7 KJ1acc

banner | [IpaBunbHOCTH (OMTMOOYHOCTH) PEIICHUS

10 ITonHOE BepHOE penieHne

8 Bepuoe pemienne. MmeroTcss HeOONbIIME HETOYETHI, B IIEJIOM HE BIUSIONIUME HA
pelIeHuE.

5-6 Pemienne B 1enoM BEpHOE, OJHAKO, COJCPKHUT CYLIECTBEHHBbIC OHIMOKU (HE
bu3nYecKue, a MaTeMaTHIECKHUE).

5 Haitneno pemenne oJHOro u3 IByX BO3MOXHBIX CIY4YaeB.

2-3 Ectb monumanue Qu3uKd SBIEHUS, HO HE HAWIEHO OJHO M3 HEOOXOIUMBIX IS

peleHuss ypaBHEHUH, B PE3yJIbTaTe IOJy4YEHHAs CUCTEMa YPAaBHEHHMU HE IIOJIHA U
HEBO3MOKHO HalTH PELICHHUE.

0-1 EcTb oTnenbHbIC ypaBHEHUS, OTHOCSIIMECS K CYTH 33/1a4H TIPU OTCYTCTBUU PEIICHUS
(unu Tpy OIIMOOYHOM PEIICHUN).
0 Pemenne HeBepHOE, MIIM OTCYTCTBYET.
3agaua 1.

4v
[lepByr0o 4YacTh MyTH MallWHA Mpoexajga CO CKOPOCThI0 3V, a BTOPYHK) YacTh CO CKOPOCTBHIO ~- B

pe3y.]'H)TaTe BCETO0 ABUKCHUS CpeI[HE[?[ CKOpOCTI) MalInHBI OKa3aJ1acChb paBHa ZV. BO CKOJIBKO pa3 BpeMﬂ
BTOPOUW YacTh IMyTH OTIMYACTCS OT BPEMEHH IMepBO yacT myTu? Bo CKOJbKO pa3 BTOpas 4acTh IMyTH
JUTUHHEE TIEPBOA?
Pemenue.

[Tycth mepBasi yacTh MyTH ObUTa MpoiiaeHa 3a Bpems tl, Bropas — 3a Bpems t2. ITo ompeneneHuro
CpeIHEel CKOPOCTH
3vtl+ 45"——2v (t1+ 2)
5 t1=6t2; ==

t2 5
s1=3v t1; 52245—vt2; s1/s2=18/4

3agaua 2.
B mxonpHO#I naboparopuu JAenaid OMBIT C COCYIOM cloxHOW (opmbl. Ha pucyHke cHU3y
MpejCTaBieHa ero cxema (Bua cOoKy). OH UMEET TPU OTKPBITHIX KOJIEHA U COCTOUT U U3 OJUHAKOBBIX
KyOMUYeCKHX S4YeeK, YCIOBHO BbIACNEHHBIX MyHKTHpoM. lllupunHa cocyna (paccTosiHHE «BIIIyOb»)
SIBJISICTCS] TIOCTOSTHHOW M BCIOJIy COCTaBJIsieT ABe suekku. CHauyana cOCy[l 3amOJHUIN KUAKOCTHIO, TaK
KaK MOKAa3aHO Ha PUCYHKE. 3aT€M CHOBa OTKPBUIM KPAaH M COCYJl HAUMHAET 3aIOJHATHCS JKUIKOCTBIO.

1
IIepe:«; E qaca, IOCJI€ OTKPBITHA KpaHa, XUAKOCTb HAYMHACT BBUIMBATHCA Ha IIOJI J'Ia60paTOpI/II/I.

Ckonbko BpPEMCHU Tpe6yeTc>1 Ha 3aIl0JJHCHUC OI[HOﬁ H‘IeﬁKH, €CJIIM KOJHMYCCTBO KHUIAKOCTH,
BI)ITCKaIOHICfI M3 KpaHa B CAUHHIY BPECMCHH, SBIIACTCA Heu3MeHHBIM? OTBET BbIPpA3UTC B CCKYHIAX,
OKpYTIJIUB J0 LECJIbIX.

Pemrenue.



Kunkocte 3amomHUT 72 KyOmdeckwe siueiiku. Bce Bpems 3amomHeHus 360 CekyHI, 3HA4YHT, Ha
3aMoJIHEHUE OJTHOM siueiiku Tpedyercs 5 CeKyHI.

3agaua 3.
B uamy moctaBuiu BBICOKHM OOKaj, MOMHOCTHIO 3alOJHEHHBIN TIMIIEPUHOM, 3aT€M B HEro Hadaiu
MEJIJICHHO HachIMaTh Oucep, Mmoka OoKal He OKa3ajcs 3achIlaHHBIA 1O BEpXHEro kpas. B pesynbrare
CpeIHss MJIOTHOCTh €T0 COACPKUMOTO OKazanach 2,38 r/em’. Onpenennre BMECTUMOCTh OOKasa, eciu B
yaie okazanoch 200 mu rnunepuHa. OTBET BbIpa3uTe B JIUTPAX, OKPYTIUB 10 AecATbIX. CUuTaTh, 4TO
KaXkaasi OuceprHKa UMeeT TUIOTHOCTH 2,66 F/CM3, IJIOTHOCTH IinLepuHa 1, 26 r/em’

Pemenue.
pCOZ[er(I/IMOFOVCOZ[er(I/IMOFO = p6ncepav6ncepa + prnnuepI/IHannueana
pcouepmnmorovcouepmnmoro = p6ncepav6ncepa + Pramuuepuna (Vcouepmumoro - Vﬁncepa)
(Pe - pr) V= (ps -pr) Ve; V6=200 mn
_(p6 —pr) V6

(pc—pr)

V=250 mn=0,25 n.

C

3agaua 4.
BHUMaTeIpHO paccMOTpHTE, HE3HAKOMBIM BaM MPUOOpP, HE ToponuTech. Kak Bl ymaeTe, 4TO MOXKHO
u3MepuTh 3TUM mnpubopoM? KakoBwl 1ieHbI AeneHHil Bcex ero mkan? CHUMHUTE MOKa3aHUSA TeX
puOOpPOB, KOTOPHIE BBl OOHAPYKUTE, 3AMMINUTE HX C Y4eTOM aOCOJIFOTHON IOTPENTHOCTH, €CITU
a0COJIIOTHAS. HHCTPYMEHTAIbHAS TIOTPEITHOCTh IPUOOPOB paBHA IMOJIOBUHE 1ICHBI JICTICHUSI.
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Pemenue.
JlomycTMO, 4YTO ydYamluiicss MOXKET HE 3HaTh Ha3BaHHWE NpuOopa A U3MEpPEeHHs aTMOC(EPHOTO
JTABJICHHUS.
1. ATmMocdepHOe naBieHHe, TEMIIEpaTypy BO3aAyXa
2. llena nenenus BepxHei mkansl =(750-740)/10=1 Mmm.pT.CT.;
neHa aenenus HkHed mkansl =(1000-990)/10=IrI1a;
1eHa Jeenus mKansl repmomerpa = (20-10)/10=1°C.
3. [Tokazanus mpuOOPOB:
ITo BepxHeii mkane — 740+1 mm.pT.CT.
[To nuxneit mkane -983+1 r I1a
ITo mkane Tepmomerpa 22+1°C



8 kiacc.

banner | [IpaBuibHOCTE (OMIMOOYHOCTE) pelICHUS

10 ITonHOE BEpHOE pELICHKE

8 Bepnoe pemenue. Mmerorcss HEOObIIME HEIOYETHI, B IIEJIOM HE BIHSIONINE Ha
pelieHue.

5-6 Pemenne B 1emoM BeEpHOE, OJHAKO, COACPKHUT CYIIECTBEHHbIE OMIMOKH (HE
¢busnveckne, a MaTeMaTHIECKHUE).

5 Haiigeno peleHne oqHOTO U3 IBYX BO3MOXKHBIX CITyYaeB.

2-3 Ecte monumanve (u3uku sIBJICHUS, HO HE HAWIEHO OJHO W3 HEOOXOIWMBIX ISt
pelleHrs ypaBHEHMIA, B pe3yibTaTe MOJy4YeHHas CHCTeMa ypaBHEHUW HE MOJIHA U
HEBO3MOKHO HAWTH PEIICHUE.

0-1 EcTh oTnenbHbIe ypaBHEHUS, OTHOCAIINECS K CYTH 3a[]a4M MPU OTCYTCTBUU PEILICHUS
(vt ipy OTIMOOYHOM PEIICHUN).

0 PelieHue HeBepHOE, WIIM OTCYTCTBYET.

3agava 1.

BuaumarenbHo paccMoTpute npubop, He ToponuTech. Kak Bbl 1ymaere, 4To MOKHO
u3MepuTh TUM npudopom? Hamumure ero Ha3zanue. KakoBbl LIeHBI JefeHUN
Bcex ero mkan? CHUMHUTE MOKa3aHus TeX MPUOOPOB, KOTOPBIE Bbl OOHAPYKUTE,

3aMUIIATE WX C Y4YeTOM aOCONIOTHOM TOTPEIIHOCTH,

eciau  a0CorOTHAA

WHCTPYMEHTAJIbHAS MTOTPEUTHOCTh MPUOOPOB paBHA MOJIOBUHE 1IEHBI IETICHUS.




Pemenmne.

1. ATmocdepHoe naBieHue/6apoMeTp-aHepousl, TEMIIEPATypPy BO3AYyXa/ TEPMOMETP
2. llena aenenust Bepxuei mkanbl =(750-740)/10=1 Mmm.pT.CT.;

1eHa aenenus HukHer mkainsl =(1000-990)/10=1rlla;

IIeHa JeJIeHns mKaiabl Tepmomerpa = (20-10)/10= 1°C.

3. [lokazanust mpuOOpPOB:

ITo BepxHel mkane — 740+1 Mm.prT.CT.

ITo Huxueit mkane -983+1 r [1a

ITo mkasne Tepmomerpa 22+1°C

3agaua 2.
VYueHuk 8 knacca, uAymKM Mo IBUXKYILIEMYCSl BHA3 CKAJIaTOPy TOPTOBOTO LIEHTPA
«PUO», onyckaercst OT BEpXHEH TOUKH 10 HUKHEHW TOUKH 3a 3 MUH, a CTOSIIUN
YUUTENb Ha 3TOM 3CKanIaTope - 3a S MuH. CKOJIBKO BpEMEHH MOTPEOyeTCs yUCHUKY
8 KkJacca, 4To0bl MOAHATHCS O HEMOJBUKHOMY 3CKAIAaTOPy, €CIU OH OyJIeT UATH
110 HEMY B J[Ba pa3a MEUICHHEE, YEM OH LIEI 10 ABMKYLIEMYCS dCKanaTopy?
Pemenne.



[IycTe nmmnHa sckanaropa L, MOxgyne CKOpOCTH JBHKEHUS YUEHHMKA 110 ICKAIATOPY
(], MOZLyJIb CKOPOCTH JBHKEHHUS dCKajgaTopa u, uCKomoe Bpems t. Torna

L:( [l +u)t;, L=ut,, L=t

Otcroma t=——=15 MmuH.

3agaua 3
ITpu Temmeparype 10°C, B BepTHKaIbHbBIE COOOIIAOIINECS COCY/IbI TOBEPX
HEU3BECTHOM KUIKOCTH (3) HANMMUTHI pa3IudHbIe )KUAKOCTH. B ouH cocy -
cTosiouk MamrHHOTO Macia (1) BeicoToit 20 cM, a B ipyroi — cTosiouk a¢upa (2)
BbICOTOM 15 cM (cm. puc.). OnpenenuTe mIOTHOCTh HEM3BECTHOM KUAKOCTH, €CITU
Pa3HOCTB €& YPOBHEH B COCYIAX 5 CM. (Pyacra=900 Kr/M’, Pagpupa =600 KI/M)

Pemennue.
p1ghi= pagh, +p3gAhs
Py
p3=1800 kr/nm’

3anaua 4.

Tpu nunuHAPUYECKUX cTakaHa ¢ maccamu S 1, 10 r, 15 T 1 miomaasMu cedeHui
10 cM® , 20 cM’, 30cm’. Beraeens apyr B apyra (CM. pHCYHOK). B cTakaHb
HAJIMBAIOT HEKOTOPOE KOJUYECTBO JKUJKOCTH TAK, YTO MEPBBINA CTAKaH IJIABAET BO
BTOPOM CTAaKaHE, a BTOPOM - B TPETbEM, HE KacasCh €ro JHa U CTEHOK. Tperuii
CTakaH CTOMT Ha croje. HaiTh, Kak OTHOCSTCS Pa3HOCTH BBICOT YPOBHEH
KHAJIKOCTA ME¥XKJY NEPBBIM U BTOPBIM CTaKaHAMU U MEXIY BTOPBIM U TPETHEM
CTaKkaHe OTHOCHTEIbHO cTona. [LTOTHOCTD KHUAKOCTH — lr/cM’ . CTEHKH CTaKaHOB
— OYCHb TOHKHE.

3

Pemienne.
Paccmotpum yciioBue paBHOBecHsT BTOPOTO crTakaHa. Kak HW3BECTHO, €cCiid B
JKAJIKOCTH IUIABAIOT, HE KAcCasiCh JHA, KAKUE-TO MPEIMETBI, TO €CJIU MBICICHHO
yOpaTh 3TU NPEeIMEThI U JOOABUTH TAKOE KOJIMYECTBO BOJIbI, YTOOBI €€ YPOBEHB HE



WU3MEHWICS, CUJIBbI, JIEHCTBYIONINE CO CTOPOHBI BOJABI HA JHO W CTEHKH COCYy/a, HE
u3MensTcs. [loaToMy st mccieqoBaHus YCIOBUSI pABHOBECHSI CTaKaHa MBICIICHHO
yIaJIdM W3 HETO BCE BHYTPEHHHUE CTAaKaHBl U JOJbEM BOJY JO MPEKHETO YPOBHHI.
Torma cuibl, IEUCTBYIOIIME HA O3TOT CTaKaH, HE W3MEHsATCsI. Ha crakan
JEUCTBYIOT: CHJIa TSDKECTH, CHJIa CO CTOPOHBI HAJIWTOW B HEro BOABI (p —
IUIOTHOCTh BOJBI; S; U Ny — 1uiomanap JHa U BBICOTA YPOBHS JKUAKOCTH B 3TOM
CTaKaHe) U BhITAJIKHUBaroIIas cuia Apxumena pgVi.da = pg S,. hs

3nech V.4 — 00beM 4acTH paccMaTpPUBAEMOI0 CTaKaHa, MOTPY>KEHHOW B BOJY B
cieayroieM crakane; hy — rmiyOuna ero morpyskeHus. 3 yclioBUS paBHOBECHs
paccMaTprUBaEMOTO CTaKaHa UMEEeM

mag+pgS:h=pgS;hs

Mz g=p g S; Ahgz , (1)

rie Ahs; — pa3HOCTh YPOBHEH BOJIBI B paCCMAaTPUBAEMOM CTaKaHE M B TOM CTaKaHE,
B KOTOPOM pPAacCMAaTPUBAEMBIM CTAKaH IUIABAE€T. A TaK Kak IUIONIAAb JHA 2-TO
CTakaHa paBHa S, , TO U3 ycioBus (1) Haxoaum

Ah32= m2/p S,. my=2m, S,=2S, T0

Ah32= m/p S (2)

AHaJIOTUYHO paccMaTpuBas YCJIOBHE PaBHOBECHsS TEPBOr0 CTaKaHA 3aKJIFOYacM,
YTO Pa3HOCTh YPOBHEH BOABI B ABYX JIIOOBIX COCEIHUX CTaKaHAaX OJMHAKOBA.
CitenoBarenbHo, Ahjy/ Ahg,=1
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bannsl | [lpaBunbHOCTB (OMIMOOYHOCTH) PEIICHHUS

10 [TonHOE BepHOE penieHue

8 Bepnoe pemenne. MmeroTcs HeOonbIIMe HEJOYETHI, B IIEJIOM HE BIUSIONINE HA
pelIeHuE.

5-6 Pemenne B 1eIOM BepHOE, OJHAKO, COACPKUT CYLIECTBEHHBIC OMIMOKU (HE
(dbu3nIecKre, a MaTEMAaTHICCKUE).

5 HaiineHo penienne 0HOro U3 IByX BO3MOXHBIX CIYYaeB.

2-3 Ecth monumanue (Qu3MKHU SBIEHUS, HO HE HAWIEHO OAHO U3 HEOOXOTUMBIX IS

pelIeHusl ypaBHEHUN, B pe3yJIbTaTe MOJYyYECHHAs CUCTEMa YPaBHEHHH HE IOJIHA U
HEBO3MOKHO HAalTHU PEILICHHUE.

0-1 EcTb oTnenbHbIE ypaBHEHUS, OTHOCSIINECS K CYTH 33a4H TIPU OTCYTCTBUU PELICHUS
(vnu pu OIIMOOYHOM PEIICHUN).
0 Pemenne HeBepHOE, WM OTCYTCTBYET.
3agaua 1.

Jns mkonapHUKOB KocMoHaBThl MKC (MexayHapoaHass KOCMHYECKasl CTAHIMS) MOJIrOTOBUIH

CIOXKET O TOM, KaK MO’KHO Ha CTaHIUH ONPEACINTh MAcCy TeJla C MOMOIIBIO PBIYaXHBIX BECOB U

rupb. Ho Bo BpeMst adupa cBsi3b npepBaiach. Kakoii crieHapuii onbITa YMTal TEIeBEIy A7
Pemenne.

HyxHo noTsHyTh 3a cepenvHy KOpoMbicia BecoB. I[Ipu 3ToM, eciu Maccel Tell U THPb

pa3nuuHble, TO KOpOMBICIO OyZeT Bpamarbcs. Eciau ke Maccel Tel M THUPb PaBHBL, TO

PaBHOBECHE BECOB HE HAPYLIUTCS.

3agaua 2.
Vuenuk 7 Ki1acca U3MEPHII INIOTHOCTH OpycKa, TOKPHITOTrO KPacKoM, M OHA 0Ka3ajach paBHOM P,
=700 kr/m’. Ho Ha caMoMm aene GPYCOK COCTOMT M3 TpeX 9YacTeid, Macca M IUIOTHOCTb KaXKIoil
CJIEIyIOUIe 4acTH BIBOE OOJbIIe Mpeasiaynieid. Haliaure TIIOTHOCTH KakJoW YacTH Opycka.
Maccoii kpacku npeHeOpeyb.

Pewmenue.
[Tycte macca mepBoi YacTu — M, mMacca BTOPOM YacTh - 2 M, mMacca TpeTbel dactu - 4m,
IUIOTHOCTh NEPBOM YacTU — p, IUNIOTHOCTh BTOPOW 4acTu - 2 p, MJIOTHOCTb TPEThEeH 4acTu - 4 p.
Torna yactu 6pycka UMEIOT paBHbIE 00bEMBI, BECh OPYCOK UMeeT Maccy 7M.
CpenHsist IIOTHOCTH OpycKa

7m m 7
pCp _3V’ T.K. pZV: Pcp :E P,

3 _ 3 .
P=> Pep™ 300 kr/M” - MIOTHOCTH MEPBOM YACTH

600 Kr/M’ - MIOTHOCTB BTOPO# YacTH
3 .
1200 xr/M” — TNIOTHOCTH TPEThEH YacTh

3anaua 3.
VYyenuk 9 kiacca 0€XUT BHU3 IO 3cKajnaTopy. B mepBbiil pa3 oH Hacuutan 50 cTyneHek, BO
BTOPOH pa3, IBUTasACh B Ty XK€ CTOPOHY CO CKOPOCTbIO BTpo€ Oouiblieil, oH HacuuTan 75
cryneHek. CKOJIBKO CTYTEHEK OH HAaCUMTAeT Ha HEMOJIBIMKHOM 3ckanmatope? B kakyio cTOpoHy
JIBYDKETCS 3cKanaTop?

Pewmenue.
ITycTh u — cKOpPOCTh yUeHHKa 9 Kilacca OTHOCUTEIBHO 3CKaIaTopa, [ | - CKOPOCTh 3cKajaropa, 1 —
JUITMHA 3CKanaropa, N — 4UCIIO CTYNEHEK Ha HeM. bynem cumTaTh, 4TO YEeNOBEK OCKUT BHHU3.

l ¥ o
Torna BpeMA Hpe6bIBaHI/IH YUCHUKa 9 xnacca Ha 9CKAJIaTOPEC paBHO :, myTb, IPOUJACHHBIN I10

l l _N
3CKaNaTopy U——, a YMCIIO CTYINEHEK, KOTOPOE OH HACUMTal Nj = um*? Yucno cTyneHekx,
- I N

*__
3004+u 1

KOTOpPOE OH HaCUUTAIl BO BTOPOM cCiIy4ae, OyneT n; = 3u:



Hns onpenenenus N:

_.1,'_r
l___ru .N = 50, I-|-l'-= d
o { : it al
HAH
Hard N I o N
l dn+o | =75 1+T.u:?5'

Ortkyna vHaxogum N=100 u —=1. Tak kak —>0, TO Hallle MPeANOJI0KEHHNE, YTO YUEHUK 9 Kilacca

JIBUXKETCS B Ty JK€ CTOPOHY, UTO U ICKAIaTop, BEPHO.

3amaua 4.
B nabGoparopuu B 4eThpex CTakaHax HAXOIWJIACh PAa3HOE KOJMYECTBO OJMHAKOBOM KUAKOCTU
npu pasHbix Temneparypax (puc. 1). Ilocie mnpoBeaeHHs SKCIEPUMEHTa CBSI3aHHOTO C
NEepeTuBaHUEM U CMEIIIMBAHUEM, B TPEX CTaKaHaX OKa3alloCh IPYTroe KOJUYECTBO KUIKOCTH MpU
HOBBIX TemriepaTypax (puc. 2). CKOJbKO W MpHU KaKOW TeMIepaType OCTajoCh >KUIKOCTH B
4eTBepTOM cTakaHe? TermIoeMKOCThIO CTAaKaHOB, MOTEPSMHU JKUIKOCTH U TEIIOOOMEHOM C
OKpY’KaIoIIeH cpeoit mpeHeOpeyb.

Puc.1 Puc.2

3m 3.5m 2m St Im m 4m ?

20°C 10°C 80°C 30°C 15°C 60°C 25°C | ?

Pemenue.
Pemmenne macca >XHUAKOCTH TOJKHA OCTaBaTHCSI HEU3MEHHOM:
3m+3,5m+2m+5Sm=4m-+m-+4m-+my
Otcroma my=4,5m
JUis HaXOXKJICHUS TeMIepaTypbl COACPKMMOTO UYETBEPTOro CTakaHa YJOOHO pPacCMOTPETh
SKCHEPUMEHT 3KBUBAJICHTHBIN JAHHOMY U COCTOSIIIUNA U3 TPEX 3TAIOB:
1) Bce XHMIKOCTH OXJaXXJalOT JO HEKOTOPOM OAMHAKOBOM TeMIepaTypbl, NMPU 3TOM 3amacas
BBIJICJIMBIIYIOCS TEIUIOTY Q B TEIUIOBOM PE3EpBYape;
2) KuakocTu mpu 3TOH TeMIepaType NepeanuBaioT;
3) Temmoty Q BO3BpamialoT cocyjaam, NpUUEM KaxAbld U3 HUX HArpeBaeTcs 0 KOHEUYHOU
TEMIIepaTypPBbl.
OTcro/1a MOHSATHO, YTO CyMMa BEJIMYUH Cim;t; OCTAETCS TOCTOSTHHOW B 3TOM IKCIIEPUMEHTE.

3mc-20°C + 3,5mc - 10°C + 2mc - 80°C +5mc-30°C=Q =
= 4mc - 15°C + mc - 60°C + 4mc - 25°C + m,ct,.

C yaeroM m, = 4,5m, momyumu £, = 41,1°C.

3amgaua 5.
B cxeme, nmpuBeneHHON Ha PUCYHKE, M3BECTHBI comnpoTuBieHue Ry u Hampsukenus Uy, Uo/2 u
Uy/4 na yuyactkax AB, BC u CD (cMm. puc.). Haiitu Toku uepe3 pesucrop R; Ha yuactke BC u
yepes pe3nuctop Ry.



Pemenue.
W3 yka3zaHHBIX Ha cxeMe HaIpspKeHu# cienyert, 9to Ry = Ry u Ry = Ry/2. OTcrona netpynHo
HOHSATH, Kak MoyHbIA TOK Uo/Ry renurcs Mexxay peuctopamMu Ha KakJoM ydacTke renu. Tok
yepes pesuctop R; Ha yuactke BC paBen Uy/(2Ry). Takoii e TOK MPOXOIUT U Yepe3 pe3rucTop

R».



10 kaacce

bamnsl | TlpaBuibHOCTH (OIIMOOYHOCTb) PEIICHUS

10 [TonHOE BepHOE pelieHne

8 Bepnoe pemenue. MmeroTcss HeOObIIME HEIOYETHI, B IIEJIOM HE BIHSIONINEC Ha
pelieHue.

5-6 Pemenne B 11€710M BEpHOE, OJHAKO, COJEPKUT CYIIECTBCHHBIC OIMMOKK (HE
bu3nyecKre, a MaTeMaTHIECKHE).

5 Haiineno penienne oHOTO U3 IByX BO3MOXHBIX CJIy4YaeB.

2-3 Ecte monumanue (u3uku siBJICHUS, HO HE HAWIEHO OJHO W3 HEOOXOIWMBIX ISt

pelieHusl ypaBHEHUMN, B pe3yJibTaTe MOJYyYECHHAs CUCTEMa ypaBHEHUU HE TOJIHA U
HEBO3MOKHO HAWTH PEIICHUE.

0-1 EcTb oTnenbHbIe ypaBHEHHUS, OTHOCAIINECS K CYTH 3a[a4d MPU OTCYTCTBUU PEILICHUS
(vt ipy OIMOOYHOM PEIICHUN).
0 Pemienrie HeBepHOE, WM OTCYTCTBYET.
3agava 1.

Teno OpomieHo ¢ A0CTaTOYHO OOJIBIION BBICOTHI CO CKOPOCTBIO Vo MO YIJIOM O K

ropi3oHTy. Uepes kakoe BpeMs BEKTOP CKOPOCTH Tesa noBepHercs Ha yron 90° mo

OTHOILIEHHUIO K IEPBOHAYATILHOMY HAIPaBICHUIO?
Pemenue:

B nanHOM cilyyae uMeeT MECTO paBHOYCKOPEHHOE
JBH)KEHHE Tejla ¢ YCKOPEHHEM CBOOOJHOrO majeHus g.
[ToaToMy CKOpOCTB Tena MEHSETCA 10 3aKOHY V =V, + gt.
Kornma BeKTOp V CTaHeT NMEepHeHAMKYJSIPEH BEKTOPY Vo,
UX CKaJIIpHOE TIPOU3BEICHUE TOJDKHO PaBHATHCS HYJIIO:

(V,Vo) = (Vo + gt,Vo) = (Vo,Vo) + (gt,Vo) = v2 + gtvocos(g !

+a) =v; — gtvesin o = 0.

N
Otkynat = —>—.
gsina
3agaua 2.
Ha rmaaxom ropu3oHTaNIbHOM CTOJIE HAXOAMUTCS JOIIEYKAa MAcChl M, HA KOTOPYIO
10JIOKEH Opycok ToM ke macchl. KoadduumeHt tpenust Opycka o AOLIEUYKY paBeH
n. B moment t=0 k Opycky M [OIIE€YKE NPUKIAIBIBAIOT MPOTHUBOIMOJIOKHO
HanpasJieHHble cuiibl umg/2 u umg. Halitu paboty cuibl pmg/2 u cuiiel pmg 3a
BpeMms t.

umg/2 M
- m wmg

[
Hrrrrrrry

Pemenmue.
[Ipenmonokum, 4TO MpOCKaIb3bIBaHUE OpyCKa IO JIOMIEYKEe OTCYTCTBYeT. Torma
OpyCOK M JIOIIEYKY MOXKHO pacCMaTpuBaTh Kak OJHO TEJIO Macchl 2m. 3amuiieM
JUJIs1 9TOTO Tena 2-il 3akoH HproTOoHa B MPOEKIIUM HA HAMPABJIECHHYIO BIPaBO OCh X

wmg

2ma = ung —



OTcro1a HaXOJJUM YCKOpPEHHE

HE

4
Tenepp mpoBEepUM NPaBUIBHOCTH MPEIANOJIONKEHHSI O COBMECTHOM JIBUKEHUU
Opycka u nomieukud. s sToro u3 ypaBHeHus: 2-ro 3akoHa HeroToHa mis Opycka
(w1 [OLIEYKH) HEOOXOJUMO HaWTH CUIy TpeHus FTp U TOpoBEpUTh, HE
MPEBOCXOJIUT JIM OHAa MaKCHUMaJbHO BO3MOKHOE 3HadueHue Wwmg. Ecnu 3HaueHue
Frp, xotopast [JoOecrieunBaer! ! COBMECTHOCTh ABMKEHHUS OpycKa M JIOIICUKH,
OKa)ETCS MEHbIIIE MAaKCUMAaJbHOTO 3HAYEHUS WUmg, TO OpPYCOK M JOLICYKa
NEUCTBUTEIBHO JBIKYTCS BMECTE, M YCKOpPEHHE TeJ HaiieHo BepHo. B
IPOTUBHOM ClIy4yae, CJieJJaHHO€ IMpeAnojoxkeHnue HeBepHo. M3 2-ro 3akoHa
HreroTona, nanpumep, 117151 Opycka B MPOEKIIUUA OCh X HMEEM

wmg

ma = FTP e

—

a=

rie, Kak HaWJeHOo BbIlIe, yckopeHue paBHO ng/4. Otcroga moiydaeMm, uto Frp
=3umg/4 < umg, YTO CBHUJETEIBCTBYET O CHPABEAJIUBOCTU CICIAHHOIO
IOPENONIOKEHNUsT 00 OTCYTCTBUM MHPOCKalb3bIBaHUs. 3HAYUT, MPABHWIBHO U
HallIeHHOe 3HaueHue yckopeHus. Takum oOpa3om, Joieuka U OpyCcOK IBUKYTCS
BMECTE BIPABO C ycKopeHHeM ug/4. 3a Bpems t Kaxaoe U3 Tel MPOWJEeT MyTh,
paBHBIi pgt’/8.
PaGota cumel pumg, KOTOpas COHAampaBlieHAa C TepeMelieHueM, OyaeT paBHA
1(mgt)*/8, a paGoTa cuisl umg/2, KOTOPas POTHBOIONOKHA EPEMELICHHUIO, OKa-
YKETCSl OTPHLATEIBHOI U paBHON —pu(mgt)*/16.

3agauya 3.
Tpu Tena OIMHAKOBOM MACChl U OJJMHAKOBOW yAEIbHOM TEIJIOEMKOCTH HArPETHI 10
pa3HbIX Temneparyp. Eciau nepBoe Teno NpuBeCTH B TEMJIOBOM KOHTAKT CO BTOPBIM
TEJIOM, TO YyCTaHaBJIMBaercs Temmneparypa 1;. Eciam mepBoe Teno mpuBECTH B
KOHTAaKT HE CO BTOPBIM, @ C TPETbUM TE€JIOM, TO YCTAHOBUTCS TeMmIiieparypa 1.
Eciam ke B KOHTakT IMPUBECTH BTOPOE M TPEThE Teja C UX NEPBOHAYAIbHBIMU
TeMIlepaTypaMy, TO yCTaHaBiIuBaeTcs Temmeparypa 1s5. Kaxoit Oyxer
YCTAHOBHBIIAACA TEMIIEPATYpPA, €CJIN B TEIJIOBOM KOHTAKT IIPUBECTHU BCE TPU TeJIa
C MX [I€pBOHAYAJIBHBIMU TEMIIEpATypaMu?

Pemenne.
O003HaYMM HavaJIbHbIE TEMIIEPATYphl EPBOr0, BTOPOTO U TPETHErO TN Kak 17,
T50 n T3p. Torna ypaBHEHUs! TEIJIOBOro OajlaHca JUIsl TPEX YKa3aHHBIX B YCJIOBHH
ONBITOB MOKHO 3aIIMCaTh B BUJIE

cm(Tyo—T1) + em(T>g—T1) = 0.

cm(Tyo—T5) + em(T30— 1) =0,

cm(T>y— 13) + em(T30— 13) = 0.

3nech ¢ U m — yAenbHas TEIUIOEMKOCTh M Macca JIIo00oro u3 Tei. YpaBHEHHS
TEIUIOBOTO OaslaHca 3alrcaHbl B OOIIEM BHAE, HE TPeOyIOIIeM MpeaBapUTeIbHON
MH(POPMAILIUU O TOM, KAKOE U3 MPUBEICHHBIX B KOHTAKT TEJl OTJACT TEIUIO, a KAaKOe
noiydvaer. CkaanbiBasi TPH ypaBHEHHSI, IPUXOUM K COOTHOIICHUIO

TwtIytI3p=1T)+I)+ 1.



VYpaBHeHue TemnoBoro 0ajgaHca A ciaydas, KOTJa B TEIJIOBOW KOHTAKT MPUBOIST
BCE TPU TeJIa, MOKHO 3aIIACATh B BUJIE

cm(T1o—0O) +cm(Tr— @) +em(T3p— @) =0,

rac ©_ HCKOMadA YCTAaHOBHUBIIAACIHA TEMIIEpaTypa. Mz sToro YPaBHCHUSA HAXOAHUM,
qTo

o=

N +Tx +T3p 1) +T1, + T3

L¥F¥]
L&

3agaua 4.

TpyOka 3anasiHa ¢ OAHOrO KOHIIA (CM.pUC) COCTOUT U3 TPEX OJUHAKOBBIX IO JJINHE
KOJEH, COTHYTBIX MOJ TMpsSMbIMUA YyriamMu. BeprTukanbHble YacThd TpPyOKH
3aMoJHEHbl PTYTHIO 10 TOJOBUHBI. MeUIeHHO HarpeBasi B 3alasHHOU TpyOKke ras,
OTJIEJIEHHBIN PTYThIO OT arMoc(epbl, MOKHO BBITECHUTH BCIO PTYTh M3 TPYOKH.
Onpenenute, Kakyro pabOTy COBEPLIMT MHpPU 3TOM ra3 B TpyOKe, MOIHOCTBHIO
BBITECHHB PTYTh. ATMocdepHoe naBmenme 10° Ila, miotHocts pryt 13,6%10°
KI/M°, JUTHHA Ka)KI0T0 KoneHa 250 MM, TLIomas cedenust Tpyokn 1 v,

g

.

Pemenmue.
Pabota rasza ckmanpiBaercs U3 paboThl A; MPOTUB aTMOCGHEPHOrO [aBJICHUS U
paboThl A, — IPOTUB CUJIBI TSXKECTH.
['panunia paszgena ra3-pTyTh JO TMOJHOTO BBITECHEHHS PTYTH IEpeMelaeTcs Ha
21+1/2=(5/2)1, moatomy A= p.S(5/2)1.
PaGota A, paBHa W3MEHEHHIO TMOTEHIMAIBHOM OHEPrUM PTYTH TIPH €€
BEITeCHEHUHU. HadanmbHOe moNokeHne IeHTpa macc pryta hy=1/8. Koneunas
BbIcOTa 1eHTpa Macc pryTH . [Toatomy A,=Mg(1-1/8)= (7/8)Mgl, M=2ISp — macca
PTYTH.
A= A+ A= p.S(5/2)1+(7/8)Mgl= p,S(5/2)1+(7/4) I* Spg= 7,7 JIx

3agaua S
B menwm, npencraBieHHOW Ha PUCYHKE, CONMPOTHUBIICHUS R OAMHAKOBBI M paBHBI |
KOM, CONpOTHUBJICHHUS aMIIEPMETPOB MPEHEOPEKUMO Mauibl, Hanpsbkenue U Ha
3axumMax 140 B. Haiitu noka3zaHusi aMnepMeTpoB.
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Pemenmue.
Havinem tokm uepe3 pesucrtopsl. [Ipu pacuere 3TMX TOKOB aMIIEPMETPbl MOMXKHO
3aMEHUTh IPOBOJHUKAMHU C HYJEBBIM CONpOTUBICHUEM. CpeaHuil pe3ucTop
HIDKHEH BETBHU IIYHTHUPYETCA aMmIlepMeTpoM A;, T.e. TOK uUepe3 HEro He HJET.
[ToaTOMy SJIEKTPUYECKYI0 CcXeMy YI00HO IepeprucoBaTh TaK, KaK IOKa3aHO Ha
PUCYHKE.

I|‘/

U

Bripaszum Toxu yepes pe3ucTopsl uepes3 Tok Iy, uaynmi ot ucroynuka. [Iockonbky
HaIlpSDKEHMS Ha JBYX PE3UCTOpax B JIEBOM BEPXHEM YYAaCTKE LIEMU M HA JIEBOM
HIDKHEM DPE3UCTOPE OJMHAKOBBI, TOK YEPE3 HUKHUW JIEBBIM PE3UCTOP COCTABUT
21y/3, a uepes jeBble BepxHUE pe3ucTopsl Oynet Iy/3. Paccyxnas aHanorudno ass
MPAaBOM YaCTH LENHU, HAXOAUM, YTO TOK Y€pEe3 MPaBblii BEPXHUM U NIPABbIA HUKHUN
pesuctopsl paBubl 10/2. [TonBoaumoe Hanpspkenue U = 140 B MoxHO TIpeiCTaBUTH
KaKk CyMMY HamOpsDKCHHM, HanpuMep, Ha JABYX [OCJIEAOBATEIIBHBIX BEPXHUX
y4acTKax

l—lO:I—O-ZR +I—0-R.

3 2 orkyna I, = 120 MA wu, cleIoBareibHO,
OMPENICNAIOTCS TOKM 4epe3 BCE pe3ucTopbl. PaccMmarpuBasi OajlaHC TOKOB st
y3JI0B LIENH, HAXOJUM TENepb TOKH 4Yepe3 aMrepMeTpbl. Kak sCHO W3 pUCYHKa,
amriepMeTp A; nokaxeT Tok 2[y/3 = 80 MA, a amnepmeTrp A, mokaxeTt Tok 21y/3 —

I/2 =20 MA.



11 kaacc.

banner | [IpaBuibHOCTE (OMIMOOYHOCTE) peIICHUS

10 ITonHOE BEpHOE pElLICHKE

8 Bepnoe pemenue. Mmerorcss HeOObIIME HEIOYETHI, B IIEJIOM HE BIHUSIONIME Ha
pelieHue.

5-6 Pemenne B 1emoM BeEpHOE, OJHAKO, COAEPKHUT CYIIECTBEHHbIE OMIMOKH (HE
¢busnveckne, a MAaTeMaTHIECKHUE).

5 Haiigeno pemeHne oqHOro U3 ABYX BO3MOXKHBIX CITyYaeB.

2-3 Ecte monumanue (u3uku siBJICHUS, HO HE HAWIEHO OJHO W3 HEOOXOIWMBIX ISt

pelieHusl ypaBHEHUM, B pe3yJIbTaTe MOJYyYEHHAs CUCTEMa ypaBHEHUU HE TOJIHA U
HEBO3MOKHO HAWTH PEIICHUE.

0-1 Ectp OTACJIbHBIC YPABHCHU, OTHOCAIIIUECA K CYTH 3aa4u IPpHU OTCYTCTBUH PCIICHUA
(v ipy OIMOOYHOM PEIICHUN).
0 PewreHne HeBepHOE, WIM OTCYTCTBYET.
3anava 1.
B cpennme Beka I NOAHATHS T'PY30B
IIPUMEHSIICS MEXAaHU3M, CXEMaTU4YeCKHU
n300paxEHHBIN Ha PUCYHKE. Mexanusm

MPeACTaBIsLT U3 cedsi O0IbIIOe KOJeco paanycom R,
BHYTPU KOTOPOTO JBUTAJCS YEIOBEK, 3aCTaBIIsIs
Kojieco Bpamarbcsa. Ha omHOMt ocu ¢ OoybIImM
KOJIECOM OB JKECTKO 3aKpeIuiéH 6apabaH paanycom
I, Ha KOTOPBI HAMAThIBAJIACh BEPEBKA C TPY30M.

Bam u3BecTHbI: paguychl koneca R u 6apabana
I, Macca 4ejoBeKa m,, KO3 ULIHUEHT TPEHUS MEKITY
HOTAMHU YeJIOBEKAa M BHYTPEHHEW MOBEPXHOCTHIO
KoJieca L.

1) Havignre kakoi BBIMTPBIII B CUJIE J]aBajla 3Ta KOHCTPYKLIMUSL.
2) I'py3 kakoi Macchl MOJHMMAET YEJIOBEK, MPU YCIOBUU, YTO BO BpeMs
noabEMa rpy3a OH OTKJIOHSAETCS OT BEPTUKAJIN HA yroJl o7

Pemenmue.

Cuita, KOTOpasi 3aCTaBIlIIET KOJIECO MOBOPAYMBATHCA — CUJIA TPEHUS MOKOS
MEXKy MOJIOLIBAMU YEJIOBEKA U BHYTPEHHEN OBEPXHOCTHIO KOJIECa.

JlaHHBIM MEXaHW3M, MPEACTABISAET U3 ce0s MPOCTOM MEXaHWU3M, B KOTOPOM
CWJIbl  HAIpaBlIeHbl MEPHEHAUKYIsApHO 1ieyaM. Cuia TsDKECTH  rpysa
NEPHEHIUKYJISIPHO paAuycy I, cujia TPEeHHs NepHeHIuKyJspHo paauycy R. U3
paBuUjia MOMEHTOB BHJIHO, YTO BBIMTPBIII B CHJIE PABEH OTHOIICHUIO PaUyCOB:

T,

Frp
M3 paBeHCTBAa MOMEHTOB CHWJI MOKHO BBIPA3UTh Maccy Ipysa: mg, S

Tenepb HEOOXOIMMO BBIPA3UTh CUILy TpeHUs. V3 yCIIOBHS CIIEyEeT, 4TO YEIOBEK
BCE-TAKU MOXKET OeXaTh C OTKJIOHEHUEM OT BEPTHKAJIM Ha YroJl O, CJIEA0BATEIbHO
CuJia TPEHUs JOCTaTOYHa /il 00€CTeueHrs TAKOro IBUKEHHUS.



Ecnu 3anucare BTOpo# 3akoH HblOTOHA I 4elmoBeka B MPOEKLUHMH HAa OCh,

HapajulelIbHy0 CHJIE€ TPEHHA, TO Mbl noiydum F,,=mg-sino. IloacraBiasem B
my-sina - R
dbopMyITy ISl MAacChl Tpy3a U MOJydaeM: r

3agaua 2.
[ITap Maccoll m NOABELIEH HAa HEBECOMOM HEPACTKUMOU
HUTH B BEpXHEW Touke BHYTpU cdepbl pagumycom R. Uemy
MO>KET OBITh paBHAa MaKCHMaJlbHasl YHEPTHs KOJIeOaHM miapa
IIPU yCJIIOBUHM, YTO OH HE JOJDKEH KacaTbCid IMOBEPXHOCTH
chepni?

Pemenmne:

O6o3HauuM anuHy HUTH L. J{js Toro, 4ToOBl SHEprus
KoJeOaHui Imapa OblJIa MakKCUMajdbHa, OH JOJIKEH
MTOAHUMATHCS TIPU KOJICOAHUAX HA HAMOOJIBIIYIO BBICOTY
h OT TIOJNOXEHHUS paBHOBECHS, T.€. IPAKTHYECCKU
L _% % h KacarbCs NOBEPXHOCTU ILIapa, NPUYEM th(l—cosa).

Jlerko 3aMETUTD, qr0 L =2Rcosa . Torna
2

p=rf1- L)L 910 BBIpAXKCHUE UMeEeT
2R 2R

MakcumyM Iipu L =R. [Toatomy 4, :g uE_=E

1
pmax = mgh :Eng .

max

3agaua3.
B cocyae HaxonsTcs pa3peKEHHBIM BO3AyX W HEOOJIBIIOE KOJIUYECTBO BOJbI,
KOTOpas TOCTeneHHo ucnapserca. OIHOBPEMEHHO H3MEPSIIOTCS BIIAXKHOCTh U
nasieHue B cocyge. Oka3zanoch, YTO, HauWHAasg C HEKOTOPOrO MOMEHTa, MpHU
yBEJIMUEHNUHN BIaXHOCTH Ha 20% naBiieHue B cocyae Bo3pocio Ha 2%. Ha ckonpko
MPOLICHTOB €IlIE€ BO3PACTET JABJICHHE B COCYJE MPU YBEIMUYECHHUH BIAXKHOCTHU €IlE
Ha 20%? TeMmneparypa B IPOIECCE UCTIAPEHUS OCTAETCS TOCTOSTHHOM.

Pemienue:
[IycTh B HEKOTOpPBII MOMEHT BPEMEHM MaplUalbHOE J1aBJICHUE BOJSHBIX IMAPOB
paBHO p;, a JaBJIEHHE CYXOro Bo3ayxa paBHO p. OOllee NnaBlIeHHE B COCYJE
COCTaBIIACT p,, = p +p . llpn yBennmdennu BiaaxHoctd Ha 20% mapuuaabHOE

JaBJICHUE BOJSHBIX MApoOB CTaHET p,=12p, , a oOllee JaBJIeHUE B COCYJE
Posur =L2p,+p . Ilo ycnosuro omo paswo 1,02 p,.., . M3 pasencrsa
1,02p, +1,02p =12p, +p cuenyer p=9p, , P, =10p, , P, =102p . Ilpu

YBEJIIMYEHUU BJIAXHOCTU eme Ha 20% napuualibHOE HABJICHUE BOJSHBIX IMAPOB
CTaHeT p, =1,44p,, a obllee AaBlIEHUE B COCY]E Poss = L,44p, + p =10,44p, . Takum



obpazom oO1iee JaBJICHUE B cocyJie YBEIUYUTCS enie Ha

Poua = Posuz _ 10.84710.2 500, 5 405,

po6u¢2 10’2

3angaua 4.
UeMy paBHO COMPOTUBIICHUE MEKIY y3IaMu 4 U

A
B, A n C cxembl, n300paxeHHONH Ha pHUCYHKE?
ConpoTuBiieHHE KaKI0TO pe3uctopa R.
B
c

Pemenmne:

JlanHyI0O CcXeMy MOXHO TMpeoOpa3oBaTh K
CIIEyIOIIEeMYy BUAY:

A C

Tenepb HEMOCPEICTBEHHO BUIHO, YTO R, = %R ,aA R, = %R .

3agaya S.
[ToTOK OAMHAKOBBIX YaCTHIL, ABMXKYIIHUXCA CO CKOPOCTBIO Vv M aOCOJIIOTHO
HEYIIPYro YyAApsIOIUXCA O CTEHKy, ACUCTByeT Ha Hee ¢ cwiod F. Kakoe
Fv
KOJINYECTBO TEIUIOTHI BBIAEIAETCS IIPU ITOM 3a €IUHUILY BpeMeHu? (Q,, = ey

Pemenmne:

HYCTB n — KOHOCHTpaOus 49aCcTHUIl B IIOTOKC, S — miomaab CTCHKH, a m — MaccCa

OJIHOM YacTuilbl. 3a BpeMs ¢ Ha CTEHKY mnagaeT N = nSvf yacTull, Kaxmas Hu3

KOTOPBIX 00JIaJlaeT UMITYJIbCOM p = mv. MoOayJb CUJIbI, IEUCTBYIOIICH Ha CTCHKY
paBeH:

F|= [Ap] _ Nmv _

At
Koyin4ecTBO TEMNOThI, BBIACISIOMICHCS IPU 3TOM 3a BpEMSI /, PABHO
mv’ B nSmv’t

3
0 =N ST, a 3a €IMHUIYY BpEeMCHU Q,, = nS’;v = %

nSmv*.
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