpaHHBIX NO CXEME @, TO HaNpPaBJACHHE BKJAIOMEHHS BEHTHJACH B 3THX
uensix BuibHpaeM Tak, 4TOOHW NOJOBHHA KOJHYECTBAa M3MEPHTEJALHBIX LE-
nefi paGorana B Teuenile OJHOTO NOJYNEPHOAA MHTAWINEro TOKA, a Apyras
NOJ0BHHA — B TEUEHHE APYIroro noaynepuojia.

B sTom cayuae BHXOAHAA MOUIHOCTL IE€HEpaTOpa TOKA 3BYKOBOH uac-
TOTH JAOMKHA YAOBJACTBOPATH COOTHOWEHHIO

N
P, =, ecan N uucao yernoe,
P.=1

, N1 !
P,—=——, ecan N uucao neuerHoe,

.

rae N — uHca0 H3MEPHTENLHBIX 1lenefi OAHOBPEMEHHO NHTAEMLIX rewepa-
TOPOM TOKd 3BYKOBOI YacTOTH.
Jaa cxemu 6 —

Par R
!,.:E l/ znz ' l'_."'“—f“pV.r‘”_ 1 (J'{'chg; |- E) ’

Po= Uy,

Ecan oT oAHOro reHepatropa TOKA 3BYKOBOH YaCTOThl O/HOBPEMEHHO
NapaaIeadbHO NHTAKTCHA HECKOJABKO HaMEPHTEALHBEIX uenef, coOpanHux no
cxeme 0, To renepartop aojxen o0064a1aTh BHIXOAHOH MOIHOCTBLIO, Onpe-
neanemoil coornomennem £, —=NP,. Koraa rexepatop Toka 3BYKOBOH

qaCTOTH 00J4/1aeT HeoOX0AHMOl BHXOAHOA MOIMHOCTBIO, HO HE JaeT
HymHOro nanpssenns U/, npumensem nepexoasoil tpancdopmarop. le-
Hepatop, He obaajawounil neodbxoAumoil BHXOAHON MOLULHOCTBLIO, AONO.1-
HAETCH VCHIHTEJAEM MOIHOCTH®,

[lpumep pacyeTa MHAYKTHBHOrO Aatuuka. Tpedyercs 3anpoeKTHPO-
BATH WHAYKTHBHBIE MATYHK AAA Ja0OPATOPHLIX THAPABIHYECKHX HCCJAEL0-
BaHMIl nyancauuonnoil cocrasasiowel JaBienns (BakyyMmMa) B BEPXHEM
uarnbe TpyOn mojeap cudona. MaxcHMaarHOE OTPHIATEABHOEC XABJEHHE
(BakyyMm), H3Mepennoe paHee C INOMOUIBIO MNLE3OMETPOB, COCTABAAET
hyae =60 cut sod. cm,

. Koncrpykuua aatuuka nszodpaxena wa puc. 10. Vnpyrufi saemeur
NATYHKA BHEIMOJHEH B BHAE CTAJLHON KOHCOALHOMN Gajouxku. OfbeMHblil Bec
Matepuana cocraeaser T;=7,5 2/ca’, Pasmepn Ganvuxu 3 b=40318 cu,
Juamerp Bocnpuuumaomero saemenrta (naongaaxn) pasen D=06 e,
avamerp taru & =0,2 ca, Toamuua maomanku o,,—0,05 cm, aauna TArH
[,—4,5 cx. Matepuaa nAOIAL0K — AATYHb C YAeJILHLEIM BECOM T,,=8,7 2/cu’
H TArH — CTaas 7.=7,8 g/ca’. Maccolt coeHHHTEALHOTO BHHTA H KOHTP-
rafixu npu pacuere npeHedperaem BBHAY HX MAJOCTH,

2, OnpexeasieM OCPEAHCHHYIO NYALCAUHOHHYIO HATPYy3Ky. Bakyyw B
TOYKE H3MEPEHHN P, =60 ca. [ToBEepXHOCTL NAOHIAAKH H3MEDEHHS

_mD®_3,14-0.6° _ "
N = S Smamas Tae 0,28 ca’,

*Cnpasoynsit MatTepHaa, HeoOXOMHMEI 148 KOHCTPYHPOBAHHA 3TOrO YCHAMTENN, MOWK-
HO MOJAYHHTE, NMOAL3YACH ,CnpasoumuMkoM pajnodwGuTean™ noa obwmed pen. Jl. A. Ky-
AHKOBCKOTO,
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Harpyska P=p-85=60-0,28=17 2
(B aannom cayuae mpeanoasaraem P = maxF).

3. Haxoanm toammuy & yupyroro siaementa. OCHOBHBIM napaMeTpoM,
ONpeAeSIONLIM Pa3MEpL YIPYTOTO 3JEMEHTA, CUHTAEM COGCTBEHHYIO vac-
TOTY CHCTEMBl YIPYTHIl — BOCOPHHUMAIONIH saeMenThl f,.

a. Bec socnpuuumaioniero aaementa W, = Vi -1: -+ 2V 1pa
rae V,— obnbem TATH;

Vs — 00BEM MAOLAAKH

X et m . P
Wu_: e ‘Ir'f'r uﬂﬂ—,*-“m' Toa— 1,35 e,
a 1, ; Vsen A
f é J
"E,rl‘ =L e e
, o :§.1 4
' Zi
2 Z
7!
A
b
\ Il R Vaen &
AR
g
'!I_ .". s ¥ l
2 a6 3 ~f

-
INTE
e LN

S

3

Fuc. 10, -KOHCTPYKTHBHAaA cCXeMa HHAYKTHBHOIO  JATYHKA:

J=l=cTenxa mogean; 2=Turs BOCOPHEHMANMEro sacumenra. J/—naacTuiKa cepaewniika
(=05 ax). ¥oca A—1l—niouwaikn BOCHPHHHMANIICTD SASMENTA; F—nunt; J—peiuny (i=
0,05 am); 4—006M0IKE HHTKAMM, Y3ea BH=Il—xourpradka. ¥Yazea B—I—dHT, 2=—p10CK2E

IR

6. CobGerBennyio 4acToTy Haxomum no gopmy.e

_ 5 gEbie
fo=g T,
( —]—m Ta )

3nece g=980 cumfcex®; E=2-10° xz2lem®;, b= 18 cu; [=40 cn;
W= W, +P=1235+17=18,35 z=18,3-10" xz.
[MoncTagHB 3TH 3uauenusi B opmyay, noayuaem

o 3
fﬂ=l1sf'lﬂ1 V‘-—F .3-1—]:.{}]'
Jlasas pap sunauenuit &, crpoum kpusyio fo= @ (h).

3ajaemcs MAKCHMAJALHON 4acToToll M3amepaemoro upomecca. CunTaem
s up =30—50 24. Orciona COOCTBEHHAR 'ACTOTA CHCTEMM fo=Af =

= 120—200 2y,
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Wcnoseayes  NPYXUHHYIO cTadb ToammuO# /=1 wmm. llo kpusod
fo=@®(h) uaxopum, uto Gasouxa npu fi=1 sx umeer fo—134 24, uro

BIIOJIHE [ONYCTHMO.
4, OnpejeasieM nporuG Yympyroro saeMmenTta B Touke @ no dopmyne

. e (f, L)
¥ EEpheT=

Umeem P=17 2: L =30 em; [ =4,0 cx. Toraa

17-107 +9 3 -
3= 77 10-".1.5.103 (4— g) =0,0077 M,
T. €. maxd =0,0077 sa.
5. Haxonum peanunny nosaymsoro 3asopa no ¢gopmyae (26°), npu-
Hap o =0,01:
- 0,0077
1,43)0,01

[lpakTHyeckH TaKOH MaasLlH BO3AYIIHLIA 3330p OYEHb TPYAHO OCY-
HECTBUTL H peryJaupoBats. llosToMy BegHUYHHY BO3JAYIUIHOTO 3a30Dpa je-
aaeMm Goablue, uem ee ompefeaser cootHouwenne (26). Beauuuna sosjuyun-
HOTO 3a30pa ONHCHBAEMOTO AaTuyuka npuuata pasdHoil 0,5 M,

G, Onpeneasiem cuay F, no dopmyae

=0,004 .

N - [ N—
f‘u=T='—3'Ij— —EE.: 2.

7. BubupaeM HaMmepureannyio cxemy, TaKk KaK JATUYHK [peanojara-
eTCHd HCNOJb30BATH B JAa00PATOPHBIX VCAOBHAX H HMEETCS BO3MOMKHOCTH
IIPHMEHHTL KOpOTKHe (10 2 M) COeAHHUTEJBLHEIE [POBOAA, TO COTJACHO
BHIIEN3JN0KEHHOMY AJ8 H3IMEePHTeNbHOH uenu Oepem cxemy a.

8. IlpumensieM B kauecrse uamepureas subparop MOB-2 tuna VI ¢
ocuuagorpagom MITO-2. Honycramuii Tok sudpartopa 0,002 @, a BuyT-
peHHEee CONpOTHBRAEHHE R,,=~11 osx.

JKCNEepHMEHTAJBHO YCTaHABAHBAEM, 4YTO MHUHHMAJLHAA wacrora, C
KOTOPOH 3epxaasue BHOpaTopa He yclneBaeT koJsaedaThCd, NMPaKTHYECKH
cocraBager 4—5 wzy. Ilpunumaem f,.=5 rey.

9. BoluncaseMm BeanuHny GalaHCHPOBOYIIOTO COMPOTHBJEHHS

Re=188-11=20,7 ox.

10. Onpeneasem BEAHMHHY HHAYKIHBHOIO CONPOTHBJAEHHA OJHOrO
na¢ya npeodpasoBartenas:
A, =0.362.20,7=7,5 om.

Briuncasem 1nodauoe CONPOTHBAEHHE OJIHOre Iaeua npeobpazosarens
z 7,6V 140,56 =9.4 om.

11. Haxomaum momHocTh Q,p, KOTOPYIO HEOOXOAUMO MOABECTH K OA-

HOMY ILIeuy nmpeoGpasopareds, npunuMas maxl, 107 a u ) =1,25. Boc-
N0Jb30BABIIACL coOTHOWEeHueM (287), moayuaem Q,,=1,357 sa.

[Toauyio sougdocTe norpebasemoil 04HON 110J0BHHOA npeobpasora-
Te/ad 3anHIUEM B BHIe

P,,=1,56 V' 1+0,75° =1,95 sa.
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12, HsrotasauBaem ONLITHHE 00paszen 0AHOM HOJNOBHHE HHAYKTHBHOIO
npeoGpaszosatean, cogepwamuit 71 Butok nposoaa I12 d =044 mm, 1. e,
w*=7] Burox, S.=0,30 ¢m®. Ha wacrore f,.=5 Key HAXOAHM AaHHLIE
=04 a; U*=4,76; P*=1,9 cau.

Mo dopmyae (5) ycranapauBaeM A4 JAaHHOrO CAYHad BCAHYHHY
JEKTPOMEXAHHUYECKOH CHAB

-4
Fy= 2B 0 (0,4.71)2.0,00077=0,12 2.

MoayueHHoe 3HAYEHHE 3AEKTPOMEXaHHYeCKOH CHabl 3HAYHTEILHO MElb-
we (na Apa nopsiaxa) cuawt F,—22.7 2.
[Moanoe conpoTiiBAeHne OOMOTKH oF Oyjaer REPaxeHo (opmyaoil

2% — 4,7

_uﬁ:.ll.ﬂ OM.

13. OnpeaeaseM 4HCAO BHTKOB ® OJHOH N0J0BHHB npeobpasopaTtean

w=71 I/%nﬁ:} BHT.

14, Haxoaum amamerp nposoja oOMOTOK npeodpasoBaTes

S o 21
d-—rl/ﬂ,ﬁ o I/D*ﬁ o3 =0,45 a.

15. BRuHcanaeM 3HaueHHe cuasl Toka J, npoxojsuiero uepes BHIIPH-
MHTEAbHBI 3JEMEHT H aMIIHTYAHOE 3HavenHe oO0paTHOrO HanpiKeHnus
U, , KOTOPOE NafaeT HA BHIMPAMHTENLHOM 3JEMCHTE:

. —_

1,95 P o
I — ]/ B4 =(}.4H a,

Ua=VZ -045 1/ 750457 +7,5-075) -

]

[lo suauennsanm / u U,, noab3ysach JaHHBIMH 1O NJOCKOCTHBIM rep-
MAHHEBBIM THOJAAM, YCTAHABJAHBACM, 4YTO [PH HCHOAB3OBAHHH B KAaYECTBC
penriaei auogons tHna JI-1124 nx neo6xouHMO COCIHHATHL B napajiefib-
HHIE naph.

16. Haxoaum cHAYy TOKa NHTaHHA, HaNpAKeHHEe H MOIU[HOCTb, MOT-
peGaneMyIo OJHON M3MEPHTEILHON Henbio B pabouHit noaynepHoL:

b
li=2 B —09f g,

#np

P, =091-8=7,28 sa.

CoraacHo NPHBEACHHBIM pPacucTaM H3rOTOBACHBL J1Bd OUBITHBIX ﬂﬁpaa-
ita NATYHKORB, KaMnad KATYUIKE KOTOPHRIX COJACDMKHT 6.3 BHTKA [IpoceROJja B
sManeBoil Haoaamuu AnamerpoM 0.4 acw,

,[LHT'-IHHH NOAKAINYAAH K HIMEDHTCABHLIM [EMNHM, HMENIHM TIepeEMEli-
HBIE INPOBOJOYHLIE CONPOTHBAEHHA R=20 0M H naparieibHO CHAPEHHEIC
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repmanueBsie auoam JIM-1124 B kamnom naewe. Ha Bhixoae H3MEpHTEb-
HelX ueneft Bxawouaan suGparopst MOB-2 tuna VIIL

BenTHAH B M3MEDHTEALHBIX UenaX BKJAOMAAH Takum oOpasoM, 4TOOH
B OJHH MOJAYNEpPHO[ NHTAIOMEro HanpaxeHns padoTana O4HH AATYHK, & BO
BPEeMsl CJAEAYIOIIEero noaynepuoja — apyrofl. B stoM cayuae uckamenue
dopMBl TOKA NHTAHHA MaJa0 M, CACJOBATEAbHO, NOIPEWHOCTH NOKA3AHHH
H3MEPHTEAbHEIX NPHOOPOB, KOHTPOJAHPYIOUIHX TOK IIHTAHHA, TOXKE He-
GoAbLIHE.

[Tpu Toke nuranns namepureannofi nenu 0,93 a n nanpsxenny 8 8
C HArPY3KOHl HA BOCNpHHHMaOUlEM saemedte 17 2 TOK pasbananca, npo-
XoaAmuA 4Yepes BHOpaTop, COCTABAACT AAf OJAHOIO H3 H3MEPHTEJbHBIX
kanaaos 0,94, a pas apyroro — 0,91 mra.

[Mpoextupyemas u3mepuTedbLHAS annapatypa npejHasHaueda aas ofn-
HOBpeMeHHON 3sauucn pasaennil B jaecatd Toukax. llosTomy 3BYKOBO#
reHepaTop Aoaxed 004aaaTh BHXOAHOR MOUHOCTLIO

10
P,=17,28 % =36,4 oa.

Jlag 3TOro CKOHCTPYHpPOBAJAH M H3rOTOBHJAH 3BYKOBOH reuepatop
3I'-40, umewwHit BLIX0AHYI0 MoOuHocTs 40 ga, OasancHpoBOYHOE YCT-
POACTBO, cocToamiee H3 14 uameputTeabLHwx uneneil (4 sanacHmx), a Takxe
10 patynkos. Kamanil gaTunk, NOAKAOUEHHBLI K CBOEMY H3MEPHTEALHOMY
KaHaay, NPOTAPHPOBAH COBMECTHO C 3daKPENJACHHLIM 3a HHM BuOpatropoMm
ocumaaorpacga. llepen padorofi annaparypa pebyer ld-Munyruoro npo-
rpepa. 3anuch H3MEPACMEIX JAABJACHHH NMPOH3BOAAT OJAHOBPEMEHHO ABYMSA
ocunarorpagamu tuna MI10-2,

B sakawueHHe 3aMEeTHM, YTO ONHChiBaemas annapatypa ¢ yciexom
NPHMEHEHA TIPH HCCABNOBAHHAX MOAeaeH rHAPOTEXHHYECKHX COOPYIKEeHHH.
C ee nomMoulbio onpegesentl MAKCHMAJAbHEE YCHAHA, OTpuiBalowue 004H-
OBOMHEE NANTH B joHHLIX BOjocGpocax Baxwckoit roaosnoft I'AC |5],
H3yuena BHOpalHd IKIOCKOTO 3aTBOPA C DABJIHYHBIMU QUEPTAHHAMH HHMK-
HuX Kpomok aag copocos l0xno-Cypxanckoro BOAOXPaHHAMILE, H3MEpe-
HE [YyJLCaliKM JaBieHuil B BepxHeM wuarnGe TpyOn moaean cudona. B
HACTOsILEE BpeMms 3anpoeKTHpPOBaHa, H3roToBaeHa M onpobopaHa auunapa-
TYpa JAJds Peructpanid BOJHOBOrO BO3JAEHCTBHA Ha NJAHTH KpelaeHHi
oTKOCOB TamkenTckoro BOAOXpaHMAHINA H 00JbIIOT0 H MaJOro JOTKOE
Aa00PATOPHH.
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M. C. KOXXEBHHKOBA
HATYPHbBIE UCCJIEJJOBAHUS TPABHEJIOBKH H [NECKOJ/IOBKH

OxHofi W3 nepBOCTENEHHLIX 3ajauy npu sojosabope saBagetcd sddex-
TuBHas Gopb0a ¢ HAHOCAMM, KOTOpas OOLIYHO HAYMHAETCA B Mpejetax cd-
MOrO NOABOAALLErO PYCJa, NpHYeM HCNOJAL3YIOT HOLUEPeuHyI0 IMPKYAAIHIO
ISl OTKJAOHEeHHS HAHOCGE OT 30HLI BOA03a00pa WM KE PasIHYHHEIC HAHO-
COMEPeXBATHBAIOIIME CPEIACTBA Ha MLIOTHHE,

OaHaKO 5TH MEpPONPHATHA H3GABAAIOT NOTOK TOJAbKO OT JOHHBIX Ha-
HOCOB M IOITOMY PACCMATPHBAIOTCA KAK neppas cryneds samuter [1]. Jlas
NIpeAOXPAHEHHs. NOTOKA OT HAHOCOB YaCTO BBOJAAT RTOPYIO M TPETHLIO CTY-
MeHH 3alIHTH B BHIE OTCTONHWKOB TPaBHA H [ECKa,

JLONOANUTENLHEIE COOPYKEHHA HCOOXO MMEL Aaa OTAGAeHHs (Ppakuiit,
KOTOpHIE HE JO/UKHBI 1OCTYNATL B KAaHAIbl; KOJIHYECTBO M KPYIHOCTh OT-
KAOHAEMBIX HAHOCOB 3aBHCAT OT KOHKPETHOIO HaznavyeHus kKanana u ero
TPAHCHOPTHPYIONICH COOCODHOCTH.

B 1950—1956 rr. 8 CAHMHMPH M. K. Hukutun paspabora’ KpuBo-
AHHENHBIT OTCTONHHK HENPEepRIBHOTO JENCTBHA, HCMOJIL3YIOMIHIT [IPHHIH
nonmepeyHoil MHPKYAAIHE NPH HENPepLIBHOM aBTOMATHYECKOM CAMOMPOMEI-
se [2,3].

OTCTONHHKN AaHHOi KOHCTPYKIUMH NOCTPOEHBl HA JAEPHBALHOHHOM Ka-
wase Aurpenckoii 'P3C (¥abexnucran), Ha MUPPUTAIHOHHOM Kanajae Beit-
puan-Yaii 1 noxnureBalomen Typuanuaiickom kanate (AsepGaiifxan).

OTCTOWHBIE COOPYIKEHHS AHIPEHCKOH I'P3aC

¥3ea roJoBHBIX COOPYMKenHi Ha D. AHIDEH UpeAHasHadeHd JId Tex-
nHgeckoro pojocuaGxkenus Aunrpenckoil 'PIC,

[Mo TexHHUECKHM YCJAOBHIM, NPHBEILEHHHM B Npockte Jlenuurpai-
ckoro ortaedaeHns TenaosjexkTponpoexTa, CPelHAd KpPYyNnHOCTh CMeCcH HaHno-
COB, MOCTYMAIOWHUX B AEPHBAUMOHHLIT KaHaa 338 OTCTOMHLIE COOPYHKEHIS
FHAPOY3/4, He J0JXHA NPeBLlath B AHAMETPE 0,1 aem,

VyacTok, H4 KOTOPOM NOCTPOEHO BOA03aDOPHOE® COOPYXKEHHE, npel-
craBasier coGoil mpearopuyio "acte p. Anrpen. B maBoJok no pexe Mo-
FYT ABMraThCA Haochl auamerpom 10 0,5+1,0 u. TTosromy BOJL03a00P-
HOE COOPYXKEHUE HMEeT TPH CTYNeHH NOC/Je10BaTeNbHOH OOpLOEl C HAHO-
camu. [lepBoil CTYNEHBIO ABIAETCH CaM THAPOY3eJ], OTACIAOUMA TP BO-
no3abope OCHOBHYIO MACCY KPYMHLIX HAHOCOB JHAMETPOM CBBIIIE 30-:- 500
Hanocnt ¢ (paxuueii 50 M n MEHEE B HEKOTOPHIX pemRuMax NONajAaloT
B PEryJaTop BoJ03a00pa, BCAEACTBHE YEro B HAUaJe JCPHBAIMH yCTaHAR-
AMBAIOT BTOPYIO CTYNCHB 3allHTH — TPABHEJOBKY, OTACAAIOMYIO (PpaKiuH
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B auanazone or a0 g0 1 mam. Tperbd CTyneHb 3auiMTH OT HAHOCOB — MEC-
KOJ0BKA, OKOHYATEABHO OYWILAOLIAN BOAY OT MEJAKOTO NeCKa B COOTBET-
cTBMM ¢ TPeOOBAHHAMH TEXHHUECKHX YCJA0BHIL.

[Mpuntnn aeficTeus rpasHe.IoOBKH H 'ECKOJ0BKH OCHOBAH HA Honepeu-
HOM UHMPKVAALMY B M30THYTOM pycie, YCHJAEHHON TONEPEUHKM YKJIOHOM
AHa K BuOykJAoMy Gepery [4], # HEnpepmIBHOM pPACCPeIOTOMEHHOM COPO-
ce BOABLI C HAHOCAMH Y BHNYKJOro oOepera.

Boja, nocTynaouias ¢ HaHOCAMH B MJABHO H3OTHYTLIE YYaCTOK KaHa-
na (kpuBoanHefHbl OTCTOHHHK), HMEeT HeGOJbUINE CKOPOCTH, INOSTOMY
HAHOCH, B3MYYEHHHIC HA BX0JC B COOPYHKEHHE, OCEIdI0T B MPHAOHHBIC
caon. llonepednsle UHPKYISUKOHHBE TOKH, BO3HHK4IOIHE HA H3ruode,
CMEILAIOT AOHHBIE H OCEAAIoIHe B NPHAOHHKE CAOH HAHOCH K BHITYKJIOMY
6epery. Ha aue, B1OAbL OCHOBAaHHA OTKOCA BHITYKJOro Oepera, pacrnofo-
weHH cGpocHble rajeped, B peayabTaTe 4ero BCC JOHHBIE H NPITOHHBIE
HAHOCH, JBHrasch B BHAE Y3KOI NOJOCH BA0Ab (QPOHTA COPOCHBIX OT-
BepCTHil, 3aXBATHBAIOTCA UMH H cOpachiBaoTCs B HIAKHHA Obed.

Kouerpykiua KpHBOJAHHENHO necKoaoBkH o0aagaeT ABYyMA Xapak-
TEPHLIMH  OCOGEHHOCTAMH, CYIIECTBEHIBIM O00PasOM OTAHYAIOWHMH  3TO
COOPYIKEHHE OF JAPYFHX OTCTONHHKOB:  MaJ0oe OTHOWeHHe raydunsl f1 K
mupHue B, pasioe '/, M 0OpaTHIl nonepeynslil ykaAoH aua (rayouna y
BHINYKJA0T0 Gepera Goablue, YeM Y BOTHYTOTO).

[Mecko.10BKa H IPaBHEJIOBKA — COOPYIKEHHA C HENpPepPhBHNM MPOMBI- -
oM. Boja B HMX JABMMKETCH C PA3HOIl CKOPOCTHIO. ¥YTOJa CYyMMapHOro mo-
ROPOTA NOTOKA B TOM H APYroM coopywxenun npuust 90°. Hs puec. 1 Bu-
pen obmuit naad OTCTOAHBIX COOpYKEHHI,

Jas co3pauud yCTOAUMBOrO JABHIKEHHS KPYMNHbIX HAHOCOB H, CI€J0-
BaTEILHO, obecnevyenns Xopomel padoTw rpPaBHEJOBKH 1HO €€ BHINOJHE-
HO € HCKYCCTBCHHON MIEPOXOBATOCTLIO B Bije OETOHHBIX mAlIeK pasme-
pom 0,303<0,30<0,10 4, pacnosoKeHnbX B IMAXMATHOM NMOpPAAKE HA pac-
croguun 1,0 A& apyr ot apyra.

B rpasmeaopke B104b BROYKJI0r0 Gepera Haxoaarcd BoceMb cOpoc-
HHX raaepefi pasmepom 0403040 M, yepes KOTOpHE OCylulecTBAseTCH
NPOMLIBKA NOTOKA. ¥ BHNYKAOr0 Oepera NecKkoJ0BKH pacnogoxens 12
copochux rasepeii cevennesm 0,40°0,40 4. Bupos nyabnel H3 rpasnesor-
KH W NeCcKOJOBKH B MOMY PeKH NPOHCXOAMT ¢ MOMONILID COPOCHHIX J0T-
KOB,

KpHBoaHHEHHLE OTCTOMHEIE COOPYIKEHHA PACCHHTaHB Ha nponyck gop-
cApOBAHHOTO pacxoAa Boaw 30 a’/cex, o0ecneunBaioIEro nojaauy Ha
I'PAC 24 m/cex ocpeTAeHHOil BOJE, KOTOPAA H3 NMECKOJIOBKI MOCTYNAeT
na P3C no Kanaay C TpPaneueHaaabHLIM CEUeHHEM.

JIABOPATOPHbBIE HCCIENMOBAHHH

C 1950 no 1956 r. 8 CAHHUWPH M. H. Hugntun #cnwTeBaa  Kpu-
BOMMHEAHBE OTCTOIHLIE COOpYMXKEeHHs Ha mogeasx. B 1951 r. moctpoena
nepeas Mojeab (maanan) neckoaoBku B Macmrabe 1:350 mnarypaaenofi pe-
auuunsl, OCHOBHOM 3aaaueil NPH UCHBWTAHHK 3TOI MOAE N OBIIO H3YueHue

H
ocoGeHHocTell MUPKYARUHOHHOTO TEYeHHA NPH MaJKX -5, 4 TaKkKe Xa-

paKTepa JBMKEHHS JOHHLIX HAHOCOB B pycCJae, ocCaxienits H CaMONPOMbI-

Rd HAHOCOB B HOBOM OTCTOIHHKE Ha PA3AHMHEIYX PEXKUMAX ero paboThl.
B 1952 r. uccaeaosana OCOAbWIAS MOACAL [IECKONOBKH M3cCwTaboMm

1:6 warypaabHoii Beanunin. OcnosHbe ONBTH MPOBOJHIH C €CTECTBEH-

HEIMM B3pemennsMi Hadocamu p. Canap, KOTOpHEC 1HOAABANd HA MOAGTD
HACOCHAS CTAHILUA BMECTe ¢ BOJOMH.
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[MocTynawmue Ha MOAeJb B3BelleHHBE CAJaPCKHE HAHOCH COCTOHIH
w3 vactun necka anamerpom ot 0,6 no 0,03—0,001 ma. Cpeausst ruapag-
JHYECKAA KPYNHOCTb HAHOCOB, MNOCTYNAlOUMX HA MOAEab, COCTAaB.AAJd
7T—12 mafcex (B OTAEABHEIX ONBTAX B PE3YALTATC JONOJHHTEALHOTO
BBEJICHHS B MOTOK HEexOTOPOroc KOJAWYECTBA KPVIHHIX (Ppakuuil KpynHOCTL
HAHOCOB MCKYCCTBEHHO mMoBbimanack a0 W =30 mm/cex).

Pacxon Boauwl MeHsjacs ot 70 ao 250 .afcex, wT0 COOTBETCTBOBAJIO
6,6—22 m®/cex B natype.

Hccaenosanus moaeael NOAHOCTBIO MOATBEPANANH  NMOJOKHUTCALHYIO
poAb OOPATHOrO MNONEPeYHOro YKAOHA AHA COOPYVikeHHA. Bce joHHBIE Ha-
HOCH, KAK KPYNHBE, TAK H MEJKHE, UUPKVAAILHOHHEIMH TOKAMH MOJABOLN-
AHCH K COPOCHBIM TajepesM # NOJHOCTBIO NepexBaThiBAANCH HMH NPH O+
7-TPOLEHTHOM pacxoje COPOCHON BOAML.

HMamepenns ocseT/eHHs MOKAa3aadH, UTO NECKOJAOBKA COXPaHseT CBOIO
3()peKTHBHOCTL JaKe NPH OYeHL MEAKHX Hanocax. Hanpnsmep, B O4HOM
H3 ONBLITOB MPH COXPaHe€HHH BIOJHE YAOBJAETBOPHTEALHOIO CaMONpOMLIBA
3apuKCHPOBaHO OCBETACHHE JO 78% NpH CpeiHel rujapasanyecKod Kpyn-
HOCTH B3BEHIEHHBIX HAHOCOB, MNOCTYNAIOLINX B NECKOJOBKY, 7,0 MM[cexK.
CoopyXeHHe Ha 3TOM PpeXHMe NPaKTHYECKH MNOJHOCTbIO OTAEAS10 BCE
necuannie gpakunn auamerpom kpynuee O,1 aar,

Ha ocHoBannu H3yueHHs BeleykasaHHBIX Mmojaeneit JleHuHrpaackoe
oTaeaenne Tenaos exTponpoekTa COCTABHJAO NMPOEKT rpaBHeOBKH H nec-
KOJOBKH A JepuBauuOHHOro kanaaa Awxrpenckoit 'PC. B 1957 r. sti

COOpPYHCHHA TaM MNOCTPOEHK.
HATYPHBIE HCCJNIELLOBAHHA

B 1960—1961 rr. mMu H3y4aaW THAPaBAHYECKHH pexHM MpH pacxo-
nax BOAL Ha Bxojae B rpasuenosky ot 4 no 20 x®/cex. Hccaenosathb
KE pexHM npu  (QopcupoBanHoM pacxope Boaw Q=30 #°/cex ne ume-
AH BO3MOMXHOCTH, TAK KaK JIEPHBAIIHOHHHI KaHaa He OhJA MOArOTOBAEN K
NPONYCKY TAKOro pacxoia.

B npouecce narypunx nabamoaeHHii HA BXOAe H BHXOAE COOpymHe-
HHSl 3aMepaaH MYTHOCTH M Opaan npoGe aaa  GPaKIHOHHOrO anaansd
AOHHBIX HAHOCOB, BCACACTBHE 4€ro NMOMHMO CYMMAapHOTO OCBET/CHHA Bbi-
YHCASAH H BeNHuHHE OocBeTJAeHMA S_ aas kamaofi oraeabnoil dpakiuu ¢

ruapasanyeckoii kpynnocteio W, PesyabTaThl 3amepoB (npH  OTKPBITHIX
cOpocHBIX OTBEpCTHX) B onwite or 26 mapra 1961 r. nomemens B Ta6-
JIHILE.

Mo aaniLIM MEXaHHYECKOTO aHaAH3a npol B3BelIeHHLIX HAHOCOB, Bbi-
ACHHAOCH, uTO Bce (pakumi (ecan BKIOUHTL H AoHHbe) d=10--0,464x
OTAEAAIOTCA TPABHEJOBKOH NOJAHOCTHIO, @ NECKOJAOBKON YJAABJANBAIOTCA H
yaaanwres dpaknun d=0,37—0,15 MM,

Uepea neckoJ0BKY B KaHaJ TPOXOAHT OY€Hb HE3HAUNTEbLHAN YACTh
B3BElIeHHbX HanocoB., Tak, B KaHa/] nocTynawt HaHOCH d=0,37 Mm—1%;
d=0,28 uu—7: d=0,20 um—17: d=0,15 mx—24: d=0,124m—30%;
d< 0,08 mm—50%.

CyMMmapHoe ocBeT/ieHHE BOAB B TpaBHENOBKE paBuo 74, a B necko-
10BKe—D53%. TexuuueckHe ycJOBHA HAa OCBET/JIEHHE BOAL PEKOMEHAYIOT,
4T06b @, CMECH HAHOCOB, IIPOXOAAMUX 32 OTCTOMHHIE COOPYKEHNU:, OHA

menbmie (0,1 M, 4TO B AAHHOM cayyae yI0BJAETBOPAETCA, Tak Kak B pe-
syaprare HabaofeHndt noayueno d=0,09 mau <0,1 M.

Ha ocnopanun npoBejileHHHIX HATYPHHEIX HCCAENOBAHHHA KPHROJHHEH-
HRX OTCTORHHKOB MOMHO C/lEJaTh CACAVIOIIHE BHBOJAL H PEKOMEHIAUHNH:
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1. Ipn nocrosndom cOPOCce BOAbL H3 OTCTOMHBLIX COOPYHKEHHHA B KO-
angectse 15—20% OT NOCTYHAKWIWEro pacxoja rpasHea0OBKa M MECKOJ0B-
KA BMoOJHE YOBJAETBOPHTEALHO OCBETAAIOT MOTOK AO PACHETHHIX BEJAHYHH.

2. TMonepeunas wupKyannus, oOpasywuiascid B TrpaBHeENOBKe, He
TOJALKO OTKAOHSAET K BHINYKJAOMY Oepery MOHHLIE HAHOCH, HO MPOH3BOAHUT

nepepacnpeie/ieHue [0 CeYeHHio BCeX KPymHbX (paknuil  B3BEMIEHHbX
HAaHOCOB,

]
’ Pacxon
fgi I'ay- |Ckopocti| Myr-| Basewen- P;ﬁ;;‘i
Mecro aamepa 6una, | tevenns,|nocts,| npix na- | A :
E?Iirh::f M Mlcer | 2fa nocos, HE!I:?:;‘H,
/ K2[cex i
Ha Bxone B rpasHenoBky | 1?,55! I,IE! 1,50 1.61f 28,3 0,031
Ha sBxone B NeCKONOBKY 14,50, 0,7 1,10 0,42 6,05 | Hanocon
Her
COpocuo#t Kanaa rpaBHEeNOBKH 3,05 1,100 2,35 2,52 7,60 | 0,048
C6pochofi Kanan NecKOAOBKH 2.4u| 1050 1072 ( 1211 2090 | 0002
llepusaunonnmii Kaman 3a neckoaos-| 12,100 1,400 2,22 | 0,20 2,37 | Hanocos
Kol nk 30 HeT
B kouue rpaBHejOBKH 14,.5131 1,05 1,30 (0,42 6,05 To e
B kouue meckoioBkH 12,10/ 1,48/ 0,45 | 0,200 2,37 | To we

3. Conparaioliee COOPYKEHHE HA BXOAEC B PABHENOBKY HENOAHOCIbI
BLIPABHHBAET CKOPOCTH IO CEYEHHIO0 BCACACTBHE TOro, 4T0 MNOCAE [OBO-
pOTA NOABOAALLErO KaHAMA NOTOK HE YenenaeT BHpapHuBaThes, Conparaouies
COOPYHEHHE HA BXOAE B NECKOJOBKY PabOTA€T BNOJHE YAOBAETBOPHTEILHO.

4. Mpu maamx cOpocusix pacxonax 300500 x/cex, AonycKaOUHX
JAHIIL KPATKOBPEMEHHYIO NEPHOAHYECKYIO NPOMLIBKY, TPAHCHNOPTHPYOLIAN
cnocoGHOCTL COPOCHBIX KaHajAoB HeaocTaToyna, HeoOXoauMo YBEAHUHTL
yKJAOH B cOpOCHHIX Kananax, Tem GoJee, u4TO TOHOrpaHYECKHe H THAPO-
JOUHMECKHE YCAOBHA MO3BOJAAIOT 3TO CAEIATS.

B nepuos naTypHbolX HCCAGAOBAaHHH OTMEYCHO, HTO IOTOK, BbIXO-
AU W3 raJepeu, NoANHpaerT BOLY, KOTOpas nporexaer 10 cOpoCHOMY
KaHaay (MOHHBIE Tajepes pacmoOJOMKeHH MOJ MPAMBIM YI10M K cOpocHOMY
KaHaay), H TéM CaMbiM 3aWJIHBAET JBE rajeped B rPaBHENOBKE H TPH B
NeCKOJA0BKE,

Tpancnoprupyiomas cnocoGHOCTb KAHAMAOB CHHKAGTCA B PE3yJAbTATE
3aCOPeHis COPOCHBIX KAHAJOB KPYNHBIMH KaMHSIMH JHAMETPOM J0 1 M.

5. [lpn NpoeKTHPOBAHUM PACCMATPHBAEMEIX COOPYKEHHH no marepua-
NaM H3LICKAUHIT CYHTAAOCH, HTO B OCEHHE-3HMHHUA NepHO] NnpH pacxoaax
BoAl B peke Mexee 10 mP[cex nanocw B OTCTORHMKH HE NOCTYNAloT.

Oanako 3TO He TaK; HAHOCH HAYT N0 peke B TEHEHHE BCEro rojd
npu AeouX pacxojax. B suMHee ppemsi pacxoj BOAB 10 pexe mnalacy
‘n0 3-5 m¥/cern; ee sabupaer I'PIC nosaxoctso. Boasl na cOpoc He XBa-
TAET B NPOAOAKEHHE TPeX-ueTHpex Mecaunes. 33 5TO BpeMs B OTCTONRHH-
Kax oOTkaaampaercs  Ooabmof oObpEM  HAHOCOB, KOTOPHE B BHAC
MecKa NocTYnalT B AepuUBALHOHHLI Kanaja, 34TeM B HanopHselit daccein
I'P3C u nakouen B kougencatopsl. CosfaoTcd OYEeHb TAKEABIE yCI0BH
A9 sKenavataumn coopyxeuuii. [Tpn nossieHnn COPOCHHIX PaCXoioB (B
BeceHHnli NaBoAOK) MIMTOBLIE OTBEPCTHA COPOCHHIX Trajepel OTKPLIBATCH
0 BO3MOKHOCTH MOJHOCTBIO H BCE OTJOKEHHS CMBEIBAIOTCH BOAOH B Te-
yeune 1—1,5 mecana, B 3aBHCHMOCTH OT OoOBbeMa JIOHHLIX OTJAOMKEHHH,

K ne60abioMy HEAOCTATKY KOHCTPYKUHH MECKOJA0BKH OTHOCHTCH OCe-
AaHne HeGOAbLLIOro KOJAHYECTBA MEJKHX B3BEIIEHHBIX HAHOCOB Ha Yy4acTKe
3a nocaeauell c6pocroit ranepeed,
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6. Ilaa VAYHINEHHS 9SKCHAYVATANHOHHLIX nokasateaeil #HeobXoaMMO
VUHTHIBATL CJELYIouiee:

a) MHTOBLIE OTBEpPCTHA COPOCHLWIX raJjepeit BCerza HyHHO MLepKaTh
OTKPHITHIMH;

6) ecam B MeXKeHb Heab3A 3a6parhb BOJY B K@Hal B AOCTATOYHOM
aaa 'P3C koanuecte, T0 cOPOCHLIE rajepeH HAA0 MNPHKPLIBATL L{HTAMH
HANOJOBHHY H TIPH NepBOH XE BO3IMOMKHOCTH CHOBA [OJHOCTbHIO OTKpPHI-
BATDL;

H] eCJqH BOJAbl HE XBaTaeT H AAA NOJOBHHHOIO Eﬁ[]UCHﬂ['U pacxoaa,
TO HEODXOJAHMO NPOH3BOAHThL MEPHOAHYECKHE NPOMBIBKH HAHOCOB B Tewe-
HHE CYTOK MOOYepejHO uepe3 Kaxaylo cOpOCHYIO rajepe;

r) aad o0JervyeHus Manunyaamui  co muTaMH cCOPOCHBIX OTBEPCTHH
‘HYHHO YCTPOHTL JABE Mapbl NEPEHOCHBIX 3JAEKTPOMOTOPOB C pEeAYyKTOpPaMH
IAA MEXaHHUECKOro MOAHATHA H ONYCKAHHA, COXPAHHB MPH STOM DYYHOH
NPHBOML;

J1) 32 AeHCTBHEM JIOHHHIX raJgepeit Tpedyercs CHCTEMATHYECKHH Han-
30p M NEepHOJHYECKAdA OYHCTKA WX OT HAHOCOB, TAK KAK JAJHTeJbHas pa-
OoTa HAa peXHME C HECKOJbLKHMMH 3a0HTHIMH TaJjJepefMH MOMXeT BH3BaTh
HexKeNaTeAbHbie OTJAOKEHHA HAHOCOB B OTCTOHHHKAX H TéM CaMbiM CHH-
3HTh OCBETJACHHE BOIbI,

€) PeKOMEeHAYCTCH OMHCTHTE COpPOCHEE JAOTKH OT KaMHelt H 3aKpbiTh
HX COPOCHLIMH AKe/e300eTOHHBIMH TIHTAMH;

AK) NPH NPOEKTHPOBAHMH OTCTOAHHKOB pAacCMATPHBAEMOH KOHCTPYK-
UHI BBIXOA JIOHHKIX rajepefl B cOpPOCHYIO TPaHUIC0 Npeasaraercs 1e/1aTh
N0/ OCTPBIM VIVIOM [0 ABHXEHHIO BOALI, NPAMOA YUYaCTOK NECKOJOBKH B
KOHUE €€ COKPATHTh MPHMEPHO BABOE€; YKJ10H COpPOCHOro JOTKa TMeCcKo-
JOBKH yBCJAHUHTB.

NECKOJIOBKA BEJbBHJIH-YAHCKOIO I'MIPOY3JIA

Jlannas neckoJoBka mnocrpoexa B 1956 r.; npeaHasHayeHa oHa AAd
ocaxaeHust nanocos kpynHocteio 0,12 mm. MaxkcuMaabHBII pacxof
neckoaopkn Q =6,6 s’/cex, npomuBhoit pacxoa 0,6 x%/cex. Tlo npoekty
IPOLEHT OCBETJEHHS BOJALI B NECKOJOBKe cocrapaser 17%.

B orauuue or neckoJoBkH Auxrpenckoit 'P3C sto coopykexue He
HMECT mopora B KOHLE H CTEHKA BHINYKJAOro Gepera BHINOJNHEHA B BHAE
BEPTHKAALHON TOHKOA cTeHkH (puc. 2).

Obcaeporanue, npouspesennoe namu 17 cenrabpa 1962 r., noxasano,
4TO 1pH 3a060pe BOJALL B IECKOJAOBKY B KOJAHuECTBE 2,5 M'[cex DOHHBIC
HAHOCKH, B TOM 4HCJAE H HECOK, B TMECKOJOBKY HE INOCTYnaloT, TdK Kak
BHIILIC HA FHAPOY3Je OPralHs0BaHa XOPOIIas OYHCTKA MOTOKA OT HAHOCOB
(rpaBusi H necka) BojonpHeMHLIMH pemerkamu [5|, BuipaBunBaiouieil peuer-
KOl # OTCTONHHKOM C© npoMbiBiHoil TpyGoil; HA pemuMe 1PH IATH OTKPLI-
TLIX OTBEPCTHAX (BCEro 15) B NECKOJNOBKE HE 3a/l€PIKHBAIOTCH B3BEIEH-
Huleé Havock, MyTHOCTL B3ATHX npolG HA BXOAE H BLIXOAE H3 NECKOAOBKH
O/InHAKOBas (o =3.40 2/4; 0, pone =330 2/2).

Ha pYoqe

[Mpoucxoaut 3TO mOTOMY, YTO B KOHIE NMECKOJOBKH HE MNOCTPOEH 10-
por, KoTopuii OK cHMKaJ CKOpocTs Boaul. [lo 3amepam cpeausas CKO-
POCThL BOJL B NCCKOJAOBKE OBLTa 3HAYHTEALHO Bhime (~1,20 m/cex), dyem
npeaycmorpennas npoexrom (~0,80 m/cex).

BropsiM HEp0CTATKOM COOPYXEHHSI ABAACTCH BLIXOJ] JOHHLIX rajepef
B COpPOCHYIO TpaHWED NOoj NPAMLIM YIJA0M, Bhi3bBalOWHil noanop nep-
BHX COpoCHBIX raaepeii.

['paBHeNOBKH H NECKOJOBKH HENPEpPLIBHOrO ACHCTBHHA NpH ycCTpaHe-
HUH BBIIIEYKA3aHHLIX HEJOCTATKOB H MPH [MOCTORHHOM HaJH4YHH COPOCHOR
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poAl B KoJauuectee 15—209% G6yayT HaAemHO W KAYECTBEHHO OCBETJAThH
poay. [lo npoexty, Bunoauensomy Jlenuurpaackum oraenennem Tenao-
SJEKTPONpPOEKTa, pacCMaTpHBaeMble COOPYXEHHH B NOATOPa-ABa pPasa je-
mepage MHOINOKAMEPHOTO OTCTOHHHKA, NO3TOMY HX MOMKHO pEKﬂMEH,ﬂDHHTb

K IMHPOKOMY BHeAPEHHUIO,

55

Muﬂuuﬁ
i TS
b ~

Puc. 2. lleckonoska Beansuan-Uaiickoro ruapoysaa:

J=—nonepeunuit paspes |1, J—npouusnue rasepes 0,304 »,
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3. H. PSIJIOBA

MCTEYEHHE YEPE3 BOJOCJIMB C LHIHPOKHM [MOPOIroMm

Bonocaus ¢ WHPOKHM [10POroM Kak KOHCTPYKTHBHEIL 3/eMeHT ruj-
POTEXHHYECKOrO COOPYKEHHA npeacTtapiasier co60# CTEHKY € TOPH30H-
TAJLHOH MOBEPXHOCTLIO, BO3BHINAIONLYIOCA HAA AHOM BOJOTOKA HA HEKO-
TOPYIO BHICOTY P H MMEIOWYIO B HANDABACHMH TEYEeHHA NOCTATOYHO 0OMb-
Y0 WHPHHY 6, KOTOpas OGecneyHBaeT BO3MOKHOCTH CVIIECTBOBAHHA
HaX NOPOTOM Y4aCTKa MCAJCHHO H3MEHAIOIIErocsi ABHMAKEHHSA.

HMcreuenne uyepes BoAOCAHB OOHYHO YCJA0MHEHO HAJAHUHEM GOKOBOTrO
CIKATHA, 3aTOMEHHSA, PA3JIHUYHLBIM HAKJAOGHOM BXOJHON TI'DAHH, OYEPTAHHEM
BXOAHOH Kpomiu, GOopMOH nonepeyHoro cedennsd. Takum obOpasom, Mo-
HATHE BOJIOC/JHBA C LIHPOKHM NOPOrOM B COBPEMEHHOM 3HaueHHH oO0Be-
AHHAET H DOJiee CHOMKHBIE KOHCTPYKTHBHHE CXeMbl, OJHAKO 10 TeX nop,
MOKa BCJACACTBHE OTKJAOHEHHH OT NEPBOHAYAABLHOTO THMA HE HApPYyIIaeTcH
NPHHOHMHAALHO CAMO fABJACHHE HCTEYEHHA uyepe3d BOJOCIAHB C IIMPOKHM
nOPOroM.

B obmem cayvae saBaenHe HUCTEHYCHHA 4Yepes BOAOCAHB € NIHPOKHM
NOPOTOM BO3HHKACT KAK CACACTBHE CIKATHS MOTOKA, BEePTHMKAJIBHOTO WJN
FOPH3OHTAABHOr 0, BH3HBAOIETO COOTBETCTREHHOE H3MEHEHHE CTPYKTYPH
IOTOKA H NpeodpasoBaHNe CKOPOCTEeH Ha V4yacTKe MeXJAy CeueHHAMH
I—1 u C—C (puc. 1), npuuem crenensL CKATHI NOTOKA B 3aBHCHMOCTH
OT YCAOBH{I OOTEKAHNT KOHCTPYKTHBHLIX 3/JEMEHTOB BXOJd Ha MOpPOT
MOXET OBIThH pasanydoil. Yeaosun 00Texadwus 3JEMEHTOB BX0ja onpene-
ARKOTCH:

OTHOCHT@ABLHOI BLICOTON mopora Y = %;

OTHOCHTE/MILHOH WHPHHOH npoiera = -ﬂ.!.’-;

Yra0oM Hakaowa nepeaueit rpauu B uwin tg 0,

opmo#t BXxoAHON KpoMKH (OCTpas, 3akpyrieHHas).

fiBJCHHE HCTEYEHHS YepPe3 BOAOCHHEB C IIHPOKHM NOPOTOM, KOTOPOE
MOMET OOYCAOBAHBATLCA OTAHYHBIMH OJHA OT APYrofi KOHCTPYKTHBHLIMH
CXeMaMu coopyxenus, Tpeldyer noCaAeA0BATENLHOIO PACCMOTPEHHS ero,
HauWHast oT OoJee NPOCTOro CAyHas — HCTEYEHHST UEPe3 BOJOCIHB B yC-
JOBHAX NAOCKON 3ajavun 0e3 3aTONJCHHA—H Nepexois K 0oJee CA0MKHEIM
thopmam.

B cayuae kaaccHueckoff CXeMBl BOJOCAHBA CTeMEHBL CKATHA MOTOKA

ONpeaeaserca TOJAbKO OTHOCHTEeAbHON BHICOTOH mnopora ¢ =—.,‘3— (umesn B

BHILY 1OpOr ¢ npaMoyroJuLHOl BXOAHOH Kpomko#). S$eaenue BojocCAHBAE
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BOSHHKAET TOTAa, KOrla B3aUMOOOYCAOBJACHHLIE CTENEHb CXKATHA MOTOKA
M CTeneHb npeobpasoBanHs CKOPOCTell HACTOABKO BEJIHKH, 4TO HPH BXOJE
NOTOKA Ha NOPOr OCYIECTBAAETCSH Nepexof ero u3 CHoxkoidHoro cocrosf-

0 HHU, B KOTOPOM OH HAXOAHJACH [0

i BOLOC/JAHBA, B OypHOE COCTOSHHE

'W--— = - Ha nopore. I'lpu atom Januns cso-

7 T ",r,ir,,:,r;;ﬂ§ 5 g OOAHON  NOBEPXHOCTH HA yyacTke

Pl . b—rrrrrrr7r? BXOJAd MEPECCKAeT JAHHHIO KPHTH-
L‘v?vw - HECKOH rJayOHHLL

Takum -0DpasoM, BHEUIHHM
MPH3HAKOM  #IBACHHA  BOJOC/AHBA
HYKHO NPH3HATE GOPMY CBOGOJHOI
NOBepPXHOCTH (CM. puc. 1), xapak-
TEPH3YIOMLY I0CS HAJAHYHEM y4acTKa
cnaja npu BXOoAe HAa NOpor, 3akau-
YUBAIOMIErOCs] Ha HEKOTOPOM pac-
CTOAHHH OT BXoAHOro pelpa,Cxa-
ThIM® CEUEHHEM C IAyOHHOI, MEHb-

f rEITETETILry L
§ | ST— WeH KPHTHYECKOH, NOCAeAYOmero
,,I,J,,W & yuactka KpHBOH mojanopa, B npe-
Aenax KOTOporo raydnHa BAOJAL
? NOTOKA BO3pACTaeT, He JAOCTHras

KPHTHYECKOH, H, HAKOHEI, YHACTKa

W ==
—.'rH T CJIHBH»_. HHCHUHGH{EHHUT{} Ha HeKD-
1 78 » 777777 TOPOM DAcCTOAHHH  OT KOHIA MMO-
: g
e resrrr el pora®.
. b JAB1eHHE BONOCAHBA B yKa3aH-
b HOM BLIIIE CMBICJIE BO3HHKAET MpH
] e fin HEKOTOPOIl KOHEUHOH BHICOTE no-
FPATET LS ! S
¥ = ’ P, pora p M TaKOH BEJHYHHE OTHOCH-
i r j _ p
7"'7'7777‘?‘;77‘? TeALHON BLICOTLI nopora R KOr-
Puc. 1. Popun ceoboanOii NOBEPXHOCTH NO- A TIGTE[ SECRYRT DN oorexa-
TOKA HA BOAOCAKB: HHH BEPTHKaJABHOH [I'pdHH [OPO-

a, (i, A—BOROCAHE HOpMaARKOA wWHpHuN Gea  OokoRoOro ra —ero YCT}TE' — CTdHOBHTCH HE-
CRaTHs (Kaacemueckasn hopaa); 2= BOROCAMS  WHabuToN. COHIMEPHMO GOJABIIHMH  TIO cpae-

RO A Ia erocans usburowol® nu. HEHHIO C NOTEPAMH HA TPEHME Ha
P i G, G-atA0isie 405 STOM yuacTKe. B MOTOKe Mepex no-
POTOM HEOOXOLHMO HAKONJAEHHUE N0~
TEHIHAALHOI SHEPrHH, A0CTATOUHOE
AAS IPEONOAEHHST MECTHOTO CONpPOTHBJAGHHS H OGECHEUCHHS CKOPOCTH Ha
nopore. B 3toft cBA3M ABMMeEHHE BOjL HA BXOJAHOM YYacTKe BO3MOXKHO
PACCMATPHBATL KAK aHaJOTHIO SIBACHMA BOAONANA, [J€ NOCIe CHHKelus
IHEProCOAEDMANHA 0 MUHHMYMA JABHIKEHHE NPOJA0AKALTCH Kak cBobOA-
HOE NAAEHWE YACTHIL KMAKOCTH NOJA AeHCTBHEM CHMJLI TAXKECTH (cxema Ha
pUC. 2, T/€ BXOJ HA4 BOLOCJAHB € HIHPOKHM [OPOrOM YHOA00JseTCa nepe-
AUBY YEpPE3 CTEHKY NPH NPEeAeabHo MOAHATOM lHe HukHero Gbeda).
[epexoa MOTOKA OT COCTOSMHHS €r0 B HECTCCHEHHOM PYCAe K siBje-

HHIO BOJOCJAHBE C 1IHPOKHM NOPOroM No Mepe ypoJuuchiasa CTeCHEHHS

* Onucande s1oii popuu croGOANOR NMOBEPXHOCTH BeTpeyaerca ¢ paGotax A. M. llleap-
ua, I'. M, Cyxosmeas, B. B. Cuumcaora, A. P. Bepeanuckoro, M. /l. Yeproycosa, 0aHaKo
6e3a 1eTKOro BRAEGACHHA € H3 BCex APYrax QopM Kdk NepBOOCHOBL, KAK HMMAHEHTHOIO
NPHIHAKA BOZHHKHOBEHHS HMEHHO HBASHHWA BONOCAMER C IMHPOKMM [OPOroM B-€ro
- HHCTOM® BHAE.
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pycaa, xKa¥ ¥ BCAKHA DEPEXOA M3 04HOI0 KAYECTBEHHOTO COCTOAHHA B
ApYrog, coBepuwaercs ckaukom. llosTomy aHasuTHYCCKHE 34BUCHMOCTH,
NPH3BAHHBIC ONMHCATHL ABJACHHC BOLOCAHBAE. HA ,HAYAJBLHOH® rpanine seae-

HHsH, NPH (%‘) » AOTKHE npeTepnesarh PASPLIB HCNMPEPLIBHOCTH, 4
- min

SMIHPHYECKHE 3ABHCHMOCTIL HMENNO 310CH J0KHL HMETL HuAHl  npe-
gea CBOBH MPHMEHHMOCTH.

PaspaGorka smeroga pacuera tpedver NPeABAPHTEALHEIX TEOPeTHuEe-
CHUX H3BICKANHA 11 H3YUeHust ONLTHOrO Matepuanaa, B nacrosmefr paGore
HCHOAB3OBAHL  3IKCHEPHMENTANLHBIE  AaHHBIE MHOTHX HCCASA0BATe el
(I'. 1. Cyxomeaa, A. P. Bepesunckoro, M. Jl. Yeproycoea, M. 3. AG-
paMoBa), a TaKke Pe3yanTaThl HAuIHX ONHTOR.

Teopetnueckie NPeANOCHIAKH, ONPCAEIAIONIHE HANDARACHHE [1ACTOS~
UIETO HCCAGNLOBAHHS BOJOCIHBA W O60CHOBLIBAIONIHE paspaboTanuyio pac-
HETHYIO METOANKY, BBPaKAOTCH He-
CKOJABKHMHE NOJOXEHHAMH, OTMEeYalo-
UIHMHE CHelHPHKY 3TOTO HBJAEHHSN,

. Paccmarpuraa HceTedenue ue-
pe3 BOJOCIHB Kak npouecc obrexasng
BEPTHKAABHON rpann nopora — ero
YCTYNa — H nocaeiyioniee Tevelne no
nopory, Mbl HaxXOJ1HM HEOOXOJIHMKIM
OTPA3UTh B DACHETHHIX 3aBHCHMOCTHX
BCI0 O0JACTL PEAJTRHO CYIULECTRY IOME -
ro ABHMKEHHH TNepel BOJLOCJHBOM,
HA3BAHHYIO HAMH LAKTHBHON® 30m0#, Puc. 2.
KOTOpast OrpaHHYHBAETCA CROJOAHOI
NMOBCPXHOCTBLIO H TOH JUHHEN ‘TOKa, UJ1e CKOPOCTh JIBHMKEHNUH 4acTHI
MDAKTHYECKH MOXeT OlLTL NPUHATA parHoil nyao.

B cpasH ¢ stuM dopmy.ia pacxoaa J100%H3 HMETh BHJA

g=f (mT],

30HH, B OTaH4NE OT 00HYHOR" dopmyan

g =1 (ml),

rae  H — wanop, namepaemuil oT rpefis BOAOCIHBA.

Meao B ToM, uTo Beamunna H, we GyAyusm napameTpoM, Xapakrepi-
YIOULHM NMPOCTPAHCTBEHHLIC TPAHHIE O00NACTH MNPOTEKAHMHE HABJCHHA, He
MOMET OWTh 31EMEHTOM ONPEIeasIomero Kpurepus noaoGua. [Tpegesow
rAyCHHB AKTHBHOM® 30HH Tnpfi, HHAE KOTOPOH ABHXKEHHe NPAKTHYECKH
OTCYTCTBYET, ABAfCTCA BhICOTAa nopora p= 3H, veranasausaemas raxosofi
NOKa N0 ONKITHLEIM JdaHHBEIM®,

Il. McTewenne uepes BOZOCIHB B JHEPreTHYECKOM CMHICAE HE AB.IHET-
CA OJAHOTHOHBIM MPOLECCOM, NOJAYHHAOIUMCA €IHHOI 3HepreTHuecKol
CXEME Ha BCEeX CBOHX YYaCTKAX; OHO 10A%HO OHTHL pacujeHeHo Ha ape
30HHI: NepBas 30Ha — obTeKAHNE YCTYNA, NPEJIONPeAeIsIoulee BeaHunHy
3anaca SHEpruH M, CJIeloBaTeabHO, rayOuHY notoka A, B ,ckatomM® ce-

YEHHH, I BTOPaA 30HA—JaJkHEllIee TEYyeHHe no nopory B COOTBETCTBHI

R
F_

rae ' —raybuna ,akTHBHOI
#OA0CTHBA BHIA

* Henoassosans susoant A. P. Bepesunckoro [4], xoropuii, AHATMINPYH  ONLITHHE
AAHEHE, NOK33HBAET, YTO BAHAHME OTHOCHTEALHON BWICOTH MOPOrd Ha HPONYCKHVIO cno-

cOGHOCTE BOAOCAHAA OULYUIAETCH TOALKO A0 BEAHYMHE "{T < 3,0,
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C UMEIONHUMCH 3anacoM sHepruau. H]JH 3TOM OTHCTJHBO BLICTYNAET pPOAb
LCHATOTO® CEYEHHH, KAK CeHEeHHsA, JHMHTHPYIOLLErO NPONYCKHYIO ClO-
cOOHOCTh BOMOC/IHBA.

[1I. Morepn 3sHEpPruu ,Ha BXOA" HE3ABHCHMB OT MOCJAEGAYIOMErO Teye-
HHA MO MOPOry, I[OCKOJALKY OHO COBEpuaeTcs npu rayoune, MeHuined
kpuTHueckoil. dto obcrosreascreo orMmeveno A, M. llisapuem u nmosxe
NOATBEpPHKACHO cnenuatbHuiMu onwitamu M. 3. AGpamosa u A. P, Bepe-
JHHCKOIO.

Takum oOpasom, sBJEHHE HCTEYMEHHA 4Yeped BOAOCAHB, €CAH €ro pac-
CMATPHBATL TOJABKO B OTHOUWIEHHH llpﬂll}’t’.‘h’ﬁﬂﬂ CMOCOOHOCTH, onpeileaacTcH
nepsoit 30HOH, T. €, 00A4cTeI0 oOO0TekaHud veryna. M3 ckasannoro sbiue
CAGJIYET, 4TO NapaMeTpaMHd, XapaKTEpH3YIOUIHMH rpaHHIlkl STOM [}ﬁJIHETH.
ABAAIOTCH Beanunuw: I — I'.I'l}'ﬁiilli‘l IHHOTOKa nepea BoA0CAHBOM, H fj't — IJay-
OHHA NMOTOKa B ,CHKATOM" CEYECHHH.

Panee ¢ ueawio paspaborku meToad pacdera HaAMH PACCMOTPEHE CXEMb
BojOCaHBA 603 OOKOBOrO CHKATHA, HE3ATOMJISHHOrO M 3aronaexdoro |1, 2],
a4 TAKME BOJOCAHB ¢ OOKOBLIM cCaTHem Oe3 saronacuus [3] na ocuone
CAMUBIX TCOPETHYECKHX H METOAMYCCKHX NMPEANnoCHlIOK.

O0mas 3uBHCHMOCTSL, NMOJYYEHHAad NPHJIOKEHHEM 32KOHA KOJHYeCTBa
JABIKEHHA K OTCeKY MuAKocTH Mexjy cedennamu 1—1 u C—C, umeer ua*

__ 05 (32— Nk Sr5— T | — /9g . T
q l-‘ﬂl-/ — V 28 wan g =m, VYV 2g-T",

rae T —mnoaunasi ray6uHa Boaw nepep noporoM, npuuem 7T, = 4H;
m, — Koa(puuuent pacxoia

06 /(5= FNk
Va I — &

HIT —

HAH

B sTHX ypaBHenusx

3nech 1 — wanop nepeja BOAOCAHBOM, H3MEPSEMBIl OT OBEPXHOCTH NOPOIY;
It — rny6Guda BoAb Ha nOPOre BOJOCAHBA B ,CIKATOM" CEUYCHHM;

B CAyuYae He3aTonJAeHHOro Boaocausa hh = f., npuuem f. < i1,

B CAYUAE€ 3aTONJIEHHOTO BOAOCAHBA /t = a, npuyem a > .&; = 5 X

Caaraemoe N H MHOMKHTEABL B yuuThBaloT OpPMY BHXO0LA; BAHSHHE
HX Hd KOJHYECTBEHHOE BHAYEHHE M PABHOLEHHO, TaK Kak

s3— 2+ N
F=~—F—=p-

[Mpu npasmoyroasnoit ¢opme Bxoanoft kpomku (peakuus nopora R
onpejeaserca B UpeAto/OMeHdd IIAPOCTATHYECKOrO AABJACHHS N0 BEpTH-

KaJABLHOW rpaHH yCTyna)
N=0up=1,0.

* PekoMeHAIMY NO pAcHETy ROJIOCAHBA ¢ HAKAoNHON BXOAHOH FPanbo H BOLOCAHRA
TPANEUeH1albHOr0 CEeUeHM, BLUITCKAIUIWE NI PACCMOTPENNH ABACHHS BONOCAMBA B TAKOM
A€ paspeie, NOMCIUCHB B Jlcceprauni asropa  Meredenne uepes BOJOCANE C WIHPOKHM
MOporoM*.
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[pu sakpyraennoit ¢opme BxoaHold kpomkH (kKorma R’ = 4R)
N =B, npuuem B = f(9),
SMITHPHYECKH MOAYYEHO

H.H
3 =1,16 + 0,017,

AHATH30M ONLITHBIX JIAHHKIX YCTAHOBAGHO, YTO KOPPEKTHBOM Ha
HEPaBHOMEPHOCTL PAcnpOCTPaHeHHA CKOPOCTEl H NyAbCAIHH — BEAHUYHHOM
% —npededperats ne caeayer. UcpeiHennoe 3uauenne ero nafigeno pas--
HBIM: A4 BojocauBa 6es OGokoBOro cxkatHd 2= 1,06, 119 BOJOCAHBA C
GoxopuM cxarnem a = |, 15,

[lapamerpul, xapaxtepuayioniue rpaninusbe YCAOBHA OTCEKA KIAKOCTH,
U3 KOTOPHIX Beanunna /[ pacCMATPHBAETCH KAK 3a4aHHAH, 4 BEJAHYHHA A,
KOTHYECTBEHHO OOYC/0BJACHA KOHKPETHBIMH OGCTOATEALCTBAMH MpOIECCa
O0TekanHa ycryna, HAXOAATCH B ONPENEJeHHOIl 3aBHCHMOCTH.

Buipaxkas ,conpoTHBAsSeMOCTL® yCTYna BeJIHUHHOI], IponopnHoNaiL-
HOft cTeneHd npeobpasoBanua SHEPTHH U3 NOTEHUHAALHON B KHHETHUECKYIO
PH nepexofie nOToKa H3 CNOKOMHOTrO cocTosiHHA B GYpPHOE, T. €. OTHO-
WEHHIO MapaMeTPOB KHHETHYHOCTH B TPAHHUHBLIX CEYEHHAX OTCEKa, Mbl
noayuuau B paGorax [l u 2] 06paGorkoil sKCIePUMEHTANBHEIX MATEPHAIOB

FABHCHMOCTL
II, - P
 =r(%)

IS IPAMOYTOALHOTO M 3aKPYIJACHHOTO BXOAA, HO

3
o I SSE
m, 73 :

Ananurnuecku sasucumocth k= f (%) BRIPAKACTCH YPABHCHHAMM

- T
-y "'Mf? — 0.0022
£ L]
l ()
H
0,311

T

(_E_)ﬁl 55
H

COOTBETCTBEHHO A4 NPAMOYrOABLHOIO H 3aKPYTJEHHOrO BXOJA.

Micteuenue yepes BOJOCAHB € GOKOBWIM CHATHEM nogunHserca obumef
NPHHIMIHAALHOR CcXeMe BOAOCAHBA, OJarojaps 4Yemy XapaxkTep 3aBHCH-
HDCTE.‘H MEKAY FHADABJAHUECKHMH 3JeMeHTaAMH NOTOoKA COXpaHsieTcH.

Bonpoc 06 ywere coBMECTHOrO BAMAHHA BEPTHKAALHOTO H GOKOBOTO
CKATHA Dewen B Hameld npeasaymedi paGore |3| BBepenunem ,npuseeH-
HOM" OTHOCHTEJBHON BHICOTH TOPOTa Yy, — L%] . 3ror napaMerp pac-

.r np
CMATPHBAETCA KAK OTHOCHTEAbLIIAs BLICOTA nopora yGIOBHOIO BOAOCJHEA Ges
DOKOBOrO CXKATHA C CONPOTHBACHHAMH HA BXOJ], PABHLIMH TEM, KOTOPLIE

xapamepﬁa}rm SaJaHHBI BOAOCAHE C OOKOBHIM CIKATHEM.



(CBH3bL MEMAKAY ,NPHBEAEHHOH" OTHOCHTEALHOM BHLICOTON MOPOra M OTHO-

11
NIEHHEM [apaMeTPOR KHHETHYHOCTH 'lTi peipakaercd Tofi e dopmyaoi,

HOTOPad noJayyeHa A4 NJA0CKOro BOJOC.IHBA.

B 0008 _ 0022,
Ig fp fy
)

i peobpa30BaHHON K BHALY

(‘p [ 0,020
kﬁ) g i ]

np . 00,0022

3nect ": HApaMeTp KHHETHYHOCTH B CEeYMEHHH Nepe]y noporosM, onpe’e-

JAAETCA 10 VCI0BHAM BEDXHETO ﬁ]:E'{IJH, T. €.

” = i >
L™ gBirs?
ll, — napaMeTp KHHETHYHOCTH B ,C)KATOM" Ce4E€HHH HA mopore, onpe-

aensierTcs B NPeanoJgoxedun (npopepenHom 06paboTKOil ONBITHLHX J4HHLIX),
UTO BEJHYHHA €ro Ha BOJAOCAHBE De3 CXAaTHA n Co CHATHEM, lIDH NPOYHX

PABHLIX YCJAOBHAX (.&, I‘E—) oaunaxosa: 11, naxoaurcs 1o saganuoi  husu-

HecKoll OTHOCHTEABHOH BHICOTE nopora %, KaK 148 [JOCKOro BOJL0C.IHBA

dhopma BXOJa B Cayude BOAOCAHBA C OOKOBWM CHKATHEM BHUCHT
HAMEHEHHSA B XapaKTep NPOTEKAHUs, YUHTHIBACMLIC TEMH KEe 3aBHCHMOCTAMH,
KOTOpHE MNOJAYHEeHB A48 MJAOCKOTO BOAOCAHBA, T. €. AAS BOAOCINRA C
FAKPYIVIEHHEIM BXOJOM H 3AKPYTAEHHBIMH YCTOHMI

i, 0,311 2 0,030

I, p \ 0 =
()
ap

(A),
(

0,030 %815
)np a [ i, ] .
I,

Bopocaus ¢ HPAMOYTOJIBHEIM BXOJOM H 3AKPYTIJNEHHBIMH YCTOAMH MOKHO
PACCYHTHIBATL C JOCTATOYHOH CTeNeHbI0 TOYHOCTH NO MNEepBOH cxeme —
llpﬂhtﬂ}'l"ﬂﬂh!ih{ﬁ nopor, npaAMovroibiele VYCTOH, — YBEJIHUYHBAA pacyeTHoe
3HaueHHe pacxoja ua 39% %,

OTKVa

=

Obwan 3aBHCHMOCTL A ONpefe’eHHs BeJ HYMHB pacxoia mmeer
TAKOR JKe BHI, KaK AJs NAOCKOTO BOMOCAHRA:

* Cayuail, Koraa sBieHN¢ BOAOCAHHBA BO3UMKAET TOALKO BCAERCTBHE OOKOUBOTO
CHATHA, T. €, npn p == (), Ges Hapywenns OGULUIOCTH MCTOAd PACCYHTHIBAETCA ¢ NOMOLILK:

napaserpa (E—) . Pacuer npuseien 8 auccepTauMn asropa.
np -
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1=s2 1/ Ty .

o H
3aeck kosdduiuent 2 = 1,15 it OTHOCHTEAbHBIE BEAHUHHBL Sy = 7— i
np
h 5
Rup= 5~ COOTBETCTBYIOT ,NPHBEACHHO!® OTHOCHTEABHON  BhCOTE 10-
np

P
pora ( H) +
np
BHTGMEHHE BOADCJAHBA pﬂﬁEMGTpEHD HAMH € TOYKH HPEI-I“H TEDPHH

conpsenns GbeoB (conpaxenne OYpHOTO NOTOKA Ha fopore CO Crnokoil-
HLIM MOTOKOM HHM¥Hero Obeda). B sTom ocBeuieHHH 3aTomaeHHOE HCTede-

HHE HACTynaeT TOTAa, KOrAa ypOoBeHb BOALI HA MOPOTe NPeBHINaeT rayoHny,
COMPSKEHHYI0O ¢ TAVOHHOI, KOTOpas M0J1XKHA VCTAHOBHTHBCH B CHATOM

CCHEHHH NPH HE3ATONJACHHOM HCTCHCHHH (E‘. TEM HC OTHOILIeHHEM ;::). T. €

AAf 3aTONJAEHH N BOAOCAMBA HeOGXOAHMO YCJA0BHE @ > A_, npudem OTHO-

a
IHCHHE = ET AdPad KTCPH3VET CTCICHL 3dTONACHHA,
¢
3nech n‘.‘I — Ay ODHHA HA nopore 3aTolJIEHHOI'O BOAOCJAHBA;

:’1_ — rayOHHA, CONPAXKEHHARA CO CKATOMN, 119 HAXOKACHHH k HCNOL-
30BaHAa W3BecTHast Qopmy.na
Hil):

1, J':L[
-4/ T -

HAIL B OTHOCHTEAbHBLIX BEJHYHHANX —
"% Crenenb 3aTOnJeHHs BOAOCAHBA, ONpeACAAIONIas MPONYCKHYIIO ClOCob-
HOCTb €ro, HAXOAHTCA B 3aBHCHMOCTH HE TOJALKO OT YCJOBHI HHMHEro
6uveda, Ho H oT ycaosull sepxHero Gweda (Bxoma ma mopor).

™ 3aBHCHMOCTD, X@PaKTEPH3YIOULYIO 3aTOIIEHHBI NMAOCKHI BOJOCAHB, B
o6IeM BHAE MOMXKHO IPEJACTABHTL cAeayiolum obGpazoMm:

f(p. H, a, k, H,)=0

HJAH B OTHOCHTEJBHBIX BCJAHYHHAX, BBIACJAAH OTHOCHTC.BHVIO 1’JI}’EIHH}' Ha
nopore BOAOCAHBA,
ko= (% % %),

, 1 a k
FA€ BCE TPH KOMIOHEHTA = }'7, G=—r = -f— D, = - B3AHMO3ABHCHMBI.
e

H,
L
ITH MOJHOCTBLIO ONPEALASIOUIHe 3aTONJICHHBI Bn.tmc.-'mn KOMIIOHEHTH
OOBEAHHAIOTCH NPeAJOKeHHBM Hamu kpurepuem A TakuM 06pasom,
qT0 ka CTAHOBHTCA OAHO3HauuOl dyHkuueit A,

=f (A).
Beauuuna A npeacrasader coGofi KOMOHHALHIO MHOMKHTENAER
q,'!-_,PH
A=—;
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3asucumocte £k, = f(A) anaautHueckn BbIPAXKAETCA YPaBHEHHEM

B oo Sl

YAt

NnpHYeM s na0oCKOoro BOJAOCAHBA ¢ NMPAMOVTOJALHBIM BXOAOM —
0, [H}’?

,=0,14* — 0,0034™ -

H 144 IMJIOCKOro BOJOCAHEA C 3aKPYTIJACHHBIM BXOJAOM —

) = 0,142 = 0,006A° 4 272

B 9THX 3aBHCHMOCTHX HEH3BECTHAA (HCKOMAA) BeJAHYHHA B, COJNEPKHTCH
H B npasoil 1 B Jaepoft wactH ypasueuusn., [losTomy BBeneHo eme npe-

00pasoBaHKe
TP 2

2 i T T ¥, 2
Akﬂ= a2 ! ik =r_’? -til"IH 'kcr
' I
rae R, — -5 — OTHOCHTE.bHAS CONPAKEHHAA TIAyGHHA, KOTOPas 3ABHCHT

TOALKO OT .
npDH.ﬂBE,ﬂ.EHI!E —Uz 0003HAYEHO uepes B,

7 I

B =¢" .0,k

TH o

Ecau £, = f(A), 1o cnpasesanBa M Takas 3aBHCHMOCTb:
by~ f(Aky), T e k,=f(B),

HO 31€Chb MnpaBasi YacTh MOMKET OHITh BLIMHCAEHA MO0 3aJaHHEIM YCA0-
BHAM % H 9

l[lepexons k¥ HauboJaCe CJAO0KHOMY CAYYaI0 HCTEUEHHA — 3ATOMACHHOMY
BOJIOCAHBY € OOKOBBIM CAKATHEM, — Mbl [10J1araeM, HMeda B BHAY OOIMHOCTH
HANIUX pelleHuii, YT0 B 3TOM CAYyYae Npouecc HCTeYEHHA AOJMKEH ONHCHI-
BATLCH TEMH XK€ YPaBHEHHsIMH H 3aBHCHMOCTAMH, KOTODHE CnpaBeiHBH
JUA UACTHBIX YCJAOBHII: CYMMAPHOe BJAHSHHE CKATHHA, BEPTHKAJbHOIO H

GOKOBOID, OUEHHBACTCA NAPAMETPOM G’;) , YCTAHABJIHBAEGMBLIM 110 3ajdH-
Inge

HBIM YCAOBHAM, TaxK K€ RKdK JAJad HC3ATONJACHHOMO BOLOCJAHBa MpPH HCNOJAL-
30BAHNH BhHIIENPHBEACHHEIX (POPMYJ H 3aBHCHMOCTEH. JlaabHeHIIH# pacuer
BHINOAHACTCA 10 (opmyaam H rpadukaM 3aTonJeHHOr0 BOAOCAHBA.

Obmiasn saBHCHMOCTL JASL ONPEJE/JeHus pacxola B ,NpPHBENeHHBIX"
BeANMUHAYX OYAeT, NMo-npexHeMy, TakoBa:

) S .
= ( "'up ‘E:f:“p] kﬂnp f_v'} 3
'fjr = F o l "' j np #
V= | — k&

i

rae = 1,15 (yunTHBafa, uTO BOJAOCAHE HMeeT 6OKOBOE CxaTHe).
(O6paboTka ONBITHHIX JAaHueix npod. M. JI. Yeproycopa m nammx,

BBIIIOJHEHHAA B COOTBETCTBHH C llpeljaraeMoli pAacueTHOH MEeTONHKON,

NoKa3a a BIHOJHE YAOBIETBODHTEALHOE COMHMKEHHE PACUYCTHBIX H ONLITHHX
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PEIYVABTATOB, HYTO CBHIECTEJBCTBYCT O IIPABEHABHOM BOINJOLUEHHH B Y Kd3dH-
HBIX 33aBHCHMOCTAX 3aKOHOB JBHMKEHHA HXHHAKOCTH "-IEFIE3 BOJOCJHE C

MHPOKUM NMOPOTOM.

fa

T T N

n7

|

\ |
|
i I
r | |
E.u;._\___r__ e e % HeEa T - s e} —
. I G |
, | .
I. LR L L E - " -1_.1. |

N .
PR

Puc. 3. Boxocaus ¢ GokopwiM CaaTnes, kpHBaa sasucusmoctn kg = f(A):

J—i=0,903; 2=i=0,748; 5=3- 0478 (onurm M. . Yeproycoma)y 4—3=0,50 (onsirm
CAHHHPH)

Ha puc. 3 u 4 npeacraBnenni KpHBHE 3aBucumoctH R, = f(A)
W k,=f(B') nas Bomocaupa ¢ GOKOBHM cwxartHeMm, ric A u B’ Buumc-
JAAI0TCA N0 ,NPDHBEJIGHHBIM® BeAHYHHAM. JTH KDHUBbLIE, 8 TAKKE AHAJAHTH-

2

\ - - —rrEe—————— aEj —— i . e r—
i

o MBS SIS i S 2 A

EE‘ i g — —— e e

: N | | i
a5 : . : ; :

o4 < | —
| | ‘\“—L |
7 ;| PG JRPRIeTy) (RPN S 1 }\H
=N {

22 , e

1 | |
o L. 1 S—
L 0,05 2.0 a5 Gy p?

Puc. 4. Dopocaus ¢ GOKOBBIM CIKATHEM, KPHBaf 3aBHCHMOCTH
ko= f(B') (ycnoshele 0003HaUEHHA Te We, 9TO M Ha pHC, 3).

YecKas 3aBHCHMOCTb, COOTBETCTBYIOIAA WM, HMEIOT TaKoil ke Xapakrep,
KaK aHaJOrHUYHbIE KPHBBIE H 33aBHCHMOCTH A48 IJOCKOIO BOAOCAHBA, H
OTJAHYAIOTCH JHIIL BEJIHYHHON MOCTOAHHOTO KO3(dHUHeHTa H BHIpaXKeHHeM
Ans &, (rAaBHeIM O0pasoOM BCJEJCTBHE HEOJHHAKOBOTO 3HAUCHHA a):
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3f1eCh

[Topagoxk pacuera HOACHMM HA [PHMEpAX. :

Hauo |5, crp. 26, onur 42, cep. llI|: H = 0,1417 &, H, = 0,1269 x,
By =8,=0498 M, b=045 a&, p=p, =020 . 1|]Eﬁ}’ETEH HaHTH q.

CHauala 1o 3aJaHHLIM YCJAOBHAM B NPeANOJOMEHHH OTCYTCTBHA 3aTO-
IJCHHSA OlipejiensieM XdapaKTePHCTHKH BOAOCJAHBA ¢ OOKOBHIM CHKATHEM
% H B u HeoOxoduUMEe [apaMeTphl [AOCKOTN0 BOAOCJAHBA (an HCIO b=
30BaHUI TPAHKOB A0CTATOMHO nnpe,&e.&euna ; ﬂ i H-,).

B nannom cayuyae 3 =0,903 a; ﬁ,— = 1,42 x; f = (,3417; Il,= 1,602,

Janee, 3anaem pansuaueHuii Q (3aTONJIEHHOTO BOAOCAHBA C GOKOBLIM
CHATHEM), M JJ1¥ KAMA0ro H3 HNPHHATHX 3Havenuil Q wnaxogum ,upu-

BeACHHYVIO" OTHOCHTEILHYIO BHCOTY mnopora (ﬁ—‘) , COOTBCTCTEYIOIIHE 2f
np

LIPHBCACHHLIE™ BCJAHYHHB H, HAKOHEL,, BBENOJHAEM NOJHBIA PACHET 3aT10-

IIJIGHHOTO BOJOCAMBA (A4 NPHMEPA DACYET BHINOJHEH B JBE CTaaud)
(tabn. 1 u 2).

TaGanual
OnpeneneHse ,NPHBEIEHHMX* BEJHYHH
Qs r 11 P Pz Ty
Mo | M2ecex 11, g ﬁ' (T—F)“ > “1.': n.fr.
0,025 | 0,0555 | 0,0064 |1,602] 0,0040 2.21 0,313 0,4547
0,030 | 0,0666 | 0,0093 |1,602]| 0,0058 1,87 0,265 0,4067
0,035 | 0,0779 | 0,0127 [1,602| 0,00793 | 1,60 | 0,227 | 0,3687
0,040 | 0,0090 | 0,0165 |1,602] 0,0103 1,385 0,1965 | 0,3382
Tadanua ?

Pacuer 3arOJeHHOre BOAOCAHBA M0 BBIYHCASHHBIM nwlpHBEIGHHLIM" BEAHYHHAaM

: | ! _
F) | p g Pap| 4 e | H s
L = Fnp np 4’ — k..' i L‘r == L M2 4"
(H - T2 % | . Tup ap I CE
I | | |
|
2.21 .LI,:_H_E 0 4537 2.47 [J 204 0, 18651 0,251 0,311 0,0497 0,0681
1,87 0,265 | 0, 4067 2,00 E] 251 EI' 178 10,2771 0,348 0,0605 | 0,070
1,60 0,227 0, 3687 I T‘-J' 0,256 0,1695/ 0,300 0 385 0,031 00,0725
1,380 [0, 1965 0,3382 1.5 !L} 285 !i} 175 {0,285 0,419 (0, 092 | 0 0787
i | t

[lo namupis TaGa. 2 CTPOHM JABC KPHBHIE q=f(ﬁ (pHc. 5), nepa-
np

KOTOPBIX VKa3biBACT TOYKY, COOTRETCTBYIOILYKO HCKOMBIM pac-
XOay H ‘%) ; HaljeHHoe Takum 00pas3oM 3HAYeHHE PaCXOMd DABHO
np

g = 00704 m*/cex; onwrtnan seauuuHa ¢ = 0,0704 a'/cex.

ceyeHie
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(Gparnan 3amauqa.

Jauo [5, cTp. 26, onur 5, cep. ll|: Q = 0,04635 M*/cex; H, = 0,3264 x:
B,=8B,=0498 mu; b=045 u; p=p,=0,20 u. TpeGyerca naiitu H.

B sroMm cayuae eAHHCTBEHHOMN H3BECTHOM XapakTEePHCTHKON BOAOCJAHBA
¢ OOkOBBIM ckaTHem ssasiercss f = 0,903 [lepefigeM ¥ NOroHHOMY pacxony

_0,04635 __ 3 o
=95 = 0,103 »*/cex.

3anaem pan snauennii A (usmes B BuAY, 4TO 3TO HANOD WA BOAOCAHBE
¢ GOKOBBIM CHATHEM MNPH HAJHYHM 3ATONACHHA):

I, = 9 — 000088
L= gbrry — T2

MuHHMaANBHOE 3HAUEHHE H, KOTOPBIM MOXKHO 3a84aThCH IaH MPpOH3BOACTBA

pacueTra, B KamAOM KOHKPETHOM CJAVYde A0AKHO ObTh, OYEBHAHO, He
vensine H,.
g

= r/?‘
T K
\ | T
HEFL-——H—' Ai , |

0% - —i—-‘ ; s 1 Fesper- ) S
Y e | |
q:ﬂlﬁ?ﬂfi i O |
-3 ) e I ) (. "N (S
0,05 |——+— 1(}5 ’!a?'r'??l—_ T )
P O N (S (S [ R
TR 0 SN B 6.30 035 040 Ha
Puc. D. Prc. 6.

[To naussim  pacuerdoii tada. 3 crpoum kpusyio ¢ = f (H) (puc. 6).
Halinennoe anauenne S = 0,333 M, onuTHOe 3uavcnue A = 0,329 .

Takum o6pa3oM, 1Aa pacueTta 3aTOMJCHHOTO BOAOCAHBA C OOKOBHIM
caruem HeobOxoamma cucrema rpaduxkos:

m?
= f[:Hi) — Aa8 naockoro soocamsa; Il =2 =3
1l 1, __ 0,0205
WL - f(%) — 110 YPABHEHHIO Tfl' == 5 1’ — 0),0022; ucnoab3zyercs And
o 1
)
LU

waxomacuun =) =f[=~) seuay ToOro, uTO Xapakrep
\H Jyp  * \D;

3aBHCHMOCTH HE H3MEHACTCH;
R=f (g)—— 3ABHCHMOCTL A PACYETd HMEHHO BOJOCAHBA C GOKOBLIM

CXaTHEM: B 3TOM cJaydae ¢Qopmyaa aaa  kospdunuenta
paCX0ja MMEET NOCTOAHHBIA MHOMHTeAb nepel Kopuem 0,465,
a ne 0,485, xak AJAR NJAOCKOro, H, CAEA0BATEJNbBHO, OTAHY-

r
HBlE OT N/JOCKOTO BOAOCAHBA 3HaueHus £ H R_;
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kR, =] (B’) — 3aBHCHMOCTb CHEUHAJILHO a8  BOAOCAHBA ¢ OOKOBHIM
cokaTHeM: 3jaeck nporotun B’ — kpusas R, = f(A) — supa-

HAETCA YPaBHCHHCM, TaKXKE OTAHYAWLOIHMCH OT NAOCKOTD

BEJHYHHOI HNOCTOAHHOI'O MHDAKHTE .
Tabawma 3

Pacuer 3aTOnAeHHOTr0 BOJOCAHBA NO ~NPHBEJAEHHBIMY BEAHYHHAM

H' _F_ T' “ i ”_1 _E_ -_—'-Iﬂ' Plbl' ¥ :rl'lb "
M H M l . 11, H L M M
| o
= ——

0,327 | 0,610 0.527 | 0,00602 | 1,613 | 0,00374 | 2,281 | 0,745 1,072

0,35 0,571 0,55 0, 0053 1,596 | 0,00332 | 2,40 0,840 1,190

0,40 0,500 0,60 0,00406 | 1,545 | 0,00263 | 2,62 1,905 1,450

0,45 0,445 0,65 0,00320 | 1,51 0,00212 | 2,8i 1,265 1,716

FI 3 ' ! ; i,

Vo = _ﬂ:% 1’z":l:u:- B k"rrp “np Mnp M eex
2,28 (0, 20 0,169 0,301 0,305 0,01525 0,075
2,97 0,19 0,1785 | 0,275 0,294 0,0298 0,172
3,21 0,179 0,212 | 0,177 0,276 00,0455 0,353
3,87 0,17 0,2425 | 0,177 0,262 0,0417 0,416

a F

Kpurepuit 3aronaenns. Kak yke Ob.I0 CK43dHO, A48 3aTONJACHHA
BOAOCAHBA HEOOXOAHMO YCJI0BHE @ ~- /. B COOTBETCTBHH C 3THM KPHTEPHH
3ATONACHHAA MOMKHO NPEACTABHTL DABEHCTBOM

a=o_. -ht,

HJAH B OTHOCHTEJAbBHH X Be.IHYHHAX —

B =¢

a min "

*

R

rie o, BHPa¥acrT MHHHMaJAbHOE NpeBHIIeHHe @ Haj /i, KOTOpoe Tpe-

byerca Aas TOro, 4ToGwl HAPYIIHTL HEYCTOHYHBO KPHTHYECKOE COCTORHHE
NOTOKA M NPHBECTH K 3ATOMJEHHIO CHKATOrO CEeMEeHMA, T. €. K COCTOAHHIO
3aTONJAEHHOI0 HCTEMEeHHA YCPEe3 BOJOCAHE:

i
k,=— — OTHOCHTEAbHasl TAYGHHA HA MOPOTE;
y ol
k: == — OTHOCHTEAbLHAA CONpPAXKEeHHasn myﬁmm (cm. puc. 1).

Kounkperhas Beanumua cxaroli ray6uHel HA nopore npefonpeaenets
NPEAMECTBY WILHMH VCIOBHAMH TEYCHHA H HE MOMKET H3IMEHATBLCA BCAgld-
CTBHE KAKHX-AHO0 H3MEHeHHil HHMKEe CIKATOro CeueHHus [OKa NOTOK OCTAeTCH

OYpHBIM, T. €. NPH 3aJaHHBIX H HEH3MEHHLIX YCAOBHAX BEPXHETO ﬁhE(]}El(l‘lpH

38JIAHHOM OTHOUIEHHH {7, ecJaH Bojaocane 6e3 GoKoporo C){{ETH}I) B CHATOM

CeHYHEeHHH BO3MOXHO TOABKO OAHO 3HAYEHHE 1".-'1“,-"15l‘[lﬁl!.w-lf.r H NO Mepe noBbl-
WeHHS VPOBHA HIKHEro Obeda NOCTENeHHOro VBeaHueHus ee, a caejo-
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BATEAbHO, H KaKoro-aubo nameneHus kosduipmenta pacxond He JOMHHO
OHTEL A0 TeX I0p, NMOKa COCTOAHHE [OTOKA B KAKOI-TO MOMEHT CKauKoM
He mnepefiaer B JApyroe CcOCTosHHe, COOTBETCTBYIOMIEE BEPXHell BeTBH
sHepreTHueckoro rpagduxa. Torza, B cayuae JAALHEHIICTO yBCAHUCHH

PAYOHHEL yXKe 3aTONACHHOTO ROAOCAMBA, HAYHETCH YMeHbuieHne Koa(du-
nuenTa pacxona (npw H = const).
IMockoawky fi,, Tax e xak i _u fi_, apasercest QyHKOHER YCAOBHH BXO/A

[,a.rm [JIOCKOrO BOLOC/AHBA C HPAMOYTOALHOH KPOMKOH — (QyHKUHER -ﬂ] ;

CTAHOBHTCH HCHEIM, B KAKOH Mepe Npounecc 3aTouaenus, a caejloBaTe/Iblio, B
KA®IOM CAYUYAE W CTENEeHb 3aTOMJAEHHA CBA3AHLI C OTHOCHTEIBHOH BHICOTOI
nopora.

Mexona M3 npeanofodenus, 4TO B HAYAJAbHbIH MOMEHT 3aTONACHHHA
k0aDMUIHERT pacxoja eue paBeH KO3((UIHEHTY pacxojla HE3aTomJen-
HOIO BOAOCJAHBA, CONOCTABHM 3HAYEHHA M, NOJCUHTAHHEIE MO HAMeMV

y PABHEHHIO

7 T R
m3=ﬂ,485]/{5 ]__;:ﬂ]kf‘ (1)

npu k, =k u R, = k. nan papa 3Havenuit § (COOTBETCTBYIOUIMX BO3MOX-

HOMY [AHanasony H3MeHeHHs —‘-:;,— or 0,187 no 3,0 mas nopora ¢ npaMo-

YIOJBHEIM BXOZOM).
Pacuer, npuBefeHHulii B Taba. 4, nOKa3LBaeT, 4UTO BEJHYHHA M,

r
upu k, = k_ Bcerja, KpOME MHHHM@JbHBIX S3HAYEHHH 7‘%—, HECKOJIBKO

Goabuie, uesm npu k, = R. PH3HYECKH HEBO3MOMKHO, 4YTOOH € MEPexo/oM

K 3ATOMAEHHOMY COCTOAHHIO KO3((HIHEHT PACX0ad YBeAHYHBAJCH, [T03TOMY
HAYAJOM 3aTOMJEHHS CJACAYET CYMTATH MOMEHT, KOrga IOTOK B CHKATOM

CeyeHHH TPHOOPETAeT TAKYI0 OTHOCHTeJAbHYIo rayOuuy k,, O01buIyH0 k.;.

npu kotopoll Ko3Q@PHIHEHTH PACX0/a BOAOCAHBA HE3ATOMICHHOIO H MHHH-
MAJIBLHO 34TONJEHHOTO PaBHBL.
I'padmueckas untepuperamusi ypasuenus (1) [O3BOJAET HATJIALHO

npencTaBHTe BECH npoiecc 3aTONJEHHA BOOOCJAHBA B 33aBHCHMOCTH OT

OCHOBHOH XapaKTepPHCTHKH MAGCKOTO BOAOCJAHBd — BEJHYHHDI ‘,_.r_:}_‘ HJAH, 49TO

To e, s (puc. 7). 'padmk 1nocrpoen Ha OCHOBAHHM CJAEAYIOLIETO NpPHH-
MHNA: KAXAOMY 3HAUEHHIO § HA pHC, 7 COOTBETCTBYET OAHA KPUBAA 3aBHCH-
MOCTH /M, OT OTHOCHTE/NBHOH TJYOHHB K, B NPEAEJaX HIMEHEHHH €€ OT

k= k (310 eme He3aTonJIeHHbH BOAOCTHE — TOUKH OOPHCOBLIBAIOT HAD Y XK -
HYIO KpuByio @ — 0) 10 R, == 5 (3Ty BEAHUMHY MOMHO CUHTATL HPEACALHLIM
spauenmeMm &, xorpa a = H wu nostomy m,—0). MakcHmaabHEIM KO3(-
duiMeHTOM PAacxoja B 30HE 34TONJAEHHOrC HCTeueHHs Oyaer, Kak yxe

KasaHo, m,= m,. Ha puc. 7 BHAHO, 4TO 3HAUCHHE M, 1A BCEX KPHBLIX
%’HpDME CAYHas MUHHMa/AbHON OTHOCHTEABHOH BEICOTEI IOPOTa, T. €. §=0,833)
COOTBETCTBYET Beauuude R, OOavmed k. [llogcunraHo no JAHHBIM

TaGn. 4 u puc. 7, uTo B CpejAueM LI BCeX sHaueHuil s (kpome BepxiHero)

kﬂ L1
otHomenue ¢, = —— = 1,06, CaeposateqbHO, B HAYAALHBIH  MOMEHT

3ATONJEHHs OTHOCHTENbHAS IVOHHA HA NMOPOre BOAOCAHBA AOJKHA OHTH

k, = 1,06k
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Y 4acTku KPHBBIX MMy ToukaMit C abcuuccoil, paBHof K M
mink, = 1,06k_, HaHeCeHHHE NYHKTHPOM, HE FABAAIOTCA BHPAKEHHEM HAH

XaPaKTePHCTHKON ACHCTBHTENBHOIO (PH3IHYECKOTO COCTOfIHHA MOTOKA. JTOT
HHTEPBA]1 B 3HauYeHusAx £, npeicrasader coGoil 30HY, TIle HAPYlAeTcs

HEMPePHBHOCTL TEYeHH: 3aBHCHMOCTEH, ONHCHBAKILIHX ABJICHHE, I1e coBep-
MAeTCH CKauKooOpasnuift HePEXOM OT He3aTOMJEHHOrO HCTEHEeHHA K 3aToll-

ACHHOMY C H3MEHEHWEeM rayOGHHR Ha mopore oT A, K @ 4epe3 KPHTH-
HEeCKYo TAyOuny.
Tabanua 4

Moanaa xapakTepHCTHEA NAOCKOTO 3aTONACHHOIO BOAOCIHBA

_if A : . l. m R, m

0,187 | 0,842 0,630 085 | 0,634 | 0,355
0°20 0, 833 0,610 0,345 0,628 0,345
0,20 0,770 | 0,495 0,283 0,589 0,292
0,40 0,714 | 0,428 0,240 0,550 0,245
050 0,660 0,383 | 0,209 0,511 0,212
0,60 0,625 0,347 0,1835 0,470 0, 188
0.70 0, 589 0,320 | 0,164 0,443 0,166
0,80 0,555 0, 2975 0,148 0,413 0,151
0,90 0,525 0,2785 | 0,134 0,384 0,137
1,0 0. 500 0,263 | 01232 0,366 0.1255
1,20 0,455 0,287 | 0,104 0,320 | 0.107
1,40 0,416 0,2165 0,091 0,297 | 0,0915
1,60 0,385 0,200 | 008 0,270 | 00807
1,80 0,357 0, 1845 0,07 0,249 | 0.0715
2%0 0,333 0,1713 0,063 0.230 | 00639
2,20 0,313 0,160 0,057 0,215 | 0,0578
2 10 0.204 (149 0,0515 0’201 | o0'o52
260 0,278 0,139 0,047 0,187 0.0478
280 0,263 0,129 0,0426 0,182 0,0431
3.0 0,250 0,120 00393 0,175 0,040

7
[lpn Maanx 3sHauenuax L koraa fi. GAM3KA K JAHHHH KPHTHYECKOIl
TAYyOHHBI, STOT HHTEPBAA CYKHUBACTCA, CTAHOBACH MpPH f.i = 0,187 (kpaii-

A TKPHBASL 1A PHCYHKE) (PAKTHYECKH GAH3KHM K HYJ 0 (HO He JOCTHrAas
dyad, KaK 3TO cAedyeT H3 paHee H3J0KEHHOro).
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Pic. 7. XapakTepucTHKa NAOTHOTO 3aTOMAEHNOrO BOAOCAHBA.

Ilapysicnan wpupas (@ — 0), ABIAIOWAACH KPHBOH 33BHCHMOCTH
M, =f(R) HEIATOILIEHHOrO BOLOCAHBA, HMEET CBOHMH  (PU3HYECKH
OOYCAOBICHHLIMH FPAHHLAMY CACLYIOUIHE 3HAMEHHA A:
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aaa HHKHedl rpasunsl B = 0,120, cOOTBCTCTBY IOULEE BLIRYMHE ::.:r = 3.0;

ans  BepxHeil rpanunel k= 0,630, COOTBETCTBYWOLIEE  BEAUMHHC
= 0,187.

Brimie 3TOH TOMKH AOAMXEH PACNOJATATRCA YYACTOR KPHBOH, COOTBET-

CTBYIONIHI COCTOAHHIO BOJAOCAHBA C —f? <Z 0,187, worja Ha nopore eule He

obpasyercs Kjaaccuyeckas opma cBOOOANOH NMOBEPXHOCTH I BCE ABHKE-
pue coBepmaercs ¢ rayOunamu, OOavmumu f,. CocrosHHC 1OTOKA HAa

nopore InpH -&{G,IST HE OTBEYHaAeT CXeME€ HCTeHEeHHH 4eped BOJOCTHB C
H

IMHPOKUM NMOPOrOM H 3AecCh HE PacCMaTPHBAETCH.

ITpakTHUECKOE HCMOJL30BAHHE KPHTEDHA 3aTOILIEHHS HE NPeACTaBIAAeT
saTpyaneniii, [lpu 3ajaHHbIX no yCJOBHAM 3a4a4H BCIHUHHAX H, H,ap
NMpoBEPKAa JOCTATOYHOCTH 3HAYECHHHA H, nas aatonaenus BOJAOCAHBA TPOH3-
BOJAUTCA ¢ 1OMOULLIO YK€ H3BECTHRIX 3aBHCHMOCTEIH. llopagox nelcTsuit

HpH 3TOM CJAEAYIOUIHH: HAXOAHTCHA % H COOTBETCTBYIOUIHE 3HAUYEHHA

k w k., KaK AJS HES3ATOIIEHHOIO EOJOCAHBA; AaJee, 110 KPHBoil &, = f(B)
OnpeseaseTcs k, TaKKe No 3aXanibM YCAOBHSM:

e
H

rap. 2 e el
s e B e

npu £, > 1,06 &
upu &k, < 1,06 k. — BojOCAHB He 3aTONJCH.

B TakoMm naane suinoanesa otGpadorka omwmros M. L. Heproycosa o
saTonJcuuio Bodocaupa (tada. 5). TloayyeHHbBIC PE3YALYATH TO3BOJAAIOT
CYMTATh, YTO NpejAaraemMoe peuleHHe BONPOCA O KPHTEPHH 3aTOILICHHA,
BEITCKAIOMEE H3 TEOPHH conpsxeddd ObehoB, FBAAETCA UPHHIHIHAJILHO
NIPABHJALHBIM,

3HAMEHVIOIHE HAYAN0 3aTONJeHHA BEJIHUYHHLL a', onpencJaeHHbe B
ONLITAX H MOACYHTAHHHIE TO KPHTEPHIO 3aTONJEHHS, HE BCErjla NoOJHOCTHIO
COBMNAAAIOT, KaK BHAHO M3 Tab.a. 5, HO 3TH OTKJAOHEHHA B KaKOH-TO CTEnenu
MOTYT GBITh OOBACHEHH W BEPOATHON HETOYHOCTHIO ONMBITHOTO ONpeaeaeH s
a’, Tak Kak (PHKCHPOBAaHHE JEHCTBHTCABHOTO MOMEHTA 3aTONCHHA BCTPEUACT
H3BECTHLIE TPY/HOCTH BBHIY OTCYTCTBHA YETKO BHIPAKEHHOrO MOKAasaTe] s,
a TAKXe BBHLY TOro, YTO MOMEHT 3aTOIJIEHHH CKATOr0 CEYCHHA TPH-
YpOUeH HEe K eJHHCTBeuHO#l rayOuHe, a MOXKET HAXOAHTCH B HEKOTODPOM,
npaBaa O4CHL OTPAHHYEHHOM, HHTEpBaJje rayOHH B 3aBHCHMOCTH OT CAy-
yajfinoro OGCTOATENLCTBA.

Oupejieaenne KPHTEPHN 3aTONJEHHA BOAOCIHEA ¢ IHHPOKHM [OPOroM
111 OCHOBAHHH AHAJH3A IHEPreTHUECKOTO COCTOAHHA NOTOKA H NPHMEHCHHA
noJoxeHnit Teopun conpsizkenns OGvedor A0AKNHO OHTHL CHPaBeAJHBBIM H
B Caywae BOJOCAMBA € OOKOBHM CIKATHEM. ToALKO VCJAOBHE 3aToIjae-
HHS H KpuTepufl 3aTonJeHHss OYAYT BLIPAKEHH Tenepb B » TPHBEJIEHHBIX "
Be,JHYHHAX

— BOJOCJAHB 3aTONJAEH:

™ -

& »

ad>n wk.=0. R

Cnp i min gy

B nanGojee nosaHei U3 onyo0AMKOBAHHKX padoT Ha TeMy O BOLOC/HBE
¢ mupoxum noporom, B pabore A. 1. Mcaesa [6] paccmarpupaerca Bonpoc
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Tadbanuwa d

Bosocaus Gea Gokosoro cxatHs, OnwtHbe aannwme M. 1. Yeproycosa [5]
N0 3aTONJAEHHIO BOLOCAHBA

i= # F
o by 2 R

Q, q,

.} kl B _F__ .F kl
A cex |ad cox i . v

\ ¥ —

Cepua | B;=B,=0,30u; 3=10m b=030n p=p, =0,155 u

0,006 (0,02 10,2073 0,013 | 2,95 (0,122 0,176 3,5(3) (0,21 |0,270] 0,1865
0,012 10,04 |0,2387] 0,0395 | 1,85 0,181 0,242 2,23 0,207 {0,280 0,2565
0,018 10,05 10,2670 0,0337 | 1,385 0,219 10,300| 1,655 [0,19080,320| 0,318
0,024 0,08 (0,133 ] 0,118 1,165 {1,313'{},335 1.31 10,165 10,377 0,355
0,030 0,10 [0,1523| 0,1293 | 1,02 |0,230{0,363| 1,20 |0,161 |0,387| 0,384
0,036 |0,12 [0,1718] 0,1483 | 0,90 ]0,277/0,390| 1,045 |0,147 |0,424| 0,413
Cepna Il B, =8, =050 a; 3=1,0 b=0,500 w; p=p, =020 u
0,025 |0,030 |0,0966] 0,0779 | 2,07 ]0,168[0,225| 2.57 10,225 (0,222| 0,238
0,040 10,080 [0,1338] 0,1156 | 1,48 [0.214{0,290| 1,73 l”v‘”-} 0'318| 0307
0,000 [0,110 [0,1652; 0,1423 1,21 0,233]0,325 1,495 |0,173 |0.350] 0,315
0,070 10,140 10,1913 0,170 _} 1,045 10,25510,357| 1,18 |0,1545/0,404| 0,378
0,085 10,170 |0,2175] 0,1921 | 092 10,275/0.384] 1,04 [0 14} (0,433 0,406
0,100 |0,200 Iﬂ.:?!ili 0,208 0,85 |0,285(0,402] 0,95 0,158 |0,450] 0,426
Cepua LI B, = 8, = 0,498 w; b=0,498 a p=p, =020 u; 2=1,0 u
0,0251 [0,0505/0,1058 0,0852 | 1,80 [0,179/0,239| 2,31 0,214 [0,256] 0,254
0,0384 0,077 0,1375] 0,1132 | 1,455 (0,211 0,289, 1,77 [0,19550,310] 0,306
0,0496 10,10 |0,1623 0,1334 | 1,23 |0,234 0,323 1,50 [0,183 [0,340] 0,342
0,05515/0,111 [0,1744] 0,1436 | 1,145 |0,245 0,338 1,39 [0,1755/0,355( 0,358
0,0608 (0,122 0,1885 0,1582 | 1,06 (0,255 0,354 1,26 (0,165 [0,378] 0,376

0 KoshdunuenTe 3aTONAEHHST H KPHTEDHH 3aTonjeHHs. YKa3aB ua cyuie-
CTBOBAHHE TOJALKO ABYX HanpasaeHHii* pewexna sonpoca od HCTEUCHHH
YEPE3 3aTOMACHHBIA BOAOCAHB € IIHPOKAM nOPOroM, gannuti asTop B
OTJAMMHE OT HMEIOWHXCA SMIHPHYECKHX CnocoboB onpeaeqenud kol -
IIHeHTa 3aTonaedua B ,00b4HOR" (hopMyJe BOMOCAHBA

§'= Mma, V2g- H:;'

H3 OTHOHOIEHHAA
53 = ﬂ S— Eg.
" q

npeftraraeT Toxme SMOUPHYECKHA cniocob Haxoxaenus storo kosdduunenTta
H3 OTHOILNEelHH

npu H = const

%

t
E‘ My ( H"'ilnr;
- Eare el -
o ‘3art

npu g = const,
[Tockoabky cymecTByeT (QYHKIHOHAABLHAS CBA3b MEXJY BEAHUHHAMM

g u H,, rakas nepectanoBra 3aBHCHMOCTH €/1BA JH MOMKET BHECTH 4TO-anbo
HOROE B CYLLECTBO BONpOCAa. HPH 3TOM BECh PACHMCT 3HAYHTEJABHO YCAO0H -
HAIETCA, TaK KaK ¢, OkasuiBaeTca (yukunelt ue To0awko f, n H, (xak,
nanpumep, y A. P. Bepeanuckoro), uo eule caasbisaercauc f ufH, . .

¥ A, Il. Hcaesa npuuaro, uro H,,, = kh, n coorsetcrayer o0suHO

* Masectnn # apyrue cnocoln aHaAM3a HCTEWEHHA YCPed JATONALHHBI BOAOCANE, B
HACTHOCTH H3AOWeHNu v [2],
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H
DEKOMEHAYEMOMY KPHTEPHIO 3aTOMJIEHHHA TE =k, rie kR — koadpduuuenr,
56asmumit eguunusl. [loaaras, uro M., EgTh rayOHHa, conpsiKeHuas c
rayOHHOR HAa MOpPOre, YKasaHHbH aBTOP NpaBHALHO CTABHT BOMPOC O CBA3H
k ¢ xkospunuentom pacxoaa. B naweit pacore [2| HM3A0KEH MeToj pac-
4eTa 3aTONJEHHOrO BOJAOC/JHBA, TNOCTPOSHHEII HA OCHOBAHHH TPHHUHIA
conpaxeHus ObedoB— OYpPHOrO NOTOKa CO CHOKOHHBIM, C NPHBJACHCHHEM
MHOTOYHC/EHHBIX ONLITHBIX JIAHHBIX, Y9TO siBAfeTCA HAAEKHHIM KPHTEPHEM.
Tam 3Ta CBA3L — 3ABHCHMOCTL CTeNEeHH 3atonaenus OT KO3ppuuuenra pac-
X0Ja — BHIpAXKeHa TeCHO H HEeMOCPEeACTBeHHO, TaKk KAK BCE 3aBHCHMOCTH
CTPOATCA B (PYHKUHH OCHOBHOH XapakTepuCTHKH BOAOCAHBA, NPELONpee-

AAIOMER €ro NPONYCKHYI0 CnocobHOCTE (ero kosdMUIMENT PAcXoaa): OTHO-

'}
CHTEABHON BHICOTH 1OpoOra —j_., H (OpMH BXOAAa.
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