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1. 11io uac 36adxcyeanns medy 6 6anyi OHUL
eKCNepUMEHMAmMOop CKOPUCMABCS 8AdICENEM, AKUL
300padicenuti na puc. 1. Koau onutl ¢hizux niwos,
Mypaxu cmaau nogsmu 00HA 3a 0OHOK 00 OAHKU:
CHOYamKy Ha KAaMiHb, NOMIM 63008J/C HUMKLU,
sadicenst mowjo. CKIbKU Mypax Moxcymov 3anoe3-
MU 0OHOYACHO HA KOHCMPYKYIIO XIONYUKA, AKULO
Mypaxu 0OHAKOGL [ NO83YMb WIIbHO 00HA 3d 00-

How? Beasicamu, wo KodcnHa mypaxa mae 006- Puc. 1
arcuny . Baowcine mae ooeocuny 2L (L >> 1). Tep-
msM y moyyi KPINieHHst 8adices il pO3MIDAMU KAMEHSL 3HEXMY8amil.

Ockinpku Becsi cucTteMa rnepedyBana B piBHOBasi (IpUyoMy

X 1,5L 0,5L || He3ane:xHO BijJ| OJHOPITHOCTI W Baru BaXKelis), a TEPTS TyxKe
MaJie, TO TiJl Yac 3aroB3aHHs MEPIIoi MypalIKyd KaMiHb T0Y-

3LJ ue TopkaTucs mianord. A Koiu 3 iHIIOro GOKy Bijl oci Baxe-

751 Oyzie 10CTaTHBO Mypax Ui MOPYIICHHS PIBHOBArH, TO BiH

iHIMETHCS Ha TIEBHY BHCOTY i MypaxH OijbIlie HE 3MOXKYTh

Ha HHOr'O 3a0paTucH.
Puc. 2 p

Mypaxu 0HaKOBI, OTXKE Maca BCiX Mypax Oyje MpomopIliiiHa JOBXKUHI THX B1JIPi3KiB, sIKI BOHU 3aI0B-
HIOIOTh. Hexait X — MOBKHMHA TUISSHKH KOPOTKOI HUTKH, Ha SIKiH BHCHUTh OaHKa (OYEBHJIHO, IO B MO-
MEHT BiJipuBYy KameHs Bia miamoru 0 < X < L). Toxai maca Mmypax, sika 3allOBHIOE IIei Bipi30K, AOPiB-

X
HIOEM T

HoBa ymoBa piBHOBaru cuctemu Oyzie BU3HAYaTHCS HASBHICTIO Mypax 1, KOJM KaMiHb BXK€ HE TOpKa-
€THCSI M1JIIOTH, Oy/1e MaTH BUTJISA

TyT BpaxoBaHO, 110 LIEHTP Mac JIAHIIOXKKA MypaIllOK Ha Ba)kell 3HaXOAMThCS Ha BiactaHi L/2 Bix oci

Baxens. TakuM uuHoM, X-3L+2L-L=3L-L. To6to X=L/3. TloBHE 4ncio Mypax, Npu IKOMY KaMiHb I10-
2L+3L+X _ 16L

BEPHETHCSI B MONEPETHE MOJTOKEHHS — BIIIPBETHCS B1JL M1JIOTH, JOPIBHIOBATUME ] L

binbu TouHnit BapiaHT BIAMOBIZI — SIKIO 3HEXTYBATH MypaxaMHu, sKi MOB3YTh B3JJOBK KaMeHs, TO Ki-

. . . 16L
JIBKICTh Mypax Ma€ 6yTI/I UIOKO 1 MIEPECBUITYBATH BCIIMUNHY ?



2. 'V nabopamopii nposenu eumiprosanus numomoi menioem-
Hocmi n'simu meepoux mii, wo Maroms 0OHAK08y macy. 3Min azpe-
2aMHO20 CIAHY pedo8UHU 8 NPoYeci ekcnepumenmy ne 8i00ysano-
cs. Pesynomamu eumipiosanb Haweciu Ha epagix, no ooHill oci
K020 GIOKIANU NUMOMY MENI0EMHICMb C, A NO THUWUL KiITbKICMb
menaomu Q, wo Haoxooura miram nio wac ix Haepisanns. Ha
JAHCAb, MACUMAO NO 0CAX 32000M 0Y10 empayero. Busnaume:

— 00 sK020 mina O6y10 Ha0aHo HaUbOibWe meniomu?

— Y AK020 mMina 3MiHa memnepamypu UABULOCS HAUOLIb-

oo, a y K020 HauMeHulow?
— Y AKUX ML 3MIHU MeMNepamypu 8UsAGUNUC OOHAKOSUMU?

Ilpumimka! 3acmocogyeamu ceoi niniliku 014 HAHECEHHA HA
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Puc. 3

2paghix macuumaoy 3ad60poneno.
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0
Puc. 4

| D)

Haii6inbe teriotu Oyno nepenano tiny 4. Moro koopauHara mno
oci 0Q Haiibinpia. SIKo mij yac HarpiBaHHs TBEPAOrO Tila oMy
HAJA€ThCs KUIBKICTh TemotTn Q = cmAt, TO WOro temreparypa

MiIBUITYEThCS HA At = % Ha xoopaunatsiil miomuHi (c,Q) s

BCIX TiJI, IO MalOTh OJIHAKOBY Macy 1 TeMIeparypa SIKUX IiJ[BU-
uiIacs Ha OJTHAKOBY BENWYHMHY Af, BIAMOBIIHI TOYKH JIEKaTh Ha
OJIHIH TpsAMIH, SIKa MPOXOAUTH Yepe3 MOYaTOK KOOPIUHAT, OCKLIb-

KA JUI1 HUX 3HAUYEHHS BiJHOIICHHS 2 oIHE I Te caMme. 3 LBOTrO
m

BUIUIMBAE, IO 3MiHHM Temreparypu Tin 2 1 3 ogHakoBi. UuM Oinb-
muM Oylio TiABHIIEHHS TeMIIEpaTypd, TUM OUIBIIMM CTajo 3Ha-

. Q
YCHHJA B1JHOIICHHA ;; a MpsmMa, IpoBCJACHA 3 IMOYATKY KOOPAUHAT,

MiJ1e TI1J] MEHIITUM KyTOM. 3 I[bOTO BUILTMBAE, 110 HAWOLIBIIE HATPLIOCs TUIO 5, a HaMeHIIe Tijo /.

3. Jloseuii 0onopionuii 6pycok 3 nonepeuHum nepepizom y Gopmi npsamo-
KYMHUKA 3 cmoponamu a # b niosiwenuti Ha 080X 8epMUKATbHUX HUMKAX, KL

NPUKpinjieHi 00 00H020 3 pebep, HA0 NOCYOUHOIO, 8 AKY HAIU8arms 600y. Konu P
8 NOCYOUHY HAIUNU 0esIKY KLIbKICIb 800U, 084 pebpa OpYCKa SUABUNUCS MOYHO
Ha noeepxwi 600u (puc. 5). 3natidime cycmuHny mamepiany, 3 AK020 3p0o0aeHull
opycox. I'vemuna 6oou p = 1 2/cm’.

Ilpumimka: yenmp mac 00HOPIOHO20 MPUKYMHUKA PO3MAUIO6AHUTL HA Ne- i

PemuHi 11020 meodiaH.

Puc. 5

2

Ha 6pycok aitoTh cuia HaTsIry HUTOK 7, cuia TSDKIHHS mg, IO MPUKJIaJeHa
no Touku C Ha PUCYHKY — IEHTpPY Mac Opycka, 1 cmiia Apximena Fy, sika
MPUKIIAJCHA JI0 TOUYKH M TIepeTHHY MeJiaH TPUKYTHOTO TIEPETHHY 3aHype-
HOT YacTUHU Opycka. Y piBHOBa31 CyMa MOMEHTIB CHJIM TSKIHHSA 1 cuiIu Ap-
ximMena BIAHOCHO TOYKM O Mi/BiCYy JOPIBHIOE HYNIO (CHJIa HATATY HUTOK
MOMEHTY BITHOCHO ITi€l TOUKH HE cTBOpIOE). Tomy, mg x— F4y =0, ne xiy
— IJIedi BIANOBITHUX CHII, m = poV — Maca Opycka, ne V— 06'eM Opycka, pg —
fioro ryctuHa. 3 moOyI0OBH Ha PUCYHKY BUIUIMBAE, 10 CB = x (OCKUIBKU
Touka C 3HAXOIUTHCS B IEHTPI CUMETPIi Opycka, a 3aHypeHa 1 He 3aHypeHa



4acTUHU OpycKa OJHAKOBl). 3 ypaxyBaHHSM TOTO, II0 MEJIaHW TPUKYTHUKA MEpPETHHAIOThCS Ha [/3
. 1 x 4 .. ..
CBOET JIOBXKUHMU, 3 TPUKyTHUKAa CBD BUIIHO, IO y = X + 3 CB= x+ 3°3% (minis aii cumm F4 BiAcikae

Ha ctopoHax CD i1 CB Bizpi3Ku, TOBXHHHU SIKUX BIIHOCSTHCS 10 JOBXXHH BIMOBITHUX CTOPIH K [. 3).
TakuM 4HHOM

png-x=p%g : gx,iomce:po:%pz 0,672/car’.

. B
4. Hinanxa AB enexmpuunozo kona (puc. 7) ckiadaemscs @ o
3 0OHAKOBUX pe3ucmopis i Opomie, onip sAKux O0yxice Maull.

Onip yiei dinanku nanyioea Ooopisnioe RI = 730 Om. Ilicas
moeo, K wKosp Bacs nepepizas ooun 3 Opomis, onip OiNsAHKU

AB cmasg oopisniosamu Ry = 1360 Om. V axux mouxax Bacs e I |
Mmie nepepizamu Opim? Bxascims 060 maxi mouxu. Bionogiov Puc. 7
ob0Tpynmytime.

PosrnsiHemMo NisIHKY AB eneKTpUYHOro Kojia. BoHA CKiIamaeThest 3 MOCIIOBHO 1 HapalieibHO 3'€Ha-
HUX IUISHOK. [To3HaunMO HOMepaMu PE3UCTOPH, SIK MTOKa3aHO Ha pUCYHKY. [1o3HAUYMMO Omip KOXKHOTO
3 pe3ucTopiB uepe3 R, 1 BU3BHAYMMO Yepe3 3araibHUH OIip ITi€l UITHKHA KOJIa.

Pesuctopu NeNe 1, 5 3'enHani mapanenbHO, iX 3arajbHUA A 1 2 3 4

omip nopiBHIoe R/2. TlocmiioBHO 10 HUX IIiJI'€THAHUN pe-
suctop Ne 2, mio jmae 3aranpHuil omip 3R/2. Jlami mo HUX
napajebHO T €qHAH] Ba MOCTITOBHUX pe3uctopa Ne Ne

. . . 1,5R2R _ 6
6, 7. BpaxoBytouu ix omip nopiBHIoe ———— = = R. [lo- 9 10
1,5R+2R 7
. . . —
JA04U TOCHII0BHO 3'eHaHUM pe3uctop Ne 3, oTpumaeMo P g
uc.

omp I3R/7. [lani mapanensHO A0 OTPUMAHOI JTIISHKHU ITi-

'€ THYIOTHCS TPU TIOCTIOBHO BBIMKHEHHX pe3urctopa NeNe 8, 9, 10, mio mae:
(I13R/7)-3R _ 39R
(13RIT)+3R 34

Hapermri, nuisixom nociiioBHOro mija’etHaHHs pe3rctopa Ne 4 oTpuMaeMo omip BCi€i AUISHKY KoJa:

e O PR
T34 34
3riIHO YMOBH, BiH JOpiBHIOE R; = 730 Om. 3Biacu R = 340 Om.
: R, _ 1360 .
OOumnCcIUMO BiTHOUIEHHS == 30 - 4. Takuit pe3ynpTaT O3HAYae, MO0 KOJO, K€ OTPUMYETHCS 3a-

BJISIKU TI€pEPi3aHHIO JPOTY, €KBIBAJIEHTHE YOTUPHOM MOCIHIIOBHO 3'€THAHUM pe3ucTopaM. MoskHa mo-
MiTUTH, 110 pe3uctopu NeNe 8, 9, 10, 4 OynyTh 3'€JHAaHI HAJI)KHUM YHHOM, SIKIIO 130JH0BATH OJHUM
B1/Ip130M BCl 1HII pe3ucTopu kona. Orxe, Bacs mir nepepizatu apit 6utst pesuctopa Ne 3 3 KOKHOTO
00Ky HaBKOJIO HBOTO.



5. € mpu 00HAKOBUX YUNTHOPUHUHUX NOCYOUH, 8 AKI HANUMA NeBHA KLIbKiCMb
goou. Ilosepx 600y 6 1igy i npagy NocyouHu axKypamuo HAIUAIOMsb Wap
onii — 6 1igy nocyouny moswuroro h = 3 cm, 6 npasy 3h. Ha cxineku 3mi- -
HAMbCSA PiHI piOUH 8 isill, cepeOHill i npasill NOCYyOUHax Nicis 6CMAHOG-

[
I
I

JleHHs1 pignosazu? Bioomo, wjo nio uac nanusanms onii ooa 3 1ieoi i npasoi

. 3 3
nocyoOuHu nogHicmio He suumosxyemocs. Iycmuna onii pg = 0,9-10° ke/m”,

eyemuna oou p; = 10° ke/nr’.

Puc. 9
HanvBanHS B MOCYIuHY Iapy OJil TOBIIMHOK /i €KBIBAJCHTHO HAJIMBaHHIO

mapy BOAM BHCOTOO % h. Tomy HalMBaHHS B CUCTEMY MOCYIWH Iapy oJiii TOBIIMHOIO 4/ (B JIBY 1

. 4
[paBy MOCYAMHN) €KBIBAJIEHTHO TOMY, III0 MU HAJUIEMO IIap BOAM 3aBTOBILKH /1; = % h.
1

Ane AKOM MU HQJIMJIM TaKy KUJTBKICTh BOJIM, BOHA PO3MOILIHIIACS O PIBHOMIPHO y TPhOX IMOCYIUHAX. 3
OTJISITy Ha Te, IO B CEpeAHIN mocyauHi Oyzae juiie Boja (3a YMOBOKO OJIisl IOBHICTIO BOJY 3 JIIBOI 1

. . . o 4
IpaBoi MOCYUH HE BUTICHSE), TO PIBEHb BOAU B HbOMY IIJHIMETbCS Ha Beauuuny Ah., = 3—20 h =36
1

cM.
[Tpu uboMy TUCK B piauHi (OIS JHA TOCYIUHHU) 3pOCTE HA BETUUYUHY

4
Ap=p184hy =7 pogh (*)

3MiHa piBHS PIAMHU B JIIBOMY i MIPaBOMY KOJiHAX MOCYIAWHHU 3HANHAEMO 3 YMOBHU 30UIbIICHHS THUCKY B
[UX MMOCYAMHAX Ha II0 BEJTMYMHY. Y JiBif MOCYIMHI 3HAXOJUTHCS IIAp MAacia TOBIIMHOKO /1, SIKUA 3a-
Oe3nedye 101aTKOBUN TUCK pg g .

. 4 . ‘o
Tomy anst 30UIBIICHHS THCKY Ha < pogh B JBY IOCYIMHY IOBMHHA YBIHTH 10/aTKOBA BOJA, LIO A€
. 1 1 Po . .
THCK OiJIst THA TIOCYAMHH 3 pogh, TOOTO LIap BOIY 3aBTOBIIKU 3 pr h. e o3nauae, o piBeHb PiAMHY B
1

JBOMY KOJIiHI 30UIBIIUTHCS HA BeMUIUHY A hy;s = h + 3’)70 h=39cm
1

B mpaBiit mocynuHi 3'SIBUTHCS JTOAATKOBHIA Iap ofii TOBIIMHOIO 3h, skl 3a0e3nedye JT0AaTKOBHIMA
TUCK 3 pogh.
Tomy 1106 THCK O JHA MpPaBOi MOCYAMHHU 3pic HA BeIMuuHy A p (¥) 3 mpaBoi NOCYIMHU MMOBUHHA

. 5 . . D
IITH BOJIa TOBILMHOIO 3ﬂ h. Tomy piBeHb BOJM B TIpaBiii IOCYHHI MiJHIMETLCS Ha BEMUUUHY A Ky, =3
P1
5
h-22p=45cn.
3p1
[lepeBipka: cyma miiioMiB pIBHIB PIIMHU Yy BCIX MOCYAMHAX Ma€ JOPIBHIOBaTH TOMY, L0 HaJIWJIH,

T00OTO 4h.



