YcioBue

3akpy4duBaHUe: MOCTPOEHNE MOTEHIINAJIBHON KPUBOA

[loBejienne MeXaHUYECKUX CUCTEM C OJIHON CTEIEeHBIO CBOOOJIBI MOJTHOCTBIO OIPEIe/ISIeTC 3aBUCH-
MOCTBIO MTOTEHINAIBHON SHEPTUU CUCTEMbI OT KOOPJIUHATHI, IpaduK KOTOPOil HA3BIBAETCA IOTEH-
nuaJibHOI KpuBoil. YacTo TeoperndecKuil pacder 5TON 3aBUCHMOCTH MOXKET ABJIATHCA CJIOXKHOIL,
MHOT/Ia Hepa3permMoii 3atadeii. B Takux ciiydasax MoTeHIua bHas KpuBas MOXKET ObITh MOy deHa
Ha OCHOBAHUU SKCIHEPUMEHTAJIbHBIX JJAHHBIX.

B ,ZL&HHOﬁ pa60Te BaM HeO6XO,HHMO HalTH 3aBUCHUMOCTD HOTeHHHaﬂbHOﬁ QHEPIUM OT KOOPAMHAa-
ThbI IIpU CBO60,ZLHOM BpalllecHU METaJIJIMYECKOI'O CTEP2KHA, IMOJABCIICHHOIO Ha ABYX BEPTUKaAJIbHBIX
ouTax. B X0Ie BCeX 9KCIIEPpUMEHTOB JIJIMHBI mureit | u PacCTOdAHNE ME2KJ1y HUMU h He nm3Mendiire.
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[l 151 MpoBeIeHNsT M3MEePEeHNIT NCIIOIB3YITe CJIEIYIONLYI0 MeTONKY. 113 Haua bHOTO MTOJI0KEeHNs, KO-
IJla HUTH BePTUKAIBHBI (1), IOBEPHUTE CTEPXKEHDb Ha MOJIOBUHY 060poTa (2), IPU 3TOM HUTH COTIPH-
KOCHYThCsI. [lastee moBopaunBaiiTe cTepKeHb Tak, YTOObI HUTH CKPYIUBAJINCD, caeaiiTe Tpedbyemoe
KOJIIeCcTBO MOJTHBIX 06oporoB N (3). Ilocse moBepauTE CTEpKEHB elre Ha 9eTBepTh 060pOTa  OT-
IIyCTUTE ero. 3alrycKaiiTe CeKyHI0Mep TOJBKO TOr/a, KOI/Ia CTEePXKEHb IIPU PACKPYINBaHUU CHOBA
saiimer mosioxkenne (3). I[Tocste aToro usmepsiiite Bpemsi TpebyeMOro KoJmdecTsa 060pOTOB Bpaiile-
Hust 710 ojioxkenust (4). B pacdyerax npuHuMaiiTe, YTO CKOPOCTH CTEPXKHSA B HAYAJILHOM HOJIOKEHUN
(3) paBHA HyJIIO, HECMOTPS Ha JOTMOJHUTEJBHYIO 9eTBEPTh 060pOTa.

B namnoit 3a/1a1e HCIOJIB3YIOTCS JIBE CBA3aHHBIE MEXK Iy coboit KoopuHaTel: N — quc-

JIO 0OOPOTOB IIPU 3aKPYUUBAHUU HUTEH, KOTOPOE OTCUUTHIBACTCS OT HUYKHEIO I0JI0- N
JKeHUsT crepKHst (2) cHu3y BBepX; k — 94mcsio 060pOTOB, CETaHHBIX CTEPKHEM B XOJI€ |-
paCKpyInBaHUsI HUTEl 1 OTCINThIBaeMBIX OT moJiozkenus (3) mpu N = 30 cBepxy BHU3. 3 0
Einnureit mamepenus KOOPAUHAT SABJIIETCA «0anH 000poT». COOTBETCTBEHHO, €/IUHU- 5 5
1eit ckopocTn V ABJIseTCs «IUC/I0 000POTOB B CeKYHJLY », ee pazmepHocTs [V] = ¢ 1. B
KadecTBe Mepbl SHEPIUH UCIIOJIb3yeTcd KBaJjpaT ckopoctn E = V2, koTopwlit mpomop-
IIMOHAJIEH KMHETUYECKO! 9Heprun Bpamienust crepxkus. Hazosem eunuiyy usmepenust o | k
sHeprun B 3ToM ciaydae [E] = ¢7? — Ku (Kazakhstani unit). ITorenuanbnas sueprus
CTpPEXKHsI CUUTAeTCsl PABHOI HY0 B mosioxkennn crepxkas (3) mpu N = 30, ecsun He
yKa3aHO JIpDYroe «HYJIeBOe» II0JIOXKEHHE.
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Yactp 1. TeopeTndeckoe BBeleHUE
Macca crepxnuga pasua my = 50,0 1, a Macca oJHOl Taifku — my = 6,4 T.
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1.1 Beipasure equnuiy sueprun Ku B 2xoynax. Paccunralite ee uncjennoe 3HadeHue.

B xoze usmepennii Bam He0OX0 MO U3MepsiTh BpeMena t(k), 3a KOTOpbIe CTep:KeHb coBepIaer k
obopotos. IlycTh 3Ta 3aBHCHMOCTD NPUOINZKEHHO ONUCHIBACTCHA (POPMYJION:

t(k) = Ak®,

rjie A, & — HEKOTOpBIE TIOCTOsTHHBIE.

1.2 TTostyunre dbopmyity miist pacdera ckopocru V (k) n kunerudeckoit sueprun E(k) B eqununax Ku
B 3aBUCHMOCTH OT KOOPAMHATHI k, KOTOPYIO (hOPMAILHO MOXKETE CIMTaTh HellpepbIBHOM. BuipasnTre
E(k) gepes mapamerpsl A, a, k.

[Iycrb morennmasbHast sHeprusi U IPUHAMAETCS PABHOW HYJIIO B MOJIOKEHHU CTEp:KHs (2) 1 ee
3aBUCUMOCTD OT KOOPJIMHATHI [N NMPUOJINZKEHHO OMUCHIBACTCSA (POPMYIIOIi:

U(N) = BN”.

O6o3naunM T' Kak BpeMsi pACKPYIMBAHUs CTEPKHS U3 HAYAIBHOIO HOJIOKEHNUs (3) 10 HUZKHETO 1Mo~
noxkenus (4), TOrga B 9TUX yCJIOBUSAX NpuOmzKenHas 3aBucuMocThb 1'(N') onuckiBaercst (hopMyIioi

T(N) = GN.

1.3 BpraBI/ITe IIOKa3aTeJIb CTEIICHU 7Y Y€PE3 II0Ka3aTE/Ib CTEIIEHU 6

Yacts 2. HBy‘IeHI/Ie 3aKOHa ABHN2>KEHNA

YcranoBute crepkeHb B HadasbHoe mosioxkenue (3) ¢ N = 30. OcBobojure CTEpKEHb U UCIOJb-
3yifiTe CeKyHJIOMED C MaMsITBIO 9TanoB jiist (pukcanuu BpeMenu t(k), 3a KOTOpbIe CTEPKEHb Je/IaeT
k 0bopoTOB M3 HaYAIbHOIO IMOJIOXKeHus. V3mepenus nposemure B jauamnaszone k = 0 -+ 30 gepes
KaKJIble TPU 000pOTA.

2.1 Pesynbrarer usmepennii ¢(k) 3anecure B Tabauiy 1. 2.2 [Tocrpoiite rpaduk 3akoHa JBUKEHUST

k(t).
ﬂﬂﬂ pacde€Ta CKOPOCTU CTEP2KHA I10 3KCIIEpUMEHTAJIbHBIM JaHHBIM HCHOHBSYﬁTe CUMMETPHUYIHYIO

opmyty

B 6
otk +3)—t(k—3)

V(k)

2.3 PaccunraiiTe 110 KCIIEpIMEHTATBHBIM JIAHHBIM 3HAUCHUST KUHETHIeCKUX SHepruil £ (k) njist Bcex
U3MEPEHHBIX 3HAUYeHUl KoopauHaThl k. Pesyiabrarsl m3amepennii 3anecure B Tabsmmiy 1 B crosiberr
«FE(k) (rcr.)». 2.4 Iloctpoiite rpaduk nosydennoit 3apucumoctu F(k). O6osnadusre ero Nel. 2.5
Barmrmmre GOpPMYITY JJisl TOTEHIAIbHOI sHeprun crepxust U (k), Boipasus ee depes3 F(k). 2.6 Tlo-
crpoiite B JorapudMuaeckoM MaciiTabe 3aBuCcHMOCTh t(k) or gucsia oboporos k. 2.7 Paccanraiite
3HAYEHUsT TTAPAMETPOB 3aBHCUMOCTH A, (v 1 oleHuTe UX rnorpentHoctu. 2.8 Vcmomn3ys HaiiieHHbe
3HavYeHUs napamMeTrpoB A, v, paccuuraiiTe 3HaUYeHUsI KHHETHIeCKoil sHeprun F(k) B coorBeTcTBUN
c 1. 1.2. Pesysbrarer uamepennii 3anecure B Tabuuiy 1 B crosber « E(k)» (teop.). 2.9 Tlocrpoiite
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rpaduK pacCcUNTAHHON 3aBUCUMOCTH KHHETHIECKON sHepruu crepxkusi F(k) Ha ToM ke rpaduke
. 2.4. Obosznaubte ero Ne2.

Yactp 3. IloaTamHOE 30HAMPOBaHUE

B nammnoit wactu orenka morperrHocTeii He Tpedyercs. g onpejiesenust mapaMeTpoB 3aBUCUMO-
creil uCrosb3yiiTe rpadudecKkuii METOI.

Yem MeHbBINIE WHTEPBAJ, TEM MPUOJNKEHHBIE (AIMMPOKCUMUPYIONTHe) (hOPMYJIbl TOUHEE OMUChIBA-
10T JBUzKeHune. B jmanHoil wacTu paborhl Bam He0OX0MMO HMCCJIEI0BATH JIBUXKEHUsI CTEPXKHS Ha
HEOOJIBIIIX HHTEPBAIAX N3MEHEHNsT KOOpAMHATHI N, TpaHUIIbI KOTOPBIX YKaszaHbl B Writing Sheets.
Bouibiniee 3navenne cooOTBETCTBYET HaYaIbHOMY TosIokeHno. Ha Kaxkiom naTepBasie BaMm HeoOxo-
JIIMO M3MEPUTH 3aKOH JIBHKCHHUS — BpeMeHa, 3a KOTOpbIe cTepxKeHb cjenaeT k = 10 obopoToB u3
HAYaJIbHOIO IOJIOXKEHUsI, IIPU 9TOM B KarKJIOM 3aJJaHHOM HHTepBaJie KoopJuHaThl N KoOopamHaTa
k mzmenstercss or 1 go 10. Msmepenus nposogure ¢ marom Ak = 1. Mcnoib3yiite cekKyHaoMep ¢
NaMsTBIO TAIOB, 3aceKaliTe BpeMeHa, 1oc/Ie KazKJI0ro 000poTa CTEPyKHSI.

Ha kazkjioM mHTepBaje cauraiite, 4TO MOIYIEHHYIO 3aBUCHMOCTD (k) MOXKHO IPUOIMKEHHO OITH-
carb dyukrmeii t(k) = Ak® co cBouMu 3HAYEHUSIME TApaMeTPOB A U (v, KOTOPbIe BaM HEOOXOINMO
orpeaenTh. Ha KaK/1o0M U3 yKa3aHHBIX WHTEPBAJIOB BBIIIOJHUTE CJIE/IYIONIAE 38/ IaHUA.

3.1 Usmepbre 3Hauenus Bpemen t(k), 3a KOTOpble CTpe:KeHb jenaerT k 060pOTOB U3 HAYATBHOIO
nosioxkenus. 3.2 Iocrpoiite B jiorapudmudeckoM macirabe 3aBUCUMOCTD ¢(k) Ha MOJANOTOBIEHHBIX
gacrsax Writing Sheets. 3.3 Tlo 6 nocieauum toukam (jjist 3uadenuii k or 5 mo 10) mposeure
CTJIa2KUBAIOILYIO TIPSAMYIO JIMHUIO.

3.4 Tlo nocrpoenHoMy JinHeliHOMY TpaduKy olpeje/nTe 3HadYeHus mapamerpoB A m «, ykazas
dopmyiibl 1715 ux pacdera. 3.5 Paccauraiite 3HaeHNsT M3MEHEHUsT KHHETUIECKON SHEPIUN CTEPIKHS
Es_10 = E(10)— E(5) upu usmenernn koopaunatsl k ot 5 1o 10. [Tpusenure hopmysty st pacaera
9TOU BEJIMYUHBI.

O606mmuTe MOTyYeHHBIe pe3ysabTarhl. s 9Toro 0yaemM cuuTaTh, 9TO CTEPXKEHb PacKpyJIuBaeTCs
13 Ha4daJbHoro nojsioxkennda N = 30.

3.6 Ucnonb3ys mosydeHHble B 9TON YacTH JAHHBIE, PACCUUTANTE 3HAUEHUS KUHETHUYECKON SHep-
run E(k) crepxkus nocie k = 5,10,15,20,25,30 oboporos. Ilocrpoiite Ha rpaduke m. 2.4 rpadux
[IOJIYI€HHOI B 9TO# wacTu 3aBucumoctu. Ob6o3uaubTe ero Ne3.

YacTts 4. Bpems packpydYuBaHust

B nmamnoit wact Bam HeoOX0auMO HCCI€IOBATH 3aBUCHMOCTb BPEMEHU TIOJIHOTO PACKPYYUBaHUS
T(N) crepKHsl OT HAYAJIBLHOTO 3HaUeHus N JI0 HUZKHEro ToJioxKeHus (4).

4.1 Nsmepbre 3aBucnmoctsb Bpemern 1'(N') MOHOrO pacKpydnBaHUs CTEPKHs OT 9IHCjIa 060POTOB
N nns snavennit N = 5,10,15,20,25,30. 4.2 O1ierure nOrpentHocTh U3MEPEHUsT BPEMEHU PACKPY IH-
Banud g N = 10. g sroro nmpoBesiute He MeHee b m3MmepeHuit sroro Bpemenu. 4.3 [loctpoiite B
JorapudMIIecKOM MaciiTade mosrydenHyo 3apucuMoctb 1'(N). 4.4 Canrast, 9T0 T4 3aBUCHMOCTH
ormceiBaercs (opmyrnoit T(N) = GN?, onpenennre nokasareb CTeleHN 7 B 910l dopmyite. 4.5
Wcnonw3ys HaiiieHHOE 3HaYeHNe MMOKa3aTesl CTElleHN 7y, pacCUNTaiiTe 3HAUYEHNEe MOKa3aTess CTe-
nenw 3 B poOpMyIIe 3aBUCHMOCTH HOTEHINAIBLHON SHeprun oT Koopaunarst U = BNP.
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Cuwuraiite, 9TO pacKpy4MBaHUs CTEPKHS HaInHAECTCH ¢ 1ojoxkeruns N = 30.

4.6 Paccunraiite 3HaueHns KUHETHYECKOW sHeprum crepxkus F(k) mocme k = 5,10,15,20,25,30
obopotos. [Ipusennre dbopMyIbl, KOTOpBIE BB HCTIOIL30BaN Jjist pacdera F (k).

Bnauenue kodbduimenta B B dpopmysne U = BN” nonbepure Takum 06pa3oM, 4TOObI 3HAYECHUE
KHHeTU4IecKoi sneprun npu k = 30, coBIaIaJI0 cO 3HAYEHUEM STON SHEPIUM, PACCINTAHHBIM B II.
3.6.

4.7 Tlocrpoiite Ha rpaduke 1. 2.4 rpaduk MoaydeHHON B 3T0# dactu 3aBucnmoctn. OOo3HATBTE
ero Ne4.
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