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JIABOPATOPHAS PABOTA M-10
N3YYEHUE 3AKOHOB ITMHAMUWKHU
ABCOJIIOTHO TBEPAOI'O TEJIA
HA YCTAHOBKE «-MAAATHUK MAKCBEJIJTA»

1. Ilenv pabomor

Hemnbio paboTHI ABIAETCS M3yYCHNE 3aKOHOB AMHAMHKH aOCOIIOTHO TBEPIOTO
Tela U M3MEPCHUE TUHAMUYCCKUX XapPaKTEPHCTHK TEa, COBEPIIAOIICTO CIIOKHOE
JIBIKEHHE.

2. Iloozomoeka Kk pabome

M3yunte TeopeTHUECKHI MaTepral Mo JEeKIHsIM Win yaeOHuky [1, 2]: Momensb
a0COJIIOTHO TBEPIOE TENIO, YPaBHEHUS JHUHAMHKH U1 MOCTYIAaTEIBHOTO W Bpalla-
TEJIBHOTO JBIKCHUSI TBEPAOTO Teia, padoTa U SHEPrHs MpPU BPAIIATSIIbHOM JIBUXKE-
HUH, 3aKOHBI coxpaHeHns 1. O3HAKOMBTECh ¢ KOHCTPYKIHEH J1a00opaToOpHOTO CTEHAA U
MPUHIAIIOM HU3MEPEHHUN TI0 METOJHYCCKOMY OmucaHuio. OTBEThTE Ha BOIMPOCHI W3
pasnena 7 nanaoro onucanus. OdopMuTe MPOEKT 0TYETa MO Ja0OpaTOPHOU padoTe.

3. Kpamkasa meopus

Bropoii abcrpakiueif (mocine MoJenH «MaTepruaabHasi TOUKa»), C KOTOPOH MpH-
XOIHUTCS MIMETh JICTIO B MCXaHWKE, SIBISCTCS MOJCIb AOCOIIOMHO meepooe meio
(ATT) — Teno, nedopManusiMi KOTOPOTO B YCIOBHSX JAQHHOW 3a/1a4d MOYKHO IIpe-
HeOpeus. Besikoe nmxenne ATT MOXHO pa3ioXuTh Ha Ba OCHOBHBIX BHA JBIKE-
HUS — TOCTYTaTeNbHOE W BpaIlaTesibHOe. B 9acTHOCTH, MOKHO CIIO)KHOE JBHKCHHE
ATT paccmarpuBaTh Kak NocTynareiabHoe JIBxkeHue HeHtpa macc ATT u Bpamia-
tenpHOe nBwkeHHe ATT Bokpyr ocu, mpoxojsiie depe3 ero meHtp macc. Cam
neHTp mMacc ATT nBmxkeTcs Tak, Kak JABHrangach Obl MaTepualibHas TOYKa ¢ MacCoOH,
paBHOIT Macce Tena, MoJ| ISHCTBUEM CYMMBI BCEX MPHUIIOKCHHBIX K TEIy CHII (Ha OC-
HOBaHUH émopozo 3axkona Hviomona). Jlnnamuka BpamarensHoro npmwxenus ATT
OTIACHIBACTCS aHAIIOTHYHBIM ypaBHEHUEM, KOTOPOE HA3HIBACTCS YPAGHEeHUeM OUHA-
Muku epawjamenvnozo osudxcenuss ATT. B yacTHOM cilydae, UMEIOIIEM MECTO B
JTAHHO TabopaTopHOU padoTe, IMPHU MPSAMOIMHCIHHOM JBWKCHUH IICHTPA Macc BIIOJb
ocu Oy ¢ Bpamenuem ATT Bokpyr ocu 0z, mpoxojsiiel yepes3 ero meHTp mMacc, 3T
YpaBHCHHUS IUHAMHUKA UMCIOT BHI:

Oy: maHM:ZFiy,
i
) M
0z: Ie =Y M,,
i

rze m — macca Tejna (WIM Mepa MHEpPIUH B TOCTYNATeIFHOM JIBIKEHUH), [, — MOMEHT
nHepiuu ATT otHocuTensHO ocu BpammeHus 0z (mmu mepa unepiuu ATT Bo Bpaa-
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TEJILHOM JIBH)KEHHH BOKpYT ocH 0z), a,, — YCKOpPEHHE IEHTpa Macc Telna, €, — YIJIo-
Boe yckopenue BpamarensHoro auwxenus ATT Bokpyr ocu 0z, Fj, — nelicTByromue
Ha TeNo CWibl, M;, — MOMEHTHI AEHCTBYIOIINX
z CHJI OTHOCHUTENIFHO ocH BpameHus. Kak cremyer
n3 (1) B pesynbraTe feHCTBUS MOMEHTA CHIIBI Y
Tela MOosABIIETCS YrioBoe yckopeHue. [Ipu stom
yIJIOBasi CKOPOCTh Tejia JIMOO yBEINYMBAaeTCs,
a0 ymeHblIaercs. B obmeM ciydae MOMEHT
cuabl M OTHOCHTENBHO HEKOTOPOH TOuKH A
OIIpEe/IeNsAeTCS] BEKTOPHBIM INIPOM3BEICHUEM pa-
JIMyC-BeKTOpa F, IPOBEICHHBIM M3 TOYKH A B
TOYKYy NPWIOKEHHS CHIBI, Ha cuiy F:
M =7 xF. B 4acTHOM cilyyae, H300paKeHHOM HA PHC. |, MOMEHT CHIIBI OTHOCH-
TEJILHO ocH BpameHust 0Z MOXKHO ONpeAeNuTh 1o Gopmyie:

M_=I-F, )
rae F| — Momydb COCTaBIAIOMIEH BEKTOpa CHIbI, HMepHeHIUKyisipHoi ocu 0z, [ —

IUIEYO CHJIBI OTHOCHTENBHO ocHu 0z, (KpaTuaiiliee pacCTOSHHE OT OCH BPAIIEHHS [0
JuHuu JieiictBus cuibl). Benu Bexrop F| obpasyer ¢ manpasienuem ocu 07 mpaso-
BUHTOBYIO CUCTEMY, TO M, UMEET MOJIOKUTENIbHBII 3HAK.

BennunHa MOMEHTa MHEPUUM TBEPJOTO Tena [, 3aBHCHUT OT MAcChl Tela MU €€
pacrpefesieHdss OTHOCUTEIbHO OCH BpalleHus. 3ajada pacueTa MOMEHTa MHEPLUH
CBOJIUTCSA K CYMMHPOBAHHUIO (B CiIydae JUCKPETHOTO PAaCIpeesICHHsI MAaCcChl) WIIH K
MHTETPUPOBAHMIO (TIPH HENPEPBIBHOM pacIpee]IeHuH Macchl B oobeme V) mmo dop-
MyJIaMm:

I, =Z:miri2 I I, :J‘pr2 dv, 3)
i 14

IJie 7; — painyc BpalleHusl Macchl m; BOKpyr ocu 0z, o — MIOTHOCTh Marepuana, r—
paanyc BpameHus sneMerTa oobema dV, umeromero maccy pdV. U3 dopmyn (3)
clenyeT, 9TO MOMEHT HHEpIH 00JalaeT CBOHCTBOM @0OUMUGHOCHU — MOMEHT
WHEPIMH TeJa, COCTOSIIET0 M3 HECKOJIBKUX YacTeH, paBeH CyMME MOMEHTOB HHEP-
MU ATHX YacTed. B OONBIIMHCTBE CiydaeB MOCIe CyMMHPOBAHHS WU UHTETPUPO-
BaHUs (popMyra Ui pacueTa MOMEHTA HHEPIUH TeJla OTHOCHTEIBHO OCH, IMTPOXOJIs-
el yepe3 LeHTp Macc, MPHOOpeTaeT BU/I:

1, =kmR*, 4)
rae k <1 — xoadunuent, 3aBucanuii or GopMbI Tela, /m — Macca Tena, R — pajuyc
BpaIeHNs] TOYKH Tella, MaKCHMAIbHO yHaJlleHHOH oT ocu. Hampmmep, mis oOpyda
WJIN TOHKOCTEHHOTO LMJIMHApa paguyca R koddduuuent k = 1, 1 0ZHOPOJHOTO
mucka k = 1/2, st mapa k = 2/5.

OueBunno, uro Bpamiatomeecss ATT oOmamaer kuHeTHUYeCKOW 3Heprueil. B
JlaHHOW mabopaTopHoii paboTe KuHeTHYecKyto sHepruto ATT yno0HO mpencTaBuTh B
BHJIC CYMMbI KHHETHYCCKOW SHEPIUH, CBSI3aHHOW C IOCTYIATCIHHBIM JBIDKCHHEM
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LEHTpa MacC, U KMHETHYECKON JHEPIuu, CBSI3aHHOH C BpallaTelbHBIM JBHKEHUEM
BOKpYT ocH 0z, MpoxoAsdIIel yepe3 HEHTP Macc:
2 2
mo JO)
T=—2y 0 3)
2 2
rJie ® — YIIoBasi CKOPOCTh BPALIECHHUS, L, — CKOPOCTh IIEHTPA MAacC.

4. Onucanue YCmaHo6Ku u Memoouxa nposedenu;l IKCnepumenma

Cxema nmabopaTopHOTO CTeHa M300paxkeHa Ha puc. 2. OCHOBHBIM 3JIEMEHTOM
CTeHJa ABISIETCSA AUCK 1, uepe3 IEeHTP KOTOPOro MPOXOAUT IMIUHApUYECKas OCh 2.
Ha 3Ty och HamaThIBaroTCs JBE CHMMETPUYHO pacrosiokeHHbIe HUTH 3. Ha mucke
3aKpeIUISeTC CMEHHOE KOJbLO 4. B MCXOQHOM moNIoKeHHH (II0Ka3aHO IMyHKTUPOM
Ha TpaBoif yacTu puc. 2), IUCK YAEpKUBaeTcs 3IeKTpoMarHuToMm 5. [Ipu oTkimoue-
HUH DJICKTPOMAarHuTa IUCK HAYWHAET BUTATHCS BHHU3 C OJHOBPEMEHHBIM PaCKpydH-
BaHUEM HUTEM.

Puc 2. Cxema mabopatopHoro crenmga: 1 — AucK; 2 — OCh AWCKA; 3 — HUTH; 4 —
CMEHHOE KOITBIIO; 5 — 3JIEKTPOMAarHuT; 6 — CTOWKa YCTaHOBKH;, 7 — (pOTOATINK;
8 — kopmyc GoTonaTynka; 9 — BUHT KpemyieHns Kopiyca ¢porogarunka; 10 — netss
13 HUTH; 11 — BUHT KperuieHust HUTH; 12 — CTONOPHBINA BUHT.

CrnoxHO€ IBMKEHUE JUCKA MOYKHO MPEJICTABUTh KaK HAJTOKEHHUE JIBYX HE3aBH-
CHUMBIX JBIDKCHHH — MOCTYHMATEIHHOTO W BPAIIATEIEHOTO BOKPYT OCH, MPOXOISIISi
yepe3 ero IeHTp Macc. PaccrosHue, MpoxXoaIuMoe IIEHTPOM Macce AWCKa 3a CYET Mo-
CTYNaTeIbHOTO IBIKCHHS, OTCUATHIBACTCS MO BEPTUKAIBHOU IIKaje Ha CTOHKE yc-
TaHOBKU 6. OTCUET BpeMEHH MOCTYNATEIbHOTO JBUKEHUS POU3BOIUTCS IO MUJLITH-
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CEKYHJIOMEpY, Ha KOTOPbI MoAaéTcsi curHai ot GportopaTyrka 7 (010K MUTAHUS C Ce-
KyHJIOMEPOM Ha PUCYHKE He MOKa3aH). B TOT MOMEHT, KOT/1a Kpail CMEHHOTO KOJIbIIa
4, 3aKpEIICHHOTO Ha OMYCKAIIIEMCs IUCKE, IEPECeKaeT CBETOBOI yd (hoTomaTunKa
7 (myHKTHpHASI IpsIMast TUHKSI Ha JIEBOM PHC. 2), OTCUET BpEMEHH MTPEKPAIacTCs.

B ucnonb3yeMoil 9KCIEpUMEHTAIBHON YCTaHOBKE KHHEMATHYECKHE XapakTe-
PUCTUKHU MOCTYNATCIIBHOTO U BpalaTCIbHOI'O }IBI/DKeHl/H\/'I JAUCKa ABJIIIOTCA B3aUMO3a-
BHUCHMBIMH. PacCMOTPUM TOYKY KacaHUs MOBEPXHOCTH IMIMHIPUYECKON OCH JHCKA
K IIPSIMOMY yYacTKy HUTH (Touka A Ha puc. 3). Tak kak HUTh B 3TOM MeCTE€ HEIOJI-
BM)KHA, TO CKOPOCTh TOUKH A, MpuHajiekaiieidl 00pasyromieil OCH JAUCKa, TOXKE PaB-
Ha HYJIIO, T.€. Vs = 0. CKOpOCTh 3TOM e TOUYKH MOXKHO MPEICTABUTH KAK CYMMY CKO-
POCTH TOCTYNATENbHOTO JABUKEHHUS LIEHTPA MAcc JAUCKa U, U CKOPOCTH BpallaTellb-

HOTO JIBHKEHHS TOUKH A GB B CHCTEME OTCueTa, CBA3aHHOU ¢ 1eHTpoM Mmacc. T.e.

p
Uy =V + Uy, =0. Orcrona crientyer, uto mo Bemmdmne

9TH CKOPOCTH PaBHBI, HO IPOTHUBOMOI0KHO HANPABJIEHBI,
T.€. Uyy= Vg, TOrma yriosas CKOPOCTb BPAlIECHHs JAMCKA
CBSI3aHA CO CKOPOCTBIO MOCTYNATEIbHOTO JBHUKEHUS
LIEHTPa Macc COOTHOLIEHUEM
o= Ju (6)
r
AHaIOrM4HOE COOTHOLICHHE MOXHO HOIYyYUTh U
JUIsl yCKOPEHUI

a
M
g=—r, (7)
Puc. 3. r
IJie dy, — YCKOpEHHE IEHTpa Macc JHCKa, € — YIIO0BOE
YCKOPEHHUE JMCKA, I' — PAANYC OCH JUCKA, Ha KOTOPYIO HAMATHIBAIOTCS HUTH.
Ha auck co CMEHHBIM KOJIBIIOM B MPOLIECCE JBHXKEHHS JICHCTBYIOT JIBE BHEIII-

HUe cuiibl (puc. 3): cuja TSHKeCTH mg W cujla HaTshkeHus HuTed F . Ecnu mpene6-
pedb M3MEHEHHEM MAacChl 3a CYEeT PAaCKPyYMBAHHS HUTEH M CHIIOW COTPOTHBIICHHS
[pU JBU)KEHUU JIMCKA B BO31yXe, ypaBHeHus (1) g Hallero ciydasi IpUHUMAIOT
BH/I;

Oy: ma, =mg-F,

O0z: Ig =rF,

rne 0z — ock KOOPIMHAT, HAIPaBIICHHAS Yepe3 LEHTP Macc BJIOJb OCH TWCKa, M —
cymMMapHasi Macca JIMCKa, OCH JIUCKAa U CMEHHOro KOJblia, [, — MOMEHT UHEpIUH
JIMCKa C OCBIO U CMEHHBIM KOJIBIIOM, 7 — TIJIEYO CHJIbl HATSDKEHUSI HUTH OTHOCHTEIHLHO
ocu 0z. YckopeHHe TIeHTpa Macc JUCKa B JTaHHOW paboTe MOKHO M3MEPHTH JKCIIe-
puMeHTtanbHO. [loaTomMy Jjuts pemennst cucrembl (8) ynoOHO, BOCIOJIB30BABIIUCH
¢dopmymnoit (7), BEIpa3UTh YIIOBOE YCKOPEHHE dYepe3 yCKOPEHHE MOCTYHaTeIbHOTO
JIBIDKEHHSI [IEHTpa Macc aucka. Torna cuctema ypaBHeHUH (8) mpuMeT BUI:

®)
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Oy: may,, =mg—F,

a
0z: 1. =rF.
tor
Permras ee, MO’KHO TIOTYYUTH PACUSTHYIO POPMYITY IUIT MOMEHTA HHEPIIUU CHC-
TEMBbI:
8 _aLlM 2
7, =| 8% |2 9)
(luM
Kpome Toro, MOXKHO MOSYyYUTh 3aBUCUMOCTh YCKOPEHHS OT TTapaMeTPOB CHC-
TEMBbI:

2
mgr

el (10
(mr+1.)

W3 Hee creyeT, 4TO MPU HEU3MEHHOH Macce ¥ MOMEHTE MHEPLUH JABHKECHHE
LIEHTPa Mace SIBJISIETCSI PABHOYCKOPEHHBIM T10 3aKOHY:
agt
- (I
2
Torna, n3mepsist BpeMs OIyCKaHHs MICKa HA N3BECTHOE PACCTOSHHE Y, MOXKHO
paccumTaTh YCKOPEHHE IIEHTPa MacC CHCTEMBL. 3aTeM ¢ MoMoIkio (hopmymst (9) mo-
JIyYUTh 3HAYCHHE MOMEHTA HHEPLHH ..
CBoIiCTBO AAAUTUBHOCTU TMO3BOJISCT 3alicaTb MOMEHT MHEPIUU CUCTEMBI B
BUJIE CYMMBI:

y:

I.=1 +1I,
rne I, — MOMEHT HHEPLIUH CMEHHOTO KOJIbLa, /, — MOMEHT MHEPIIMH JJUCKA C OChI0 Oe3
kounbia. Miconesyst popmyy (4), 3Ty CyMMy MOXHO NPEICTaBUTH B BUJIE!

I, =1, +kmR* nm I, =kR’my +1,, (12)
TJIe My — Macca CMEHHOTI'O KOJIblia, R — BHEIIHUI pagnyc CMEHHOTO Koubla (UL Bcex
KOJICI] OHM OJMHAKOBBIE). DTO ypaBHEHHE aHa- A
JIOTUYHO MAaTeMaTHYEeCKON 3aluCH ypaBHCHUS I

OpsAMON JMHMU y=ax+b, rne y=1_, x = my,
a = kR* — yrinoBoit kodbduuueHT npsaMoii, b =
I, —nepecedyeHue npsAMoil ¢ ocbro y. Ero MoxHO
WCTIONB30BaTh U ONpEAeTICHUS MOMEHT HHEp-
LUK TUCKAa C OChio 0e3 Koubla I, u ko3 duim-
eHTa k B popmyite 4. JIs 3TOTO 10 pe3ysibTaTamMm
SKCIIEPUMEHTa ¢ TOMOIIbI0 Gopmyisl (9) pac-
CUHUTBHIBAIOTCSI MOMCHTBI HMHEPIUN CHUCTEMBI C g
Pa3IMYHBIMA CMCHHBIMH KOJIbIIaMH Iz . 3arem m]:

CTpoHTCS rpapuk 3aBucuMocTH [, ot my . Ilpn- Puc. 4

Mep Takoro rpaduka npuseaeH Ha puc. 4. Onpezesnus 1o MoJy4eHHOMY rpaduky Be-
muauHy b (y — mepecedeHne) U yriioBod Kod(h(GUIMEHT a (KaKk OTHOIICHHE KaTeTOB
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BCIIOMOTaTEIBHOrO IPSIMOYTOJIBHOTO TPEYTOJBHHUKA ¢ Y4eTOM Macuitaba u pa3Mep-
HOCTEH) MOYKHO TOJYYHTh 3HAUEHHUS Kod(pummeHT k B dopmyne (4) M MOMEHTa
MHEPLHUH ANCKA C OCBbI0 0€3 CMEHHOTO KOJIbIIa /.

5. lopaook evinonnenun padomot

5.1. IomyunTe y mabopaHTa CMEHHbBIE KOJbIA M 3aKPEIUTE KOJBIO C MAKCH-
MaJbHON Maccoil Ha aucke 1 (puc. 2). 3amummTe Maccy KOJbIa ny; U CyMMapHYIO
Maccy KOJIblla M JIMCKa C OChbIO /M = my + nip B Tabin. 1. BenmuumHa macchl Iucka C
OCBIO NIPHUBE/ICHA B BEPXHEH YaCTH TAaOJIHIIbI, 3HAUCHNE MACChl KOJIbIIAa BRITPAaBUPOBA-
HO Ha €T0 IMIOBEPXHOCTH.

5.2. OcnabpTe BUHT KperuieHust 9 (puc.2) u nepeaBHHbTE KOpITyc (OTOAATIHKA
8 B HIDKHEE IOJIOKEHUE, TACe BHOBBH 3aUKCHpYyHTEe ero BHHTOM 9. Ompenenure 1Mo
HIKaJle Ha cToilke 6 ypoBeHb Jiyda (orojaTymka yg (Touka B Ha puc. 2). 3anummure
€ro 3HaueHue B Tao0i. 1.

5.3. Otperynupyiite JUIMHY HUTeH 3 C MOMOMIBbIO PETYIUPOBOYHOrO BUHTA 11
(puc. 2) Tak, 9TOOBI TP OMYCKAHUH Kpail KOJIbIa TIepeceka CBETOBOM JTyd B KOHIIE
IyTH, HO HE KacaJcs IpU 3TOM Kopiryca doTonaTynka. Ock 2 IpH 3TOM JI0JKHA OC-
TaBaThCS TOPU3OHTAIBHON. 3a MOMOJHHUTENEHBIMU TOSICHEHHSIMHU TI0 PETYJIHPOBKE
JUTMHBI HUTEH MO>KHO 0OPAaTHTHCSI K IPETIOIaBATEIO.

5.4. BxitounTe OJIOK MTUTaHUS YCTAHOBKH B CETh (TyMOJIEp BKIIOUCHHUS PACIIO-
JIOKeH Ha ero 3anHeil nanenn). Haxmure kHonky «CoOpoc» (mmm «Cromy, ecnu Ha
HCTIONIb3yeMOor Mojienn KHomka «COpoc» OTCYTCTBYET) Ha TepeaHel TaHe I 0Jioka
MTUTAHKS, KOTOpast BKIIOYUT HICKTPOMArHUT.

5.5. AKKypaTHO HaKpyTUTe HUTHU 3 Ha OCh 2 Jucka (u3beras mepexkoca u upes-
MEpHOTO HATSHKEHMSI HUTEH) 10 NPUKOCHOBEHHS CMEHHOTO KOJbIla CHAYaja K CTO-
NMopHOMY BMHTY 12, a 3aTeM M K 3JEKTPOMAarHUTy 5, Kak ITOKa3aHO MyHKTHPOM Ha
[paBoii 4acTH puc. 2.

5.6. IIpuciaoHUTe ONMH KaTeT MPSIMOYTOJILHOTO TPEYrojbHHUKA K CTOIke 6 H,
nepeMelnast TpeyroJIbHUK BAOJIb CTOWKH, KOCHUTECHh BTOPBIM KaT€TOM HIDKHEH KpOM-
KM CMEHHOT0 Kojblia. Onpeaenure No mkajae Ha CToike 6 ypoBeHb HIKHEH KPOMKH
CMEHHOTO KOJBIIA yo. DTO 3HAYEHHE NMPHMHUTE 32 HAYAJIO OTCUETA PACCTOSHHUSA, POMA-
JICHHOT'O LIEHTPOM Macc KOJIbIIa, M 3aITHIINTE ero B Tad. 1.

5.7. Haxxmute kHomky «Ilyck» (mmm «CrapT») Ha maHeTH CeKyHIoMepa, Oc-
BOOOXK/ast JIMCK C KOJIBIIOM OT JIWCTBHUS 3jeKkTpoMarHura. Ilociie Toro kak amck
OITyCTHTCSI IO HMKHETO IOJI0KEHUSI M HAYHET TOJHUMAThCSI, OCTAHOBUTE €TO Bpallie-
HHE PYyKOH. 3aIMimTe MoKa3aHue MIIIMCEKYHIOMepa f; B COOTBETCTBYIOLIYIO siYEH-
Ky Tabmn. 1. Haxmure xHONKY «COpoc» (nmmn «Ctom») Ha mepeaHel maHenw Onoka
MTUTaHNs, KOTOpasi BHOBb BKITIOUHT 3JIEKTPOMArHHT.

5.8. IIpoBeauTe emie ABa U3MEPEHUS BPEMEHH OITyCKaHUSI AUCKA C OTHM CMEH-
HBIM KOJIBLIOM (T10 ILI. 5.5 1 5.7). 3anummTe HOBBIC OKAa3aHUS MUILUTHCEKYHIOMEpa
t, U t; B Tabi. 1. HampaBieHue HaKpy4YrMBaHUsI HUTEH BO BCEX CIy4asX JIOJKHO OBITh
OJIMHAKOBBIM.
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3amMevaHue: B ciydae OOJNBIIOTO PACXOXKICHHS MTOKAa3aHUI MIJLTHCEKYHIOMEpa
B KakoW-IM0OO TpoliKe M3MEpEeHHi TPOJeiIaiiTe KOHTPOJIbHOE H3MEPEHHE BPEMEHH
OITyCKaHMSI JTUCKA C KOJIBIIOM.

5.9. TloBTopute cepunm maMepenuii (m.m. 5.1, 5.5, 5.7, 5.8) ¢ ocrampbHBIMU
CMCHHBIMU KOJIbIIAaMU W 0€3 KOJbla. 3alHIIUTe COOTBETCTBYIOIINE PE3YJbTAaThl B
Tabn. 1. (IIpu mpoBeneHNN ombiTa 6€3 CMEHHOTO KOJIbIIA MPHUACPKUBANTE B BEPXHEM
MOJIOKEHUU JIUCK PYKOW U OTIYCTHTE €ro OJHOBPEMEHHO C HA)KaTHEM KHOIKH
«ITyck» numu «Ctapty).

6. Oopadomxa pe3y1bmamos usmepeHuil U ogopmienue omuéma

6.1. [lo nanHbIM Tabd. 1 I KaXK10W TPOWKM M3MEPEHHBIX 3HAYEHUH BPEMEHU
OITyCKaHMsI AMCKA PACCUMTANTE CPEAHIOI0 BEINUNHY fcp. Pe3ynmbTaThl 3amummre B co-
OTBETCTBYIOIME sTUeHKH Ta0mI. 1.

6.2. PaccuuTaiiTe paccTosiHue, IPOXOJUMOE LIEHTPOM MAacc JUCKA 1 = Yy - Y.
YuTHTe, YTO NPH JBHKEHUH JMcKka 0€3 CMEHHOTO KOJIbIa IepeMEIIeHHe ero eHTpa
Macc J1o cpabaTeIBaHUSA (POTORIEMEHTA yBEIHMUNBAeTCs Ha 1,6 cM. 3amummTe pesyib-
TaThl B Ta0M. 1.

6.3. C momomwio hopmyael (11) paccunTaiitTe yCKOpeHHsI IIEHTPa Macc TUCKa
(yy TIPH €T0 JIBIKEHWU CO CMEHHBIMHU KOJIbIIAMH M 0€3 CMEHHOTO KoJiblia. Pe3ynbra-
THI 3aITUIIUTE B TaOI. 1.

6.4. C momompio Gopmyisl (9) paccuntaiite MOMEHTBI HHEPIMH [, JUIsl KayKI0U
cepuu SKcrepuMeHToB. HeoOxommmoe st pacueTra 3HA4YEHHE pajgnyca OCH JIUCKa
NIPUBEJCHO B BEpXHEH dacTh Tabmmipl | (MTOTPEmIHOCTRIO B €0 3HAYEHHH MOYKHO
npeHedpeysb, T.K. H3MEPEHNE POU3BOANIOCH MUKPOMETPOM). Pe3ynbTaThl 3anuimre
B Tabm. 1.

6.5. Ilo manubIM Tabn. 1 mocTpoiiTe rpaduK 3aBUCHMOCTH MOMEHTa WHEPINH
CHCTEMBI OT MacChl CMEHHOTo Kombla [ (m,). IlpaBuina mocrpoeHust 1 opopMIIeHUS
rpadMKOB MPHUBEICHBI HA CTCHJC B Jlabopatopuu. [1o pasmepy rpaduk momkeH 3a-
HUMATh TIOJIHYIO CTPaHHILy YICHUYIECKOH TeTpamu (AS).

6.6. Omnpenenure rpadudeckn yrioBoil KodQOHUIMEHT dy, MOCTPOEHHON Mps-
MO# (cM. pHuc. 4 M yKa3aHHUS Ha CTEHJE B JTaOOPAaTOPHH) W C €r0 MOMOIIBI0 PAacCUH-
TaiiTe koapdunueHt k B popmyne (12). Heodbxomaumoe uist pacyera 3HAYCHHE BHEIII-
HETo pajinyca CMEHHOTO KOJIbIa MPUBECHO B Ta0. 1.

6.7. CornacyiiTe TOJIydeHHbIE DPE3yJbTaThl C IPENOJaBaTesieM U IOJIyYuTe
paspeleHne Ha UX KOMIIBIOTEPHYI0 00pabOTKy METOIOM HaMMEHBIINX KBaIpaToOB,
ucnonb3ys nporpammy Microsoft Excel. Otkpoiite manky «O0paboTka pe3yabTaToB
JIP», pacnionoskeHHyI0 Ha paboueM cTojie KOMIbIoTepa, U 3amycTute (aiin «Pacuer
y = ax+b MHK xls». 3aTemM pyKOBOICTBYHTECh IPUBEACHHBIMHE B (paiijic MOsICHCHHSI-
Mu, BBeld OOoO3HaueHus y, =1, u X, =m, . 3aOUIIMTE Pe3ylIbTaThl PacyeToB B

L
Tabn. | B crangapTHO# opme a + Aa, IPUHAB B Ka4eCTBE MOTPEITHOCTH OMpeaese-
HUA K03 GUIMEeHTa HAKIIOHA @ CTaHAAPTHYIO OIPEIIHOCTh (T.€. Aa = G, ).
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3ameuaHue: TIOCJEIHEE O3HA4YaeT, YTO Mbl IPHHUMAEM BEIMYHMHY IOBEpH-
TEJIHOHM BeposITHOCTH (HajexHocTH m3Mepenns) P = 0,68 (68%), a xoaddurment
CrelofieHTa tp,.; ~ 1,0.

6.8. 3amummute B TaON. 1 paccunTaHHOE KOMIBIOTEPOM 3HAYCHHE MOMEHTa
WHEPIMA JUCKA ¢ OCBIO [; = Al;, KOTOPOE COOTBETCTBYET KOOPIUHATE b TOYKHU Iepe-
ceueHus rpaduka 1 ocH y (C y4eToM JIONYIICHHS 1 3aMedaHus K 11. 6.7).

6.9. Ucnonp3ys momyderHoe B 1. 6.7 3HaueHHE K03 (UIMEeHTa HAKIOHA Tpa-
¢uka I(m,), paccaurtaiite kodppuuert k B popmyne (12) u MOTpemrHOCTh €ro OIl-
penenennus. [TorpemHOCTHIO BETMYHHEBL R MOKHO TpeHebpeun.' 3amumure pesyibTa-
THI pacueTa B CTaHJapTHOU Qopme:

k£ Ak ok= .. %,
rJie Ok - OTHOCUTEIbHAS TIOTPEIIHOCTb.

6.10. y1st 0JTHOTO M3 HKCIIEPUMEHTOB CO CMEHHBIM KOJIBIIOM PacCYUTANTe 3Ha-
YEHHsI CKOPOCTH IIEHTPA Macc Ly, U YIIIOBOM CKOPOCTH ® CHCTEMbI B KOHIIE CITyCKa.
Pesynprarer 3amumure B a0 2. (CTyAeHTH OTHOW OpUraabl NeNaroT PacyeTsl Mt
Pa3HBIX CMEHHBIX KOJIEIL.)

6.11. PaccuuTaiiTe OTHOIIEHNE KMHETHMYECKOW IHEPTHUU BPAIIATEIHHOTO JBH-
JKEHUSI BOKPYT IIEHTpa Macc K CyMMapHOW KMHETHYECKOH SHEPrHH MOCTYNATEIbHOTO
1 BpAIATEILHOTO JIBH)KEHHUSI B KOHIIE criycKa. Pe3ynprar 3anuinure B Tadi. 2.

6.12. Tlo mMOTy4eHHBIM SKCIEPHUMEHTAIBHBIM Pe3yIbTaTaM 3allUIIATe B OTYET
BBIBOJIBI, B KOTOPBIX YKaXXHUTE YTO M3YJaloCh B JaHHOH JabopaTopHOii pabore, rpa-
¢ukn KakuxX (YHKOUHA OBUTH MOCTPOEHBI, KaKWEe BEIMUYHMHBI OINPEICISIINCh, KaKue
9KCIIEPUMEHTANIbHBIE PE3yJIbTaThl MOJIYyUeHbI B CTaHAapTHOM (opme.

' Y3 dpopmyas (12) crenyer, 9To f = %. Ecnu npeHeOpeys MorpeHoCThiO0 BETUUUHEL R, TO
R

HOTPENIHOCTE Ak U OTHOCHTEINIBHYIO IIOTPEIIHOCTE Ok OIpeeeHus K03 dHUIIeHTa kK MOXHO pac-
CUHTATH 110 GOPMYIaM Ak = Aig u 8k = 8a- [longpoOHEIC CBEICHHS U3 TEOPUH OIIHOOK IIPHBE-
R

JICHBbI Ha CTeH/Ie B T1aboparopuu uin B [3].
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Tab6mmma 1
Yo M, mo= 0,122 kr r=0,004 M,
Yo=... M R=0,053m
my, m, tla t29 t3s tCP» Ay Iza
KT KT C ¢ c c m/c? KM
a = M
k=..... , 0k =
I, = KI'M
Tabmmma 2
m, Iza ) SIS , TBp) Tnocn TBp
KI KM m/c ¢’ Jx Jx

T, +T,

nocT
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7. Bonpocel 0na nod2omoseku Kk 00nycky K 1adoopamopHoil pabome

7.1. TlosicauTe MOJIeNb «abCOJIFOTHO TBEPIOE TEIIOY.

7.2. losacHute B3auMoCBs3b ckopoctu 1eHTpa macc ATT u yrnoBoit ckopo-
CTH €ro BpAIICHUS OTHOCHTENBHO OCH, MPOXOJMICH 4yepe3 IIEeHTp Macc,
IUTS MasiTHUKA MakcBera.

7.3. 3anumnTe 3aKOH JUHAMUKH BpamiareiabHoro ABrkeHus mist ATT ¢ He-
MTOJIBMDKHOW OCBIO BPAIIICHHUSL.

7.4. KakoB (pu3ndecknii CMbICT MOMEHTA HHEPIIUH Tena?

7.5. 3anmmmmTe GOPMYITBI [T pacdeTa MOMEHTOB MHEPIIUH TeJ TIPH JTUCKPET-
HOM U HENPEPHIBHOM paclpeieICHUA MaCChI.

7.6. Iouemy B popmyie (4) Beerna koadduiuent k <1?

7.7. KaxoB npenrmonaraemslii BU rpaguka 3aBUICHIMOCTH MOMEHTA MHEPIUU
CHUCTEMBI OT MacChl CMEHHOTO Kobla I (1m,)?

7.8. Kakoif cMbIcT IMeeT nepecedeHue rpaduka I (m,) ¢ ocbio opauHaT?

7.9. Kakoil 3aKoH onpezesnsieT ABUKEHUE LIEHTPAa MAacC CHUCTEMBI 10J AeHCT-
BHEM BHEITHUX CHJI?

7.10. Hammmmmre Qopmyny ams pacdera kuHetmdeckor sHepruu ATT, Bpa-
LIAIOIIET0Cs BOKPYT HEMOIBUKHON OCH.

7.11. TosicHUTE TTOHATUS MOMEHTa CHJIBI 1 MOMEHTA UMITYJIbCA OTHOCHTEIFHO
HEKOTOPOW OCH B POCTPAHCTBE.

7.12. 3anumunTe 3aKOH COXPAaHCHHS MEXaHHYECKOW SHEPTHH IS OITyCKAaroIle-
rocsi MasiTHHKa MakcBeria.
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