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9 kJacc

9.1. Yacsl oTCTaIOT.

Bpemsi otnpasnenus anekrpuuku 1o pacnucanuto 10.00. Korma Ilers BOexkan Ha
wiargpopmy, Ha ero 4acax 0buto poBHo 10.00, HO MEUMO YK€ Hadall IPOEIKATh MPEINOCIETHIHI
BaroH, Kotopelii nBuraics mumo Iletn B Teuenun 10 c. Ilocnennuil BaroH mpoiien MHUMO 3a
BOCEMb CEKyHJ. DJIEKTpHYKa OTIIPaBHJIACch BOBPEMs W JIBUTAlaCh paBHOYCKOpeHHO. Ha kakoe
BpeMs oTcTaroT yachl y [letn?

Bo3moikHoe penienue
O6o3nauuM: L — anuna Barona; V — ckopocts noes3aa B 10.00 mo Bammm vacam;
a — yckopenwue moesna; t1 = 10 ¢, t2 = 8 ¢, to — oTcTaBaHMe Yacos.
[Tpu paBHOYCKOPEHHOM JIBHYKECHUU
V = at, (D

at?
(2)

L=Vt +——

a(ty + t,)?
— 3)
2
ITojicTaBUM CKOPOCTH MOE3/a BO BTOPOE U TPEThE YPAaBHEHUs, JIMHY BaroHa U3 BTOPOTO
ypaBHEHUs B TPEThE, COKPATUM 00€ YacTH MOJydeHHOTO PABEHCTBA HAa YCKOPEHHE M10€3/1a:

2L=V(t; +t;) +

(t; +t3)2
b0ty + t2 = to(ty + t,) + ——2— 5 2
Otcrona
t,t t;+t
tp=——"—-"——=31c
tl - tz 2

IIpumepHas pa3daiioBka

3anucaHo YPABHEHHE (1).....oovviiiiiiiii i 4
3anucanbl 3aKOHBI ABMKCHHUSA (2) M (3)..vivriiiiiiii i, 4
HalMIEHO OTCTABAHIE HACOB ... tvneete ettt e e e et eeeennnn 2

9.2. CkopocTH Ha 1UaMeTpe.

Koneco karutcs 0e3 mpocKajib3bIBaHHUS 10 TOPU30OHTAIBHON MOBEPXHOCTH C MOCTOSHHOM
CKOPOCThIO. B HEKOTOpBIE MOMEHT BpPEMEHH TOYKa A,
HaxoJsIascs Ha 000/e KoJjeca, IMeeT CKopocTh V =9 m/c
OTHOCHUTEIILHO 3€MJIH, a BEKTOpP €€ CKOPOCTH COCTaBIISIET C

ropuzoHToM yron o =30°. Haiigute ckopocth TO4ku B,

JIeXKaIien Ha MPOTHUBOIIOJIO)KHOM KOHIC AJUaMETpa.

Bo3moikHoe pemienue
CkopocTb 000K TOUKM KOJeca CKJIaJbIBAETCS U3 CKOPOCTH OCH KoJjieca 170H CKOPOCTH
BpAIllEeHHsI OTHOCUTENBHO OCH IZTH:
V= VO + VOTH (1)



Tak kak Koieco KaTtutcs O€3 NPOCKAIb3bIBAHMSA, TO CKOPOCTh TOYKH, Kacarolecs
IIOBEPXHOCTH 3€MJIM, paBHA Hyt0. [l 3TON TOYKM OTHOCHUTENbHAs CKOPOCTh HallpaBieHa
IIPOTUBOIIOJIOKHO CKOPOCTH OCH, @ 3HAUUT, MOJTYJIU 3TUX CKOPOCTEH paBHBI APYT IPYTY.

[Ipumensis npaBuiIo cilokeHUs ckopocTei (1) i Touku A, HOCTPOUM MapaljIesiorpamm,
KOTOPBIM B CHJIy OTMEYEHHOI'O PaBEHCTBA MOJYJel ckopocTel siBisiercs pomboM. [luaronanu
pomOa B3aMMHO MEPIICHINKYIISIPHBI M IEJIAT YIIIbI TP BEpIIUHAX monojaM. Torma

M
V = 2V,,, cos a, orciona V., = 3vV3 = 5,2 -
.
Cxkopoctb Touku B onpenesnsieTcst CI0)KeHUEM CKOPOCTEN OCH KoJieca U CKOPOCTH Viory
BpallleHUsI TOYKU B oTHOCUTENBHO OCH:
- - -
VB = VO + VBOTH
.
3to OyneT TOT ke poMO ¢ ocTpbIM yriioM 60°, TOJILKO UCKOMasi CKOPOCTh Vg OyeT KOpoTKOi

JMarOHAJIbIO, a 3HAYUT MOJTYJb € OyaeT paBeH 5,2 m/c.

IIpuMmepHas pa3da/iioBKa

3anucaHo MPABUIIO CIOKEHUS CKOPOCTEH (1)....ceoeuviiiiiiiiiiiini, 2
TTOKA3aHO, UTO V0 = Vomm cuvveiinniiiie e e 3
HalaeHa CKOPOCTD Vorm v enveneitiieiie e 2
HatieHa cKOpoCTh TOUKH B........oooiii i 3

9.3. ®uKkcuKHM HA pbIYare.

PemonTupyst mexaHusM crapuHHbBIX 4yacoB, CuMka W Honuk oxazanuce Ha peryare
JUTMHOM 6 cM. HOJTMK OpOMETYMBO YCTPEMHIICS HABCTPEUY CECTpe cO CKOpocThio 3 cm/c. CumMka
3Haima, 4to Bec Hommka B 3 pa3a mMeHbIe €€ COOCTBEHHOTO BeCa U € yIajaoCch pacCYUTaTh, C
KaKOM CKOPOCTBIO OHA JIOJIKHA IBUHYThCA HaBcTpeuy Homuky amst moanepkaHusi paBHOBECHSI.

C kakoit ckopocThio nooexana Cumka? Ha kakoM paccTOssHHHM OT OCH pblyara (PMKCHKH
BcTpetuiuchk? KakoBa Oblia Macca pplyara BecoB, eciiu Mmacca Hommka pasHa 5 172

A

Bo3moxkHoe pemenne
O603HaUNM:
Mo = 5 r— macca Honuka
m — macca peyara, d = L/6 = 1 ¢cm — 1/6 yacth pblyara
X — paccrosHue ot ocu 10 CUMKH, Y — paccTostHue OT ocH 10 Homnrka
V — ckopocth CuMKH, Vo = — ckopocTh Hommka
3anumieM yciosue paBHoBecus Cumku u Honmuka Ha peruare:

3mygx = mgd + mygy 1)
Korma Honuk npo6exut paccrosinue Ay, CuMka cMecTUTCs Ha AX:
3mog(x — Ax) = mgd + meg(y — Ay) (2)

Beipazum u3 (1) mgd, noncrasum B (2) u monyuum 3Ax = Ay. Orcroga ckopoctbh CUMKH
=L, o 1lcMm/c
T At 3at 307 '

Maccy pblyara HaiiieM U3 yCIOBUSI PAaBHOBECHS B HAUaJIbHOM COCTOSIHUU:
3myg2d = mgd + myg4d 3)

Orcronam = 2my = 10T.



Cumka u HoJluK BCTPETATCS JIEBEE OCH phlyara Ha pacCTOSHHH Z OT OCH:
(Bmy +my)gZ = mgd
Orcroga Z =d/2 =0,5 cMm.

IIpumepHas pazdayioBKa

3anucano ycioBue paBHoBecus Ha poryare (1) umu (3) .......ooevvene.. 3
HaiiieHa CKOPOCTD CHMEKH ....ovuuieiiititeeteeiee et eeeeeeeeaeanean 3
HaliIeHA MACCA PBIUATA. ... uttentteite et et e et et eeeeeeeneeanaeans 2
HaiiieHo MeCTO BCTPEUM (DUKCHKOB. ... uuteneteentinteenneenneeanneanneenns 2

9.4. Tenui000MeH.

B naboparopum B KpacHOM COCy/A€ HAaXOAWJIOCh HEKOTOPOE KOJUYECTBO TEIJION
XKUJKOCTH, & B CHHEM COCYJe — Takas K€ UIKOCTb Mpu MeHblIeil temnepatype. [locie Toro
KaK B COCyJ C Temoil »Xuakocteio nobaBwiu M =100 r xosonHOH, TemmepaTypa B HEM
nonusmwiack Ha 4°C. 3aTeM B 3TOT cocya Ao0aBuwiu orsTh 100 T XOJI0IHOMN KUJIKOCTH U3 CUHETO
cocyza, TeMiieparypa tenepb nonusuiach Bcero Ha 2°C. CKOJIbKO XOJOJHON XKUAKOCTH My HAZ0
emé J00aBUTh B KPACHBIN COCY/, YTOOBI TeMIepaTypa B HEM Tenepb MoHu3mIacs Ha 1°C?

TemnoeMKOCTbIO COCYAOB, MOTEPSMHU JKUIKOCTH U TEIJIOOOMEHOM C OKpy»Karolen
cpenoi mpeHeopeyb.

Bo3MoikHoe pemieHue
O603HaunM:
C — ylleNbHasl TeMI0EMKOCTb KHUJIKOCTH
M — HayasibHas Macca JKHJIKOCTH B KPACHOM COCYJIe
tx — HayanmpHas TeMrepaTypa KUJKOCTH B KPACHOM COCYJIe
tc — HauanbHas TeMIepaTypa KUAKOCTU B CHHEM COCYJIe
3anuieM ypaBHEHHS TEIIOBOro OanaHca:
cM(t, — t) = cm(t; — t,)
c(M +m)(t; —t;) = cm(t, —t.)
c(M + 2m)(t, —t3) = cmy(t3 — t.)
[Mockonsky (t, — t;) = 4°C, (t; — t,) =2°C, u (t, — t3) = 1°C, moayunm
AM = m(t, —t. — 4) (D
2(M +m) =m(t,—t.—6) (2)
M+2m=m,(t,—t.—7) 3)
Brrunrtas U3 nepBoro paBeHcTBa BTOPOE HaleM
M =2m=200r, tornat, —t, = 12°C.

. 4
U3 tpeTbero paBencTBa Hailgem m, =-m = 80 T.
5

IIpumepHas pa3zdaioBKa

3anucaHbl YPAaBHEHUS TETIIIOBOTO OAITAHCA. .. .euveneeneteeeneeneeneniiinen, 4
Halinena pa3HOCTb TeMIlepaTyp KpaCHOTO U CHUHETO COCYIOB ................ 2
Halinena HayanbHas Macca )KMIKOCTH B KPACHOM COCYIE. .. vuuvurnrennnnnen 2

HalmeHa MacCCa KHIKOCTH M. vttt et e et e e e e et ettt 2



9.5. HeonbITHBIN J1a00paHT.

B pacnopspkeHun  HeombITHOro JlabopaHTa Itoka ObUIO  YETBIpE  pe3ucTopa
conporusiieHueM 1, 2, 3 u 4 Om, uzaeanbHble aMIIEpMETP U BOJIBTMETP. 110K coOpan wLers,
CXeMy KOTOpoil mokazan Ha pucyHke. lloaxmounn nens k kiemmMam B u C HCTOYHUKA
IIOCTOSIHHOTO HanpsikeHus. Jlanee ['I0K BBIIIOJIHWI U3MEPEHHUS U 3alKcall oKa3aHus npuOopoB
B KypHaI: “S nenenuit” u “10 nenenuit”, 3a0bIB yKa3aTh pa3MEPHOCTb.

Omnpenenute COMPOTUBICHUE KAXKIOTO PE3UCTOpA B CXeME, KaKO M3 MPHUOOPOB CXEMBI
SBJIIETCS aMIIEPMETPOM, a KaKO BOJILTMETPOM, U YeMY ObLIIM paBHbI HAIPSDKEHUE U CUJla TOKa,
KOTOpBIE NTOKa3aau NpUOOpHI.

Bo3moxkHoe pemienue
BosbTMeTp Ha pUCyHKE MEXly KIIEMMaMU HCTOYHMKA, ITPaBee - aMIIepMETD.
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_

1
1 :

1
_

Ecnu nanpsbxenue pasHo 5 B, Toraa cuiia Toka Oyner 10 A a obiiee conpoTHBIIEHUE 110
3akoHy Oma 0,5 Owm.

Ecnu nanpspkenue paBHo 10 B, Torma cuma Toka Oyzmer 5 A a oOiiee CONMpoTHBIICHHE TT0
3akoHy Oma 2 Owm.

CpenHue pe3UCTOpPBl COEOUHEHBI TapaieIbHO, TOT KOTOPBIM BHHU3Y, COCAMHEH
napajuienbHo ¢ BepxHUM. [lpumensst Gopmynbl [Uisi MapajijieIbHOTO U TOCJeI0BaTeIbHOTO
COCIMHCHHUSI  COMPOTHBIICHWH, HaxoauM (IpOCThIM  MmepebopoM  BapwaHTOB)  oOIiee
COMPOTHBIIEHUE CXEMBI:

Hanpuwmep:

4x1 23 4 6

oom =2y 17243 575 M

CrnenoBaTelbHO COMPOTUBJIEHUS B cXeMe CBepXy BHU3 4, 2, 3, 1 Om, wiu 2, 4, 1, 3 Om.
Bo3MmosxHbI qpyrue nomooHpie BapuanTel. Hanpspkenne 10 B, cuna Toka 5 A.

IIpumepnasi pazdaiioBka

OnpeneneHo pacmoI0KEHUE TPHOOPOB. .. ..uveueneeeneaneenieaaanannns 1
OmnpeneneH TUTT COSTUHEHUS PE3UCTOPOB . ..nvenenneeneannannannnnn 2
HaliieHO COPOTUBICHUE PE3UCTOPOB. .. .veneeeeaneneaneaaneanaannns 4
VYKazaHa CUJIa TOKA M HATIPSITKEHHE . ... e ueeeneeenneeneeeniineennaennnnn 2

HpI/IBeI[eHO HECKOJIBKO BAPHUAHTOB. ......ccitiiiii i iiiiiieieneenn 1



