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YKCIHEPUMEHTAJILHBIN TYP
17 snBaps 2011 roxa

CHavaJjia, noxanyicra, Npo4yuTaiire cieaymoiiee:

1. DkcnepuMEeHTAIBHBINA TYp COCTOUT U3 OJIHOM 3amaun. [IpogomkuTenbHOCTD Typa 3 Jaca.
2. Tlonp3yiiTeck TONBKO TOM pyuKoil, KoTOpas Bam npenocTasieHa.

3. Jlna pacueroB Bbel MOXeTe HCIIONB30BaTh CBOM HEMPOTPAMMHUPYEMBIH KalbKyisTop. Eciu
CBOCTO y BaC HCT, TOr1a Br1 moxete IOIPOCUTH €I0 Yy OpraHnu3aTopoB OJIMMITUA/bI.

4. Bawm mpenocTaBiieHbl YHCThIC JUCTHI Oymaru u Jucmeut 0ns 3anucu (Writing sheets). Yucrtoie
TUCTBHl OymMard TmpeaHa3HAa4deHBl JJIsi YEPHOBBIX 3amuced, mx Bbl MOKeTe HCIOIh30BaTh IO
Bamemy ycmoTpenuto, oHu He npoepsitotcsi. Ha Writing sheets cnenyet 3anucbiBaTh pelieHUs
3a/1a4, KOTOpble OyIyT OLIEHEHBI NPHU TPOBEPKE PaOOTHL. B pereHusX Kak MOXHO MEHBIIE
UCIIONIb3YITE CJOBECHble omucaHus. B ocHOBHOM Bbl NOMKHBI MCHONB30BAaTh ypaBHEHUS,
yrcia, OyKBeHHbIe 0003HAYCHUS, PUCYHKH U TPaQUKH.

5. Hcmonp3yiiTe TOMBKO IUILIEBYIO CTOpOoHY Writing sheets. I1pu 3anucyu He BBIXOJIUTE 32 TIPEICIIBI
OTMEYECHHOU PaMKH.

6. Ha xaxmom ucnons3oBanHOM Writing sheets, B OTBEACHHBIX JIsl ATOrO Tpadax, HEOOXOIUMO
yka3aTh Baiy crpany (Country), Bam xon (Student Code), Texymuii HOMEp KaXI0TO JIUCTa
(Page Number) u 1ONHOE KOJMYECTBO JINCTOB, MCIIOJNIb30BAHHBIX MPH PEIICHHH BCEX 3a/ad
(Total Number of Pages). Ecnu Bel He X0THTE, YTOOBI Kakue-HUOYIb HCIIOIb30BaHHbIC Writing
sheets ObUTH BKIIFOYECHBI B OTBET, TOT/Ia MEPEUYEPKHUTE UX OOJILITUM KPECTOM Ha BECh JIUCT U HE
BKJIIOYANTE UX B Balll mocY€T IOJIHOI0 KOJIHYECTBA JIUCTOB.

7. Korna Bsl 3akoHuUNTE Typ, pa3inoxkuUTe BCE JUCTHI B CIICAYIOLIEM HOPSIIKE:
e [IponymepoBanHble 1o nopsaky Writing sheets;,
e YepHOBBIE JIUCTHI;
e Heucnonb30BaHHbIE JIUCTHI,
e OrneyaraHHbIE YCIOBUS 331a4K
[Tonoxwute Bce aMCThl OymMaru B KOHBEPT M OCTaBbTE Ha cTose. BaM He pa3peraeTcst BBIHOCUTh
U3 ayJUTOPUU J1700ble JINCTHI OyMaru, mpuOopsl, MaTepUabl U MPUHAIIICKHOCTH.
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Jedopmanus, rucrepe3uc, 0McTAa0UILHOCTD

IIpudopsl M _000pyI0BAHME: PE3VMHOBBIN IIHYpP, MOJCTAaBKa JACPEBAHHAS, JIMHEHKA JEpEeBIHHAS,
Habop rpy3oB 6x100 r, MmepHas IeHTa, HUTKH, KHOTIKH KaHLEJISAPCKHE.

Yacts 1. PacTskenne. (4,5 6aj1a)

1.1.ITloxBechTe pe3MHOBBIN MIHYp HA OOKOBOM TOpPII€ MOACTABKH C TOMOIIBIO KHOIIKH F
(puc.1l). 3MeppTe 3aBUCHUMOCTH JJIMHBI IIHYpa L OT CHJIBI TSKECTH IOJBELICHHBIX
rpy30B. I3mepenus npoBeauTe B ABYX «HAIPABICHUSIX»:

IIPU Harpy3Ke — MOCJIe10BaTENIbHO YBEIUYMBAsl UNCIIO Tpy30B oT 0 10 6;1pu pasrpyske — L
[0CJIEIOBATENBHO YMEHbIIAS YUCIIO IPY30B OT 6 10 HYJISA

1.2. TTocTpoiiTe Ha OJHOM PHUCYHKE TpadUKH 3aBUCHUMOCTH OTHOCHTEIIBHOTO YJTMHCHUS
LIHYpa OT IPUJIOKEHHOU K HEMY CHUJIBI TSKECTU IPY30B IIPU HArpy3Ke U pasrpyske.

Puc. 1
Yacrs 2. PaBHoBecue. (7,5 6as1a)

Pacnonoxkure  JNHHEHKY  BO3Je
BEPTUKAIBHOW CTEHKHU TOJICTABKH, Kak
nokazaHo Ha puc. 2. K BepxHeil yactu
JIMHEWKU MPUKPEIUTE C IIOMOLIBI0 KHOIIOK
pe3uHOBBIA 1IHYp. BTOpoi KoHel mHypa
3aKpenuTe Ha IMOJCTaBKE TaKXke ¢
NOMOLIBIO KHOMOK. JlnuHa mHypa [/, B

HeZeOPMUPOBAHHOM COCTOSIHUM JIOJKHA

COCTaBJIATh NpUMepHO 8 cM. PaccrosiHue

OT HIDKHErO YyIopa 10 BEpXHEro Kpas

BEPTUKAIBHOW CTEHKHA TOJICTABKM PAaBHO

nuHe JvHeiku. [lpukpennTte kK BepxHeEH Puc. 2
JaCcTH JTUHEUKU HUTKY, K KOTOpOfI MOKHO ITOABCHINBATH I'PY3bI.

Buumanue! Bam Heobxooumo 6Oyoem usmepums Oauny winypa | npu pasiuunom uucne
NOOBEUUEHHBIX 2PY308.

Ipukpennas pe3unoswvili wiHyp, ciedume, 4mobsl 0be e2o yacmu umenu 0OUHAKOBYI0 ONUHY.
s naoesxcnocmu Kpennenus pe3uHKy HeCKOIbKO pa3 obepuume 8oKpye Kaxcoou kHonku. Humky
3assoicume nem.ell, npuKpenume ee K 8epxneli CmopoHe JuHeuKku KHONKoU, 3amem nepebpocome ee
uepes 6epXHUll Kpatl TUHeUKU.

Bce  usmepenus npogeoume  npedenvHO  AKKYPAMHO:  USMEHSS — HUCIO  2PY308,
npudepoicusatime JUHEUKY PYKOU, 3amem MeOJleHHO ee OnycKatme uiu npunooOHuUMatime nokKa oHa
He npudem 8 COCMOSHUE PABHOBeCUs, CMapanmecs He O0ONYCKAMb pPACKAYUBAHUS 2py308. Bbi
Modceme Cle2Ka nepeosu2amsv HUNCHULL Kpatl TUHelKU 800Jb CMeHKU Ol mo2o, 4modvl Haumu
bonee ycmouuusoe nonodceHue.
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TeopeaneCKoe OIIHCAaHHUC

2.1. Tlokaxute, 4YTO YCIOBHEM pPABHOBECUS] JIMHEUKH TMpHU
OIMHMCAHHOM CIIOCO0€ KPETIICHUSI UMEET BH/T

F()=mg ™. )

rae [ - pvHa mHypa, F (l ) - CWJIa yIPYrOCTH LIHYpPa IIPU €r0 AJINHE
[, a - QvHAa TMHENKH, mg - CWUJIA TSHDKECTHU IOJBEUIEHHBIX IPY30B.

2.2. Ucnonb3ys nmaHHbIE, MOJYYEHHBIE B MEPBOM YaCTH, MOCTPONTE
Ha OJHOM rpa(bI/IKe 3aBUCUMOCTHU CHJIbI YHOPYIOCTH OT JJIMHBI
PE3MHOBOr0 IIHYypa MNpH Harpy3ke u pasrpyske. Ilpum 3tom He
3a0yabTe, YTO Ha4YaJbHAas JJMHA HIHYpa B JTOH YacTH Yy BAac
apyrasa! Ha stom xe Omanke mnoctpoiTe rTpaduku QyHKIIHI

! y
f (Z ) = mg— Ui LIECTU BO3MOXKHBIX 3HAYEHUU MACC IPY30B.
a

2.3. C moMoIIbIO MTOCTPOCHHBIX TpapUKOB HAWIUTE 3HAUCHHS AJIMHBI IHYpa /, COOTBETCTBYIOIINE
MIOJIOKEHHUSIM PaBHOBECHsI TMPU PA3IMUHBIX Maccax IMOABELICHHBIX I'PY30B U B JBYX Cly4asX, Ipu
Harpyske M mnpu pasrpyske. I[loctpoiiTe Ha onHOM rpaduke 3aBUCUMOCTH [UIMHBI ILIHYpa B
MIOJIOKEHUH PAaBHOBECHUS OT CHUJIBI TSKECTH I'PY30B IPU Harpyske (1MociieI0BaTeIbHOM YBEIUYCHUN
YHUCIa TPY30B) U MPHU pasrpy3ke (Mocae0BaTeIbHOM YMEHBIIICHUH YHCTIa TPY30B).

JKCIepUMEHT

2.4, HpOBe,Z[I/ITe HU3MCPCHHUA 3aBUCHUMOCTHU MJIMHBI IIHYpa | B MOJ0XEHUHN paBHOBCCUSA OT CHJIbI
TSYKECTH TMOJBEIIEHHBIX Ipy30B. V3MepeHusi MpoBOAUTE B ABYX HAINpaBICHUSIX: IPU HArpys3ke U
IIpU pa3rpys3Ke.

2.5 Ha Tom ke nucte, Ha KOTOPOM MOCTPOEH I'pauK pacCUYMTAaHHOW BaMU B II. 2.3 3aBUCHMOCTH,
MOCTpOiTE rpadMKy MOITy4YEeHHBIX BAMHU SKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEH.

Yacrtp 3. BbucradbuabHocts. (3 6asia)

Ecin HWXHUH Kpall JTUHEMKHM CMECTUTh OT BEPTUKAJIBHOM CTEHKH (CM. puc. 3), TO IpH
HEKOTOPOH JJMHE PE3MHOBOTO JKI'yTa U U1 HEKOTOPBIX MAcC I'Py30B BO3MOXKHO CYIIECTBOBaHME
IBYX YCTOWYMBBIX IOJIO)KEHUH paBHOBecHs (OMCTaOMIBHOCTB): OHO TMPHU IOJIOKEHUH JIMHEHKH
OJIM3KOM K BEPTUKAJIBbHOMY, BTOPOE NPHU MOJOXKEHUU OJIM3KOM K TOpU3OHTaIbHOMY. B nmaHHOM
YaCcTH BaM HEOOXOAUMO ONPEAETUTh YCIOBHUS, IIPU KOTOPHIX BOSHUKAET OMCTaOMIIBHOCTb.

MoskHO TTOKa3aTh (BaM 3TOTO JeiaTh HE Hamo!), 4To mpHu
HEOOJIBIIIOM CMEUIEHHHM O HUXKHEro Kpas JIMHEHKH YCIIOBHE
paBHoBecust (1) mpUOTMIKEHHO 3aMEHSETCs CJIEIYIOILUM
yCIOBHEM

[-0

F(l):mg . 2

3.1. Cxemarudecku MOCTpoiTe Ha Tpaduke u3 m. 2.3 Takylo

] —
byHkuo f (l ) =mg , KOTOpasi OMHCHIBACT CYIICCTBOBAHUE

JIBYX YCTOWYMBBIX MOJIOKEHUI PaBHOBECHS, U YKAXKUTE TOUKAMU



VIl MexxgyHapoaHasa XayTbikoBckasg OnumMmnuaga/dkcnepuMmeHTanbHbIN TYp c 4/4

9TH TIOJIOXKEHUs Ha rpaduke. B dyaknum f (l ) Bbl MOXKETE BapbUPOBATh MapaMeTpel m U O MO

CBOEMY JKEJIaHUIO

3.2. JlamHy cBOOOAHOI 4YACTH PpPe3UWHKH OCTaBbTe TakKoW :Ke, kKak B Yacrtu 2.
DKCINEPUMEHTAIIBHO HCCIEAYHUTE HaJW4yue JBYX YCTOWYMBBIX MOJOKECHUH PABHOBECUS JIMHEUKH
npu OJHOM O TOM IKC KOJHMYCCTBC IMOJABCHICHHBIX TPY30B. YKa)KI/ITG, IIpru KaKOM YHCJIC
MTOABEUIEHHBIX T'PY30B CYLIECTBYIOT JIBa IOJOKEHHSI YCTOWYMBOIO PABHOBECHUS. Y KaXKUTE JJIMHBI
PE3UHOK B 3TUX MMOJIOKCHUAX PABHOBCCHA.

Jna noucka 08yX NONONCEHUL PABHOBECUS PACNONONCUME CHAYANA JUHEUKY Nnoymu
BEPMUKANILHO U, AKKYPAMHOe ee Npuoepicusas, oaime el 603MONCHOCHb MEeOIeHHO ONYCKAMbCAL.
3amem, pacmsacueas wHyp, npueeoume JIUHEUKY 6 NOUMU 2OPU3OHMANLHOE NOJIOJNCEHUE U,
AKKYPAMHO NPpUOEpHCU8asi pPyKou, oaime el 803MONCHOCMb MEONIeHHO NOOHUMAMbC. Omy
npoyeoypy nosmopume HecKoabko paz!

Ilpu noucke bucmabunbHOCmMu 6bl ModNCeme ClecKad UMEeHAMb OAUHY CB0O0OHOU uacmu
pesunku. Ecau 6b1 5my Onuny usmensanu, mo npuseoume ee H080e 3HA4UeHUs (6 CAHMUMEMPAX).





