YcioBue

Samanue 11-1. «Cnonszanne Karesb»

OGopy/1oBaHue: MTATUB C JIAIKO, HAKJIOHHAS [JIOCKOCTh OKJIEeHHAs CKOTYeM (JIOCKA JIJTMHOIL
80 — 90 cm, mmpura 8 — 10 cm, Toamuaa 1,5 — 2 cM), mmpuil ogHOpa3oBbiil 6e3 urasl (5 — 10
MJI), CEeKYHJIOMED 3JIEKTPOHHBIN ¢ naMsThio 10-Tu sTanos, MepHas JjieHTa, juHeiika (30 — 40 cwm),
Mapkep (depHbIil win cuHnii), canaderkn Oymaxkabie (20 mT), padUHEPOBAHHOE DPACTHTEIHHOE
macio (80 — 100 mur), Boma (100 — 150 Mur), cTakaHbl OJHOPA30BbBIE IIACTMACCOBbIE (2 TIIT), CKOTY
(mumpuHa 2 cM), WIACTUKOBBIH KoHTelHep (250 — 500 MJI, J1J1s MCHOIB30BAHHBIX CaJIheToK).

Brumanue ywacmruros oaumnuadsvt!!! B wnpuy nabupams moavko 6ody! Iarvuwl, evima-
BAHHDIE PACTNUMEALHBM MACAOM, He 00au3neamyb. Co cmopons, 2mo 6bi2AAdum 0%ens e Kpacuso.
Pyxu ewmupatime caagemramu.

Yraszanusa das op2aHU3amopo8 IKCNEPUMEHMAABHO20 TMYPA.

* Tocky, KoTopasi OyieT UCIIOJIb30BAThCA B KAYECTBE HAKJIOHHON IJIOCKOCTH 00A3aTEILHO ¢ OIHOM
CTOPOHBI OKJIENTH cKoTYeM. OKJIenBaHme 00s13aTe/IbHO IPOU3BOIUTD B0 JOCKN. /151 OKIenBaHmst
HCIOJIb30BATh MIUPOKUii ckord (5 — 6 M mmpuHOit, MOKHO mupe). OKJleeHHas MOBEPXHOCTH He
JIOJIZKHA UMETh CKJIAJIOK, MOPIIUH U IIY3bIPHKOB Bo3ayxa. [Io 0bonM Kpasm HaKJIOHHOH ILJIOCKOCTH
00s13aTeIbHO CAeIaTh «OOPTUKUY, IIPOKJIEUTh JAPYT Ha JPYTra BIIOJIb BCEll JOCKH ¢ 00eUX CTOPOH II0

3 - 4 moJI0Ckl Y3KOro ckoTda (mupuHa 2 cM).™

Bes ykaszannoti nod2omosku HAKAOHHT NAOCKOCTEN YYAUWUECH HE CMOYM KAYECTNEEHHO NPOGe-
cmu akenepumenm no danHot 3adaye.

Yactp 1. Teopernyeckas

I/IBBGCTHO7 9TO CHJIa BASKOI'O TPEHUA M CKOPOCTDH JABU2KCHHA TeJla B BSI3KON cpeJe CBA3aHbl COOT-
HOIIeHueM

F. = kv® (1)

v=cHf (2).

B nannoit 3ajade Bam mpejicTouT mcciieoBaTh JIBUXKEHUE KalleJIb 110 HAKJIOHHOMN IIJIOCKOCTHU II0-
KPBITOM TOHKUM CJIOEM PACTUTEHHOTO Mac/a.

1.1 TTokaxkuTe, 9T0 B CIydae PABHOMEPHOIO JIBUZKEHUS Kall-

JIM TI0 HAKJIOHHOM IIJIOCKOCTH CKOPOCTD JIBUKEHUST KAIUIN U
3aBHCHUT OT BBICOTHI BEPXHEI'O Kpasi IUIOCKOCTH HAJ[ TOPU30H-
TaJIBHOMN MOBEPXHOCTHIO H B COOTBETCTBHU C ypaBHEHUEM (2).

Jnmuny HakJIOHHOM TLT0CKOCTH L, Maccy Karm m, Kodddu- T
IUEHT k ¥ ToKas3aTesb crerneHn « B ypasHenun (1) cuauraiire
M3BECTHBIML.

ZJ*r'
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v=cHP. (2)

1.2 Tonyuure BoIipazkenue st koaddunuenta ¢ B ypasaernu (2). 1.3 [osxyunre BopazkeHue jiist
nokasaress crernenn [ B ypaBHeHun (2).

Hactp 2. DKciepuMeHTaAIbHAS

C magasia Bam He0OX0IMMO IPUBECTH SKCIEPUMEHTAIBHYIO YCTAHOBKY B COOTBETCTBUE C YCJIOBUSIMU
zajaqn. [lo Kparo HaKJIOHHOM IJIOCKOCTH CO CTOPOHBI, OKJICCHHONW CKOTYEM, HAHECHUTE MapKEPOM
nenennd depe3 5,0 cm. Havanbraoe setenne — 0, nmocieanee jenenne — 60 cm. lenenne nanecute
Tak, 9TOOBI PACCTOSHUE OT HYJIEBOI'O Je/JeHUd 0 OJIMKAMIIEro TOpHa JOCKU U OT IOCJIEIHEro
JieJieHust 10 OJIMKANIIEro K HeMy TOPIia JOCKHU OBLIU IIPUMEPHO

OIMHAKOBBIMMU. ECJH/I HaHeCCHHbIe METKU BBITUDPAIOTCA, TO 3aKJIefiTe UX CKOTYEM (SaKﬂeI/IBaﬁTe
CILJIOIITHOM MOJIOCOM I10 BCel IJIMHE ;LOCKI/I). ITo obonm KpasiM HaAKJIOHHOM ILJIOCKOCTH JTOJI?KHBI ObIThH
«bopTukn» (3 — 4 1mMoJIOCHl CKOTYA, IMMPUHON 2 CM, IPUKJIECHHBIE JIPYT HA JIpyTra IO BCEll JimHe
jockn). C momonpio 6ymMazkHOI caieTKu MoKpoiiTe HAKJIOHHYIO ILIOCKOCTh MKy OOpTHKAMU
110 BCeil JJIMHE TOHKUM CJIOEM pacTUTEJIbHOro Macia. Karam Ha HaK/JIOHHYIO IIJIOCKOCTh HAHOCHTE
C HOMOIIBIO OJIHOPA30BOI0 MIIIPHUILA.

ABCOJTIOTHBIE M OTHOCUTE/IHHBIE TIOIPENTHOCTA KOCBEHHBIX U3MEPEHUN B JIAHHOI 3a/a9e BBIIUCIATD
He TpedyeTcs.

2.1 YcranoBuTe BepxHUII Kpail HAKJIOHHON m0cKocTH Ha BbicoTe 10 — 15 cM HaJl TOPU30HTATB-
HO# TOBepxHOCTBHIO. VcciemyiiTe SKCIIEpUMEHTAIBHO 3aBUCUMOCTH KOOD/IMHATHI KAILIM BOJBLI OT
BPEMEHU €€ JIBMKEHWs 10 HAKJIOHHON TJIOCKOCTHU, TTOKPBITOM TOHKUM CJIOEM PaCTUTETHHOTO Mac-
ja. [losyanre 1o 3KcriepuMeHTaIbHBIM JIAHHBIM ypPaBHEHUE 3aBUCUMOCTU KOODJAMHATHI Kalljld OT
BPEMEHU €€ JIBUKEHUS.

2.2 Vcenemyiite sKCepuMeHTAIBHO 3aBUCHMOCTD v(H ) CKOPOCTH JBUYKEHUST KAILIH BOJBI IO Ha-
KJIOHHOM IIJIOCKOCTH, HOKprTOfI TOHKHUM CJIOEM PaCTHUTEJILHOI'O MacCJla, OT BbBICOTBI BEPXHEI'O Kpas
IJIOCKOCTU HaJ| TOPU30HTAJIBHO 1MOBepXHOCTBIO. [ToKazKkuTe, 4TO JaHHAST 3aBHCHMOCTH COOTBET-
CTByeT ypaBHeHuio (2).

2.3 Tlo nanubiM Barero skcriepumenTa onpe/ieinTe 3HadeHs oKa3aTe/eil cremneneir o u 3.

2.4 Ucnonb3yst pesysbrarhl Baiero nccsteoBanus, 3anumunre 3apucuMocts v(H) B BUjie ypaBHe-
Hust (2).

Pemenue

Samada 11-1. «Cooszanue Kameab»
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YHactp 1. Teopernyeckas

|

1.1 Ha pucynke n3o0pazKeHbl CHJIbI, JEHCTBYIONNE Ha KAILIIO B IIPOIEcce ee JIBUKEHUs. Tak Kak
CHUJIa CONPOTUBJIEHUS 3aBUCUT OT CKOPOCTU IO 3aKOHY

F, = kv* (1)

N mampaBiieHa B CTOPOHY MPOTHUBOIIOJIOKHYIO BEKTOPY CKOPOCTH U, TO TOCE HEDOJIBIIOTO JTaIra
pasroHa Karuis OyJIeT JIBUTATHCS ¢ TIOCTOSHHOW CKOPOCTHIO. B 3TOM cirydae MpOeKIns CHIIbI TAKECTH
Ha HAKJIOHHYIO IOBEPXHOCTD Mg sin 7y Oy/ieT ypaBHOBeIeHa CUJIOo connpoTusienus. [ToaTomy B 3TOM
caydae OyJIeT BBIOJHATHCS COOTHOIIIEHUE

mgsiny = kv®. (2)

YauTeiBast, 4TO Siny = =, U3 BbIpaXkeHus (2) MoJIyIuM CBsI3b MEXKJLy CKOPOCTBIO KAILIM U BBICOTOM

IIoJabeMa ITJIOCKOCTH

H
>

. (%H)i | (2)

1.2 — 1.3 CpaBuuBag ¢ ¢pOpMYyJIOii, IPUBEICHHON B ycjoBul v = cHP | mosrygaen, 4To mapaMerphl
9TOrO BBhIPaXKEeHUS PaBHbI

= =) 2

11 kjacc. DKCIepUMEHTAIBHBII TyP. 3



Hactp 2. IKcriepuMeHTaIbHAS

2.1 Pe3ynbTarhl m3MepeHnii 3aBUCUMOCTH BPEMEH ¢ CIIOI3aHUS KAaIlJIM Ha PACCTOsAHNE X MPUBE/ICHbBI
B Tabsnrie 1. VI3mepenust IpoBeJieHbl 5 pa3, 3aTeM PacCInTaHO CpejiHee 3HAUEHNEe COOTBETCTBY IOIIUIi
BpeMen (t). B mocseaaem cTosidne nMpuBeIeHbl 3HAYEHUs CJIyYailHbIX ONIMOOK M3MepeHusl BpeMeH
(1o yCJIOBHUIO 3a/1avuu UX pacder He TpebyeTcs ).

Tabsauna 1.

X, M | ty,c|ty, |tz c|ty,clts,c| (t),c | At c
0,05 | 2,59 | 2,76 | 2,54 | 2,81 | 2,62 | 2,66 | 0,14
0,10 | 497 | 5,34 | 5,02 | 5,54 | 5,28 | 5,23 | 0,29
0,15 | 7.32 | 8,03 | 7,06 | 8,24 | 7.81 | 7,81 | 0,44
0,20 | 104 | 10,6 | 10,3 | 9,9 | 10,5 | 10,34 | 0,33
0,25 | 11,2 | 13,5 | 12,6 | 14,2 | 13,1 | 12,92 | 1,40
0,30 | 13,9 | 158 | 15,3 | 16,7 | 15,6 | 15,46 | 1,26
0,35 | 16,3 | 180 | 17,8 | 194 | 18,2 | 17,94 | 1,38
0,40 | 18,9 | 21,0 | 20,1 | 22,5 | 20,9 | 20,68 | 1,64
0,45 | 22,3 | 23,3 | 22,8 | 24,9 | 23,6 | 23,38 | 1,22
0,50 | 25,4 | 26,4 | 25,6 | 27.8 | 26,7 | 26,38 | 1,19

YepeHeHHbII rpadUK 3aKOHA JBIZKEHNs (3aBUCHMOCTH KOOPIMHATHI KAILJIM OT BPEMEHH ) TIPUBE/IeH
Ha PUCYHKE.

X, u 3AKOH OBUNCEHUA KANTU
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['pacduk npejcrasiiger coboil MPAMYIO JIMHUIO, TPOXOJAIIYIO Uepe3 HAaYaJ 0 KOODJUHAT, CJIeI0Ba-
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TEJILHO, JIBUZKEHUE KAILIH siBJisieTcs paBHOMEPHBIM. CJ1e/10BaTe/IbHO, 3aKOH JIBUKEHUE OITUCHIBACTCS
dyukIMEit

X = ot. (4)

[To rpaduky ( ¢ momormpio MHK, niu rpadudeckn) jierko HailTi CKOPOCTB JIBHZKEHUS, KOTOPast
paBHa Ko3(ddurmenTy HakJioHa rpaduka:

M
v =0,019—. (5)
C

<t>,c "Mpasunsustii 2pagux’”

Heobsaszameabroe donoanenue.

Hanruvue nosmopnvix usmepenuts nozeorsem nocmpoums bosee unhopmamuensvil epadur, ¢ Ha-
HeCEHHBMU AUANaA30Hamy nozpewnocmets uamepenutd. On noxasvieaem, 4mo nosYHYeHHAA 346UCU-
MOCMB 0eTUCMBUMENDHO OMAUYHO ONUCHLBAECA NMUHETHOT PyHKyued.

2.2 Jlng ucciaeqoBaHUS 3aBUCUMOCTU CKOPOCTH JIBUKEHHS KallJId, OT BBICOTHI Kpas HAKJIOHHOM
wiockoctu v(H) ciiejyer mpoBecTH W3MepeHUsl BPEMEHU CMeleHus Karan ¢ (KOHEeYHO, u3Mepe-
HUsI CJIEJLYeT MTPOBOJUTH HECKOJIBKO Pa3, a 3aTeM PacCUuTaTh cpejHee 3HadeHue (t)) HA 33 aHHOI
u3MepenHoit paccrosinue L. Torga cKOpOCTb KAl PACCUUTBIBAETCS 110 (DOpMYIIe

L
(t)

PeSy.HbTa.TbI U3MEpPEHNd BPEMEH CIIOJISaHNdA KalleJIb IIPU Pa3HbIX BbICOTaX HaKJIOHHOHM IIJIOCKOCTHU
npuBe/ieHbl B Tabuune 2. s kaxnoit Beicorsl H noBeieHo 5 mamepenwii ¢; (i = 1,2...5) u paccuu-
TAHO CpejiHee 3HaYeHne 3Toro Bpemenn (t). Takzke obpaTuTe BHUMAHNE, YTO U3MEPEHHUsI TPOBEIEHbBI
JIJIsl PA3HBIX 3HAYEHUI MPOWIEHHOTO IIyTH L

(6)

v =
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Tabauna 2

Bpems dsuorcenus
FEIT, \FF | R \FF | FRfoFE FRpy, OFF | PRy GFF | FRpGFR | R GRE | RR(f) GFF | RRyOURE | R IR | FR FF
0,111 0,10 26,80 28,00 28,60 27,40 27,10 27,58 0,36 -2,198 -1,015
0,135 0,10 16,60 15,90 16,80 16,90 15,70 16,38 0,61 -2,002 -0,493
0,163 0,20 21,20 20,70 20,80 22,10 21,50 21,26 0,94 -1,814 -0,061
0,198 0,20 10,40 10,60 10,30 9,92 10,50 10,34 1,93 -1,619 0,659
0,238 0,30 8,36 8,19 7,81 8,01 8,26 8,13 3,69 -1,435 1,306
0,267 0,30 6,80 6,94 7,16 6,78 7,06 6,95 4,32 -1,321 1,463
0,298 0,60 8,10 8,16 7,90 7,82 8,24 8,04 7,46 -1,211 2,009
0,330 0,60 7,12 7,40 7,25 7,55 7,46 7,36 8,16 -1,109 2,099
0,379 0,60 4,36 4,41 4,29 4,52 4,38 4,39 13,66 -0,970 2,615
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['pacduk 3aBUCEMOCTH CKOPOCTH KAILIU OT BhICOTHI H mokaszan Ha pucynke. Ha srom rpacduke Tak-
JKe YKa3aHbl OTPENTHOCTH U3MEPEHHs CKOPOCTE JIBUKEHUs . BUTHO, YTO TIOJIyYeHHAs 3aBUCUMOCTD
siBJisieTcs He JimHeitHoi. OIHaKO BU3yasbHO ONPEJICUTh BUJT (PYyHKITMOHAIBHDBIN 3aBUCHMOCTH 3a-
TpyaauTeabno. [losromy mammbrit rpaduk He saBigeTcs 00sI3aTETHHBIM.
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st ipoBepku nipumeHuMocTd (DYHKIMU (2) Jjisi OMMCAHKS TOJTY YeHHBIX PE3YJIbTaTOB HEOOXOIUMO
JIAHHBINA IpadUK MOCTPOUTH B JIBOWHOM JIOTapupMUIeCKOM MaciiTabe.

JIMHEHHOCTD 9TOM 3aBUCUMOCTH TOTBepKIaeT dhopMyy (2), U3 KOTOPO# CJIe/yer, 4To

1. mg 1
1HU—EIHE+EIHH (7)

[Tapamerpsr guneitHol 3aBucuMocTu Inv = aln H + b, paccuurannsie no MHK umeror cireyionue
3HavYeHUs (pacueT HOrPEITHOCTEl M0 YCJIOBUIO 3a/1a4u, K COXKAJIEHUIO He TPeOyeTcs ):

a=299+0,16

8
=55+03 ®)

C BBICOKOII CTEIIEHBI0 TOYHOCTU MOYKHO CUATATh, YTO [TOKA3aTe/]b CTEIeHH [ = é = 3, cooTBeT-
CTBEHHO, (@ = % Haiinennble 3HadeHns: mapaMeTpoB 3aBUCUMOCTH B JIBOMHOI JorapudMuaecKoit
IIKaJIe TI03BOJIAIOT 3allUcaTh ABHBIN By pyHKIMN (2)

v=-exp(aln H +b) = exp(b) - H* = 2,46 - H® 9)

3aecy H m3mepsiercs B Mepax, CKOPOCTh U B M/C.

Ob6paTuM Tak»kKe BHUMaHWME Ha YIUBUTEJIBHBIN (DAKT: 3aBUCUMOCTDb CHJIbI COITPOTUBJIEHUS OT CKO-
POCTU UMeET HEOXKUJIAHHBIA BUJL

F. = kv (10)

TeOpeTI/I‘{GCKOG 000CHOBaHNE IIOJIYYE€HHOI'O pe3yJibTaTa Tpe6yeT OTIeJIbHBIX HCCJIG,ZLOB&HHﬁ, 9TO HEe
BXOAUT B 3a/1a49y 3KCH€6pI/IM6HTaJ'II3HOI‘O Typa.

L Crporo rosops, B gaHHOM CiIydae IPOBejeHHE CIIaXKUBAIOIIeH MpsMOil B JaHHOM CIydae He
UMeeT CMBICTIA, TaK apryMeHT 3Toil (pyHKIuM m3MeHseTcs guckperHo. Ho mbl mpoBenu ee, Jiis
HAIJISATHOCTH, KaK NJUIIOCTPAIAIO JUHEHHONH 3aBUCAMOCTH.
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