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3amaya 10.1. JlBa crampHBIX MmIapa OJUHAKOBOMH

Macchl TOJBEUIEHbI HA JBYX HUTSIX TaK, YTO OHU KacaroTCs

@I)m======== 0 apyr npyra (puc. 1). JleBast HUTB B 1Ba pa3a JUIMHHEE MTPABOIA.

::,. [[Tappl OTKJIOHAIOT Ha yros 90° M OTIIYCKAaroT, Tak
: - YTOOBI OHU CTOJIKHYJIMCh B HUYKHEH TOUKE.

: 20 T90° (. Haiitn cuiy HATSKEHUS KK 101 HUTH

4 / HETOCPEICTBEHHO JI0 yAapa W cpa3y ke Mocie ynapa. Y aap

¥ [IapOB CUUTATh a0COJIIOTHO YIPYTHUM.

Pewenue
Puc. 1 OO6mass ¢gopmyna sl CUJIBI HATSDKCHHS HHUTH B
HI)KHEN TOYKE UMEET BUI:
T=mg-(3—2cose)
T7€ ¢ - YroJl, Ha KOTOPBIN OTKJIIOHWJIM IIapuK, M - Macca Iapa.
OTMeTHUM, 4TO B CHITY «OOPaTUMOCTH MEXaHUYECKOTO JBIKEHUS, 3Ta POpMYJIa TOAUTCS U TSt
CUTyallud, B KOTOPOMl IIApUK HAYMHAET CBOW IMYyTh W3 HIKHEH TOYKU. Torma yroia ¢ clenyer

MOHUMAaTh KaK MaKCHMAJIbHBIH YroJ, Ha KOTOPBIA OTKIOHHWTCS HUThH MPH JAIbHEHIIEM IBMKCHUH
IIapuKa.
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Puc. 2

Kak BumHO U3 3TO# (hOpMyJibl, CHJIa HATSHKCHUS HE 3aBUCHT OT JUIMHBI HUTH. [loaTomy Juis

00eHx HUTEH MoJIydaeM, YTO CUIa HATsHKEHHsI 10 yaapa Oyaer paBHa (puc. 2, a):
Tio =T =mg- (3—2c0s90°) =3mg.

W3BecTHO, 4TO NpH aOCOJIOTHO YIPYroM yAape Miapbl OJUHAKOBOH Macchl OOMEHHBAIOTCS
ckopocTsMu (puc. 2, 6). B Haiiem ciiydae 3TO 03Ha4YaeT, 4TO MPaBbIi IIap MOCie yaapa MOJHHMETCS
Ha BBICOTY /, T.€. €r0 HUTh OTKJIOHUTCS OT BEPTUKAIHU Ha yrol ¢ =60°. A 3TO O3HAYaeT, 4To Cpazy
MocCJIe yJapa Cuiia HaTsSHKeHHsl PaBoOil HUTH OyIeT paBHa:

T, =mg- (83—2c0s60°) =2mg.

JleBwlii MIapuk moclne yaapa o61aaeT Takoil SHEpruel, YTo MOXKET MOAHSITHCS Ha BBICOTY 2/,
T.e. €ro HHUTHh (3/I€Ch Jydllle TOBOPHUTh O CTEpPXKHE) MOXKET OTKIOHUTHhCSI Ha yroi ¢, =180°.
CrnenoBarenbHO, CHJIa HATSHDKEHUS 9TOW HUTH B HIDKHEH TOYKe cpa3y moclie yaapa Obljia paBHa:

T, =mg- (3—2c0s180°) =5mg

Omeem: 1) HEMOCPEICTBEHHO MEpell yAapoM CHIIbl HATsDKEHHsS 000MX HUTEH OJWHAKOBHI H

paBHBI T;5 =T,5 =3mg; 2) cpasy mocie yaapa cuiia HaTsbKeHUs MpaBoil HUTH OyzeT paBHa T, =2mg, a

neBo HUTH — T, =5mg.
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3amaua 10.2. CooOuienne Mexay ABYMSI HAacelleHHBIMU NMyHKTaMu A u B, nexammmu Ha
pa3HbIX Oeperax peKku, OCYIIECTBISACTCS C IOMOIIBI0 MOTOPHOrO Oapkaca. IlepeBo3unk 3ameTui, 4To B
II0JIOBOJIbE, KOTIa CKOPOCTh TEUEHUSI PEKU YBEIMUMBAETCS, YBEINUUBAECTCS U pacxo/l TOIIMBa — B 2,6
pa3a 1o CpaBHEHMIO C OOBIYHBIM IEPHUOAOM. 3aTO B KOHLIE JIETA, KOIIa YPOBEHb BOJIbI MAJIAET TaK, YTO
TEYEHHUE MPAKTHUECKH MCUYe3aeT, TOIUIMBA pacxoayercs Ha 1/13 MeHbIe, 4eM B OOBIYHBINA IEPUO/I.
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Bo ckonbko pa3 TeueHue pekd B MOJIOBOJIbE 00JIbIlIe OOBIYHON CKOPOCTH TEUEHUS PEKH?
CunTtarh, YTO KOJHMYECTBO MEPEBO30K 3a CYTKU (PUKCHUPOBAHO, TaK YTO HW3MEHEHHE pacxojia
TOIUIMBA CBS3aHO TOJBKO C U3MEHEHHEM YCIIOBUM MEPENPaBhl.

Pewienue.
1) Ilyets V, — ckopocTh Oapkaca B CHOKOHHOMN BOJIE, U — CKOPOCTb TEUEHHS PEKU B OOBIYHOM

peKUME, W— B TIEPUOJ MOJIHOBOBS. [10 yclioBUIO 3aauu B KOHIIE JIETa CKOPOCTH TEUCHUS PEKH
CTaHOBUTCS paHO Hy;r0. [Ipu pacueTe BpeMeHH mepernpaBbl CIIEAYET YUeCTh, YTO MEPEBO3UUK JIOJDKCH
BBIOMpATh KypCc TaKuM 00pa3om, 4ToObl aHHYJIMPOBATh CHOC Oapkaca 3a cuer TteueHus (puc. 2). [lpu

3TOM OH TEpseT B BEJIMYMHE NMONIEPEUYHON CKOPOCTH.

Z[J'Iﬂ BpPEMCHHU IICPLCIIPABBI B KAK/IOM CJIy4a€ MOJKHO 3alluCaThb:
S S

S
h=—F—, h=—/———, t3=—.
/\/02 _u? /\/02 —w? Vo

2) Pacxoz[ TOIINIMBA IIPAMOIIPOIIOPIUOHATICH BPEMEHU ABUIXXCHUS, IIO3TOMY BBIIIMCAHHBIC BBIIIC
BpEMCHA CBA3AaHHBI CIICAYIOIIUMU COOTHOIICHUSAMU

2 _ 2
t_ZZ’NOZ_uzzzg t;_ Vo —u 12
t; lvoz — w2 t; Vo 13

4) Otcrona noiay4yaem
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3agaua 10.3. Ha noBepxHocTu BOJbI IJ1aBaeT (MOJIHOCTBIO
TIOTPY3MBIINCH) JUIMHHBIH CTepsKeHb obbeMoM 1o0a°. Ilomepeunoe

cedyeHue crepxHs (puc. 1) uMeer BUJ TPEyroibHUKA C yriaMu a =15°
nu [=30°. Uemy paBHa cuja JaBJCHHUS, NECUCTBYIOLIAs CO CTOPOHBI

BOJBI HA TUIOCKOCTE AB?

Pewienue.
1) Cuma Apxumena, JOeWCTBYIOIIAas Ha IUIAaHKY paBHA

Fapx =pgV.

2) Cuna ApxuMmena (BbITAJIKHMBAIOIIasl Cuja) €CThb PE3yJAbTHPYIOLIas BYX CHJI JaBJICHUS
JEUCTBYIOIUX HAa IPAHNU IUIAHKU (pUC. 2). 31€Ch MBI y4IIU, YTO KayKAas U3 CWJI AaBICHUS U Fpg, U Feg

MIPUIIOKEHA NEPHEHANKYIIPHO COOTBETCTBYIOIIMM IpaHsAM IUIaHKU. T. € uckomas cuna F,g mon

YIJIOM @ K BEpTHKaJH, a cuia Fog MOJ yriaoM f .

I1oJIiyda€M OTBCT:

I_:CB
p
Fapx
F. o
0)
Puc. 2
[IpuMeHsist K «TPEeYTrOJBLHUKY CHUID» TEOPEMY CHHYCOB,
Fag _ Fapx
sinf sin(180 -a - )’
F_.-sin in 30°
FAB apx B _sin 30 V=707H

Omeem: F,p =

Fapx -sin ﬂ _ sin 30°

T Sin(80° —a— ) sin45°

V=707H.

sin(a + )  sin45°



10 xaac 2014-2015

3amaua 10.4. Ha xumMudyeckoM nmpou3BOJACTBE It oxiaxkaeHus 6akoB Nel u Ne2, B KOTOpPBIX
UAYT XUMHUYECKHE PEaKIMU C BBIJCICHHEM TeIlla, ObUIa OpraHu30BaHa CHUCTEMa MPUHYAUTEIBHOTO
oxnaxaeHus (puc. 1, a). Oxnaxaaromas XKuIKoCTh ojJaeTcs npu remmneparype 10°C B cuctemy ABYyX
MOCIIEIOBATEIbHO COCTUHEHHBIX 3MeeBUKOB. [Ipm 3TOM B 0akax yCTaHaBIMBAETCS MOCTOSHHBIC
temueparypsl 70°C u 90°C .

£=70°C  £=90°C te90°c  t=30°C
I I
Xumbax Xumbax xumbax Xumbax
oG, | M No2 Nel No2
=W _, £3900n -~ b=700
s S N i S

At=60°C  At,=20°C
a) 0)
Puc. 1

1) B kakoM 13 6aKOB MOIIHOCTP BBIJICTICHHUS TEILIA 32 CUET XUMHUYECKUX PEeaKIuid OOJIbIIe M BO
CKOJIbKO pa3?

2) Kakume temmepaTypbl YCTaHOBSTCS B 0akax, €cld HM3MEHUTh IOJauyy OXJIaXKIaromieu
KUJKOCTU Ha IIPOTHUBOIIOJIOKHOE?

[Ipu pemieHMU cYUTATh, YTO KAYECTBO 3MEEBHKOB OYEHBH BBHICOKOE W HA BBIXOJIE KAKIOTO W3
HUX OXJIAKIAIOIIAas )KUJIKOCTh MPUOOpETaeT TeMIEpaTypy oxXiaxaaeMoin xkuakocty. [lorepsmu Temna
13 6aKOB BO BHEIIHIOK CPEy Yepe3 CTEHKU MPEeHeOpeUb.

Pewenue
1) Ecnu TemmiepaTypa B KaXI0M Oake MOCTOSIHHA, TO OXJIaXKIAroIIasi )KUAKOCTh 3a BpeMs A7
YHOCHUT CTOJIBKO K€ TEIUIa, CKOJIbKO BBIJICTISIETCS 3a ATO BpeMsi B 0ake B pe3yibTaTe XMMHYECKOUH
peaKkuuu:
PIAT =cAm- Aty
P,A7 =CAM-At, '
rae Aty =60°C u At, =20°C Ttemieparypsl, Ha KOTOPbIE HArpeBaeTCs OXJIOXKIALIAS KUIKOCTb B
KaKIoM Oake.
OTcrozia moJiygaeM, 4TO MOITHOCTh TEIUIOBBIICIICHUS B TIEPBOM Oake B TpHU pasza OoJbIle, YeM
BO BTOPOM:

P PA7 _cAm-Ay —ﬂ—g
P, P,Ar cAm-At, At,

2) Ilonyuum oTBeT Ha BTOpO# Bomnpoc 0e3 Gopmyi. [yig 3Toro 3ameTuM, 4To Ui TOTO, YTOOBI
IIOCTOSIHHOE BBIJICJIEHUE Telja He NPUBOAMIO Obl K MOBBILICHUIO TEMIEPATYypbl, OXJIaXJarollas
KHUJIKOCTh JOJKHA HArpeBaThCsl B KaKJOM Oake Ha BCErjza OJHO M TOXE KOJIMYECTBO IpaaycoB. (A
TeMmIepaTypa )KHMJIKOCTH Ha BBIXOJI€ M €CTh TEMIIEpaTypa PeareHToB B Oake).

[Toatomy monyuaem (puc. 1, 6).

a) Ilpoiina Gax Ne2, xunkocTb Harpeercss Ha At, =20°C u OyneT HWMeThb Ha BBIXOJIE

Temnepatypy t, =30°C . Oto u OyneT 3HaueHHeM TemIieparypsl B Oake Ne2.
6) Ilpoiins OGax Nel, xuakocts Harpeercss Ha At; =60°C u Oyner MMeTh Ha BBIXOJE
TeMIeparypy t; =90°C . D10 u OyzaeT 3HaueHHeM Temreparypsl B 6ake Nel.

Omeem: 1) MOITHOCTH TeIUIOBBIENEHHS B Oake Nel B TpH pasa Bbille, yeM B Oake Ne2; 2) mpu
00paTHOM BKJIIOYEHUH B 0aKaxX yCTAHOBSTCS TEMIIEPATyphl t; =90°C u t;, =30°C.
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3apaya 10.5 DnexTpuueckas LENb COCTABJIEHA U3 IIECTH CONPOTUBICHUM M UEThIpEX
nJeaNbHBIX amiepmerpoB. HoMuHaBI Tpex I€BBIX CONPOTUBICHUM, BKIIOYEHHBIX MapaJlIENIbHO,
U3BECTHBL: Ry =10m,Ry; =2 Om, Ry =3 Om . I3BECTHBI TaKkKe MOKA3aHUA TPEX «CEPBIX» AMIIEPMETPOB:

I, =6A, 1,=2A, I3=1A. HaliTu noka3zaHus 4€TBEPTOr0 aMIIE€pPMETpa.

1,=6 A 1,-?

R,

Puc. 1

Pewenue

[TonHbIil TOK, MpOTEKAIOIINI Yepe3 Bce JieBble colpoTuBieHus paBeH 11 A. Bo BTopoil yactu
1enu oH pazOuBaeTcs Ha TpU NOTOKa. J[Ba M3BECTHBIX TOKa JatoT B cymme 3 A. CnemoBarenbHO,
HEWU3BECTHBIN TOK paBeH 8 A.

Omeem: 8 A.



