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9 knacc
Pemenus 3a1a4, peKkoMeHAa1lUM 110 MPOBEPKe

3agaua 1. /IBe Kamiu

OT cocynbKu MOOYEPETHO C MHTEPBAIOM f) OTOPBAJIUCH JIBe Karuid Boasl. Haueptute rpadux
CKOPOCTH BTOPOM KaIlJld B CUCTEME OTCUETa, CBSI3aHHOM ¢ nepBoi karied. KoopauHarHyro ock
HaIpaBbTE BEpTHUKAIbHO BHU3. Ha KakoMm paccTossHUM Ipyr oT Apyra OyayT Kamiu uepes3 2ty?
ConpoTHBIICHHEM BO3/IyXa IPEHEOPEUb.

Penrenue
CKOpOCTh MEpBOM KaIllJld 10 CTapTa BTOPOW KaIUIM ompeensercs BelpaxenueM: v, = gt. [locne
OTpbIBAa BTOPOW KaIUIM, €CJIM Mbl NIEPEIeM B CUCTEMY OTCUETA, CBSI3aHHYIO C NEPBOM KaIlieH,

OTHOCHTEBHAS CKOPOCTh OYJIET IIOCTOSHHA M PABHA: Vypy = Uy — V7 = —gt,.
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PaccrosiHue Mex1y HUMH 3TO CyMMa Y4aCTKOB PaBHOYCKOPEHHOT'O OTHOCHUTEIIBHOIO JBUKEHUS
(1o oTpeIBa) MU PaBHOMEPHOTO — IIOCIE OTpbIBA BTOPOM Karum (IUIOUIaJb TPEYroJbHUKA U
KBaJpaTa, 3aKpallieHHbIX Ha PUCYHKE):

_ t _ t5 2 _3 2
S=9- TV (2t _to)—g?+gto = 9%%.

Kpurepuii ouennBanus bana

CKOpOoCTh Karul B MPOU3BOJIbHBIA MOMEHT BpEMEHH orpenensiercs | 2
BBIpAXXCHUCM: vV = gf

OTtHOcHTENBHAS CKOPOCTH A0 OTPBIBA BTOPOU KAIIH Vory = —gt 2

[Tocne oTpeiBa pa3HuUIla CKOPOCTENH MEXKIY KaruIsIMH TOCTOSIHHA U | 2
paBHA Uy = —gto.

HOCTpOCH rpa(bm(, Ha KOTOPOM OTpPaKC€HbI BCC 3TAllbl JABUKCHUSA 2
KalicJjib

3
Vckomoe paccTosHie MekK Ly KarpiMi § = ~ gt 2

3agaua 2. Jlomkpar
KoHenr pyuku ruapaBiIMdecKkoro AOMKpara omyckaercs 3a oauH xon Ha 20 cm. C kakoit
MUHUMAaJIBHON CHJION HAJ0 TaBUTh HA KOHEI| PYYKH, YTOObI MOJHATH aBTOMOOMIIb Maccoil 2 T Ha



25cMm 3a 500 «xomoB»? Kakyro paboty mpu 3TOoM Hamo coepmuTh? Paccumraiite KIIJ]
JIOMKpara, €M peajibHas cujla Ha KOHIle pydku Oosbiie Tpedyemoit Ha 30 H.

Pemenne
[Tpoie Bcero n3HayanbHO HATH paboTy O MOABEMY aBTOMOOWIISE Yepe3 padoTy CHIIBI TSHKECTH:
A = —Ar = mgh, rne m — macca aBToMo0uJIs, 1 — Tpebyemasi BbICOTa MoAbEMA.

A =2000-9.8-0.25 = 4900/1x.
Oty paboTy Kak pa3 U COBEPIINT CHUJIa, IPUIOKEHHAs K KOHILY PY4KH JoMKpara. [Ipu sTtom oHa
coBepuT nepemenienue S=NH, rne N — uucio kayaHui, / — BbICOTa OHOTO X0/1a (KauyaHus):

FninNH = A = mgh.

Torna MuHMMalnbHas cuia (MPUIIOKEHHAs] K MAKCUMaJIbHOMY ILJIEUY — KOHILY PYUKH):

Eo mgh 4900 49H
™rTONH T 500-02
KIIJI mo onpeneneHuto — 3T0 OTHOIICHUE MOJIE3HON paboThl Af K 3aTpayeHHOMA,:
=A_H=mgh=FminNH=Fmin= Fmin — 49 =~ 0.62 = 62%.
A, ES E,NH E, Fnin + AF 49+ 30
Kpurepuii ouennBanus 3HayeHue Bann
Pa6ora no nonxsémy aBTomobuns A = mgh 4900-5000 Ix |1
3aKoH coxpaHeHus dHepruu B Bune Fp,;, NH = mgh 2
MunumanbHas cuna Fp,;, = TV—“CI];I 49-50 H 2
o = —fmin__ 62-63% 2
KIL: m = Fmin+AF °

3agaua 3. Karep

JlBa Termoxoaa MIYT MO peKe Ha JUCTAHIUM L ¢ KPyH3HOM CKOPOCTBIO V OTHOCHUTENBHO Oepera.
Ha 3amblIkaromem mapoxoje BHE3allHO HAUMHAET pPOXKaTh MOJoJas AEBYIIKa, K KOTOPOM Ha
JIETKOM KaTepe C IEPBOro Mapoxojia CpoyHO OTOBIBaeT Bpad. KakoBa CKOPOCTb TEUEHHUS U Kak
JBUKYTCS TEII0XOJbl OTHOCUTEIBHO HETO, €CJIM U3BECTHO, UTO Ha JIOPOTY K POXKEHHIIE Y KaTepa
yuuio B k pa3 MeEHbIIE BpEeMEHH, 4eM Ha Jaopory obOparHo? Yepe3 kakoe BpeMs IOCIE
OTLIBAapTOBKM OT TOJIOBHOTO TEIJIOXO/a Karep HpuIIBapTyercs oOpartHo? MaxkcumanbHas
CKOpOCTh KaTrepa B CIIOKOWHOH Bozxe 3V. BpemeHeM BbICaJkM Bpada Ha TEIUIOXOI MOXHO
npeHeopeys.

Pemenune

HampaBum ock KOOpAMHAT MO XOY JIBHMXKEHHUS TEIJIOXOJ0B, Tak yTo V> 0. IlycTh Temioxoasl
UIYyT MPOTHUB TEUEHUS, TOIIA MTPOEKINS CKOPOCTH TeueHus u < 0.

Bpemst 0T rosioBHOTO K 3aMBIKaIOIIEMY:

_ L _ L
tl - - 9
Vkg+u+Vv 4V+u
a OT 3aMbIKArOIICTO K '0JIOBHOMY:
L L L
t, = = =k-t;=k-——.
4V+u

T Vg-u-V  2V-u
Otcroga:



k-2
u=2V—.
k+1

Eciu k> 2, 1o Teruioxompl UAYT MPOTUB TEYEHUsS, MPH 3TOM JOJDKHO BBIMOJHSATHCS YCIOBUE
u <V (uHade Teroxoapl OyAeT CHOCUTh TedeHueM oOparHo). Eciou 0 < k<2 — Termmoxoasl UayT
10 TCUCHHIO.

OGee Bpems B IIyTH:

2
t=t,+t, = (k+ 1)t = — K- L ()

a+u 1 2V 3k
Kpurepuii ouennBanus bana
k-2 3
Ompenenena ckopocTh TeueHust u = 2V 1
Haiineno cooTBeTcTBHE 3HAUCHUM k U HAIIpaBJICHUS TCUCHUS 4
o L (k+1)?
Haiineno o6rmiee Bpems t = el % 3

3agauya 4. YHuBepcaabHbIH MUKpoOamMIepMeTp

B nowuckax MynpTHMMETpa B UHIKOJIBHOM Jlaboparopuu Bacs Hamén crapelii ammepmerp.
[Tonxirouas mocieoBaTesIbHO ¢ HUM PE3UCTOPHI, Bacst ycTtanoBuI, 4to ¢ pesuctopom 6 kKOM oH
MOXET M3MepATh HanpsbkeHus 10 4 B, a ¢ pesucropom 10 kOm — go 6 B. Ina Bacunoii
YCTAHOBKM €My HYXKEH BOJBTMETpP C mpenenoM uzMepeHuid 20 B u ammepmerp Ha TOK 10
500 MA. Kakue pesuctopsl nopkeH HailTh Bacs nis cOopku cHavana OIHOTO, TIOTOM JIPYTOTo
npubopa u3 HaliiecHHOTo MUKpoamnepMeTpa? Kak ux moakIrounuTs K JaHHOMY Tpubopy?

Penrenne
[Tockonbky cam  MUKpoaMIiepMeTp oO0JaJaeT ONpeAeICHHBIM  COMPOTUBICHUEM, IS
ompe/ielIeHUs] MaKCUMAJIbHOTO TOKA, KOTOPBIA OH CIOCOOEH PEerHCTPUpOBATH, MBI HCIIOJIb3yeM

cienyromue GOpMyIIbL:
Uy Uz

T+R1 T+R2,

Iy
oTCrOa
Ui(r + Ry) = Uy(r + Ry),
OTcro71a MBI JIETKO HaXOJUM BHYTPEHHEE CONPOTUBIIEHUE TPHOOpa:

= DR "0k _ HxOm,
Uz—Uy
Y IIpEEIbHBIN TOK:
U, Uy
Im = m = 500MKA.

YroOwl cpenate BonbTMETp Ha Us; = 20B, Ham HyXHO mnonoOparh 3HaYeHHE PpE3UCTOpa,
HOAKIIIOYaEMOr0 K MHMKpPOAMIIEpMETpPy IMOCIEJ0BaTeNbHO, MPU KOTOPOM B LIeNMU OyleT Teub

MaKCUMaJIbHBIN TOK:

Us
m’
CJIEZI0OBATENBHO,

R =——1r = 38xk0m.



Jns moBbIieHUs Tipeaenia u3MepeHusi ammepmerpa a0 [=500MA k HemMy HYXHO MOmoOparh
OIYHT, TO €CTh J00aBUTHh MapaJjIeIbHO ¢ HUM pe3uctop. Uepe3 ammepMmeTp HOKEH TE4b
MaKCUMAaJIbHBIN TOK. B 3TOM citydae, HCronb3ys GopMyITy IIYHTA, TOTYIaeM:

Tl
R, = —" = 20Mm.

I=Im
Kpurepuii oueHuBanusi 3nauenune | bauan
Cnenan BBIBOJ O HaIMYUU Yy aMIepMeTrpa COOCTBEHHOIO 1
COIPOTUBIICHUS
Haitineno ero 3Hauenue 2kOMm 2
OnpeneneH npeaeabHbld TOK aMIepMeTpa 500MKA 2
[TonkmroueHre A0OABOYHOTO COMPOTUBIICHUS MOCIEIOBATENBHO C 1

MHUKpPOAMIIEpMETPOM ISl co3aHus BojabT™MeTpa Ha 20 B

Haiinen pesucrop nis npenena nuaMepenus Boinsrmerpa 20B 38kOM 1
Cnenas BbIBOJ O HEOOXOAMMOCTH HIYHTHPOBAHUS aMIIEpMETpa 1
[loncunTano 3HaUeHKHE LIYHTUPYIOLIETO PE3UCTOPA 20Mm 2

3amaua 53. MakcuMaJIbHBIA 00bE€M CTaKaHa

braropapsi sBJEHUIO NOBEPXHOCTHOIO HATSKEHMS JKUJIKOCTH, B IUIACTHKOBBIM CTaKaH MOXXHO
HAJIUTh )KUJIKOCTH OOJIbILE, YEM FeOMETpUUYECKU 00beM cTakaHa. [Ipu ycinoBuu, 4To ®KUAKOCTh
HE CMayMBaeT CTEHKHU CTaKaHa, €ro MOYKHO HAIMOJHUTH ¢ “Topkoi”. Kakoil Oyner MakcuMaibHBIN
00bEM nomyuuBLielics “ropku”? O0BbEMOM “TOpPKH™ cUUTaTh 00BEM TOW BOJIbI, KOTOpAs JEKUT
BBIIIIE IIJIOCKOCTH Kpasl CTAKaHa, HO BCE €IIE HE BBUIMBACTCS.

OOopynoBaHue: 2 IJIACTUKOBBIX CTaKaHYMKA, OJMHAKOBBIE KaHIEISAPCKUE CKPENKu (HYXKHOE
KOJIMYECTBO OEpETCs MO JKENaHUI0), TUCT MIJIIIUMETpOBoOH Oymaru A4, Boza.

Pemenune
O0beM CKpenKH MOXHO OIpeNeNuTh, pa3BepHYB €€ W MpeAcTaBUB B BHJe LuauHApa. Torma
00BeM LUITUHIpA:
V = hnr?,
rIe 4 — JUTMHA CKPETKH, a I — e€ pajinyc, KOTOPBIA MOYKHO OIPEACIUTh, HAIIPUMEp, POKAThIBas

CKpETKy 0 MIJIZIMMETPOBO# Oymare 1o Kparo CToJa:
L
=
rae L — JuiiHa MyTH TPOKAThIBaHUs, N — YHCIIO TOJHBIX 000POTOB (CTPEMHTHCS K TOMY, YTOOBI

YHCII0 000POTOB OBLIO KaK MOXKHO Onmke K 1enomy). [Jist tounoctu B 0.1 mm noctarouno N=10.

Paguyc ckpenku Taxkke MOYKHO HaWTH, U3MEPHUB TOJILIMHY NPYTKOB 10 CKpEmoOK, CI0XKEHHBIX
BMECTE.

CHauana cTakaH cjelyeT HalloJIHUTh paBHO 10 Kpas. [IpoBepka 3TOro BO3MOXKHa MO0 OTCYTCTBUIO
MEHHCKa — B OJTOM cllyyae, K MpuUMepy, He OydeT HCKaKEeHHS OTPaKE€HUS OKPYKAIOIINUX
npeaMeToB. 3areM Ty/la HYKHO MO OJHOM OIycKaTh CKpPENKH, BBHITECHEHHas MMM Boaa Oyner
co3zaBarh “ropky”’. 3Has 0O0BEM CKpenmKd V M KOJIMYEeCTBO CKpenok M, “TIOMEeCTHBIIMXCSA B



CTakaHC€ JO MOMCHTAa, KOorja BOJa HA4YHET BBIIIMBATHLCA U3 HETO, MOXHO OLCHUTH

o0BeM:

N30BITOYHBIN

Vizs = MV.

Kpurepuii oueHuBanus bana
Onpenenenue 1uameTpa CKpenku IpsIMbIM U3MEPEHUEM JIMHEHKON 0
Onpenenenue nuameTpa(paauyca) ckpenku | 1 pa3 1
MIPOKATHIBAHUEM/METOZIOM PSIIOB

2-3 3

>3 5
Haxoxxnenne o0béMa CKpenku 3
Omnpenenenne n30bLITOYHOTO 0OBEMa CTaKaHa 1 pa3 1

2-3 3

>3 5
OneHka norpenHocTeld n3MepeHui 2




