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Kpumepuu ouenusarus

Beisesiena dopmyita (1), CBSI3bIBAIONIAS BEJIUUUHBL lo W 11 «.ovvnniin .. 2
3anoJsiHeHa TabJIUIA SKCIIEPUMEHTAIBHBIX JTAHHBIX JJIST BOJIBL:

HE MEHDBIIE IIATH U3MEPEHII . « o vttt ettt ettt e et et e e e 2

CHEJIAHO OT JIBYX O IISITH M3MEPEHIIM « . .« v vttt ettt e ae e 1

Tlocrpoen rpaduk 3aBUCUMOCTH lo OT I JJTIST BOMBL - « o v vvvveeeaeeeeeeeeenne 2

B384 07103 (5] G20 1S 6 16 0370607 (\ =1 7 R 1
3aroiHeHa TabJ/INIA, IKCIEPUMEHTAJBHBIX JAHHBIX JIJIsT MACJIa;

HE MEHBIIE IIATH U3MEPEHII . « o vttt ettt ettt e et e 2

CHEJIAHO OT JIBYX O IISITH HI3MEPEHIM « . .« e vttt ttt ettt eae e eae e 1

[TocTpoen rpaduk 3aBUCHUMOCTH lg OT 1 JIJTT MACTA « v v vt eeee et eeeeaneenns 2

L3S 0 07103 (5] B 20 1S 6 016 0370607 (\ =10 /5. 1
OrpesiesieHa IOTHOCTH MAaCJIa

B npegesnax 10% OT MCTHHHOTO BHAMEHUSI . . o v v vv ot et eteeteteeee et aeeeaeaeannn, 2

B npeenax 20% OT MCTHHHOTO SHATEHMSI .« « .« v v evevetetaeeeee et eeeeaeaeennns 1

PaByMHaH OII€HKa IIOIrPEIITHOCTHU U3MEPEHNA IIJIOTHOCTHU IIOJCOJIHETHOIO MacCJja . . 1

3amada 2. YaeJabHOE CONPOTUBJIEHNE PACTBOPA MMUTHEBOM COAbBI
IIpu BbITIOJIHEHUY SKCIIEPUMEHTA, COCYJI JOJIZKEH OBITh E
3aII0JIHEH TIOJIHOCTHIO.
1. IamepsieM reomeTpudecKue pa3Mephbl TPYOKM: IJIv- |
ny L n quamerp d. VI3roraBimBaeM KCIIEpUMEHTAILHY IO
YCTaHOBKY, H300pakéHny1o Ha (puc. 6). =
2. 3armoJiHsieM COCy/T BOJIOI U pa3MeIlnBaeM ITe€PBbIii -
obpa3ser, CoJin M3BECTHOM Macchl. V3mepsiemM mokasaHust LU H- -
amrepmerpa. [loBropsiem ombiT, 100aBjsis K pacTBOPY - _I__— -
HOBBIE ITOPITUU COJI U3BECTHOU MACCHI. =
3. .Buag nanpsokenne U barapeiiku, Mbl MOYKEM pac-

Puc. 6
CUNTATDL CONMPOTHUBJIEHUE PACTBOPa B TPyOKe:
R U
=7

Ero smadenue ompesesisiercsi reOMETPUYECKUME Pa3MepaMu TPYOKHU, ITO3TOMY
YJI€TIBHOE COIIPOTUBJIEHIE MOXKHO PACCIUTATH 1O (DOpMyJIe:

rd*R  wd2U

P=70 ~ a1

CrpouM HEOOXOIMMbIe HAM IPAUKH.

4. Tnst onpeiesieHnsi HeU3BeCTHON Macchl my u p(ml) pacreopsieM ofpaserr co
CMECBIO B YHCTOMI BOJE M CYNTHIBAEM MoKaszaHusa Toka. Ilo rpadukam omnpeeisem
MCKOMBIE BEJIMIHHBI.
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XLV Bcepoccutickasn 0aumnuada WroAbHUKOE N0 Pusuke

11 kJacc

3amauya 1. IIJI0THOCTH IIOACOJIHEYHOI'O MAacJjia
Pacemorpum ipobupky ¢ HAJUTO B Heé XKUJIKOCTHIO INIOTHOCTH P, TUTABAIOIILY IO
B cocyjie ¢ Bofoi. IlycTh BHYTpEHHSISI U BHEITHSIS IO OIIEPEYHOrO CeIeHMs
paBHBI cooTBeTcTBeHHO S1 U S3. O603HaunM 3a Vi u Vo BHYTpEHHUIT U BHEIIHUIA
00BbEMBI YACTU IIPOOUPKHM, PACILUIOXKEHHOA HU»Ke TOUYKM A, BLIOPAHHOI B KadecTse
Havaja OTCYETa. SalMIleM YCJI0BUE PABHOBECHUS IPOOUPKU:

Mg+ p(S1lh +V1)g = po(Va + Sala)g,

rme M — macca mycToit mpoOupKH.
Orcrofia momyanM:

pS1 11+M+pV1—PoV2:

= 2L
27 p0Ss £0S2

a-ly+0b, (6)

rae a u b — HEeKOTOPbhIS KOHCTAHTHI, HE 3aBUCSIIIHE OT (1 U lo.

Hambém B mpobupky BOLY M CHUMEM 3aBUCUMOCTD [o OT [1. [TocTponm Ha Musim-
MeTpoBoii 6ymare coorsercrByoniuii rpaduk. Kax suumo uz dbopmysst (6), sra 3a-
BucuMocCTb JuHeiina. [To yriosomy koadduimenTy onpenessieMm oraomenue S/ So:

~ poS1 S

"~ poSe So

ao

TloBTOpMM KCITEPUMEHT, 3aIOIHSIS TPOOUPKY MOACOTHETHBIM MacjaoM. IlocTpo-
M rpaduk nosrydenHoit 3apucumoctu. [1o yrioBomy ko3 dunmenTy rpaduky Bbi-
YUCJIUM ILJIOTHOCTH P Macja:

pmSt PM
= — = ao .
poS2 Po

apnr =
OKOH‘I&TEJII)HO IIoJIyaeM:

ap

PM = — " pPo-
ap

O1LeHNM IIOTPENIHOCTD HARIEHHOIO 3HAUEHUS:

Aa]u Aao
+ —

App = pu - a
0

Tlorpemsoctu Aa; u Aas olleHUM U3 rpaUKOB.
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Pezuonanrvruili aman. Ixcnepumenmanrvroil myp

9 KJjacc

3amaua 1. CkaTbiBaHUE TEHHUCHOTO ITapuka I

B nmamnoit 3ajade BaM NMpEJCTOUT U3YUUTHh CKATHIBA-

HI€ TEHHUCHOTO IIIAPUKa C HAKJIOHHOTO yroJika. I3BecTHO,

9TO BpeMsl CKATbIBaAHUsI TEHHUCHOIO MIAPUKA C BEPIIMHbI
HAKJIOHHOTO yroJika (puc. 1) oupenensiercss dbopMysioii:

t=A-(sina)"?,

rue A — nocrosHHas ycraHoBku, a n € {—2,— 1,0, 1, 2}.

Oupenenure 3HaveHust Besmand A u n. s sroro co- Puc. 1
GepuTe yCTAHOBKY M3 OpycKa, IMOJIOXKEHHOI'O Ha CTOJI, U ONUPAIOIIErocs Ha HEro
yToJIKa.

1. 3mepbTe Bpems CKAaThIBAHUS IMAPUKA C BEPIIMHBI KEI00a I KaXKIOTO
3HAYEHUs Sin v HeCKOJIbKO pa3 (He Menbire 7). lannble 3anecure B Tabsmiy 1.

Tabsma 1
sina | t1, ¢ | ta,c | t3,¢c | tg,c | t5,¢ | T, C | t7, C | Lepenn, C
0,1
0,2
0,3
0,4
0,5

2. ¥Ycpenuure pesynbrar. lannbie 3anecure B Tabimiy 1.

3. Ilonbepure Taxoe n, ITOGLI 3ABUCUMOCTD tepexn OT (Sin «)"/? 6bita Haubosiee
6/M3Ka K JIMHEHOIA.

4. Tlocrpoiire rpaduk TOil 32aBUCUMOCTH HA MUJLIMMETPOBOI OyMare.

5. Onpenenure n3 rpaduKa 3HAUEHUE TOCTOTHHON A.

6. st KaxK/I0i CEepPUH OIBITOB C COOTBETCTBYIONMIAM Sill (¢ BBIYUC/IMTE yCKOPE-
HUE @ TIaPUKA.

7. IlocTpoiiTe rpaduK 3aBUCUMOCTH YCKOPEHUSI ¢ OT (v B TAKUX KOOP/IMHATAX,
B KOTOPBIX 3Ta 3aBUCUMOCTD JIMHEHHA.

O6GopynoBaHue. ¥YroJiok mmuoit L = 50 cM, TEHHUCHBII [IIAPUK, CEKYHIOMED,
JimHelka, 6pycok b cm X 10 cm x 20 cM, 2 JucTa MUJLJIMMETPOBOIT Oymary.

PekomeHgarimm opraHnsaTopam.

Vrosiku (gepeBsHHbIE) I 9KCIEPUMEHTa MOXKHO KYIHUTh HA CTPOUTEIHLHOM
peiEke. VX Heobxoaumo obpe3aTh 10 3amanuoil ayuuabl L = 50 cM.
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9 KJjacc

3amaua 2. ConpoTuBsieHne rpaduta

Wcrnonb3yst npejijioyKeHHoe BaM OOOPYIOBAHUE, OIPEIEIUTE YIAeJbHOE COMPO-
Tusjienue p rpadura (rpudesia Kapangaa).

O6GopynoBanue. ['pudesb oT KapaHiaia, BOJBTMETD, PE3UCTOP C H3BECT-
HbIM conporusjienneM R &~ 10 Om (To4HOe 3HAYEHHE yKA3aHO HA YCTAHOBKE), Oa-
tapeiika AA, coenuHUTEILHBIE TPOBO/A, MIJLIUMETPOBasi Oymara, JBYCTOPOHHUIA
CKOTY (BBbLIAETCs 0 TPEOOBAHMUIO).

PekoMeHngauy opraHusaTopaM.

CoIIpOTHBJIEHNE PE3UCTOPa YKAXKUTE Ha yCTaHOBKe. KOHIIBI COeqMHUTEIbHBIX
MIPOBO/IOB CJIEIYeT 3a<MUCTUTH TaK, YTOOBI OTOJIEHHAS IaCTh ITPOBO/IA COCTABJISIA B
anuny 2— 3 cMm. BoibTMmeTp noskeH nMmeThb npejen ndMepenns 1,5 — 2,0 B. K mostio-
cam GaTapeiiKu cjieyeT MPUIasiTh IPOBOA, WIN KYIIUTh CIIeIAaIbHbIEe KPEIlJIeHHs
st barapeek.

Pezuonanrvruili aman. Ixcnepumenmanrvroil myp

CHEJIAHO OT JIBYX O IISITU W3MEPEHUIM . . .« v vv vttt et et e e e e e e e aee e 1

TTocrpoen rpaduk 3aBUCUMOCTH lo OT I IS BOIBL -« « v vvvveeeae e eaeeenne 2

B384 07103 (5] G20 1S 6 16 0370607 (\ =1 7 R 1
3anoJiHeHa TabJIUIA SKCIIEPUMEHTAIHHBIX JTAHHBIX JJIST MACJIA:

HE MEHBIIE TSITH H3MEPEHUI . « o .ttt vttt ettt et et et et ae e 2

CJIEJIAHO OT JIBYX JIO TISTH U3MEPEHIIH . .« o\t vt et ettt e ee e e eae e eaeaeens 1

ITocTpoen rpaduk 3aBUCHMOCTH lo OT I JJIST MACIA v\ vt v e e eeeeaieeeennnnn. 2

B384 07103 (5] B 20 6 16 0370607 (\ =10 /5. 1
OrmpeiesieHa TIOTHOCTH MACJIA

B npegenax 10% OT MCTHHHOTO SHATEHMS . « « .« v v et eveteteeeeee et aeeeeeaeennn, 2

B npeeniax 20% OT MCTHHHOTO SHATEHMSI . « « .« v v v eeeteteeeeee et eeeeaeaeannns 1

Pa3yMHaH OIlEHKa ITOI'PENIHOCTU U3MEPEHU IIJIOTHOCTHU IIOJCOJTHEYIHOI'O MacJia . . 1
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3agaua 2. [1J10THOCTh MOJICOJTHEYHOrO MAacCJia
Paccmorpum pobupky ¢ HAJIUTOM B HEE YKUJIKOCTHIO INIOTHOCTH 0, TLIABAIONLY IO
B cocyje ¢ Bojioii. [lycTh BHYyTpeHHsIsI U BHEITHSIS TUIOIAN TTONEPETHOTO CeUEHUsT
pPaBHBI cOOTBeTCTBEHHO S1 1 S3. O6o3nHaunM 3a Vi u Vo BHYTpEHHUIT U BHEIIHMI
00BbEMBI YACTU IIPOOMPKHM, PACILIOXKEHHON HUKe TOUKH A, BHIOPAHHOI B KadecTBe
Hadvaja OTCYETA. SAlMIIeM YCJIOBUE PABHOBECHUsI IPOOUPKU:

Mg+ p(S1li +V1)g = po(Va + Sal2)g,

rne M — macca mycTroil TpoOUpPKH.
Orcrofia oy anM:

_rS M+ pVi — poVa
poSs P0S2

lQ a- ll + bv (5)
rie a u b — HEeKOTOPbIsS KOHCTAHTHI, HE 3aBUCSIIIKE OT (1 U lo.

Hauibém B mpobupKy BOJLy U CHIMEM 3aBUCUMOCTS lo ot [1. [TocTponm Ha MuLim-
MeTpoBoii 6ymare coorsercrByoniuii rpaduk. Kax suuno uz dbopmysst (5), ara 3a-
BucuMOCTb JuHeiina. [To yriosomy koadduimenTy onpenessiem oraomenue S/ So:

_poS1 S

07 oSy Sy

a

TToBTOpHM KCIIEPUMEHT, 3aII0J/IHSIsT TPOOUPKY I0ICOTHEIHBbIM MacjioM. [TocTpo-
M rpaduK moaydennoit 3apucumoctu. Ilo yriaosomy KoaddunuerTy rpaduky Bbl-
YUCJIUM IIJIOTHOCTD )y MACHA:

pm St PM
_ — an -

any = ——— =
M P0S2 " po

OKOHYATEIHHO [OJIyYaeM:

an
pPM = —" po-
ao

OLeHNM IOTPENIHOCTD HARJIEHHOIO 3HAUEHUS:

Aa]w Aao
+ —

App = pu - a
0

ITorpemaoctu Aa; u Aas oneHuM U3 rpaUKoB.

Kpumepuu ouenusanrus

Brieesiena dopmyiia (1), CBI3bIBAIOIAS BEJIMIUHBL g M 11 «.vvvvnineeinnin ... 2
3armoiHeHa, TabJINIA IKCIIEPUMEHTAJIbHBIX JAHHBIX JJIsI BOJIBL:
HE MEHBIME MSITUH U3MEPEHUI « « .t vttt ettt et ettt et e e ae e 2
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Pezuonanrvruili aman. Ixcnepumenmanrvroil myp

10 kJacc

3amaua 1. CkarbiBaHue TeHHHCHOTO Imapuka II

B nmamnoit 3ajade BaM NMpEJCTOUT U3YUUTHh CKATHIBA-

HI€ TEHHUCHOTO IIIAPUKa C HAKJIOHHOTO yroJika. I3BecTHO,

9TO BpeMsl CKATbIBaAHUsI TEHHUCHOIO MIAPUKA C BEPIIMHbI
HAKJIOHHOT'O yroJika (puc. 2) oupenessiercs hbOpMyJIOii:

t=A-(sina)"?,

rmen € {-3,—-2,—-1,0, 1, 2, 3}, a A — nocrosgunas
YCTAHOBKH. Puc. 2
Oupeneure 3Havenus sejudud A u n. s sroro cobepure ycraHOBKY u3 Opyc-
Ka, ITOJIO?KEHHOT'O Ha, CTOJI, U OMUPAIOIIEroCs HA HErO YTOJIKA.
1. 3amepbTe Bpems CKaTLIBAHUS IMAPUKA C BEPIIMHBI KEI00a I KaXKIOTO
3HAYEHUs Sin v HECKOJILKO pa3 (He Menbine 7). lannble 3anecure B Tabsmigy 1.

Tabsmia 2
sina | t1, ¢ | ta,c | t3,¢c | tg,c | t5,¢ | T, C | t7, C | Lepenn, C
0,1
0,2
0,3
0,4
0,5

2. ¥Ycpenuure pesynbrar. Jlannbie 3anecure B Tabiumiy 2.

3. lonGepure Taxoe n, YTOObI 3ABUCHMOCTD tcpey OT (sin a)™/? Gbita manboitee
6/M3Ka K JIMHEHOIA.

4. TToctpoiire rpaduk 3TOH 3aBUCUMOCTH Ha MUJLUIMMETPOBOH OyMare.

5. Onpenenure n3 rpaduKa 3HAUEHUE TOCTOTHHON A.

6. [t KaxK10ii cepuy OMBITOB C COOTBETCTBYIONINM Sill (v BBIYUCTUTE YCKOPEe-
HUE a MapuKa.

7. ITocrpoiiTe rpaduk 3aBUCKMOCTH YCKOPEHUS @ OT (@ B TAKUX KOOPIUHATAX,
B KOTOPBIX 9T& 3aBUCUMOCTD JIMHEHA.

O6GopynoBaHue. ¥YroJiok mmuoit L = 50 cM, TEHHUCHBII [IIAPUK, CEKYHIOMED,
JimHelka, 6pycok b cm X 10 cm x 20 cM, 2 JucTa MUJLJIMMETPOBOIT Oymary.
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10 kJacc

PekomMeHjanimm opraHu3aTopaM.
Yrosiku (nepeBsaHHbIE) IS 9KCIEPUMEHTa MOYKHO KYIHUTh HA CTPOUTEIHLHOM
pbiake. VIx HEoOXxoauMo obpe3ars 10 3ajanHoil jymHabl L = 50 cM.

3agaua 2. II10THOCTH MO/ICOJTHEYHOTO MAaCJia
B nmamHOM 3KCnEpuMeHTe BaM IIPEJCTOUT U3MEPHUTH ILJIOT-
HOCTB ), IIOJICOJTHEIHOrO Maca. JIJist 9Toro orMeThTe Ha IPpOOUp-
Ke YPOBeHb A, BBbIllle KOTOPOI'O ILIOIIAb [TOIEPEIHOI0 CeUEHUSI
| 1upobupku ocraércsa mocrosHHoli. IIpumem Touky A 3a Hadao

|
o~
|
|
[
|~
(V)

- ]  orcuéra.
T Hauneitre B mpobupKy HEMHOTO BOJBI U TIOMECTUTE €€ B COCYT
Puc. 3 ¢ Bozoii (puc. 3). Bogpsl B mpobupke JOKHO ObITH CTOJIBKO, 94TO-

OBl OHA ILIaBaJIa BEPTUKAJIBHO.
IlycTh ypoBeHb KUJIKOCTH BHYTPU MPOOMPKHU, OTCUATHIBAEMbIH OT TOYKH A

BBEPX, PaBeH l1, & YPOBEHDb BOJIBI B COCY/I€, OTCIUTHIBAEMBIii OT TOI ke Toukn A — [5.

1. ITocTenenno HaMBast B IPOOUPKY BO/Y, CHUMUTE 33aBUCUMOCTD [y OT 1.

2. IlocTpoiiTe Ha MUIIMMETPOBOI OyMare rpaduK JaHHONR 3aBUCAMOCTH.

3. BrueiiTe u3 npobUpKu BOy M IIPOBEIUTE aHAJOIUYIHBIE JEHCTBUS JIJIsl O
COJIHEYHOI'O MACJIA.

4. BeiBeiuTe aHAJTUTUIECKH 3aBUCUMOCTD [ OT [ JIJTsT TPOU3BOILHOM YKUIKOCTH
IUIOTHOCTBIO p B IPOOUPKE.

5. Vcmosib3ysi 9KCIIepUMEHTAJbHbBIE [TAHHBIE, BLIYUCIUTE INIOTHOCTD Py HOJCOJI-
HEYHOIO MacJia.

6. OreHnTe MOTPETHOCTD IOy YEHHOI'O BAMU PE3yJIbTaTa.

ITpumenanue. Ilnoraocts Boubl pg = 1000 kr/ M. TLIOTHOCTD ITOCOTHETHOTO
Macsa p, Haxoiurcd B mpejesnax 850-980 kr/ Mo,

O6opynoBanmue. [Ipobupka ¢ HaAKICEHHON Ha BHEITHIOI TOBEPXHOCTD MUJLITH-
MeTPOBOI HyMaroii, EMKOCTh Jjisl KUIKOCTH, BOJA, MIOJICOTHETHOE MACJIO, MUJLIH-
MeTpoBasi Oymara Jjisl IOCTPOEHUs TPapUKOB.

PekomeHmarnium opraHn3saTopam.

lJisi IpoBejieHNsT SKCIIEPUMEHTa, He0OXOIUMO 00sI3aTe/IbHO HAKJIENTh Ha KarK-
JIyI0 MIPOOUPKY MUJIIMMETPOBYIO OYyMary ¢ IOMOIIBIO CKOTYa TaK, YTOOBI BOJa HE
nojTeKasia moj, GyMary. MKOCTD /Il JKIIKOCTH HYKHO H0J06PATh TAKOrO pas-
Mepa, ITOOBI MPOOUpPKaA MOTJIa CBOOOIHO IJIABATDH B HEll, He MPUINAMAs K CTEHKAM.
ITinoTHOCTH Mac/a NPeBAPUTENHHO OLPEIEIUTe CTAHAAPTHBIM METOAOM (B3BECUB
MAacJIO 3aJIAHHOTO 00bEMA).

Pezuonanrvruili aman. Ixcnepumenmanrvroil myp

10 kJacc

3amaua 1. CkarbiBaHue TeHHHCHOTO Imapuka II
Jaimm KpaTKue MOsICHEHUS, BBITEKAIOIIIE U3 TEOPETUIECKOTO PEIeHsT 38, 1aH
O CKATBIBAHWM IIAPUKA C HAKJIOHHON II0CKOCTH. OT yYACTHUKOB OJIUMITAABI OHU
HE TPEOYIOTCS.
W3 ypaBHEHHs MOMEHTOB CJI€/LyeT, YTO YyCKOPEHUE IMAPUKa PABHO:

a=B-sina, (3)

rme B — mocTogaHHLIN KO(DDUIIMEHT, 3aBUCSIITAN OT yIaa MEXKJIY ILIOCKOCTSIMII,
00pa3yIONNMHI YTOJIOK.

Ilycrs gymmua yrosika pasaa L. Torjga BpeMsi cKaTbIBaHUSI HANJIEM U3 ypapBHe-
HUST:

at?
U3 (3) u (4) momyunm:
2L
t= 5 (sin o) ~1/2.

Taxum 06pa3oM, rpaduK tepens = f(Sin @) cemyeT CTPOUTH B KOOPAMHATAX tepe s
or (sina)~1/2.

Kosdpdumument n = —1.

3uaveHre NOCTOSHHON A 3aBUCAT OT 0COOEHHOCTElH YCTAHOBKH.

Kpumepuu ouenusarus

SamosHEeHa TAOIIHAIIA 1 . ..o 4
JLj1st KasKJ0ro yrjia MPOU3BEICHO YCPEIHEHNE BPEMEHN CKATBIBAHUS « .. ... ... ... 2
OnpefeséH KOIPAMUIIEHT T .« v v e ete et et et e e 2
ocTpoen TpadUK tepex ~ (S a) ™12 o 3
OnpeieIeHo 3HAYEHNE TIOCTOSTHHOM A ..ot 2
TT0CTPOEH TPADEK @(Q0) « o v ettt e et ettt e 2
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C moMoIIbio BOJIBTMETPA OIpeIesisieM IajeHre HallpsizKe-
Hust Uy Ha pe3ancTope ¢ U3BECTHBIM COIPOTUBJIEHUEM U HAIIPSI-
xernne U na crepxkue. Conporusiienne 06pasia pacaIuThIBAeM
o opmyite:

R = ROE .

Uo
C moMoIIpbI0 MIJJIMMETPOBOI OyMaru uaMepsieM JJIMHY Tpa-
duroBoro obpasra [. [Ipukiens Ha CTOJ IBYCTOPOHHUMA CKOT,
KJIQJIEM Ha HEro obpa3ell 1 TPOKATHIBAEM €ro 10 JIUNKOiT jieare. CKOTY HYZKEH JiJTst
TOro, 9T00BI I'prdesb He MPOocKab3biBal. CocunTaB KOJIMIECTBO MOJHBIX 000PO-
TOoB N, CIeJJaHHBIX 00pa3loM, M M3MEPUB IPOWIEHHBbI UM IyTh L, onpeieisemM
JIMaMeTp CTePXKHS:

L
7T_N .
ITockoubky conporusiiernne rpadUTOBOIO CTEPXKHS CBA3AHO C PA3MEPAMU CTEPK-
He U C YJEJIbHBIM COIPOTUBJIEHHEM I'DaduTa (DOPMYIIOii:

2
RPN
“apz P\ T

y/IeJIbHOE COIPOTHUBJIEHNE IPpadUTa PACCIUTHIBAEM 110 (bopMyJIe:

CRoU (L
P= v\ N

Kpumepuu ouyenusanus

W nest ucnionb3oBatust TpAdUTA B KATECTBE PESUCTOPA -« « v v vvveeeaeenennnn. 1
CxeMa TPOBEJIEHMST U3MEPEHU . . « .« ottt e ettt e e et et 2
DopmMmyiia, CBSI3bIBAIONIAS BEJIMYUHBI COIPOTUBICHAN PEZUCTOPOB .. e.vvuv ... 2
Haiierno conporusienne rpaduToBOTO CTEPKHST R. .o ooovvi i, 2
Vzmepena JamHa 00PABIIA L ..o oot ettt e et e 1
Ormucan criocob orpejiesieHust guaMerpa D cedeHuss TPUMETIST . . oo v vvvvnennn. .. 1
NaMepeH MUaAMETD D ..o e 1
IIpusenena GOPMYIIA JJIST BBITHCTEHTST . « v v ve et eeet e eeeeee et aeeeneaeens 2
Bepnoe uunciennoe 3Havenne p (orkiaonenune e 6omee 10%) ... 3
YHCIEHHOE 3HaYeHne p (OTKJIOHEeHue He 6osee 25%0) ..o, 2
YHCIIeHHOE 3HadYeHne p (oTKjoHenue He 6oee 50%0) .. ..o 1
10

Pezuonanrvruili aman. Ixcnepumenmanrvroil myp

11 kaacc

3agauya 1. IIsTOTHOCTH IIOACOJITHEYHOTO MAacJa
B nmamnom skcnepmmeHTe BaM IMIPEACTOUT H3MEPHUTDH ILIOT-
HOCTb py; TOJCOJIHEYHOTO MacJa. [Jist 9Toro ormerbre Ha Ipobup-
Ke YpOBeHb A, BbIlIe KOTOPOro IJIONAIh MONEPEUHOTO CEUCHUS

npobupku ocraércst nmocrosiHaoil. [lpumem Ttouky A 3a Hadaso
OTCUETA.

HauteiiTe B mpoOupKy HEMHOTO BOJIBI U TIOMECTUTE €€ B COCY/L >
¢ Boyioit (puc. 4). Boxpl B mpobupKe JOIZKHO OBITH CTOJIBKO, Y4TO- Puc. 4
ObI OHA IIJIaBAJIA BEPTUKAJIBHO.

Ilycrs ypoBeHB KHMIKOCTH BHYTPH IPOOUPKE, OTCYUTHIBAEMBIH OT TOYKH A
BBEPX, PaBeH l1, & YPOBEHDb BOJIBI B COCY/I€, OTCIUTHIBAEMBIi OT TOI ke Tourn A — [5.

1. ITocTenenno HaMBast B IPOOUPKY BOJLY, CHUMUTE 3aBUCUMOCTD [y OT 1.

2. IlocTpoiiTe Ha MEUIINMETPOBOIt Oymare rpaduK JaHHONW 3aBUCHMOCTH.

3. BrueiiTe 3 npoOUpKU BOMY UM IIPOBEIUTE AHAJOTUYHBIE JEACTBUS JIJIs O/
COJIHEYIHOI'O MacCJIa.

4. BeiBeiuTe aHAJTUTUIECKH 3aBUCUMOCTD lo OT [ JIJIsT TPOU3BOILHOM KU IKOCTH
IUIOTHOCTBIO p B IIPOOHUPKE.

5. Vcmiosmp3ys 9KCIIepuMeHTaJIbHbBIE [TAHHBIE, BHIYUCIUTE INIOTHOCTD Py HOJCOJI-
HEYHOrO MacJjia.

6. OteHnTE MOTPENTHOCTD Oy YEHHOIO BAMU PE3YJIbTATA.

IIpumevwanue. IlmoraocTs Boab pg = 1000 KF/M3 . [LmoTHOCTH TTOJACOTHETHOTO
Maciia p, HaxoJurcd B upezessax 850-980 kr/ Mo,

Ob6opynoBanmue. [Ipobupka ¢ HaKICCHHON Ha BHEITHIOI TOBEPXHOCTH MUJLIA-
MEeTPOBOI OyMaroii, EMKOCTh JJIsl XKUIKOCTH, BOJA, [TOJICOTHETHOE MACJIO, MUJLIH-
MeTpoBasi Oymara Jjisi IOCTPOEHUsT I'PAMUKOB.

Pekomensaiuu oprann3aropam.

JlJisi IpoBeJIeHNsT SKCIIEPUMEHTa, HeoOXOIUMO 00sI3aTe/IbHO HAKJIENTh Ha KarK-
JIyI0 MPOOUPKY MUJIIMMETPOBYIO DyMary ¢ IOMOIIBIO CKOTYa TaK, YTOOBI BOJa HE
HojITeKaIa, 1o, GyMary. FIMKOCTB /Il sKIJIKOCTH HYZKHO 0J06paTh TAKOrO pas-
Mepa, ITOOBI MPOOMPKA MOTJIa CBOOOIHO IIABATDH B HEM, HE MPUINAMAS K CTEHKAM.
[TnoTHOCTH Mac/a IPeIBAPUTEILHO OIPEIe/IuTe CTAHIAPTHBIM MeTOIOM (B3BECUB
MAacJIo 3aJIaHHOIO 00bEMA).



XLV Bcepoccutickasn 0aumnuada WroAbHUKOE N0 Pusuke

11 kJacc

3agava 2. YaenabHOe CONPOTUBJIEHNE PACTBOPA IMThEBOUN COMBI

Yucras Boga caabo MpoOBOAMT 3jeKTpryeckuii Tok. OHAKO BOJA XOPOIIO Pac-
TBOPSET MHOTHME BEIeCTBa, MO3TOMY B HEOUMINEHHON BOJE NPAKTHYECKU BCEra
IPUCYTCTBYIOT IPUMECH, KOTOPbIE PACIAJAIOTCsS HA MOHBI U YBEJIUUUBAIOT YIE/Ib-
HYIO IIPOBOJIMMOCTD PacTBOPa. BaM HEOGXOMMO U3yUNTh 3aBUCUMOCTD YIEJILHOTO
COIPOTHBJICHUSA ) PACTBOPA OT MACCHI PACTBOPEHHOM COJIBI.

1. IIpuaymaiiTe cXeMy yCTAHOBKH, C IOMOIIBIO KOTOPOH MOXKHO OIPEIEIATH p.

2. IamepbTe 3aBUCHMOCTD CHJIBI TOKa B IEN OT MACChl PACTBOPEHHON COJbI.
Pesynbrars! 3anecure B Tabauiy. CireyeT n3MepUTh He MEHee BOCHbMH TOYEK.

3. ITocrpoiire rpaduk sasucumoctu I(m).

4. JTj1a KaxKJI0r0 3HAYECHHA 17 OIPEJICIIATE YACTBHOE CONPOTHBIICHUE p PACTBOPA,
COJIBL.

5. Iocrpoiire rpaduk sasucumoctu p(m).

6. Bam man obpaserr cMecru COIbI U HEM3BECTHOI'O HEIIPOBO/ISIIETO BEIIECTBA.
C TOMOIIBIO MOy YeHHBIX JIAHHBIX OMPEIEINTEe MACCY CONbI B JIAHHOM 00pasie u
y/IeJIbHOE COIPOTHUBJIEHNE PACTBOPA sl MaHHONW MACCHI.

O6Gopynosanue. Ilocyma mjis npurorosiieHusi pactBopa, 10 HABECKOB COIIbI
M3BECTHON MACChI, 00pa3eI] Co CMEChIO COJIbI HEM3BECTHO MACCHI U HEIIPOBO/ISIIIIETO
BEIECTBa, TPyOOUKa [IUisi KOKTeHIss, 2 MEJIHBIX IIPOBO/a, DaTapeiika, aMIepMeTp,
JIMHEHKa.

PexomMmenmanum opranmsaTropam.

Pekomentyemble napaMerpbl ycTaHOBKU: cocy Ha 1,5—1,7 1 (Hanpumep, mwiact-
MACCOBBIl TOPIIOK Jyisi [[BETOB), 110 BO3MOXKHOCTHU 4HUCTasl BOJA, baTapeiika najib-
YUKOBasi, MaCChl HABECKOB COMBI OT 1 710 2 rpamMm (HeOBA3aTEbHO OJUHAKOBBIE).

Pezuonanrvruili aman. Ixcnepumenmanrvroil myp

BO3MO)KHI)I€ peneHmnda
9 KJjacc

3amaya 1. CkaTbiBaHUE TEHHUCHOTO Iapuka I
JlaimM KpaTKue MOsiCHEHUS, BBITEKAIOIIHE U3 TEOPETUIECKOTO PEIIEHIsT 38, IaH
O CKaTBIBAHNU IIAPUKA C HAKJIOHHOM IJI0CKOCTH. OT yIaCTHUKOB OJIMMIIUA I OHU
He TPeOyIoTCS.
U3 ypaBHEHUsSI MOMEHTOB CJIEJIyeT, YTO YCKOPEHUE MAapUKa, PABHO:

a=B-sina, (1)
rae B — nocrosHHbI KO3DQUIMEHT, 3aBUCSIIUI OT yIila MEXKIy IIOCKOCTSMY,

00pa3yoIUMA YTOJIOK.
Ilycrs pimna yroska pasua L. Torma BpeMsi cKaThbIBaHUs HaiiéM U3 ypaBHe-

HUSL:
at?
U3z (1) u (2) mosyunm:
2L
t= f-(sina)_l/?

Takum 06pa3oM, rpaduK tepen = f(Sin @) ciiegyer crpouTsb B KOOPIUHATAX topen
or (sina) /2.

Kosddunumenr n = —1.

3HaveHne MOCTOSTHHONW A 3aBUCUT OT OCODEHHOCTEN yCTAHOBKHU.

Kpumepuu ouyenusanus

SammoHEHA, TADIIHAIIA 1 ..ottt et e et et e 4
st KaXK10ro yriia Mpou3BeJIeHO YCPETHEHNE BPEMEHU CKATHIBAHUS .. ... .. .. ... 2
OnpefestéH KOIPAMUIIEHT T .« v v e tte et e et e e e eeaes 2
ocTpoen TpaduK tepexs ~ (S a) ™12 o 3
OrpesiesIeHO 3HAYEHUE TIOCTOSTHHOM A .o oot 2
ITocTPoeH TPAMUK G(Q) « v\ vttt e 2

3amauya 2. ConporusiieHue rpadpura
CoeHUM TIOCTIeI0BATEIHHO pe3ucTop Ry, rpadpuToBbiil crepKenb u H6aTapeii-
Ky, KaK IIOKa3aHO Ha PHCYHKE 5. ,H.HH BKJIIOY€HUA B II€IIb CTEP2KHA HaMOTaeM
OTOJIEHHHBIE YaCTU IMPOBOJOB Ha €ro KOHIBI. IlycTh comporuBieHue rpaduToBO-
ro cTepkHs paBHO R.



