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NEPEOMOBA

Po3B’sa3yBaHHsA 3aa4 € HEO0XiTHOIO CKJIaJ0BOIO 3aCBOEHHS YUHAMU
HIK1JBbHOTO Kypcy (pisuKu.

30ipHUK 3amau, 1[0 NPOIOHYeThcA Baimiii ysasi, micTuTh 3amaui
pisHOTO THUMY 3a BciMa TemaMu Kypcy ¢isuku 10 Kiacy (akageMiuHui
piBeHBb). 3MmicT 30ipHMKA BiAmoBimae umHHIN mporpami 3 GisuKu mjada
3araJIbHOOCBITHIX HaBUAJbHUX 3aKJaliB.

3amaui, SKi mogaHo y MOCiOHUMKY, 3TPYIIOBAHI 3a PiBHAMM CKJIAJI-
HOCTi (mmepmiuii, 1pyruii i TpeTiit), 110 B I[iJJOMYy BiAIIOBiZa€e cepeaHbO-
MY, JOCTATHBOMY Ta BHMCOKOMY PiBHAM IepeadauyBaHUX HaBUAJIbHUX
JTOCSATHEHb YUHiIB BIPOJOBK OHNaHyBaHHA Kypcy ¢isuxm 10 Kiaacy.

3arajgbHa KiJbKiCTh 3aJaY € JOCUTH BEJMKOIO i 3HAUHO IEepeBU-
iye HeoOXimHY, IO J03BOJIIE BUKOPHCTOBYBATHU 30ipHMK HE TiJIbKM
IS PO3B’sI3yBaHHS THUIIOBUX 3aJay Ha ypoKax Ta mimbopy audepen-
IifloBaHMX OOMAIIIHIX 3aBIaHb, ajie M AJdA opraHisallili IMOTOYHOIO
M TeMaTHUYHOTO OIIiHIOBAaHHSA a0o0 IJs CaMOOCBIiTH.

30ipHUK Mae CTPYKTYpPY, AKa Oyle 3py4yHOIO i IJa yuHIB, i aja
BUMNTEJIA:
* YV KOKHOMY PO3AiJi € mMpuKJaaAy Po3B’A3yBaHHS 3aJayY;

+ dAKicHi 3amaui MamTh MO3HAUKY ¢ (BOHH He IIOTPEeOYIOTH po3pa-
XYHKiB). 3a JOIIOMOIOI0 TaKMX 3aJad MOKHAa, HAIIPUKJIAJL, opra-
Hi3yBaTu MOTHUBAaIliliHe (DPOHTAJIbHE ONUTYBaHHS,

*  BUJiJIEHO I'PyNHU OJHOTUNHUX 3aBAaHb. Ilepima 3agaua 3 Takoi rpy-
MY TOo3HAaUeHa CipuM NPAMOKYTHUUYKOM — ii MOKHA pO3B’sa3aTHU
B KJiaci KOJIEKTHUBHO. PellTy 3amau rpynm IIO3HAUYEHO CBITJIUM
MPAMOKYTHHYKOM — iX YUHi 3a aHAJIOTi€I0 MOXKYTh PO3B’A3yBaTHU
caMOCTilfHO Ha ypoIii abo BgoMa.
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KIHEMATUKA

1. BCTYN

Mpuknap po3B’a3yBaHHA 3apay
3agaua. ocuigxyouu 3ajeXxHicTh (PiSMUHOI BeIMUMHY Y Bifg (isuy-
HOI BeJIMUYMHU X, YUHI OTpUMaJIu pe3yJbTaTu, HaBedeHi B Tabauiri. Ilo-
X1OKa BUMipIOBaHHA BeJuunHU X gopiBHIioe 0,1, a moxmnOxa BUMipOBaHHA
BEJINUMHU Y NOPiBHIOE 5 (OAMHUII BeJUUYMH TaKi caMmi, AK y TaOJunILi).
SAxuii Burian matuMe rpadik, moOygoBaHUM 3a JaHUMU TaOJaMIi?

X 1 2 3 ! 5 6 7
y 310 320 340 340 350 345 345

Poss’sa3annsa

I[I1o6 moOymyBaTtu rpadik, y ImepIry depry cJaig palioHaJbHO BU-
opatu macmitab. Hanpukian, rpagik, 3o0pakeHuil Ha puc. a, He
€ IPaBUJBHUM, OCKiJIbKH IiHA moAiaKM 110 oci OY cyTTEBO IIepPEeBUIIYE
MOXMOKY BUMipIOBaHHA BEJIMUYUWHU [, @ TOMY BUCHOBOK IIPO XapaKTep
3aJiesKHOCTL Y(x) 3a TaKuM rpadikoM KOPEeKTHO 3pOOHTH He MOYKHA.

Mo:xua moOyayBatu rpadik, K 300pakeHo Ha puc. 0 i 8, aje
rnependbavynTy MiHiMyMu Ta MakcuMyMu abo pisKi 3MiHU BeJIWYUHU Y,
AKY Y4HI JOCHIigKyBaJil, HEMOYKJINUBO, OCKIJIBKU BIAXUJEHHS Y MaJo
BiIpiBHAIOTHCA Bifl MOXMOKM BUMipioBaHb. TaKMM YMHOM, HaAMOiJIBIII
BiporizHuM Oynae rpadik, 300paskeHuil Ha PUC. 2, OCKIJIBKU B IIbOMY
BUNIAAKY, IK BUJHO 3 PUCYHKAa, BCi TOUKM BigjgaJjieHl Bijg rpadika Ha
BiJicTaHb, IKa He IIepeBUIINYyeE IIOXNOKY BUMipIOBaHb.

A
y T
yl\
r‘M 3401
300+
330+
200+
320+
100+
310+
0 2 4 6 8 ; T | | : >
0 2 4 6 8 «x
a 0

2 R0



340

330

320

310

b))
¢4

1.1.

1.2.

80 1

60 1

40+

20 1

1-1 piBeHb CKNnapHoOCTI

340

330

320

310

)
¢4

Ha nomuHi € nBi TouKm;: A (3; —2) Ta B (—1; 4) . IToOynyii-
Te BeKTOp AB, BU3HAUTe MOT0 IIPOEKIlil Ha KOOpAMHATHI

oci.

\
y+-10°

1.3.

1.4.

RY

—

Busunaure mpoexiiii BekTopiB F Ta S, AKi 300pakeHi Ha
puc. a i 6, Ha KoopauHaTHi oci OX Ta OY.

A
y+102
8 1
6 4
s
4 4
2 |
0 10 20 30 40 x
6

flKke 3HaUueHHA Mae MOPOEKIliad BeKTOopa Ha KOOPAMHATHY
BiChb, SAKIIO BEKTOP MEePIEHANKYIAPHUN J0 Iiei oci?

Yomy AOPiBHIOE IIPOEKIis BeKTOopa Ha KOOPAMHATHY BiCh,
SAKIIO BEKTOP HapajeJbHUN KOOPAMHATHIN oci?

rrrrrrr



1.5.

1.6.

1.7.

1.8.

1.9.

1.10.

Buszaure cepenHe 3HaUeHHsS «KOCOBOI'O CaKHsS» y CAHTH-
MeTpax Ta MaKCHUMaJibHE BIAXWJEHHS BiJ HBOTO OJA T'PYy-
mu 3 5 YoJOBiK y Bamomy kKJjaci. IlopiBHaANTe oTpumane
BaMU 3HAUEHHS 3 BEJINYMHOIO «KOCOBOT'O CAXKHA», AKa OyJsa
npuiinsara B Pocii y 1835 p. i gopiBHOBama 213,36 cwm.
Ilpumimka. «KocoBuii cakeHb» — IIe BificTaHb BiJ majb-
IiB JiBOI CTYIHI A0 KiHUMKIB MaJbI[iB BUTATHYTOI Bropy
IpaBoOl PYKH.

PosB’sa3yioun 3agadi, yueHbL oTpuMaB GOpMyJIHn AJIS po3pa-

xyHKiB. IlepeBipTe, un 30iraroTbcsa OAUHUIIL BUMipIOBaHHS

IIpaBol Ta JiBOI YaCcTUH BUPa3iB:

a) THCK CTOBIIa PiAMHU BUCOTOIO A Ha OTHO IOCYAWHN:
p=pgh;

0) MIBUAKICTHL PYXy Tijla y MOMEHT IaAiHHA Ha 3€MJIO:
v=12gh;

B) cuJja, 3 SAKOI0 IJIaCTUJIiHOBA KyJbKa THUCHE Ha CTiHY
B MOMEHT yuxapy: F=muvt.

Ina axkux 3 HaBeJeHUX y AysKKax BeaunuuH (cuja F, 3a-
pan q, pobora A, moryxkHicteh N, rycTuHa p, 4acrora Vv,
TUCK P, KOHIIEHTPAIlid YaCTUHOK 7) BUKOPUCTOBYIOTBHCH-
TaKl caMi OAMHHNIII BUMiplOBaHHA, AK i AJs BupasiB: Fv,
muv®

2
HoB:KWHa KJacy CTaHOBUTHL Ipubsusuo 12 m. OgHa rpyna
YVUYHIB BUMIipPIOE I[I0 JIOBXKUHY 34 AOIIOMOIOI0 PYJIETKM 3a-
BIOBXKKU 15 M i3 caHTHMEeTPOBMMHU IIOAiJIKaAMM, iHIIIA —
3a DOMOMOTIOI0 JIiHifIKM 3aBHOBXKKU 50 cM 3 MisriMmeTpoBU-
MU OOAIJIKaMu. ¥ SKOI I'PYIM BiHOCHA MOXMOKA BUMipIO-
BaHHA Oyze MeHIo? Yomy?

, mg, mn?

Buwmipioouu JOBXKUHY CTOJY, YUHI OTpUMAaJU TaKi pe3yb-
ratu: x, =1,66 ™m; x,=1,50 m; x,=1,45 m; x,=1,50 m.
ARy moB:kuHY Mae cria? dKuMmum Oyjm BuIIagkKoBa, abco-
JIIOTHA Ta BiTHOCHA IMOXMOKM BHMipIOBaHbL?

YueHb, BU3HaAUAOUM Macy IUJIIHJApPa 3a JOIOMOIOI0 Tepe-
3iB, BUKOHAB 3BaKyBaHHsS TPU pasu M OTpuUMaB TaKi pe-
gyapratu: m, =149,5 r; m, =148,9 r; m, =149,15 r. fxy
Macy mMae nmuiriHap? BusHauTe abCOJIIOTHY Ta BiIHOCHY IO-
XNOKU BUMipoBaHb. Pe3yabTaTr 3alUNIIiTh Y TAKOMY BUTJISA-
oi: m=m,tAm.
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1.11.

Y Tabauili HaBeJeHI pes3yJabTaTH BUMIipIOBAaHHA dYacy t

CKOUYBaHHA KYJbKHU 3 IOXUJOI IIJIOIWUHMU, IO Ma€ BHCO-
Ty H (mOoBXXKMHA IOXUJIOI TIJOIUHU € He3MiHHOI0). 11o0y-
nyuTe rpadik 3ajie’KHOCTI IbOoro uacy Big Bucotu H. Hu
MOKHa CTBEPIKYyBaTH, IO Yac CKOYYBaHHA KYJbKHU JIi-
HINTHO 3MEHIIYEThCA 31 3POCTAHHAM BUCOTU HOXMUJIOI TIJIO-

IUHN?

H, cm

5,0£0,5

10,0£0,5

15,0£0,5

20,0+0,5

25,0+0,5

t, C

0,64+0,10

0,46+0,10

0,36+0,10

0,32+0,10

0,26+0,10

1.12.

2-1 piBeHb CKJ1IaAHOCTI

BusHauTre mpoekIiii BeKTOpiB, AKi 300paskeHi Ha PUCYH-

KaxX, Ha KoopauHaTHi oci. Bigmomo, mo a=60°, B=135°;

‘ﬁ‘zél; E‘:6.
y A
104 :
U
= 8+ <~
E
6__
4__
2__
10 -8 6 4 20| 2 4 6 8 10 12 x
_94
. 4+
S
6+
y
6_
d 7
o
2_ ______
6 -4 20| 2 4 6
_9 ]
_4-

.......



1.13.

1.14.

1.15.

1.16.

1.17.

1.18.

1.19.

—_—

€ nBa BekTOpu: F, , aKuil HanpamieHun B3L0Bx ocl OX

i mogysp AKOro gopiBHIOE 3, Ta F, , AKUN HanpaMJIeHUN
nig kyrom 60° 1o oci OX i Mmoxyab ssKoro mopiBHIoE 4. 3HAali-
IiTh BEKTOPHY CYyMy Ta Pi3HHUIIO IIIX BEKTOPiB, BU3HAUTE
MpUOJIM3HI MOAYJL CyMU Ta PiSHUIIL BEKTOPiB.

JE—

Ak, He 3MiHIOIOUM MOAYJb BeKTOopa B, 3MeHIINTH MOro
mpoekitito Ha Bick OX (abo Bick OY) y 2 pasu? IlokaKiTh
Ile Ha PUCYHKY.

3amaHo BeINUYNHY BeKTopa F Ta KyT O, IKWil BiH yTBOPIOE

—

3 Biccio OX. BusHaure npoekrii BekTopa F Ha oci OX Ta
OY nns BUNaAKiB, HaBeAeHUX Y TaOJJIMIIL.

F, H 1 2 4 6 8 10 12

o, Ipaf 0 30 45 60 90 120 180

3ajzaHo IMpoekKIlii BekTopa mBuAKocTi v Ha oci OX Ta OY.
Busnaure mMoayJab BEKTOpa HMIBUAKOCTLI U Ta HMOT0 Hamps-
MOK y BUNAaAKaxX, HaBeJeHUX Yy TaOJIMIIi.

v, 2 3 4 5 5 4 8 | 15

v 3 4 5 5 4 3 4 5

y

3aJle’KHIiCTh THCKY IIeBHOI Macu rasy Bif iioro o06’emy 3aja-
4-10°

HO PiBHAHHAM p = . IToOoygyiiTe rpadik 1iei samesx-

HOCTI.

3aJie:KHIiCTh KOOPAMHATH TiJia BiJl yacy 3aJaHO PiBHAHHSIM
. T . . . . .

x=5sm§ . IloGynayiiTe rpacdik I1iei 3ayeKHOCTi.

3a maHmMU TabJIUIi MOOyayiTe rpadik 3aIe:KHOCTI I'yCTH-
HM rasiB Big iXHLOI MosApHOI Macu. Busmaure, BUKOpU-
CTOBYIOUHU I[I0 3aJIEKHICTh, MOJAPHY Macy MeTaHy (OCHO-
BHOI CKJIAJIOBOI IIPUPOJHOIO rady), I'yCTHHA SKOr0 3a HOP-
MaJIbHUX yMOB cTaHOBUTH 0,717 xr/m3.

I'yeTuHu ras3iB 3a HOpMAJbHMX YMOB Ta IXHI MOJAPHiI Macu

T'az

H He Ne N, CO 0, Ar | CO,

2

p, Kr/m? 0,09 0,18 0,9 |1,25| 1,25 | 1,43 | 1,78 | 1,97

M, 102 kr/moun 2 4 20 28 28 32 40 44

8
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1.20.

1.21.

IT106 BusHauuTHU BigcTaub 10 MicsaIis, yueHb BUPi3aB CMYK-
Ky IIamepy 3aBHIMPHIKK 4 MM i posramiyBaB ii mepruenmu-
KyJApHO mo JdiHifiku. OaguH KiHellp JiHIWKM BiH po3Mic-
TUB 0iJA OKa, iHIMUHA cIIpAMYBaB Ha HUXKHIiN Kpait Micamna
i cTaB mepeMiIyBaTu CMYKKY IIaepy AOTH, JOKU BOHA II0-
BHicTIO He 3aKkpuJjia Micamnpe. IIpu 1mpoMy BificTaHb Bi OoKa
0 CMYKKHU BuUsBHJacd piBHOIO 44 cm. fIke 3HaueHHS Bij-
craHi 7o Micamsa oTrpuMaB yueHb, AKINo giamerp Micaisa
mopiBHIOE 3477 KM?

Y (@isuili JocuUTh YaCTO BHMKOPUCTOBYIOTH 3aMiHy OJHUX
(GYHKIIN iHIDEMM, 0 JO3BOJISIE IPOBOAUTH HaOIMKeHi
poO3paxyHKU. 30KpeMa, Sino =0, SKIo O 3aJaHOo B pajIi-

1 .
aHax, a Vv1+x z1+§x . 3alloBHITHL HaBeleHy TaOJUIIO Ta

po3paxyiiTe BiJHOCHY IIOXHOKY 3alIpOIOHOBAHMX 3aMiH.
Hna akux 3HaueHb X 1 O, Ha Balll IIOTJIA[, TaKa 3aMiHa €
BUIIPABIAHOIO?

sino = Q \/1+xz1+%x

o,

] 1 0
sina, €, % x 1+= e, %
pan 0 1+x 2x 0

0,01

0,05

10

0,1

20

0,2

30

0,3

45

0,5

1.22,

1.23.

3-1 piBeHb CKJIapHOCTI

€ aBa Bexropm: d=(3;4) i b=(2;0). Hobyxytite BexTOPH
(d+5) i (2&—35) Ta BU3HAUTE MOAYJi ITMX BEKTOPiB.
[IIBuakocTi pyxXy ABOX TiJ Ha MJOINWHI 3aJaHi BeKTopa-

MU U, =(1; 2) iuv, =(3;4) . SIKuit KyT yTBOPIOIOTH HAIIPAM-
KM PYXy TiJl y JaHUHI MOMEHT?

2 R0
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1.24.

1.25.

1.26.

1.27.

1.28.

IloOynytiTe rpadgiku 3a1eKHOCTI MIBUAKOCTEN PYXYy TPhOX
TiJI Big yacy, SAKIIO INBUAKOCTI 3MiHIOIOTHCS BiJIIOBij-
HO IO TakwWx DpiBHAHB: U, (t)=8t+5; v,(t)=38t"—-4t+1;
Uy (t) =—¢* +1. Yepes axuii IpOMiKOK Uacy OyIyTb OJHAKO-
BUMM IIBUIKOCTI PyXYy: a) IepIIoro Ta APyroro Tiua; 0) aApy-
roro Ta TPETHOro Tij?

Bigomo, 1110 IMBHAKICTL BUTIKAHHSA PIiAMHU 3 BY3bBKOIO
OTBOPY B HMKHIN YaCTHHI MOCYAMHU 3aJEKUTH BiJ I'yCTH-
HU P 1THCKY p piiuHU Ha piBHI oTBOpY. Kopucryiouucs me-
TOJAOM PO3MipHOCTE!, BU3HAUTE, ¥ CKLJIBKU Pa3iB 3MiHUTH-
cs IIBUAKICTh BUTIKAHHS PiAMHU, AKIIO THUCK 0ijJs OTBOPY
30iJIBIINTHLCA BABiUi.

YueHb AOCTiAWB 3aJ€KHICTHh CHUJIM CTPYMY B OOMOTIII pe-
31CTOPA Bijg IpuKJaageHol Hanpyru. [ladHi BUMipioBaHb YUHA
HaBeleHO B TabauIli. 3a UMM JaHUMHU IOOyAyiTe rpadik
3aJIe’KHOCTI CUJIM CTPYMY Big Hanpyru. Yu mMoKkHa BBaKa-
THU I[f0 3aJIeXKHICTD JiHifiHOI? Bu3HAaUTEe TAKOXK OIip pesuc-
Topa. IIpokomMeHTyliTe OTpUMaHiI pe3yJabTaTH.

U, B 10,2 15,2 19,8 24,8 30,2

I, A 0,2 0,3 0,4 0,5 0,6

IIix vac BumipioBaHb 3’ACYyBaJIOCh, IO AiaMeTp M’AdYa cTa-
roBuTh D =(30%1) cm. BusHaure 06’em M’s19a (y M%), pos-
paxoBaHUI Ha OCHOBi pe3yJbTaTy BUMipIOBaHHS.

Busuaroun 3axoH Apximenma, oquH yueHb 3aHYpPIOBaB Me-
TajJeBuil KyOWMK, IIiABiIlIeHMI A0 AMHaAMOMeETpa, y CcTa-
KaH 3 BOJOIO, a iHNIMM 3aHypIOBaB MeTaJIeBUUN IIWJIIHAD,
MigBiIIeHNHN M0 AMHaMOMeETpa, Y MEH3YPKY 3 Bomoio. Pe-
3yJIbTATH BUMIipIOBaHb IIEPIIOTO YUYHA: pedpo KyOUMKa
a=(40i1) MM, Bara KyOmKa y HoBiTpi (5,0i0,1) H,
y Bomi (4,4i0,1) H. V¥V apyroro yunda Bara mnuJiaiHIpa
Y BOJZi Ta MOBiITpPi cTaHOBMJIA BIiAIIOBIAHO (1,4i0,1) H ra
(1,6i0,1) H, a o0’em BuricHeHol BOogm — (15i2) MLJI.
Yy MOXKYTH O0OMABA YUYHS B MeyKaxX IIOXMOOK CBOIX BUMi-
pIOBaHb CTBepAKyBaTH, IO Bara BUTICHEHOI PIAMHUM IO-
PiBHIOE BUINTOBXYBaJIbHiN cuiai? Um MOKHA, CIIMPAIOUYNCH
Ha pe3yJibTaTH BUMipIOBaHb XJIOIII[iB, CTBEPIAKYBaTHU, IO
BHUIIITOBXYBaJbHA CHUJIA JIIHIHO 3pocTae i3 30iJbIIeHHIM
00’eMy 3aHYpPEHOr0o y BOAYy Tija?
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2. PYX | CNOKIN

Mpuknag po3B’a3yBaHHA 3apay

3agauya. Barom KoTuThcA 3i copryBaJabHOI ripru. AKi wacTuHN
BaroHa pyxaloThCd, a AKi mepeOyBalOTh Yy CTaHi CIIOKOIO BiTHOCHO:
a) moporu; 0) cTiH BaroHa.

Bionosidv: BiZTHOCHO JOPOTHW PyXalOThCA BCi TOUKU BaroHa Ta Moro
KOJIiC; TiJIBKM TOYKH KOJiC, AKi Yy IIell MOMEeHT HOTHKAaIOThCS 0 3a-
JIIBHUYHOI'O IIOJIOTHA, IIepeOdyBaloTh y CTaHi CHOoKoio. BimHocHO cTiH
BaroHa pyxXaroThbCA BCl TOUKM KOJiC, OKPIiM IXHIX IIeHTPIiB.

1-n piBeHb CKJIagHOCTI

™)

2.1. Yu Mmoske TijIo omHOUYACHO ITepedyBaTH y CTaHi CIIOKOIO i py-
XaTuch?

™)

2.2. Ilpuareuni inyTs B aBTOMOO1JIi. BiTHOCHO AKUX TiJ BOHU IIe-
pebyBarOTh y CHOKOI, a BITHOCHO AKUX — PYyXaroTbCA?

™)

2.3. Ha cToamKy B KyIle IIOTATa, IO PYXa€ThCA 31 MIBUAKICTIO
100 xM/rox, JeXKUTh KHUMKKA. ¥ AKOMY CTaHi BOHA Iepe-
OyBae — CIIOKOIO YU PYyXy?

2-1 piBeHb CKJ1apHOCTI

™)

2.4. IloBiTpsiHA KyJId JIETUTH 3axoIllieHa BiTpoMmM. Uu pyxaeThb-
cs BOHA: a) BiZHOCHO 3eMJii; 0) BiIHOCHO IIOBiTpA?

™)

2.5. Kopabesp mamBe B CTPOIO eckaapu. Um pyxaeTbcs BiH:
a) BigHOCHO BoaM; 0) BimZHOCHO eckampu?

™)

2.6. Kombaiinep, He 3ynuHAOYN KOMOaliH, BUBAHTAXKY€E 3€PHO
3 OyHKepa KoMOaiiHa B Ky30B BaHTaKiBKu. IIlo Mmo:kHa cKa-
3aTU IIPO PYyX BaHTaKiBKU y CHUCTEeMi BilIiKy, OB’ A3aHi:
a) 3 MOBEPXHeI0 3eMJi; 0) 3 KomOarmHOM?

=)

2.7. Y ¢pinemi «IIIBuaKicTh» macasKupiB aBToOyca, AKHII pyxa-
eThedA 31 mBuAKicTio 120 KM/T0, €BaKYyIOIOTHh Ha aBTOILIAT-
dopmy, sgKa ime mopsanm 3 aBTOOycoM. Y CTaHi CIIOKOIO UM
pyxy mepe0OyBae miaTopMa y CUCTeMi BiJIiKy, mOB’ A3aHiii:
a) 3 moBepxHer 3emJyi; 0) 3 aBTobycom? YHomy mopiBHIOE
MIBUAKICTD PYXYy aBTOILIAT(GOPMH Yy IIUX CHUCTEMaX BiIJIiKy?

3-1 piBeHb CKJIapHOCTI

™)

2.8. Ilig yac CTOSHKH IIOTATA 3 BEPXHBOI MOJUITL KyIle XJTOITYNK
yrnyctuB M’ a4. Um MoKe M’sAY BIIACTH Ha Te caMe Miciie,
SIKIIO XJOIMUYNK YOYCTUTh M’ d4Y Hix yac pyxy morara? Big-
IIOBigb OOI'PYHTYMTE.
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3. BIAHOCHICTb TPAEKTOPII

Mpuknap po3B’a3yBaHHA 3apay

3agaua. Kpan, mosepTamounch HaBKOJIO CBO€EIL OCi, OJHOYACHO ITif-

HiMae BaHTaxK. KUl BUIJAAL MaTUMe TPAEKTOPis PyXy BaHTaXKY:
a) BimHOCHO 3eMJri; 0) BiZHOCHO KpaHiBHUKA?

Bionosidv: a) BITHOCHO 3eMJIi TPAEKTOPi€I0 PYXy BAHTAXKY € TBUHTO-

Ba JIiHiA (BaHTaXK OJHOUYACHO PYXAaETHCA MO KOJIY i Bropy); 0) BiZTHOCHO
KpaHiBHMKA BaHTaX TiJIbKHU MiJHIMaeTbCHA, OTKE, OTO TPAEKTOPLA —
BepTUKaJbHAa IIpAMa.

12

3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

3.8.

1-n piBeHb CKJIagHOCTI

AKi 3 mux TiJg pyxXaroThCAd BiTHOCHO 3eMJIi IPAMOJIiHIAHO,
a AKi — KpHUBOJiHiITHO: a) Ji(pT; 0) MITYUHUN CYOYTHUK
3eMJIi; B) KyJd, IKa BUJIETija 3 PYIIHUIL; ') KpallJlsd BOAU
3 BOJOMNPOBigHOTO KpaHa?

IIpaMoJsiHifiHOIO JiJIAHKOIO 3aJIIBHUIIL PYXAEThCA IOTHAT.
AKi #ioro yacTMHUM BiAHOCHO 3eMJi PYyXalOTbCA IIPAMOJIi-
HiliHO, a AKI — KPUBOJiHIAHO?

IITo Bu MoOsKeTe CKas3aTW IPO TPAEKTOPIiIO PyXy Tija, AKIIO
IepeMillleHHs I[OT0 TijIa HOPiBHIOE HYJIIO?

ARy popMy Mae TpaeKToOpisa pyxXy Tija, SAKIIO IPOMAeHUI
IIJIAX 1 MOAYJb IIepeMillleHHA Tijla OgJHaKOBi?

2-1 piBeHb CKJIAAHOCTI

MocToBull KpaH PIBHOMipHO OIyCKAa€ BaAaHTaK 1 OMHOUACHO IIe-
peMiInye oro B ropusoHTAJIbHOMY HAIIPAMKY. SIKMIT BUTJIAL,
MaTHMe TPAEKTOPiA pyxy BaHTaKy: a) BiTHOCHO 3eMJIi; 0) Bij-
HOCHO KpaHiBHMKa? BukoHaliTe IIOSCHIOBAJILHUN PUCYHOK.

K npubinsHO BUTAALATHIME TPAEKTOPiA PyXy KiHIA IIpO-
ImeJjiepa JiTaka, II0O JETUTh HaJ 3€MJIel0 T'OPU3OHTAJbHO:
a) BiZHOCHO JBOTUYMKA; 0) BiHOCHO B3JIITHOI CMYTrHu JIETO-
Buina? BuKoHaliTe NOSACHIOBAJbLHUN PUCYHOK.

AKX BUrIAgaTEME TPAEKTOPis PyXy INTYUYHOI'O CYIYTHUKA
3emii BigHocHO CoHIIA?

3-1 piBeHb CKJIagHOCTI

Huck o0epTaeTbcA B TOPU3OHTAJBHIN IIomiuHi. Big fioro
IIeHTPa A0 Kpalo KOTUThCA KyJbKa. IKUN BUTJIAL Ma€ Tpa-
€KTOPiA KYyJbKHU BiZHOCHO: a) AucKa; 0) semJi?

2 R0



4. MATEPIAJIbHA TO4KA,
NOCTYNAJIbHUA PYX

Mpuknap po3p’a3yBaHHSA 3agay

3agmauya. HaBegiTe npukaanu, koau CoHIle MOXHa BBaKaTH Ma-

TepiaJIbHOI TOUKOIO.

Bionogidv: CoHlle MOKHa BBa)KaTH MaTePiaJbHOIO TOYKOIO, KOJIU

PO3IIALAIOTh PyX miaaHeT HaBKoJo Counsa abo pyx Coumnsa B I'amarkTu-
i, OCKiJIbKU y IIUX BUIIaAKaxX po3mipm COHIIS IPUHIIMIIOBO MEHIIII 3a
BificTaHb, Ha AKill po3ridmaeTbcsa MOT0 PyX.

)

™)

™)

™)

™)

=)

4.1.

4.2,

4.3.

4.4.

4.5.

1-1 piBeHb CKNagHOCTI

YUm MOKHA KOCMiuHHMITI KopaOejb BBasKaTH MaTepPiaIbHOIO
TOUKOIO: a) IPH BU3HAUEHHI IMBUIKOCTI HOT0 PyXy IIO Op-
0iti; 06) mpm cTMKyBaHHI KopabJsa 3 opbiTaIbHOIO CTAHITi-
€10; B) IIPpU BUB3HAUEHHI BifcTaHi Big xopabiasa o 3eMJIi mifg
Yyac MoJboTy?

Y axomy Bunaaky MicAip MOKHA BBaKaTHU MaTepiaJbHOIO
TOYKOIO BiTHOCHO PaKeTU: KOJU PaKeTa CTapTye 3 IIOBEePX-
Hi deMmJyi um KoJu 3AiHCHIOE ITOCaAKy Ha moBepxHio Mi-
cansa?

YU wmokHa BBaskatu IOmiTep wMarepiaJbHOIO TOUYKOIO:
a) posriuanaoun oro pyx y ConsuHiil cucremi; 0) BusHa-
yaroum BimcTaHb Big 3emui go IOmiTepa; B) posradapaioun
pyx atmochepHux 1moTokiB Omitepa?

IloTar pyxaeTbca uepes 3adisHUUYHNM MicT. Y MOKHA Bij-
HOCHO MOCTA BBa)KaTH IIOTAT MaTePiaJbHOIO TOYKOIO?

2-1 piBeHb CKJ1apHOCTI

l'enikonTep migHIMaeThbCcA Bropy, OJHOYACHO IIepeMi-
OIylouuch yrepen. Um MoOKHA HasBaTH MOTO PyX IIOCTY-
MaJIbHUM ?

Yu MoKHa pPo3TIagaTHd pPyxX KaOiHKu arpakiiony «Oris-
JIOBE KOJIeCO» SK PYyX MaTepiajJbHOI TOUKM?
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5. WYX | NEPEMILLEHHYA

Mpuknap po3B’a3yBaHHA 3apay

3amaua. Tino 3mificHmIO IepeMillleHHSa S i3 TOuku A 3 KoopauHAaTa-
M X,=2 M1 Yy,=1 My TOuKy B 3 KoopAuHaTaMu x=-2 M1 y=4 M.
HaxpeciiTh BeKTOp nepeMinieHHsA. BusHauTe mpoekIiii BekTopa mepe-
MileHHs Ha KoopauHaTHi oci OX i OY Ta iioro MoayJib.

Poszs’azannsa

Haxpecaupmniu koopauHaTHy niaoinuuy XOY, Bubupaemo macuiTad
(2 raiTuHKY BigmoBigaoTh 1 M), mo3sHauaemo Touku A i B, 3’€1HyEMO
ix — Maemo BeKTOp S (AMB. PUCYHOK).

\

IIpoeknia BexkTopa § Ha Bick OX: s =x-—x,. AHajgoriuHo mpo-
exnis BekTopa § Ha Bick OY: s =y-y,. Takum 4uHOM, IPOEKIii
BEeKTOpa mepeMimieHHA Ha koopamHaTHiI oci OX Ta OY HOpPiBHIOIOTH
3MiHaM KoopauHaT (x Ta y) Tija:

s,=—2M-2mMm=—4Mm; s, =4mM-1m=3Mm.
Monaynp BeKTOpa IlepeMillleHHA 3HanaeMo 3a Teopemoro Iliga-

ropa:
| s |=/s2+s? , ToGTO |§|:\/(—4)2+32 =25 =5 (m).

Bionogidv: s, =—4 M ; S, =3M; |S |:5 M.
1-n piBeHb CKIagHOCTI
? 5.1. {k Bu3HAUNTU NPOUAEHUN TiJIOM IJIAX, AKIIO BioMa Tpa-
€KTOpia oro pyxy?
? 5.2. 3HaueHHA AKOI (PiBMUYHOI BEeJIMUMHU BUMIipPIO€ JIUMIbHUK
Ha cHoigomMeTpi aBTOMOOiIA — MTPOUAEHOTO IMJIAXY UM IIe-

peminienHsa?
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)

™)

™)

™)

5.3.

5.4.

5.5.

5.6.

5.7.

5.8.

5.9.

5.10.

5.11.

2-1 piBeHb CKJIAAHOCTI

ABTOMOOiNL BailicHIOE MpaBuii MOBOPOT. UM OJHAKOBU-
MU OyAyTh: a) MepeMillleHHsa Horo mpaBMX i JiBUX KoJric?
0) mpoiifeHi MpaBUMHU Ta JiBUMM KOJIeCAMHU HIJIAXU?

IIBa Tina, pyxaiouuch IIPAMOJIHINHO, 3AIMCHUIN OJHAKO-
Bi mepewmimienHsa. 3a SKOI YMOBU IILJISAXU, IPOHIEHI HUMH,
TaKOX OTHAKOBi?

IIo eckasaTopy MeTpoO HiZHIMAIOTHCSA ABa IMacaskKUpu: OOUH
CTOITH Ha PyXOMOMY ecKaJiaTopi, a iHIINM ie 110 ecKaJaTo-
py Bropy. lad KoXHOro macakupa HOpiBHANTE MOT0 MIJIAX
Ta IepeMillleHHA: a) BiZHOCHO IiaT¢opMm MeTpo; 0) Bim-
HOCHO ecKaJjiaTopa.

Ha eckamaTopi MeTpo, KU PyXaeThCA BTOpPYy, Iepedy-
BalOTh ABa MacaskKuUpu: OOUH CTOITh, a IHIIUN ige BHU3 31
HIBUJIKICTIO, AKa 3a MOJYJIEM JIOPiBHIOE IIIBUAKOCTI ecKa-
agaropa. U ogHaAKOBI HpoiaeHNII KOMKHUM i3 IIacasKupiB
OIJIAX 1 HOoro mepeMilieHHA: a) BigHOCHO miaaTdopMu Me-
Tpo; 0) BiZTHOCHO eckaJjiaTopa?

IIo eckanmaTopy MeTpoO, AKHUIN PYXA€THCA BHU3, CIIYCKAIOTh-
cs OBa IacaskKUpPU: OAWH CTOITh, a IHIINI ife B HaAIIPSAM-
Ky PYyXy eckajiaTopa. Um ogHAKOBI IlepeMillieHHA KOXKHOT0
3 IMaca’KMpiB i IPOUAEeHUN HUM IMJAX: a) BITHOCHO ILIaT-
¢opmu merpo; 0) BiZHOCHO eckajaTopa?

YoseH Ha NiABOAHNX KPUJaX IIJIMBE NPAMOJIHINHO 110 03e-
Py 3 IYHKTY A 1m0 nyHKTY B, Bigcranp MixK axumu 40 KM,
a IIOTiM IIOBEPTa€eThcs B MYHKT A. AKuMu OyayTh mmepemi-
IITeHHA Ta IPOUAeHUN HIIAX YoBHA?

ABTOMO0iJIb, pyXaloUuCh II0 IPAMOMY IIIOoce, Bif’ixaB Bin
HacejieHoro nyHKTy Ha 600 M, moTiM moBepHYB Ha3af i, II0-
poaasmu (00 M, synuHuBCA. BusHauTe nuiax, npougeHnA
aBTOMOOijIeM, i Hioro mepeMimieHHs.

M’s4, KUHYTHUH BePTUKAJIBHO Bropy, JAOCAT BUCOTHU 16 M Bif
TOUKM KHUJAaHHA i IOTIiM yaB y Ty caMy TOUKY. SIKuii misax
mpoiiioB M’ a4? YoMy HOpPiBHIOE HOro mepeMilleHHs?

Crpiny OyJjio BUNIYIIIEHO 3 JyKa BepPTHKAaJLHO Bropy 3 00-
puBy 3aBBumiku 5 M. Crpina migaangaca Ha 6 m Hang odpu-
BOM 1 Bmajia 0 Horo migHixK:ksa. BusHauTe maax i mepe-
MillleHHS CTPiJiu 3a 4Yac IIOJIbOTY.
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5.12.

5.13.

5.14.

5.15.

5.16.

5.17.

5.18.

Beisocuneguct, pyxaounuch 10 KOJOBOMY BEJOTPEKY, IOHO0-
JaB IIiBKoJa. fIKe mepemilieHHA 3AiMiICHUB BEJOCUIIEIUCT,
AKIIO IPOUAeHNI HUM IIJIAX AopiBHIoe 157 Mm? Bukonaii-
Te MOSICHIOBAJbHUI PUCYHOK.

IlogonaBuin UBepTh KOJIa, MOTOIUKJIICT 3O1MICHUB IIepeMi-
meHHA 70 m. Axuit murax Bim mpoiimmoB? BukonaiiTe mo-
SICHIOBAJIbHUM PUCYHOK.

Kimp, pyxamounch apeHO0 IIMPKY, Ipodirae KoJjo giame-
TpoM 14 M 3a 40 c. BusHaure maAax i MOAyJib IlepeMi-
nmeHHA KoHsA: a) 3a 40 c¢ pyxy; 60) 3a 20 ¢ pyxy; B) 3a
60 ¢ pyxy; r) 3a 10 ¢ pyxy. BukoHaliTe moscHIOBaJbHi
PUCYHKU.

MocToBuii KpaH DifHAB BaHTaK Ha 2,5 M i OJHOYAaCHO epe-
MiCTHB HIOro Ha 9 M y TOPU30HTAJIBLHOMY HANOPAMKY. SHaM-
IiTh MOAYJBL IIepeMiIlleHHs BaHTaKy 3a Yac Pyxy.

Matu 3 CMHOM, IPOTYJIIOIYNCH TaPKOM, IIPOUILIN II0 IIPA-
Mmit aneil mapry 40 M, moTiM IIOBEepHYJU Ha iHIIY aJjielo,
sdAKa mepeTuHae mepiry mig xyrom 90°, i mpoinuiu mo Hik
e 30 m. BusHaure npoigeHnii HUMU IIIJIAX i MOAYJIb IIe-
peMiImieHHA.

Timo mepemicTuioch i3 Touku A B TOuky B (mZuB. pucy-
HOK). 300pa3iTh BEKTOP IIepeMillleHHA, BU3HAUTEe Oro MO-
IyJIb i IPoeKIlil Ha KOOPAMHATHI oci, AKIO0 2 KJIITHHKHN Ha
PUCYHKY BimmoBizaioTs 20 M.

y, M/

oy

0)

A
2y

A

Tino nepemicruiiocsa 3 Toukn A 3 KoopauHatamu x, =—10 Km
i y,=40 Km y Toury B 3 KoopaumHaramm x,=60 KM
i y,=—20 kM. 300pa3iTh BEKTOp IlepeMillleHHA, BU3HAU-
Te MOTr0o MOAYJb 1 IIPOeKIlil Ha KOOpAMHATHI OcCi.
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5.19.

5.20.

5.21.

5.22.

5.23.

5.24.

Tismo mepeMicTmjoCSa 3 MOYATKY KOOPAMHAT TaK, IO IIPO-
eKIIii 1oro mepeMileHHs Ha KOOPAMHATHI OCi CTaHOBJATH
s, =4 ™M Ta S, =3 M. IloOyxmyiiTe BeKTOp HepeMillleHHS
Ta BU3HAUTE HOro MOIYJIb.

Besocunenucrt, pyxamwuduch MO0 NPAMOJIHINHINA mIISHILL
mioce, mpoixaB 25 kM. IloOyayiiTe BeKTOp 10T0 nmepeMimieH-
HA, AKIIO BiOMO, IO IIPOEKI[id BEeKTOpa IIepeMillleHHA Ha
Bick OX cranoBuTth 20 KM, a KOOPAMHATHU CEJUINA, 3 AKO-
o BeJIOCUIIeAUCT CTapTyBaB, [JOPiBHIOIOTH X, =00 KM
iy,=30 Km.

3-i1 piBeHb CKNagHoOCTI

Kynsa-soun migaanaca Ha Bucory 800 M, a 3axigHuii Bi-
Tep nepemicTuB ii Ha 600 M. 3HAAITE MOIYJIb IIepPEeMilIeH-
HA KYJi BiTHOCHO TOuKHu 3anycky. Ilig axkuM KyToM BUIHO
KYJIIO 3 TOUKH ii 3anycKy? Po3B’sKiTh 3agauy aHAJIITHYHO
Ta rpadigHo.

I'pyna typucriB nmpoiinia Ha miBHiu 15 KM, a morim mo-
BepHyJa Ha 3axipn i mpoiimiiaa mie 20 KM. S3HAUAITH IJIAX,
poMAeHul IPyIIOI0, MOAYJIb 1 HAIIPAMOK il IlepeMiIlleHHA.
Posp’sikiTh 3amauy aHaJIiTHUYHO Ta rpadidHo.

Ilig vac rpu B miaxum Typa 3 JIiBOTO HMIKHBOT'O BiJTHOCHO
Imaxicra KyTKa IlepeMicTmjiacd CIOYaTKYy Ha 5 KJITHHOK
BIepen, MOTiM Ha 4 KJIITUHKU IIPABOPYY, a HACTYHOHUM
xomoM Ie Ha 2 KJITHHKU Biepen. Haxkpecaits TpaeKTo-
pifo pyxy TypHu Ta mo3HauTe ii mepeMillleHHs yV BUOPAHOMY
BaMu MaciiTabi. BusHaure mpoigeHuin Typoro ILJIAX i MO-
IyJab 3OiCHEHOT'0 Helo IIepeMillleHHs, AKMII0 1 KJaiTmHKa
IIIaX0BOI JOIIIKM BigmoBimae 2 cM.

3aens, mayTamoum cjaigm, cTpubHYB Ha 1,5 M Bmepen, mo-
TiMm Ha 50 cM mpaBopyd i Ile Ha 2 M y HANIPAMKY, IPOTU-
JIEKHOMY BiJHOCHO IIepIIIOro cTpubOKa. 300pas3iTh BEKTOP
nepeMiIllleHHsA, BU3HAUTE MOT0 MOAYJbL i IMPOEKIlii Ha Ko-
OpAMHATHI oci.
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6. PIBHOMIPHMA NPSAMOJIHINHUN PYX

Mpuknap po3B’a3yBaHHA 3apay

3damaua. 3 XapKoBa Ha 3aXiJi BUPYIIINUB BEJOCHUIIEAUCT 3i HIBUI-
Kictio 20 KM/rom, a uepe3 3 rog y TOMy caMOMY HaIpPAMKY BUiXaB
aBTOMOOiIb 3i mBuAKicTIO 80 KM/rox. Uepesd AKuUi yac micasa BUIsAy
BeJIOCHIIeAMCTa i Ha AKiN BimcTani Big XapxoBa aBTOMOOiJiCT Ha3go-
JKeHe BeJsiocuienucra?

IlaHo:

KM
v, =20

ron

KM
v, =80

roj,
T=38 roJ
t—7?
x — ?

3rigHo 3 yMOBOIO aBTOMOO1JIb pyXaBcsA Ha yac T MeEHIIe, HiK BeJo-

Poszs’azanna

¥ cucreMmi BiAJiKy «3eMJIsd» MOYATOK KOOPIAH-
HAT IIOB’sAKeMO 3 M. XapKiB, 3BiJKU BUPYIIUJIU
obuaBa Tijia, a MOYaTOK BiAJiKy yacy — 3 mmouar-
KOM PYXYy BeJiocHUIIeJNCTA.

Y

1
0o—> X
v

2

cunegucT. TaKUM UMHOM, PIBHAHHA 1X PyXy MaTUMYTh BUTJAMI:

Y Toii MOMEHT, KOJII aBTOMOOijJicT Ha3mosKeHe BeJIOCUIIeAUNCTA,

x, =0,
X, =0, (t - 1:).

BOHU IIepe0yBaTUMyTh B OOHIiN TOUILi (xl = xz) .

Maemo cucTemMy piBHAHB, JiBi YaCTUHU AKUX PiBHIi, a OT:Ke, I ITpaBi

YaCTUHU PiBHi, TOOTO

vltzvz(t—‘c) .

Po3B’sa:xeMo0 piBHAHHA BigHOCHO t:

IlepeBipuMO OAMHMIII 1 BU3HAUMMO UMCJOBE 3HAUEHHSA IITyKaHOIL

BeJINUMHN.

18
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v, =,

KM
-TOL
ron
t|=————=ron,;
1= e =T
rog TOJI
80-3
tir=—=4; t=4 rop.
{} 80-20
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Bigcranp, Ha AKiili aBTOMOOiTicT HazmoKeHe BeJOCUIIeSICTa, LO-
piBHIOE iXHi¥l cmiynpHi# KoopamHaTi. 3HalgeMo ii K KOOpAMHATY
BeJIOCUIIeNCTA:

x=x =0t;

[x]z v ‘TOL =KM ;
rog

{x}=20-4=80.

Otrxke, x=80 KM.
s rpadgivuHOro po3B’sA3aHHsA 3aJauvi 3aluUINIEeMO PiBHAHHA PYyXY
BeJIOCUIEeAICTa I aBTOMOOiIA:
x, =20t , x,=80(¢t—3).
IIo6ynyemo ixHi rpagiku. Touka nmeperuny rpadikiB BusHauaTmuMe
KOOPAMHATY MicCIisI, e aBTOMOOiIbL Ha3oKeHe BeJIoCuIlefIcTa, i uac,
KOJIU Ile CTaHeThCsa (AUB. PUCYHOK).

AX, KM
160+ 2
1
120+
801 ----------
404 |
0 2 4 6 t rox

Bionosidv: aBTOMO0OiIb Ha3MOKeHe BeJIOCUIeaucTa ueped ¢t =4 rof
ImicJia BUI3Ay BejiocumenucTa Ha Bimcrani x =80 kM Bigm Xapkosa.

1-n piBeHb CKJ1IagHOCTI

™)

6.1. Ilix yac pyxy B3J0OBXX NIPAMOI PaBJIUK IIOCEKYHAM 3IiM-
CHIOBAB IIepeMillleHHs, sgKe mopiBHoBago 1 MmMm. Um MoK-
Ha BBa’)KaTu HOro pyx piBHOMipHUM?

™)

6.2. MOTOIIMKJIICT, pyXaluuch PiBHOMipHO NPAMOJIHINHO, Ha
MMOOJIAaHHA JIBOX OJHAKOBUX MOIJISHOK JOPOTHM BUTPATUB
pisumii uac. IlopiBHAITEe IMBUIAKOCTI MOro pyxy Ha IUX
TiIgHKaX.

? 6.3. ABTOMOO0OiJIb, PyXalUNCh PIiBHOMIpHO NpPAMOJIIHiINIHO, ABi
OJHAKOBI AIISAHKMN JOPOTM IMOJ0JIaB 3 PI3HUMM HIBUIKO-
cramu. IlopiBHsaNMTEe yac oro pyxy Ha IIuxX OiJISHKaX.
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6.4.

6.5.

6.6.

6.7.

6.8.

Typucr, pyxaoouuch 3 He3MiHHOIO INBUAKICTIO, HA IIOI0JIaH-
HA ABOX MIJIAHOK NLIAXY BUTpPaTuUB pidHuil uac. IlopiBHA-
Te HOBKUHU ITUX OIISHOK.

ABTo0Oyc, 110 pyxaerbca 3i mBuakictio 90 Km/rom, obra-
Hs€ BaHTaXKiBKY, IBUAKICTh pyxy saKoi 15 m/c. Ilobyayii-
Te B OJHIN KOOPAWHATHIN IJOMIMHI rpaikKu HIBUIKOCTEN
Ppyxy 000X TiJ.

MOTOIIMKJIICT i BEJIOCUIEAUCT PYyXalOThCA PIBHOMIPHO IIPs-
MOJIIHITHO Ha3yCTpPiY OAMH OJHOMY 31 INBUIAKOCTAMM Bij-
moBigHO 72 KM/roxm Ta b Mm/c. IloOyayiiTe B OgHiNT KOOpAM-
HaTHi# mioiuHi rpagiku IMBUIKOCTEN PYyXy MOTOITUKJIi-
cTa 1 BeJjiocumenucra.

Ha pucyuky 3o6paskeni rpagiku pyxy aBox aBToOyciB. IIlo
cuinpHOTO MiK pyxamm aBToOyciB? UmM BOHM BiApisHMA-
IOThCA?

Ha pucynky 3o00pakeHi rpadgiku pyxy aBox typuctis. IIlo
cIisbHOrO MiK pyxamu TypuctiB? Yum BOHUM BinpisHA-
IOTHCA?

X A x A
| 17
| ] 2 |
| 2 |
0 t 0 .
o 3adaui 6.7 Mo 3adaui 6.8

6.9. 3a rpadikamMu mmepeMiiieHb ABOX TiJ, MOJaHUMU HA PUCYH-

Ky, BU3HAUTE, AKEe TiJI0O PyXa€TheCs 3 OiJBIIIOI0 MIBUAKICTIO.
Buszaure mBUIKOCTI PyXy TiJ.

S.,M A
60 T I

40T
I1
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6.10.

6.11.

6.12.

6.13.

6.14.

6.15.

3a rpagikamMu pyxy ABOX TiJ, IMOJaHUMM HA PUCYHKY, BU-
3HAUTe, SKe TLJIO pyxaeTbes 3 OijbInoo MmMBHUAKicTio. Bu-
3HAUTe IIBUIKOCTI PyXy TiJ.

o 3a0aui 6.10

PiBuanua pyxy Tina mae Buraan: x=15-3t. Oxapakre-
pusyiTe pyX, YKamKiTh MOro mapamerpu, moOyayiTe rpa-
dbixk pyxy.

PiBuauHa pyxy aBTomoOinsa mae Buriaan: x=-500+20t.
OxapakTepusyiTe pyx, YKasKiTh Horo mapaMeTpu, moOy-
nynTe rpadik pyxy.

PiBasanHA pyxy morara mae Buraan: x=250+100¢. Oxa-
paKTepusymnTe pyx, YKaxKiTh Horo mapaMeTpu Ta Imoo0yayii-
Te Tpadik pyxy, BPaXOBYIOUHU, 1110 KOOPAMHATA BUMiPIOETH-
cAd B KijmomeTpax, a yac y rogmHax.

2-1 piBeHb CKJIapHOCTI

Yu MoKHa BBaKaTU PyX Tija PIBHOMIpHUM IPAMOJIIHIN-
HHUM, SKIIIO BOHO 3a OyAb-sIKi PiBHI mpoOMiKKM dacy 3miii-
CHIOE OJHAKOBi 3a MOAYJEM IIepeMillleHHA?

[IIBuakicTes momupenusa pagioxsumab 300 000 xm/c. XTO
1 Ha CKIJIbKM paHillle IIOYy€e CIIiBakKa: cJyxXadi, III0 CUIATH
Ha Bigcrtaui 50 M Big HbOro y KoHIepTHil 3ani y Kwuesi,
Yy TeJeradnadi, AKi IUBIATHCA IPAMY TPAHCIAIII0 KOH-
nepty B XapkoBi, Ha Bimcrtami 480 km? IIIBuakicTs 3BY-
Ky B IIOBiTpi BBasKkaliTe Takoio, Io mopiBaioe 340 m/c.
TexHiUHI 3aTPUMKHU TeJETPAHCJIAIIl MOKHa He BPaxoBY-
BaTH.
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6.16.

6.17.

6.18.

6.19.

6.20.

Ha akiit Bizcrami mepeOyBae pajmiociyxad, AKUN Uye IIPs-
MY TPaHCJIAII0 KOHIEPTYy Ha 195 Mmc pagimie, HiK ciy-
Xau y KOHIIePTHIiN 3aJi, SKuil CUAUTh Ha BigcTaHi 68 M Bifg
cuenu. IllIBuakicTs momupenusa pagioxsuab 300 000 kMm/c,
a MBUAKICTb 3BYKOBUX XBUJIb y moBiTpi 340 m/c. Texuiuni
3aTPUMKU TeJIETPAHCJIAIl He BpaxOoBYUTe.

Ha npamoainifiHiN AiJAAHIIL JOpOTH HIBUAKICTH PYXY aBTO-
Mo00iia cranoBuaa 90 Km/ron. 3amuIiiTh PiBHAHHS HOTO
PYyXy IJIsI ABOX BUIIAJKiB: a) Y IIOYATKOBUM MOMEHT Yacy
IMOJIOXKEHHA aBTOMO0iJIA 30irajoca 3 IMoUYaTKOM KOOpPAMHAT;
0) y mIOYaTKOBUM MOMEHT Yacy KOOpJAMHaTa aBTOMOOiIsA 10-
piBaIOBasia —200 M. BBarkaiiTe, 110 BEKTOP IIBHUIKOCTL Ha-
MpAMJIEHUN TaK caMo, AK i Bick OX.

Ilo mpamomy 1110ce pPiBHOMipHO pyxXxaBcs aBTOOyC 3i IIBU/I-
KicTio 72 KM/rof. 3amuIliTh PiBHAHHSA HOT0 PYXY AJIS IBOX
BUNAJKiB: a) Yy IMOYAaTKOBUII MOMEHT Yacy IIOJIOMKEHHS aB-
ToOyca 30irajiocsa 3 IOYaTKOM KOOpAMHAT; 0) 3a IIOYATOK
BiIIiKy Yacy IPUIHATO MOMEHT IepeOyBaHHSA aBToOyca
Ha BigcTaHi 2 KM BiJ HDOYaTKy KOOPAMHAT Y HAIPAMKY
oci OX. BBakaiiTe, 110 BEeKTOP IIBUIKOCTI HaAIPAMJIEHUHN
IIpoTu HAmpAMKY oci OX.

PiBHaHHA pyxy JUKHUKA Mae Buriaan: x=-—10+5¢. Oxa-
paKTepudymnTe pyx, YKaKiTh HOro ImapamMeTpu Ta BU3HAU-
Te: a) KOOPAWHATY JIMKHUKA uepeld 4 C Big moyaTKy CIO-
cTepe:KeHHsA; 0) KOOPAMHATY JHKHUKA 3a 2 ¢ J0 IIOUYATKY
CIIOCTEPEeKeHHA; B) IPOMIisKOK Uacy BiJ IIOUaATKY CIIOCTepe-
KeHHS, uepesd AKUN JMKHUK Oyae Ha BigcraHi 20 M Big mo-
JaTKy KoopauHaT. Po3B’siKiTh 3ajauy aHAJITHYHO Ta I'pa-
(diuno.

PiBaasramu x, =20t i x,=700+6¢ samani BigmoBigHO
pyx aBToOyca Ta pyX Besocumneaucra. OxapaxkTepusyure
pyX KOXKHOIO 3 HUX, a TAaKOXX BU3HAUTe: a) Miclie i yac,
KOJIM aBTOOyC Ha3[o:KeHe BeJlocHIeaucTa; 0) KoOoOpaAuHATU
aBTOOyCca Ta BeJjlOcUIIeAUMCTa uepe3 25 ¢ Bij moyaTKy CIHO-
CTepeKeHH:A; B) IIPOMisKOK Uacy BiJ MOUaTKy CIIOCTeperKeH-
HdA, yepesd KU BifcTaHb Mixk HuMH craHoButume 140 m.
Po3B’s:kiTh 3aauy aHAJIITUYHO Ta rpadidHo.
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6.21.

6.22.

6.23.

6.24.

6.25.

6.26.

6.27.

Panicuuii cobaka 3yctpiuae cBoro xassaina. PiBHAHHA pyXiB
cobaKu Ta xas3diHa MaloTh Buraan: x, =11,5¢ i x, =800—1¢
BigmoBigHOo. OxapakTepudyiTe pyx KOMKHOIO 3 HUX, a Ta-
KOK BU3HAUTe: a) Miclle iXHbOI 3yCcTpiui Ta uac, uepes3 AKUM
CTaHeThCsA 3yCTPidu; 0) KoOpAMHATH COOAKM Ta XassdiHa ue-
pe3 10 ¢ Big mouaTKy CIIOCTEPEKeHHSA; B) IPOMIiKOK dacy
BiJ MOYATKY CIIOCTEPEKEHHA, Uepeld AKUN BiiIcCTaHb MiXK Xa-
3daiHOM i cobakoio cramoButume 200 M.

3 nyHKTiB A i B, Bigcranb Misk axumu 216 KM, Ha3ycTpiu
OJAVH OJHOMY PYXalOThCSA MOTOIMKJIICT 1 BeJIOCUIEAUCT 3i
mBuAKocTaMu (2 km/roxn i 10 m/c BigmosigHo. e i Kosm
BOHU 3YCTPiHYTHCs?

3 KueBa Ha miBAeHb BUPYIIUB TOBAPHUM ITOI3[ 31 IMBUIAKI-
cTio 54 KM/TOonm, a uepes 2 roJ B TOMY K HAIIPAMKY BH-
pyIIUB eKcopec 3i mBuakictio 99 xm/rox. 3a AKuil 4ac
i Ha akin Bigcrani Bim KmeBa exkcmpec HasmoKeHe TOBap-
HUN moisn?

JlerkoBuii i BaHTaKHUM aBTOMOOLJII pPyXalOTbCA PiBHOMIp-
HO NPAMOJIIHIAHO B OZHOMY HANIPAMKY 31 IIBUIKOCTAMU
72xMm/roni 54 km/ron BigmosigHo. BusHaure, Ha sKiii BigcTa-
Hi BiJj CBOI'0 MOYATKOBOT'O IIOJIOKEHHS JIETKOBUM aBTOMOOLIb
Ha3JoKeHe BaHTaKiBKYy, AKIIO B IIOUATKOBUI MOMEHT 4Yacy
BiH BigcTaBaB Bijg BaHTa)KiBKu Ha 1 KM. CKijIbKU Uyacy oMy
3Hano0uTHCA? Po3B’AKiTh 3aauy aHaIiTUUHO Ta rpadivuo.

MoTopHnii YOBeH PiBHOMipHO IIJIMBE IIPOTH Tedil II0 IIps-
MOJIIHINHINA AiAAHI piuKy 3 TyHKTY A B OYHKT B i moBep-
TaeTbCcsa Hasad B NyHKT A. IloOyayiiTe mpubausHi rpadiku
3aJIe’KHOCTI IIepeMillleHHs Ta IJIAXYy YOBHAa BiJ dacy.

JIucroHomia piBHOMipHO IIPSAMOJIIHIIIHO ile Ha BeJlocHIIedi
B ceJIO i moBepTaeTbcA Hasad Ao mnormitu. IloOyayiiTe mpu-
O0sin3HI rpad)iky 3aJIeXKHOCTI IIJIAXY Ta MOAYJIA IIepeMiIleH-
HA JUCTOHOMII BiJl yacy, AKIIO IIPOTATOM yci€el IIOI3AKU 1yB
MOCTiMHUM BiTep B HANPAMKY ceJa.

IIBa aBTOMOOiJIi pyXarThcA PIBHOMiPHO IIPAMOJiHINTHO B O/~
HOMY HaIIPAMKY, IPUYOMY HIBUAKICTH IEPIIIOT0 BTPUYi 0iIbh-
I1a 3a IMIBHUAKICTH Apyroro. YmMm BiApisHAOTHCA rpaikm:
a) ixuix mepemimensn; 0) maAxiB; B) mBumkoctein? Ilepe-
BipTe cBOi MipKyBaHHA ITOOYIOBOIO BimmoBigHMX rpadikis.
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6.28. JIBa moTAru pyxaroThbCsA PIBHOMIpHO IPAMOJIIHINHO Ha3y-
CTPiU OAWMH OJHOMY, HIPUUYOMY HIBUIKICTH IIEPIIOT0 BABiUi
OinbIria 3a MIBUAKICTh Apyroro. Ymm BiapisHAOTHCA rpadi-
KM: a) IXHiX KoopauHaT; 0) muiaxis; B) mBuakocteii? Ilepe-
BipTe cBOl MipKyBaHHSA IOOYAOBOIO BiAmoBimHMX rpadikis.

6.29. Ha pucynky HaBeaeHO rpadik pyxy rtina. Axmit miaax
IIPOMIILIO IIe TiJIo, AKe IIepeMillleHHA BOHO 3AiNCHUJIO?

y

X, KM/
10 +-—-—---

_10__ _______________

6.30. Axui maax i axke nepemimnieHHSA 3A1HCHUJIIO Tijo, rpadik
PYXy AKOro HaBeAeHO Ha PUCYHKY?

6.31. 3a rpadikom pyxy TpamBasa (AUB. PUCYHOK) BU3HAUTE: a) Ha-
MIPAMOK HOro pyxy; 0) MIOYaTKOBY KOOPAMHATY; B) MOJIOYKEH-

HA depes ¢, =6 c Bijg mouaTrky pyxy; I') ILIAX, IPONJeHUN 3a

yac pyxy; M) HIBUAKICTH PyXy; €) PiBHAHHS PyXy TpaMBas.

X, M A

X, M A
120+
80T
: —> 40+
3 4 1i,c
Of 2 4 6 8tc
Mo 3adaui 6.30 o 3adaui 6.31

6.32. 3a rpajgikom pyxy aBToOyca (OAMB. PHCYHOK) BH3HAUTeE:
a) HAIPSIMOK HOTo pyXYy; 0) I0OYaTKOBY KOOPAUHATY aBTOOY-
ca; B) uac, uepes aKuii Bim Oyzge Ha Bigctami 100 KM Bixg mo-
YJaTKy KOOPAMHAT; I') IIOJIOXKEeHHs aBTOoOyCca uepesd t =3 roj
BiJl IIOUYaATKy PyXy; 1) HIBUAKICTH PyXy aBToOyca; €) ioro
IlepeMilieHHA 3 MOMeHTY t, =1 roj 1o MOMeHTYy t, =3 TOJ;
€) PiBHAHHA PyxXy aBToOyca.
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6.33. Ha pucyHky mogaHo rpagiku pyxy ABox Tija. Busuaure:
a) MIBUAKICTh PYyXy KOMKHOTO Tijia; 0) BiicTaHb MiK HUMHU
yepes3 3 ¢ Micjad MoYaTKy BiZIiKy yacy; B) uepes3 AKUU dac
micJas IMoYaTKy BIAJIKY Uacy BiACTaHb MiXK TijlaMM CTaHO-
putuMe 60 M; ) piBHAHHA PyXy KOXKHOTIO Tija.

X, KMA
2007 X, MA
150t 120+ I
II

100 + 80T

50 401

0 1 9 3 t,pog 0 4 8 12 t, c
o 3adaui 6.32 o 3adaui 6.33

6.34. Ha pucyHky nmogauo rpadiku pyxy ABoX aBToMOOiIiB. OXa-
pakTepu3ynTe pyxX KOMKHOIO 3 HMX 1 BU3HAUTE: a) Miclie
Ta yac 3ycTpiui aBTOMOO1JIiB; 0) BiicCTaHh MiK HUMU uepe3
2 XB IIicJIS TOYATKY BiJJIIKYy Yacy; B) IIOJIOMKEHHS KOXKHOTO
aBTOMOOiIA uepesd 5 XB MicJdg IMOYATKY BiIIiKy Uacy; r) piB-
HAHHA PyXy aBTOMOOLJIiB.

X, M A
100 | II

801
60|

401

(a)
DN
S
m_
m_-
o
R

3-1 piBeHb CKJIaAHOCTI

6.35. 3 AKO0M0 IMBUAKICTIO Mae pyxaTtucsa HaTa y TpyOOIPOBOIi
3 ILJIOIIeI0 mmomepeuHoro mnepepisy 100 cm?, mo6 3a roguuy
TpybomIpoBogoM mpoTikaso 18 m3 HapTu?
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6.36.

6.37.

6.38.

6.39.

6.40.

6.41.

6.42.

6.43.

ITorik BOmmM, IO Hazae pyxy KoJjiecy MJMHA, Teue 3i IIBUI-
Kictio 0,5 M/c mo Kamaiy, mmmpuHa ssiKkoro 1,5 M, a ruam-
ouHa — 0,6 m. CKiIbKM BooU majzac Ha KOJIecO MJMHA II0-
CeKyHam?

3 micTa 3 iHTepBaJioM 4 XB B OJHOMY HANPAMKY BUIXaJu
IBa BEJIOCUIIEAUCTU 3 OJHAKOBOIO INIBUAKICTIO, IIO JOPiB-
HoBasa 15 xKMm/roa. BusHauTe HMIBUAKICTH TypuUcTa, AKUHI
imm1oB iM Ha3yCcTpiy, AKIIO BiH 3yCTPiB BEJIOCUIEANCTIB 3 iH-
TepBaJioM 3 XB.

ABTOMO0OiNL 3a 45 XB 00irHaB Ba pelcoBi aBTOOyCH, AKi Py-
xaaucd 3 inTepBasiom 30 xXB, Maouu IMBUAKicTs 60 KM /Toz.
3 AKOI0 HMIBUAKICTIO PyXaBCsA aBTOMOOLIb?

IaTepBas Midk 3ycTpivamMu macaskKupCchbKOTo eKcipeca, SKuil
pyxaBca 31 mBuakictio 120 KM/rom, 3 gBOMa e€JeKTPOIO-
isgamMm, 10 iXaam B IIPOTUJIECKHOMY 0 HBOTO HAIIPAMKY
3 ogHaKOBOIO mBUAKicTiIO 80 KM/roxa, cranoBuB 20 xB. Bu-
3HAUTe iHTepBaJl PyXy eJEeKTPOIIOi3diB.

Ha pucynky nmogaso rpagik 3aje:XHOCTI KOOPAUHATH TijIa Bif
yacy. Uu MOKHAa CTBEPAKYBATHU, IO TijIOo IIepedyBa€ B CTaHi
CIIOKOI0, SAKIIO iHIINX BiOMOCTEeH mpo iioro pyx Hemae?

A

0 t
Pyx Tina mo:xkHa ommcatu y mioinuii XOY piBHAHHAMMU:
x=4+3t, y=5—-6t . 3anuIinite piBHAHHA TPAEKTOPil pyxy
IILOT'O TiJia, TOOTO 3aJEeKHICTh Y Bix X.

Pyx Benocunenucra B muaomiuHi XOY 3MiHIO€THCA 3TigHO
3 piBHAHHAMU X=-5t 1 y=8+2¢{. 3anuniiTe pPiBHAHHA
TPAaE€KTOpPil pPyXy BeJocumnenucra Ta MOOyAyHTe TPAEKTO-
piro Moro pyxy.

Ha pucyuky nmogano rpadiku HIBUAKOCTEH PYyXy ABOX Ka-
tepiB. IloOyayiiTe rpadikm pyxiB IuxX KaTepiB, 3a AKUMU
BU3HAUTE MicIle Ta Yac iXHBbOI 3ycTpiui, AKIIO BiZOMO, IO
B IOYATKOBUIM MOMEHT Yacy KOOPAMHATHU KaTepiB MaJiu 3HA-
yeHHd 0 M i 75 M BigmoBigHO.
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6.44. Ha pucyHkKy nmojgaHo rpaiku IMBUAKOCTI 1BOX moTAris. Ilo-
oynmyiiTe rpadiku pyXiB IIMX HOTATIB, 3a AKMMM BU3HAUTE
MicIe Ta Jyac, KOJIM IIOUYHEThCS OOTiH OJHOTO IIOTATa iHIIINM,
AKIIO BiIOMO, IIT0 B MOMEHT IIOYATKY BIAJIKY 4Yacy IXHi KO-
opauHaTtu manau 3HaueHHA 100 m i 400 m BigmoBizHO.

vy — A

10

5__

U

X

0 2

6

-5

II

o 3adaui 6.43

oV

t

7. BIOHOCHICTb PYXY

M
C

—
jnl

A

I1

l N,

Mpuknaan po3B’ss3yBaHHS 3apaud

5

10 15 ¢, ¢

o 3adaui 6.44

3amaua 1. Baron saBmupiniku 2,4 M, AKUHA pyXaBCcA PiBHOMipHO
MIPAMOJIiHITIHO 31 mIBHUAKicTIO 54 KM/ToxA, OyJ0 mIpPoOUTO KyJero, AKa
JIeTijia IepIeHANKYJIAPHO 10 HAIIPAMKY pyxXy BaroHa. OTBopu BiJ KyJIi
Yy CTiHKaX BaroHa 3MillleHi oAWH BigHOCHO iHIIIOTO Ha 6 cMm. BusHauTe

HIBUAKICTh PYXY KYJIi.

Harno: CIl
d=2,4 m
v=54 — v=15
Tox
=6 cm 1=6-107% M
u—=2?

y BaroHi: t, = ;

Poszs’azannsa
3agaya 1moB’sg3aHa 3 BiTHOCHIiCTIO
PyXy BaroHa Ta KYy.Ji.
Yac pyxy KyJai, AKUN MU BBasKa-
THUMEMO PiBHOMIDHUM HNPAMOJIIHINHAM
(BHEXTYEMO 3MiHOIO MIIBUIKOCTI KYJIi ITif
yac il B3aemogii 3i cTiHKaMu BaroHa),

, e U — HMIBUAKICTH PyXy KVJIi; yac mepeMillleHHs Ba-

roHa Ha BifgcTaHb [ (caMe UM IepeMillleHHAM 3YMOBJIEHO 3MilleHHA

27

2 R0



. . . . l .
BXiJHOro Ta BUXiZHOrO OTBOPiB KyJi): t,=—, e v — IIBUAKICTB
v

Pyxy Barosa.
_ dv

. d 1 .
Ockinpku t, =t,, TO —=—, 3BIAKHU U e
u v

IlepeBipuMO ogmHMIIL I BU3HAUMMO YMCJOBe 3HAUEHHS HIYKaHOIL
BEeJINUNHMN:

M
==
2,415
=———=600;
g 6-10
u=600 Mm/c.

Bionogidv: mBuakicts xKyai 600 m/c.

3dagaua 2. Xuonuuk Oirae mo eckasaartopy. Ilepimoro pasy BiH
HapaxyBaB 50 CXOAMHOK, a APYroro pasy, PyXalodyuch y TOH Ke OiK
3i MIBUAKiCcTIO, BTPMYi OiJIBIIIOI0O BiJHOCHO ecKaJjiaTopa, HapaxyBaB
75 cxonuHOK. CKiJIBKY CXOIMHOK BiH HapaxyBaB 01 Ha HEPYXOMOMY
eckaJyaTopi?

ano: Pos6’a3anna
n, =50 3amauya 0a3yeThCA Ha BiJHOCHOCTI PYyXy XJIOIUYUKA
n,="175 Ta ecKaJaTopa.
u, =3u, Hexaii v — monmyJib IIBUAKOCTI ecKajaTopa, [ — #oro
n— 9 JTOBKMHA, N — KIJbKICTh CXOAMHOK Ha HEPYXOMOMY
eckaysatopi. OueBugHO, 10 Ha OAMHUIIIO JOBXKHHU €cC-
n
KaJjaTopa Ipumnangae N CXOJIMHOK.

3’ACyeMO TaKOK, IK HaOPAMJIEHI IMBUAKOCTI XJIOMUMKAa Ta ecKa-
gaTtopa. AKOm XJ0omYuK Oir IpoTH PyXy ecKajiaTopa, TO, 301JIbIINBITNT
CBOIO IIBUJAKiCTh, BiH HapaxyBaB OuM MeHIIIe CXOIMHOK, ajie 3 YMOBU
BUIHO, III0, PYyXalouuch 3 OiJbIITOI0 HMIBUAKICTIO, XJOIUNK HapaxXyBaB
O0ijbIlle CXOAMHOK, OT:Ke, BiH pyxaBcd II0 X0y eckainatropa. llIsmna-
KicTh MOT0 PYXYy BITHOCHO 3eMJIi 3a 3aKOHOM JOJaBaHHS HIBUAKOCTEN

ITOpPiBHIOBATUME: U+ UV, 4ac Pyxy: t= , BIITIOBITHO MepeMilieHHA
u+v
. ul
BI1OJHOCHO ecKaJjiaTopa: s=ut= .

u+v
n
SIKIII0 Ha OMMHUIIO JOBXKUHE ecKajJaTopa IPUIIALA€E n CXOIOUHOK,

. n
TO HA MIIAXY S XJIOMMYUK IX Hapaxye 8-7.
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wl n u,n

Takum umHOM, y IepHIoMy BUOAAKy: N, =—— —=——,

+ +
ul n 3u,n wrv Loowtv

y APYyIOMy: N, =——— —=——.

u,+v L 3u +v

Mu orpumaam CUCTEMY PiBHAHb, AKYy MOKHA 3alMcaTHU TaK:

(n u +v [ n v
—=—, —=1+—,
n u n u
b 1 1 a60 y 1 1
n 3u +v n 1 v
—_— = —=1+——.
| n, 3u, | 7, 3 u

IHOMHOKMMO APyre PiBHAHHA Ha 3 i BifHiMeMoO Bifi HBOIO IIepIie

3n n 2n.n,

piBHAHHA. OTpuMaemo: 2=———, 3BiIKMU n=——"—,

n n

2 1 Snl —-n,

3HalieMo 3HAUEHHA IMYKaHOI BeJINUUHU:

2-50-75
n=———=100.
3-50-T5

Bionoegiodv: x1onunk Ha HepyxoMoMy eckajsaTopi Hapaxye 100 cxo-

IVNHOK.

2 7.1.

? 7.2.

? 7.3.

4 7.4.
7.5.

1-1 piBeHb CKJIapQHOCTI

ITacaskup cuauTh y 3aKPUTiN KalOTi Temjaoxona, AKUN py-
Xa€THCA 03€POM PiBHOMIPHO mpAMOJiHiltHO. Yu 3MoKe ma-
Ca’XUp, He BUXOAAYU 3 KAalOTH (3a JOIIOMOT0I0 MeXaHIUHUX
JIOCJIiZIiB), BUBHAUUTH HAIIPAMOK PYyXy TeIioxojma?

Y Barosi morsdAra B HAIIPAMKY MOT0 pyxy e gdioguHa. ke
3 IBOX TiJI — BaroH 4Yu JIIOAWHA — Ma€ OiJabIy NIBUIKICTH
BigHOCHO 3eMJIi?

Excnpec pyxaeTbcda Ha IiBIeHBb. ¥ AKOMY HaIpPAMKY Bil-
HOCHO TTOBEPXHIi 3eMJI1 JIETUTH T'€JIIKONTEP, AKIIO IIacaKu-
POBi reJIiKomTepa 34a€ThCs, IO IIOTAT HEePpyXoMuii?

Y ¢pinemi «IIIBuaKicTh» macasKupiB aBTOOyca €BaKYIOIOTH
Ha aBTOILIAT(GOPMY, IO PYXAETLCS MIOPAL 3 aBTOOYCOM.
Y AaKoMy HaAIIPAMKY Ta 3 AKOI0 HMIBUIKICTIO PyXa€eThCsS aB-
TOILIAT(OPMa BiJHOCHO IIOBEPXHi 3eMJIi?

Piukoro mpotum Teuil, mBuakicts Akoi 0,5 m/c, maImBe
YOBEH, INBUAKICTH PyXy AKOTro BimHOCcHO Boau 4,5 Mm/c.
BusHauTe mBuUAKiCTL PyXy YOBHA BigHOCHO Oepera. SAxkuii
IIJIAX BiZHOCHO Oepera BiH mopmoJae 3a 5 XB?
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7.6.

7.7.

7.8.

7.9.

7.10.

7.11.

7.12.

7.13.

7.14.

Piukoio 3a Teuiero, MIBUAKICTH, AKOI 3 M/cC, IIJIUBE IIapo-
IJIaB, HIBUAKICTh PYyXy AKOTO BimHOCHO Oepera 36 Km/rof.
BusHauTe mBUAKiICTL PyXy IIapolljlaBa BiIHOCHO BoAu. 3a
KW Yyac IIapoIliaB mpoige BigHocHO Oepera 70 m?

2-1 piBeHb CKJIAAHOCTI

XJIomumK IIePenanBa€ PiuKy, MIMPUHA IKOI 75 M, 3i mBUI-
KicTtio 1,5 M/c BiZHOCHO BOAM, IIPUUOMY BiH NJuBe IIep-
MeHANKYJIAPHO A0 Tedil, MIBUAKICTh AK0i 2 Mm/c. BuaHaure
IMBUAKICTh PYXY XJOIMUYMKa BigHOocHO Oepera. Ha cKijbKm
MeTpPiB HUIKUE 3a Teuielo XJOomuuK Buijge 3 Bogu? ke me-
peMiIeHHA BiH 3AiHiICHUTH 3a Iel yac?

MocToBuii kpan npotrarom 10 ¢ migHiMae BaHTaX 31 IIIBU-
KicTio 15 M/XB i OZHOYACHO IIepeMilllye 1oro B rOPU30H-
TaJbHOMY HaIPAMKY 3i mBuakictio 0,3 m/c. Busnaure 11e-
peMiIlleHHs BaHTaXXy BiJTHOCHO 3eM.JIi.

Mixx nBoMa NyHKTaMH’, SKi po3TallloBaHi Ha BiAcTaHi
100 kM onuH Bif 0OAHOTO, PIUYKOIO KypPCYye KaTep, AKUN 10-
Jae 1[I0 BigcrauHpb 3a 4 rojn, AKIIO IJMBe 3a Teuiclo, i 3a
10 rog — sarmo nporu Teuii. BuzHauTe MIBUAKiCTL Teuii
Ta IIBUAKICTL PYXY KaTepa BiTHOCHO BOJIU.

ITaponnaB piukoi0 AoJjae BiACcTaHb MisK JBOMAa MicTaMu 3a
6 rox, KOJ1 PyXa€eThCsd 3a Tedi€elo, i 3a 8 rog — KoJu mpo-
™1 Teuil. 3a AKUI Yac IIOoJoJIa€ BicTaHb MiyK IIMMU MicTa-
MU IJIiT?

3a 1,5 rox Karep goJiae BiAcTaHb MisK ABOMA IIPUCTAHSIMU,
10 CTAHOBUTL 18 KM. 3a AKUM yac BiH II0J0Ja€ 3BOPOTHIM
MJIAX, AKINO IMBUAKiCTh Teuii 3 Km/ron?

EckanmaTop meTpo pyxaerbcda 3i mBuakictio 0,75 m/c. 3a
AKUN Yac Imaca)Xup IIiTHIMeThCs II0 eCKaJlaTOpPy 3aBOBIK-
Ku 50 M, SKIIO BiH ife B HAOpPAMKY HOro pyxy 3i IIBuji-
KicTio 0,25 M/c BiZHOCHO CTpPiUKHU eckajaTopa?

ITacaxxkup migHiMaeThCA DIMIKY 10 HEPYXOMOMY €CKaJaTopy
3a 2,5 XB, a AKINO uae 1mo pyxomomy — 3a 50 c. 3a aruit
yac ecKaJaTop IigHiMe macakupa, SKUH CTOITh Ha HBOMY?

EckamaTop MeTpo mimHiMae HepyXoMoOro Iacaskupa 3a
1,5 xB. Ilacaxup mo HePyXoMOMY ecKajJaTopy HimHima-
€Thbca 3a 2,5 XB. 3a AKUN Yac HMigHIMeThCs IIacaskup, IO
Hize 110 PyXOMOMY ecKaJjaTopy?
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7.15.

7.16.

7.17.

7.18.

7.19.

7.20.

7.21.

Benocunenuct o0ranse apMiliCbKy KOJIOHY B3aBIOBKKU
300 M, pyxawuucs 3i mBuaKicTio 18 KM/roxa. 3a AKUM yac
BiH 3IiMiICHUTDH OOIiH, AKIIO KOJIOHA PYXAa€ETHCS 3i IMMBUIKIiC-
TiI0 4,5 KM/T0Om?

ITacamkupcbKuit moTAT, IMBUAKICTL pyXy AKoro 108 km/ropm,
i ToBapHUM, AKUUA PyXaeTbcA 3i mIBUAKicTiO 54 KM/rof,
inyTh IO mapajieJbHUX KOJIIIX B OJHOMY HaIPAMKY. 3a
AKUM Jac BigOyzeThbcs OOriH, AKIIO AOBMKHHA IOTAIIB JO-
piBHIOE BigmoBigHo 120 M i 180 m?

IIlBa moTArm pyXaroThCcA HalycTpiu onuH omHOoMy. Ilaca-
JKUP MEepIIoro IIoMivae, 110 APYTui IOTAT, JOBKUHA AKOI0
150 M, mpoxoauTh IMOB3 HBOTO 3a 6 c. 3 AKOIO IIBUAKI-
CTIO PYXA€ThCA APYTUM MHOTAr, AKIIO IIEPIIUN PYXa€e€ThCA
3i mBuaKicTio 36 Km/Tom?

3-i1 piBeHb CKNagHoOCTI

Bopgiit, cigaroum B aBTOMOOiJbP 3 BiAKUIHUM BEPXOM,
3’scyBaB 3a HAXUJIOM JepeB, 1110 BiTep AMe 3 miBHOUi. Kosn
K BiH moixaB Ha IIiBJeHb, TO HEBIOB3i BiguyB, IO BiTep
aMe oMy B o0amuus. fIK Ile IMOSACHUTH, BPaXOBYIOUHM, IITO
HaAOPSIMOK BiTpy He 3MiHUBCHA?

Bix nmpucraHi B IPOTUIEKHUX HAIpPAMKAaX OJHOYACHO Bij-
IJINBAIOTh YoBeH i miait. Uepes 15 XB 4OBeH MUTTEBO PO3-
BepTaeTheA i miIuBe Haszan. CKiabKU yacy oMy 3HAZ00UTH-
cs, 1100 Ha3gorHATH HIJIiT?

ILniT saBmoB:xKmM 16 M namBe pPiuKoOI0 3i IIBUIKiCTIO
0,8 m/c. B3goB:k mjoTa piBHOMiIpHO pyXaeThbcs JIOAMHA,
saka 3a 20 ¢ mpoxoauTh HOro BiJf OJHOTO KPaio M0 iHIIIOTO
i moBepTaeThbcA Ha3ad. SHAUIITHL MIBUAKICTh PYyXY, MepeMi-
HIeHHsS Ta NPONAeHM JIOAWHOI ILJIAX: a) BiTHOCHO ILJIO-
Ta; 0) BimgHOCHO Oepera.

IIniT saBmupmiku 12 M IJIMBe PiyKOI0 3i MIBUIKICTIO
1,5 m/c. Ilonmepek mjoTa pPiBHOMIPHO PyXaeThCA JIOAWHA,
sAKa 3a 16 ¢ mpoxoauTh MOro BiJi OMHOTO Kpaio IO iHIIIOTO
i moBepraeThcA Hazan. SHAUAITH IMMIBUAKICTE PyXy, Hepemi-
IITeHHA Ta MPOUIeHNH JIIOAMHOIO IIIJISX: a) BiJHOCHO IJIOTA;
0) BimHOCHO Oepera.
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7.22. ]IBa Tijla pyXaioThbCsA PIBHOMiIpPHO NPAMOJIIHITHO Ha3yCcTpiu

7.23.

oxHe omHOMy. IIpm mbOMY BifCTaHB MidK HMMHU KOXKHiI 3 C
ameHInyeTrbesa Ha 240 M. Ha cKinbKu 30iabITyBaTHMETHCS
BiicTaHb MiK HMMHU KOKHi 4 ¢, AKIIO Tija OyAyTH pyxXa-
THUCA B OOJHOMY HampAMKY? Bimomo, 110 mMBUAKICTL PyXy
oxuoro 3 tia 50 m/c.

3 nyHKTiB A i B, Bigctanb Mik akumu 500 M, Ha3ycTpiu ogquH
OJHOMY II0O IPAMIiHl JOpo3i UAYTH ABa OpaTu 3 OJHAKOBOIO
IMBUAKiCTIO 5 KM/Tox. Bim ommoro 6paTta g0 Apyroro 0isKUTH
ixHilt cobaxa, AKMi1, JOOIrIIN, HEeraiiHo IIOBEePTAE i MUUTH IO
nepioro 6para. Ile moBTOprOETHCA, JOKM OpaTu He 3yCTPi-
HYyThcsA. BusHauTe mepeMinieHHA cO0OAKM Ta IPOUIEHUN HUM
IJISX, AKIIO IMIBUAKICTE pyxy cobakm 20 KM/TOf.

8. CEPEAHSA WWBUAKICTb
HEPIBHOMIPHOIO PYXY

Mpuknag po3B’a3yBaHHA 3apay

3amauya. UBepTh IJAAXY aBTOMOOiJNb pyXaBCcA 3i IMIBHUAKICTIO
120 km/ron, a pemnity muaaxy — 3i miBuakicTio 90 Kkm/ron. Busaaure
CepenHI0 MIIAXOBY HMIBUAKICTBL pPyxXy aBTOMOOiJsi. BBakaiiTe, mio Ha
KOMKHIN 3 AiIAHOK aBTOMOOiJIbL pyXaBcsA PiBHOMipHO.

Iamno: Posg’a3anna
b =120 KM CepenHda mIsgxoBa MIBUAKICTh BUBHAYAETH-
=
l
. ron ca 3a Qopmynon v, =—, mpudomy =1 +1,,
— t
h=7" . 1
a t=t +t¢,. 3 yMOBH BijoMO, II10 [ =Zl ,al, —
KM
v, =90 rox pemTa IMIIAXy — MOKe OyTu 3HalileHa AK
3
Vpep — ? l,=1-1, ToOTO I, =Zl.

BpaxoBymouwu, 110 pyx Ha OKpeMUX AiJAHKaX PiBHOMiIpHUM, 3HA-

L. l 3l

nigemo t, =—=——1 t,=—=——, ToAi Bech Uac pyxy
v, 4v, v, 4,
Lo Lo 8l I(v, +3v,) .
4v, 4v, 4v,v,
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Ilicna mimcTtaHoBKM y (GOPMYJIYy cepeaHbOl IMIBUIKOCTLI OTPH-
Ma€eMO:
Py = l(lv 4?::5) -
2 1 2 1
IlepeBipuMO OAMHUIII BUMipIOBAaHHA U BU3SHAUMMO YHCJIOBE 3HA-
YeHHS MIYKAaHOI BeJIUUYNHU:

KM KM
[v ]: rog rox _ KM {v }ZMZQG.
cep KM KM rog = L P 90 + 360 ’
ros TOJ

Ueep =96 KM/TOL.

Bionogidv: cepenHsa IMBUAKICTh PYXY aBTOMO0O1JIA HA BCbOMY HIIAXY
craHoBuJjJa 96 KMm/ros.

1-1 piBeHb cKnagHoOCTI

™)

8.1. Hu moke cepenHsa IJIAXO0BaA IIBUAKICTh PYXY Tijga 3a MO-
IyJeM MOPiBHIOBATU CEPemHiil IMBUIKOCTI mepeMillleHHs?

8.2. Baros, pyxarouucs mmig yxmi, mogojsaB 120 m 3a 10 c. Cxo-
TUBINNCA 3 TipKH, BiH IPOMIIOB A0 IOBHOI 3YNMHKH IIIe
360 m 3a 1,5 xB. BusHauTe cepegHI0 MIBUIKICTh PYyXy Ba-
roHa.

8.3. IIporarom 12 c¢ BedocHMImeaucT pyxaBcs 3i IIBUIKICTIO
18 xMm/ron, HacTymHi 25 ¢ — 3i miBuakicTio 4 Mm/c. fIKoI0
OyJa cepeiHs IIBUAKICTHL HOTO Pyxy?

8.4. Ha pucyHKy nmomaHo rpagik 3ajIe?KHOCTI ILIAXY, IPOHUIEHO-
ro aBromobiseM, Big uacy. BusHauTe MIBUAKICTh PyXy aB-
TOMOOLJISA Ha KOMKHIN JiJAHIL Ta cepeqHIO IIBUAKICTL H10OT0

pyxy.

[, KM A

150+

100+

50
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8.5.

8.6.

8.7.

8.8.

8.9.

Ha pucynky nmozaso rpagik 3ajJeXHOCTi IIPOMAeHOro TijioM
HLIAXy Big udacy. OxapakTepusyiiTe pyx Tina. Busmaure
cepeqHIO IMBUAKICThL MOr0 PyXy Ha BCbOMY IIIAXY.

L,™M A
16t

12

2-1 piBeHb CKJIapHOCTI

Bigcranp mixk micramm cramosuTh 6000 xm. JliTak, momo-
aaBmu 4000 xm 3i mBuakicTio 800 KM/roxa, 3ailiCHUB BU-
MYIIEHY IIOCaAKy Ha IpoMiKHOMY aepoapoMi. Uepes 3 rox
BiH BHJIETiB 3 IILOT'O aePOAPOMY i 3a 4 T'oJ I0JIeTiB 10 MyHK-
Ty NpHU3HadeHHdA. BuaHauTe cepegHIO IMBUAKICTL IIepeMi-
IIeHHd JIiTakKa.

Bincranp mixk nyaEKTamMmu A i B ctanoButh 360 kM. ABTOOYC
mpoixas mepiri 120 KM 3a 2 rof; pemTy mIIAXy BiH ixaB
3i mBuakicTio 80 kM/rox. Akor OyJa cepeaHs IMBUIKICTD
pyxy aBToOyca?

Benocuneamct, pyxawumch 3i mBHAKicTIO 24 KM/TOI,
BCTUT mpoixaTu 36 KM, IepIl HiK HOro BeJocuIlel 3Jia-
MmaBcsa. ['ogmHy BiH HamaraBcs BiIpeMOHTYBAaTH BeJIOCH-
mmef, a KOJIA 3 I[bOT'0 HiY0T0 He BUHIIIJIO, IIOBEPHYB AOJA0MY.
IIpoiimmosmu 10 KM 3i mBuUAKicTIO 5 KM/ToM4, BiH 3ymu-
HUB IMONYTHY MaNIWHY i 3a IIIBrOAWMHU IMOBEPHYBCA AOHO-
My. BusHauTe cepegHIO HNIJIAXOBY IIBUAKICTH PYXY BeJIO-
cullegucTa.

Ilignimatouuchk Ha Topy, JUKHUK IIPOUIIOB 3 KM i3 cepe-
HbOIO INBUAKICTIO 5,4 KM/T0/I, a BiAIIOUMBINM Ha ropi 15 XB,
CIIYCTUBCSA iHITMM CXMJIOM, IOoAoJaBIIn 1 KM i3 cepeHbOIO
mBuakictio 10 m/c. Busnaure cepegHIO HMIBUAKICTh PyXYy
JVKHUKA Ha BCbOMY IILIAXY.
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8.10.

8.11.

8.12.

8.13.

8.14.

8.15.

8.16.

Ilix yac 3maraHp BeJIOCHIIEONCT IIPOiXaB IepIle KOJIO
3i mBumakKicTio 25 KM/ronm, a Apyre — 3i IMBUAKICTIO
30 km/rox. fAxoro Oyna cepeaHs MIBUAKICTh PyXy BEJIOCH-
MeANCcTa Ha BCbOMY IILJISAXY?

Ilepiry mosioBuHY 0iroBOi AOPisKKHM CIIOPTCMEH IIpobir 3i
mIBUAKicTIO 27 KM/ToA. 3 SIKOIO IMIBUAKICTIO BiH pyxaBcs
Ha IPYTif IIOJOBUHI AMCTaHIIII, AKIIO cepeaHs IIBUIKICTD
oro pyxy cranoBmuja 18 xm/roxa?

TpertuHy ILIAXY eKcIIpec pyxaBcd 3i mBuakicTio 90 kM /rox,
HACTYIIHY TPEeTUHY HIIAXYy — 3i mBuakictio 150 Km/rog,
a OCTAaHHIO TPETHUHY INBUAKICTH MHOro pyXy CTaHOBUJA
120 xMm/rox. fIkoro OyJia cepegHs HMIBUAKICTh PYyXy eKc-
mpeca?

TpeTuHy IMLIAXY TYPHUCT PyXaBCA 3i IMIBUAKICTIO 5 KM/TOJ,
a pemITy IJIAXY MIBUAKICTh OT0 pyXy cTaHOBuUJIa 4 KM /TO[I.
Busnaurte cepemH0 HMIBUAKICTh PYXYy TYypHCTa Ha BChOMY
IMIIAXY.

TpeTuHy Uacy IOTAT pyXaBcs 31 IMBUAKICTIO 72 KM/T0I, Ha-
CTYHHY TPEeTHHY uacy — 3i mBuakictio 50 KM/rom, a ocTaH-
HIO TPETUHY INMBUIKICTHL MOT0 PyXy CTaHOBMJIA 58 KM/TOJ.
SKoio OyJia cepemHsdA IMBUAKICTL PyXy morara?

YUBepTh yChOTO BUTPAUYEHOTO Yacy TYPUCT iIIOB 3i IIBUJI-
KicTIO 5 KM/ToJ, a pPellTy Yacy ixXxaB Ha KOHi 3i IMBUIKic-
Ti0 20 KM/ron. BusHauTe cepegHI0O HIBUAKICTH PYyXy TY-
pucra.

3-1 piBeHb CKJIaQHOCTI

Y CcKiJIbKU pasiB BiApi3HAIOTHCA CepPeaHi MIBUIKOCTI PyXy
aBTOMOOLJIA HaA Ti# caMiil HiJIAHI HIIAXY YV ABOX BUMIAL-
KaxX: B OJHOMY BUIIAAKY II€PIIy HOJOBUHY BUTPAYEHOTO
yacy BiH ixaB 3i mBuakictio 40 KM/rom, a Apyry HOJOBU-
HY 4yacy — 3i mBuakictio 60 KM/roa; y ApyromMmy BHUIA-
Ky aBTOMOOiJIb IpoiXaB MepHIy Ta APYry IIOJIOBUHM IIJIA-
Xy 3 TUMU CaAMUMU IMTBUAKOCTAMU, IO I B IIePIIIOMY BU-
nagry?
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9. PIBHONPUCKOPEHUN PYX

Mpuknaan po3p’sa3yBaHHS 3apauy

3amaua 1. Koopamuara Tijna, ke pyxaeTbca B3IO0BK oci OX,
3MiHIOETBbCH BimmoBimHO mo piBHAHHA x=8+5¢t-1,25¢°. Busnaure
ImapaMeTpu PyXy, oxXxapaKTepusyiTe uoro ta mooyayiite rpadik sa-

JIEKHOCTL U, (t) .

Ilano:
x=8+5t-1,25¢"

Poszs’a3annsa
HaBenene piBHSAHHSA BiAmoBigae PiBHSAHHIO

— 9
X, {

Uy, — ?
a — ?

X

vx(t) — ?

PiBHONIPUCKOPEHOTO IPAMOJIHINHOTO PyXy, AKe
2

X

Ma€ 3arajJIbHUM BUTJIAL: X =X, + U, I+ . Bra-

JKarouwu, 110 Bci Beamunuu gauo B CI, 6auumo, 1110
x,=8 ™M, v,, =5 mM/c, a,_=-2,5 m/c?
dopmysa MHUTTEBOI ITBUIAKOCTI IIig dYac
PiBHOMIipHOTO INPAMOJIIHIMHOTO PyXy MAae€ BU-
radan: v, =v,, +a.l, OTKe, y HAIIOMY BHUIOAAKY
v, =5-2,58t.
Criaazemo Tabiauio Ta modyayemo rpadik

HIBUAKOCTI (IMB. PUCYHOK).

-2.54

3a mapaMeTrpaMu pyxXy Tija Ta rpadgikoM IIBUIKOCTI poOMMO BU-

CHOBOK: TiJIO PyXa€ThCA B HAIPAMKY KoopAmHaATHOI oci OX (va >0)
PiBHOIIPUCKOPEHO (ax < 0) ; uepes 2 ¢ MicJIsg MOYaTKYy CIIOCTePeKeHHA

TiJIO BYNIHUHAETHCS, IIICJIA YOT0 PYXaAETHCA PiIBHONPUCKOPEHO (| v,

JIiHINTHO 3pocTae) MPOTHU KOOPAMHATHOI Ooci (vx < 0) .
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3agaua 2. 3a 50 M 10 B’i3Ay Ha MicT MOTOIMKJIICT, AKUI JO TOTO
pyxaBcsa 3i mBuaKicTio 54 KM/Troj, mouyaB rajbMyBaTu. l'ajbMiBHe
IIPUCKOPEHHs 3a MOAyJieM HopiBHIOBaJio 2 M/c?. Yu mopyHiuB BOmili
mpaBmjia, AKIIO Iepen B’i3JoM Ha MiCT € 3HAaK OOME)KeHHS IIBUIKO-
cti 10 xm/rox?

Ilano: CIl Posz6’a3annsa
KM M
v,=04 — v, =15 — . - -
rof C v, a b
s=50 M —> «— >
M 0 s, x
a=2 —
c . .
. IT1o6 BixmoBicTHM Ha 3anuTaHHA,
KM .
v=10 v=28 — IocTaBJieHe y 3ajJaui, MOKHa, Ha-
ron ¢ IPUKJIAM, 3HAWNTHU raJbMiBHUH IILJIAX
S — 9 MOTOIIUKJIIICTA.
rajJbM

Pyx 3a yMOBOIO PiBHOIIPHMCKOPEHUIT, IepeMillleHHsA MOTOI[UKJIicTa
2 2
v.-v
X 0x

MOsKe OyTu 3HalifeHe 3a (QOPMYJIOIO S =—=—>* a0o0, BpaxXOBYIOUH,

X raJibM
2a,

o U,, =V,, @, =—G, U

X

=v, 8§, =$, OTPUMAEMO:

X

_2a

IlepeBipuMO OAMHUIIL ¥ BU3HAUMMO YHCJIOBEe 3HAUEHHSA IaJIbMiB-
HOTO NLJIAXY:

2 2

2
[SF&HBM :l = u =M; {SI‘aJ'IbM } = 1522# = 54 ’ sI‘aJII:M = 54 M.

2
C

Bauumo, 1110 He0OXiZHMY raJbMiBHUH HIJIAX OiJIBININK 3a BiicTaHb,
sAKa 3aJUIINJIacad OO MOCTY.

Bionogidv: MOTOIUKJIICT MOPYHIINB IpaBUia PyXxy.

1-n piBeHb CKJIagHOCTI

9.1. Ilorar Bupymiae Big crauIlii MmeTpo. 3a SKUI 4yac BiH J0-
CATHE MIBUAKOCTI 72 KM/TOH, AKIIO PO3TAaHAETHCA 3 IPU-
ckopeuuam 1 m/c??
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9.2.

9.3.

9.4.

9.5.

9.6.

9.7.

9.8.

9.9.

9.10.

9.11.

PeaxTuBumii jgiTaxk 3AiJiCHIOE IIOCAAKYy Ha aepoapoM, Ma-
oun MBUAKiCT, 324 Km/rox. CKiabKHM uvacy mpoije a0
MOro 3YyNMHKM, AKIIO JiTaK PYXaeThCA 3 IPUCKOPEHHAM
9 m/c2?

MoToIUKJIICT IIPU rajJbMyBaHHI PYXaeTbCsa 3 IIPUCKOPEH-
Ham 0,5 m/c? i synuHsaeTbca dyepes 20 ¢ Imicias moyaTky
raabMyBanHsd. SIKoI0 Oyja mouyaTKoOBa HMIBUAKICTE PYXY MO-
TOIIUKJIicTa?

Busuaure moso:keHHs Besocunenucra depes 0,5 xB miciasa
CTaApTy, SAKIINO BEJOCUIIEAUCT PYXAETHCS 3 IIPUCKOPEHHAM
0,25 m/c2.

Baiinapka, pyxaounuch pPiBHOMIPHO IPAMOJIIHINHO, IIJIMBJIA
3i mBuaKicTio 6 m/c. Ilicaa npoxoa:keHHA (PiHiITY CIIOPT-
CMEeHU OITYCTHJIM Becjia, i gaJji Oaiimapka pyxaJjaca 3 IO-
crifinum npuckopenuam 0,5 m/c?. Ha akii Bigcrani Bifg Ji-
Hil ¢Qimimy Oaiimapka onumHUTHCA uepes 4 c?

Tpoaeiibyc, pyxamouuch 3i mBuakKicTio 18 KmM/ron, 3ymnu-
HUBCA 3a 4 ¢. BudHaure NpuCKOPEeHHS HOro Pyxy Ta rajb-
MiBHUI HIIJISX TPoJierdyca.

JIitak 3a 14 ¢ 30i1bI1IuB ¢BOIO IIBUAKiCTE Bix 108 KM /Tox 10
360 xMm/roxa. AxumMu npm nboMy OyJIM NPUCKOPEHHS HOTO0
PyXy Ta IepeMillleHHs, AKIIO JIiTaK pyXaBcs PiBHOIPUC-
KOPEeHO IPSAMOJiHIiNHO?

3aJjleKHICTh INBUAKOCTI pyXy Tijia BiJg yacy Ma€e BUTJIAL:
v, =2+1,5¢. OxapaKTepusyliiTe pyxX Tina Ta BA3HaA4UTe IIa-
paMeTpu IIbOT0 PYyXYy.

IsuakicTs pyxXy Tijla 3MiHIOETHBCS BTiTHO 3 PiBHAHHAM
v, =50—-4¢. OxapaKTepusyliTe pyxX Tijla Ta BH3HAUTe IIa-
paMeTpu IIbOT0 PyXYy.

Koopaunaara Tijna, 1110 pyXa€eThbecs, 3MiHIOETHCA 3TiTHO 3 PiB-
HAHHAM X =4t +1,5¢t* . OxapakTepusyiiTe pyx Tija, BU3HAU-
Te ImapaMeTpPH I[bOI0 PYXY Ta 3alUIIiTh PIBHAHHSA 3aJIeK-
HOCTI IMIBUAKOCTi PyXy Big dacy.

PiBHAHHA pPyxy Tina Mae Burian: x=8—5t+5¢°. Oxapak-
TePU3YUTe PyX Tijia, BU3HAUTE IIapaMeTPH I[bOT0 PyXy i 3a-
OUNIITHL PIBHAHHSA 3aJIe;KHOCTI HIBUIKOCTL BiJ dacy.

2 R0



2 R0

? 9.12. 3a rpajdikamm 3aJIe’KHOCTI ax(t) IJIsT KiTbKOX Tia (muB.
PUCYHOK) OXapaKTepusynTe pyxX KOKHOTO Tija, SAKIIO IO0-
YaTKOBI IMIBUJAKOCTI PyXy BCiX TiJ OMHAKOBi, HanpAMJIEeHi
y 6ik oci OX i maroTh 3HAUEHHSA 5 M/C.

M
a, = A
ESN
I
4
II
2
2I 4 6 A
0 t, c
1 I11
-2

9.13. 3a rpadixkom 3ajJIe’KHOCTI HMIBHUAKOCTi Big uacy, AKUI Ha-
BeJIeHO Ha PUCYHKY, OXapaKTepu3yulTe PyxX Tija, Bu3HAU-
Te MOYAaTKOBY INBUJIKICTH i HNPHUCKOPEHHS HOro pyxy Ta
3aNUIIITh PIBHAHHA B3aJIeKHOCTI HIBUIAKOCTI BiJ dYacy:

L, =V, (t) .

9.14. Ha pucyHKy HaBeAeHO rpa@iK 3aJeXHOCT1 HIBUAKOCTL pyXy
Tijta Big wacy. OxapakTepusdyiTe pyxX Tijla, BU3HAUTE II0-
YaTKOBY HIBUAKICTH 1 IPUCKOPEHHA MOT0 PyXy Ta 3alXALIITh
PIBHAHHS 3aJI€KHOCT1 IMIBUIKOCTIL Bix 4acy: v, :vx(t) .

M
v,— A
M T ¢
v, 5 A 1207
10+ 80+
51 40 T
0f 5 10 15 20 t,c 0 5 10 15 4 ¢
o 3adaui 9.13 o 3adaui 9.14

2-1 piBeHb CKJIAAHOCTI

9.15. KocmiuHuii Kopabeab poO3raHAEThCA i3 CTAHY CIOKOIO IO
mBuAKocTi 11 xm/c, momosaBmu 200 KM. 3 AKUM IIPUCKO-
PEHHAM BiH pyxaeTbcsa?
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9.16.

9.17.

9.18.

9.19.

9.20.

9.21.

9.22.

9.23.

9.24.

9.25.

40

3 AKOI0 MAaKCHMAJBbHOIO INBUAKICTIO NOBUHEH 3alTH Ha
IIOCAaAKy JiTak, I00 IPU3EeMJHUTHCSI Ha CMY3i 3aBIOBIKKU
850 M, AKIIO rajJbMiBHEe NPUCKOPEHHSA NOpiBHIOE 4 M/c2?

ABTOMO0OiIF PyXaeThcsd PIiBHOMIPHO HO TOPU30HTAJILHIiN
ninauimi 3i mBuakKicTio 36 KM/Ton. YBIMKHYBIIMU iHIITY
mnepemavy, BOAiN uepe3 525 M 30iJBIINB INBUIKICTHL OO
90 xM/ron. 3 AKUM IPUCKOPEHHSIM PyXaBCs aBTOMOOIJb
Ha i giaaumi?

Kynsa, 1m0 setTuTb ropu3oHTaJIbHO 3i mBuakictio 400 m/c, 1mo-
TpamIsae y AepeB’ SHUU OPycTBep i 3acTpArae B HbOMY Ha I'JIH-
ouHi 10 cm. CKigIbKM yacy pyxajachk KyJs y Opycreepi? Ha
AKiM rnOuHi 11 MBUAKICTE 3MEHIIINJIACh VABiUi ITPOTU TOUAaT-
KO0BOi? BBaskaiiTe pyx KyJii y OpycTBepi piBHOIPUCKOPEHUM.

JIMKHUK CcIIyCKaeThCcA 3 ropu, AJoBxKuHA aKol 108 M, 3 mo-
YaTKOBOIO INBUAKicTIO 6 M/c i mpuckopenusam 0,5 m/c2.
CkinbKu yacy TpuBaB cOycK? SIKOI IMIBUAKOCTI JOCAT JIMK-
HUK B KiHIII cmycky?

IToTar Ha moyaTKy CIIyCKY 3aBAOBKKMN 340 M MaB NIBUAKiICTH
54 km/rop i ciyctuBcsa 3a 20 ¢. 3 AKUM IIPUCKOPEHHAM pY-
XaBCsA IOTAT i AKY IIBUAKICTHL PO3BUHYB y KiHI[I CIIYCKY?

Pyxatounch piBHOIIPHUCKOPEHO 31 CTaHY CIOKOI0, BaHTAXKiB-
Ka Ha AedKil Bimcrani mabysaa mBugkocTti 36 km/roxn. Ky
IIBUIKICTL BOHA MaJia IIOCePeIMHL I[bOT0 IIJIAXY?

Kyinpka 3i cTaHy CIIOKOIO CKOUYYETHCSA 3 TiPKM JOBMKHUHOIO L
3a yac t. ¥ CKiJIbKM pasiB BiApi3HAETbCA MUTTEBA IMBU]-
KiCTh PYXY KYJbKHU IIOCEPEeANHI TipKU BiJl cepeaHbOI IITBU/I-
KOCTi pyXy KYJbKHU Ha BCi#l ripmi?

Canuara 3i cTaHy CIOKOIO 3 1KAKAIOTh 3 TJIAAKOI IipKU J0-
B:KUMHOIO L 3ayac t. ¥ CKiJIbKHY pasiB cepeaHd MIBUIKICTb PYyXY
CaHUYAT MEHIIA 3a IMBUIAKICTh IXHBOTO PYyXy Yy KiHIIi ripKm?

3aJjleKHICTh IIBUAKOCTI PyXy aBTOMOOiJSA Big uacy Bupa-
xaeTbca piBHAHHAM v, =20-2,5¢ . OxapakTepusyiite pyx
aBTOMOO1JIsI, BUBHAUTE IIOYATKOBY IIIBUAKICTD i IIPUCKOPEH-
HS HOT0 pyxy, mooyayiiTe rpadik IIBHUIKOCTI.

[IIBuaKicT, PyXy BeJIOCHIIEANCTA 3aJI€KUTh BiJ Uacy Bij-
IIOBIAHO 10 piBHAHHA U, =—5—3t. OxapakTepusyiiTe pyx
BeJIOCUTIEeICTa, BU3HAUTE MOYAaTKOBY HMIBUAKICTD 1 IPUCKO-
PEHHA HOro pyxy Ta moldyayiTe rpadgik HMIBUIKOCTI.
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9.26.

9.27.

9.28.

9.29.

9.30.

9.31.

OxapakTepusayiiTe pyx TijJ, 3aJIe?KHOCTi HIBUAKOCTI AKUX
BiJ dacy s3ajaHo piBHAHHAMU: U, =4t 1 v, =8-2t. Iloby-
ayhnTe rpad)ikm HIBUAKOCTEH PyXy IIUX TiJ.

3a 5 ¢ MIBHAKICTh PyXy MOTONHUKJicTa 30iJabIIuiIach Bif
36 Km/ronm mo 54 KM/roj. 3 AKUM NPUCKOPEHHSM BiH py-
xXaBcA? 3anuiliTe (GopMyJay 3ajIe’KHOCTI HIBUIKOCTI Bif
yacy i mo0yayiTe BiamoBigHMA rpadik, SKII0 MOTOIIMKJIICT
pyxaBCcsA PiBHOIIPHCKOPEHO.

3a 8 ¢ moKasm ciigomMerpa aBTOMOOLNIS 3MIHMJINCHL Bif
108 xMm/rox mo 72 km/rox. BusHauTe MpUCKOPEHHS, 3 AKUM
pyxaBcsaA aBTOMOOiJIb. SaOUIIiTh PiBHAHHSA, 3TiJHO 3 AKUM
3MiHIOBaJach INMBUJAKICTHL HOT0 PyxXy, i moOyayiiTe rpadik
IIBUIKOCTI.

Ha pucyHry momaHo rpad)ik IpPHCKOpPEHHS AJId Tija, IO
pyxaeTbca IpAMOJiHiITHO. OXapakTepudyuiTe ioro pyx Ha
KOXKHIN TIJIAHIIL, AKIIO BiIOMO, III0 B TOUYaTKOBUM MOMEHT
yacy IIBUAKICTH Tija JopiBHIOBasa v = 6 M/c.

Ha pucyHKy HaBeneHO rpadik IIBUIKOCTI IJIdA Tijga, AKe
pyxaeTbCca ONpaAMoJiHiiHO. OXapakTepusdyiTe pyX Tija Ha
KOMKHIN mIJISHI.

ax‘\ VA
B C B C

) E E
Ol A D 't Ol A D |t

o 3adaui 9.29 o 3adaui 9.30

Ha pucynky momaHo rpagik 3ajie;KHOCTI INIBUAKOCTIL Bif
yacy. OxapakTepusyiTe pyxXx Tijla, BH3HAUTE MIOYATKOBY
MIBUAKICTh 1 IPUCKOPEHHS MOT0 PyXy Ta 3aIlUMIiTh PiB-
HAHHA 3aJIeKHOCTI HMIBUAKOCTLI Bim uacy. BusHauTe mepe-
MiIlleHHsA, 3AilicHeHe TiJoM 3a IepimIi S c.

v, M A
C ——
8

6__

4_
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9.32.

9.33.

9.34.

9.35.

9.36.

9.37.

9.38.

Ha pucyukax a i 6 mozaHi rpacgikmu 3ajie’XHOCTEH IIIBUI-
KOCTiL U, 1 IPUCKOpeHHA a, Big dacy. Uum ogHAKOBl pyxu
onucyoTh I11i rpadiku? 3a rpadikom 3ajIeKHOCTI MIBUAKO-
CTi Big uacy, HaBeleHUM Ha PUCYHKY @, BU3HAUTE MOIYJb
mepeMiIleHHs Tija.
M
Ops A a, 7 A
4+ o e
2+ —

2__

PiBHAHHA pyXy Mae BUTIIAL: X =5+t+1t°. OxapaKkTepusyii-
Te PyX Tija, BU3HAUTe IMapaMeTpPU PYyXy AAaHOrO Tija, 3a-
NUIIiTh PiBHAHHSA 3aJ€KHOCTI MIBUAKOCTI Bijg yacy i moOy-
nyiTe rpadik I1iei 3ay1e’KHOCTI.

PiBHAHHA pyxy Tina mae Buruan: x=100-15¢+2¢%. Oxa-
paKkTepusyiTe PyX Tijia, BU3HAUTE IIapaMeTpPH IILOTO PyXy
i mobyxmyiiTe rpadik pyxy Tiia.

Pyxu aBOX aBTOMOOiJIIB OIMCYIOThCSA PiBHAHHIMU:
x, =5t+2t* i x,=80-7t. Busnaute: a) e if KoJIu BOHU
ByCTPiHyThCA; 0) BiAcTaHb MiK aBTOMOOiIAMM uepes 5 ¢
IicJIs IIOYATKY PyXy. Po3B’aKiTh 3amauy aHaJIiTUYHO i rpa-
(iuno.

PiBHAHHA DPyXy [ABOX TiJl MAarOTh BUTJIAL. X, = 8t+0,5t%,
x, =—4t+ 2t* . BusnauTe Micle i uac IxHBOI 3ycTpiui. IKoI0
Oyne BifcTaHb MisK TijaMu yepes 4 C IIicJIs MOYaTKY PyXy?
Po3p’sa:xkiTh 3amauy aHaiTHYHO i rpadiuHoO.

3-i1 piBeHb CKNagHoOCTI

Timo, pyxaounch PiBHONPHUCKOPEHO 3i CTaHy CIOKOIO, 3a
4 ¢ momoaayno 48 M. KM NILJIAX BOHO IIPOMIIJIO 3a UeT-
BEPTY CEeKYHIy?

Pyxarwounch piBHOIIPUCKOPEHO 3i CTaHy CIIOKOI0, aBTOMOOiIb
3a II'ATY CEeKYHIYy IpoHmioB 18 M. 3 SKMM HPHCKOPEHHSIM
pyxaBcs aBTOMOOiLIb i AKMI MIIAX BiH IpoiIios 3a 4 c¢?

2 R0



9.39.

9.40.

9.41.

9.42.

9.43.

9.44.

9.45.

9.46.

3 AKUM IIPUCKOPEHHAM PYyXa€eThCA aBTOOYC, AKIIO 3a IIIOCTY
CEeKYH/Iy CBOT'O PiBHOIIPUCKOPEHOTO PyXY BiH mpoimioB 11 m?
ITouaTkoBa MIBUAKICTHL PyXy aBTOOyca IOPiBHIOE HYJIIO.

IloTar, 110 BiAXOAUTH BiJ cTaHIlll, IIPOXOAUTH 3a TPETIO Ce-
KyHAY 2,5 M, pyXaounch piBHOIpPHUCKopeHo. BusHaure 1e-
peMiIleHHs, dKe 3MiMCHUB IOTAT 3a ChOMY CEeKYHIY.

Cigaroum, JiTaK TOPKAEThCA IIOBEPXHi 31 IMBUAKICTIO
288 KM/T0o i mouMHAE TaJbMyBaHHSA 3 MOCTiHHUM IIPUCKO-
peHHAM. 3a CbOMY CEeKYHAY JiTaK IIPOXOAUTH IIAX 28 M.
BuszHauTe npuCKOpPeHHA Ta IMBUIAKICTL PyXy JiiTaka y KiH-
Il CbOMOI CEKYHIU.

3HU3Y Bropy B3J0BK ITOXUJIOI IIJOIIUHN HITOBXHYJIUN KYJIb-
Ky. Ha Bigcrani 80 cm Bifg mouaTKy pyxXy KyJbKa ONIUHIETh-
cA aBiui: uepes 1 ¢ Ta yepes 4 ¢ micad moyaTky pyxy. Bu-
3HAUTe MPUCKOPEHHSA Ta IIOYATKOBY INBUAKICTD PYXY KYJIb-
KH1, BBa)KaOuu 11 pyX piBHOONPUCKOPEHUM.

3HU3Y Bropy B3JI0BK IIOXUJIOI IJOIMUHU IIMTOBXHYJIU KYJIb-
Ky. ¥ Touli A KyJbKa ONMHAECTHCA ABiui: uepe3 1 ¢ i ue-
pes 3 ¢ micjs MoYaTKy CBOT'O PiBHOIPHCKOPEHOro pyxy. fIka
IMIBUAKIiCTh OyJia HaJaHa KYJIbIli, AKIIO BiICTaHb BiJ BEpXHbOI
TOUKHM il TpaeKTopii 0 IIOYATKOBOI TOUKM CTAaHOBUTL 1 M?

IIBa KaTepu NOJAUBYTH 03€POM HA3yCTPiUY OAUH OJHOMY
3 TYHKTIB A i B, Biagctanb mixk akummu 150 m. Uepes axuii
yac i Ha AKi# BigcTaHi Big MyHKTY A BOHU 3yCTPiHYyThCH,
SAKIIO MOYATKOBi IMIBUAKOCTI IXHBOTO PYXY BiAMIOBiIHO J0-
piBHIOIOTE 14,4 KM/Tox i 21,6 KM/T01, a IPUCKOPEHHS O~
HAKOBi 3a moayJieMm i marTh 3Hauenua 0,5 m/c2?

HasycTpiu o11H OJHOMY PyXaloThCA ABa IIOTATU, IIOYATKO-
Ba BigcTamb MixK axumMu 1 kM. Ilepmiuii morar pyxaerbes
PiBHOIIPHUCKOPEHO B HAIPAMKY KOOPAMHATHOL OCi 3 moyar-
KOBOIO IIBUAKicTIO 36 KM/roj i mpucKkopeHHaM 2 m/c?. IH-
HIUY IIOTAT, HOYaTKOBA IIBUJIKICTL PyXy AKOro 54 KM/rom,
rajbMy€ 3 TOCTiMHUM IIPUCKOPEHHAM, MOAYJb SAKOTO
1 m/c? [le # KoJu 3yCTPiHYTHCSA IMOTATH?

Big aBTOBOK3aJ/ly B OMHOMY HAIIPpAMKY BUPYIIAOTh IBa aB-
To0ycu. OpguH 3 Hux BuisguTh Ha 20 c misHimie. IIpucko-
PeHHs, 3 AKMMHN PyXaloThCsd aBTOOyCU, OJHAKOBi i mopis-
HI010TH 0,4 M/c2. Uepes AKUi yac micjaa mouyaTky pyxy mep-
II0TO0 aBTOOyca BifcTaHb MisK HuMU craHoButuMe 240 m?
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9.47.

9.48.

Ha pucyuky nmomaHo rpadik 3a/IeKHOCTI IPOeKI[il HIBUIKO-
CTi U_JiA Tisa, 110 PyXaeThCs NPAMOiHINHO, Big yacy. Ilo-
OyayiiTe rpad)ik 3aJIe;KHOCTI BiJ yacy: a) IIPOEKIIil IIPUCKO-
peHHA a_; 0) KOOPAWHATH X; B) IPOWAEeHOro mIAXy [. Bea-
JKalTe, IO IMOYAaTKOBA KOOpAMHATA Tijla AOPiBHIOE HYJIIO.

Ha pucyHky mozaHo rpa@ik 3aJeXHOCTi HpoeKIlil mpwu-
CKOPEHHS a_JAJisd Tija, [0 PYXa€ThCA MPAMOJIHINHO, Bif
yacy. IlobyayiiTe rpadik 3aje:KHOCTI Bij dacy: a) IpoeK-
il MBUAKOCTI U ; 0) KOOPAWHATH X; B) IPOWAEHOIO IILJIA-
xy [. BBaskaiiTe, 1[0 IMOYaTKOBAa KOOpPAMHATA i IMBUIKICTH
PYXy Tijia TOPiBHIOIOTH HYJIO.

M
a., 0_2 A

: BN
o

oy

9.49.

9.50.

Ilo 3adaui 9.47 o 3adaui 9.48

I'padikom pyxy Tina € mapaboJia, mogaHa Ha PUCYHKY. 3a-
MUIITh PiBHAHHSA 3aJI€;KHOCTIL BiJi yacy KOOPAMHATHU IIHOT'O
Tijla, IIBUAKOCTI Ta IIPUCKOPEHHA PYXY.

I'padixom pyxy Tinma € mapaboJia, mogaHa Ha PUCYHKY. 3a-
MUIIITh PIBHAHHSA 3aJI€KHOCTIL BiJl yacy KOOPAMHATU ITHOTO
Tija, IMIBUAKOCTI Ta IIPUCKOPEHHA PYXY.

X, MA X, MA
21 81
1+ 4

oY
oV

o 3adaui 9.49 o 3adaui 9.50
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10. BUIbHE NAAIHHA

Mpuknaan po3B’ss3yBaHHS 3apaud

3agaua 1. ComopTcMeH cTpuOHYB 3 BOCBMUMETPOBOI BUIIKM, yBifi-
IITOBINY Y BOAY Ha TINOUHY 2,5 M. 3 AKUM NPUCKOPEHHAM i IpOTATOM
SIKOTO Yacy BiH pyxaBca y BoAi g0 3ynuHKU? IIpuckopeHHsa BiJIBHOTO
naginag g=9,8 m/c2. OnopoM IIOBiTpPA 3HEXTYHTE.

Ilano: Posg’a3anna
Uy, =0
h =8 M ol
g£=9,8 m/c? L.
v, =0 | ¢g
h,=2,5 m
a, —?
t,—?
h, 1
- vee
A Aas
yy

Ha nepmriii giissHIIL pyX cIIopTcMeHa MOKHAa BBasKaTU BiJILHUM IIa-
2

. . . v .
OIHHAM, 0e3 IOYaTKOBOI IBUAKOCTL, OTXKe, A, = 2—1 , le v, — KiHIleBa
g
HIBUAKICTH CIIOPTCMeHa Ha IiM AinsaHIli. BoHa K € IoYaTKOBOIO IIIBU -

KicTIO JJIa ApyTroi AiNAHKK IOro pyxy i JOpiBHIOE: v, =./2g8h, =1U,, .
Ha ngpyriit ginaHIi pyx CIOPTCMeHa € PiBHONPUCKOPEHUM 3 IpPU-
CKOPEHHAM da, =-—@, A0 3YyONUHKHU (U, =0), micas Yoro moYHeTHCH
migiioMm.
Ilepemintenusa Ha min giagauii oyge (micas MpoeKTyBaHHS BEKTO-

2 2 2 2 2
v:i—v —v v v
piB): h,=—2—>==—=2=—2 3BigKHU a, =—> ; HmicJad Oi[CTAHOBKHU
—2a, —2a, Z2a, 2h,
2gh, gh,
BUpPa3y IJd Uy, MaTUMEMO: a, = =
2h, b,

IlepeBipuMO OAMHUIIL ¥ BU3HAUMMO UYMCJIOBE 3HAUEHHA IMTyKaHOIL
BEJIUUYNHN:

La; ]=

M- M M 9,8-8
R {a2}=2—5z31; a, =31 m/c’
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v2y ~ Vg

t

2

— Y 3
3a O3HAUYEHHAM IIPUCKOPEHHA azy = , a II1CJIdA ITPOEKTYBaH-

. v . v . .
HA BEKTOPiB —a, =—=, 8BigKM f, =—=; IicJa NiACTaHOBKY BUPAa3y
t

2 a2

njasa v, Maemo: t,=——-.

IlepeBipuMoO oAMHUIII BUMipIOBaHHA U BU3HAUMMO YHCJIOBE 3HA-
YeHHdA IIYKaHOl BeJIMYUHU:

[t )= —=c
&

{11 J2-9,8-8 0.4

31
t,=0,4 c.

[\

Bidnogidv: npuckopeHHa y Boni a, =31 m/c?; uac pyxy y Boxi
t,=0,4 c.

. . . 2
3amgaua 2. Tijo BiTbHO majzae i 3a oCTaHHIO CEKYHIY A0JAa€ 3 BChO-

ro NLJIAXY. 3 AKO0I BUCOTHU i CKinbKM yacy nagajo Tino? IIpuckopenus
BibHOTO naginug g=9,8 m/c2.

IlaHo: Posg’azanna
t.=1c
0__
2h —
hOCT - ? ﬁ_ ¢g
31
g=9,8 m/c?
. / 2h
t — 1 3
h —? B
yy

AKIMO Tijo 3a OCTAaHHIO CEeKYHAY II0JI0JIaJIO 3 BChOTO ILIAXY,

d g . h
TO INJAX, IPOUAEHNN HUM JO OCTAHHBOI CEKYHAM, CTAHOBUTHME E ,

a 3aTpayeHuH Ha e 4yac t—¢f .
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3anuiieMo PiBHAHHS PyXYy Tijila Ha BCbOMY IIJISAXY i O OCTaHHBOI

CEeKYHIMU.
PiBHAHHA MaTUMYTh BUTJAI:
= W
< 2 9
h_ g(t-t,,) (2)
[ 3 2

Po3B’sa:xemMo oTpuMaHy cuUCTeMY PiBHAHBb BiTHOCHO t:

2
gt’ 3g(t-t,,)
2 2
Iliciia ckopoueHb 1 POBKPUBAHHA AYKOK MATHUMEMO:

tz = 3t2 - 6t00'rt + 3t§cvr ’ 3.60 2t2 - 6toc'rt + St(?c'r = O °

Po3B’sa3youn KBaapaTHe PIiBHAHHS BiIHOCHO t, OTPMMAEMO ABa

3+3 3-/3
2 2

I pyruii KopiHb He Ma€e (PiBUUHOTO 3MiCTy, OCKIJIBKU Yac MOJbOTY
Ha BcboMmy nuasaxy (0,65 c) He Moke OyTH MEHIIIUM 3a Yac IIOJIBOTY Ha
yacTuHi muaxy (¢, =1 c), ore, gac moaboTy mopiBHIOE t=2,37 c.

Temep MoxkeMo0 3TifgHO 3 piBHAHHAM (1) BU3BHAUUTU BUCOTY, 3 AKOI1
BIIAJIO TiJIO.

IlepeBipuMoO oaMHUIII BUMipIOBaHHA U BU3HAUMMO YHCJIOBE 3HA-

YEeHHA H_IYRaHOI BeJIMYMHU.

2 2
[h]= " =m; {h}:wzm,& h=~27,5 .

KOpeHi: t, = t.,.=2,387 cit,= t..~0,65 c.

2
C

Bionosiov: Tino nmagano t=2,37 ¢ 3 sucotu h=27,5 M.

IIpumimrka. Tam, 1e B yMOBax 3ajiau cleliajJbHO He 3ayBaKeHO,
1110 IPHUCKOPEHHs BijbHOTO maginaa g=9,8 Mm/c?, 1ad po3spaxyHKiB
MOJKHA BUKOPHCTOBYBATHU NMPuOIM3He 3HAueHHs: g~10 m/c?.

1-n piBeHb CKJ1IagHOCTI

10.1. Tino BinbHO majae Ha MOBEPXHIO 3eMJIi 3 BucoTu 245 M.
IIpoTsaArom AKOro uacy BOHO IlamaTume?

10.2. Tino 3 Bucotum 80 M 3a 10 ¢ BmaJso Ha moBepxHI0 Micsars.
BusnauTe nmpuckopeHHA BiJibHOTO maaiHHA Ha Micairi.

47

2 R0



48

10.3.

10.4.

10.5.

10.6.

10.7.

10.8.

10.9.

10.10.

10.11.

10.12.

10.13.

10.14.

Ilig gac BiTbHOTO MAAiHHSA TiJIO JOCSATJIO MOBEPXHi 3emuri
3a 5 c¢. Busmaure mMBUAKICTL PyXy Tijia B MOMEHT IIaJiH-
HA Ta BUCOTY, 3 AKOI BOHO BIaJo. IIpuckopeHHA BiJIBHOTO
naginaa g=9,8 m/c2.

KyabKy KMHYJIN BepTUKAJIbHO Bropy 3i mBuakicTio 25 M/c.
Ha aKy maxcuMmajgbHY BHCOTY BiTHOCHO TOUKM KUJAHHS
BOHA IIigHiMeTbCcsa?

CrpyMiHBb Boau 3 OpaHICIIONTA, CIIPAMOBAHOTO BEPTUKAJIb-
HO BTOPY, AOCATHYB BHmcoTu 16,2 M. 3 SIKOI0 HIBHUAKiCTIO
BHUTiKae Boja 3 OpaHacmomTa?

2-1 piBeHb CKNapHOCTI

3 rejikonrepa, AKUN PiBHOMipHO CIIyCKaBCs 3i IMIBUIKiICTIO
6 M/c, cCKUHYyJU IIaKeT. Yepe3 8 ¢ Toil yaB Ha IIOBEPXHIO
3emuri. BusHauTe BHCOTY, 3 AKOI OyJI0O CKUHYTO ITaKeT.

3 HOBITPAHOI KyJIi, AKa PiBHOMipHO IIigHiMaJacsd 3i IIBUI-
KicTio 5 m/c, Ha Bucori 200 M CKUHYJIM BaHTaX. SIK IOB-
ro BiH majgaTtume?

M’y KUHYJIN BEpTUKAJIbHO BHU3 3 BucoTu 150 M. 3 AK0I0O
IMIBUIKICTIO IOTO KUHYJIN, AKINO M’ a4 yrnaB uepes 5 ¢? Ilpu-
CKOpeHHs BijgbHOro maginus g=9,8 m/c?.

Tino BinbHO magae 3 Bucotu 10 m. OxHOYAacHO 3 BHCOTHU
20 M BepTMKaJbHO BHHU3 KHuUJAOTh iHime Tijso. Ha Semuio
001 IBa Tijla BOAJU OJHOYACHO. 3 SKOIO0 IOUATKOBOIO IIIBU/-
KicTio KuHyJIu apyre Tijgo? IlpuckopeHHs BiJIbHOTO mamiH-
Ha 2=9,8 m/c.

Timo BinbHO magae 3 BucoTu 80 M. AKui MIIAX Opoige Ie
TiJIO 3a OCTAaHHIO CEKYHAY HamiHHA?

Kawminp BinmbHO magae 3 Bucotu 100 m. AKuit masx Bi" 1mo-
I0JIa€ 3a ocTaHHI 2 ¢ magiHHa?

Tino BinbHO mamae 3 Bucotu 196 M. Arkuil miaax momoJa-
JIO IIe TiJIOo 3a APYTy IIOJIOBHHY Yacy IIOJLOTY?

Tino Bmasio 3 Bucotu 45 M. 3a AKUH Yac TiJI0O IIOLOJIAJIO
OCTaHHilT MmeTp?

Kawminp nmagae B ymeauny rimouHoo 150 m. CKigmbKu uacy
BimOyBajiocsa magiHHA KaMeHs Ha APYTrill MOJIOBHHI IMLIAXY?
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10.15.

10.16.

10.17.

10.18.

10.19.

10.20.

10.21.

10.22.

10.23.

10.24.

10.25.

10.26.

M’su, AKUNA KUHYJIU 3 MOBEPXHi 3eMJIi BePTHUKAJIbLHO BIO-
Py, BIIaB uepes3 3 c. 3 AKOI0 HMIBUAKICTIO KMHYJIU M’ A4 i Ha
SIKY BHCOTY BiH mimHsaBcs?

Timo, AKke O0yJI0 KUHYTE 3 IOBEPXHIi 3eMJIi BEPTUKAJIBHO BrO-
py, Boajo uyepe3 6 c. Ha AKy mMakcuMaJbHy BUCOTY BOHO
HigHAJIOCH?

Tino, 110 KUHYJIU BePTUKAJIBLHO BrOPY, HOBEPHYJIOCS IO PiB-
HA KugaHHdg 3i mBuakicTtio 20 m/c. Ha AKy MakcuMaJIbHY
BHCOTY BiJJHOCHO IIbOT'O PiBHA migHiMaJgoca Tino? CrinbKn;
yacy BOHO Hepe0dyBaJio B IIOJIBOTi?

3 AKOI0 MOYAaTKOBOIO IMIBUAKICTIO CJIiJ KHMHYTH M SY Bep-
THUKAJIbHO Bropy, o0 yepes 8 ¢ BiH ImajgaB BHU3 i3 IIIBU/I-
Kictio 20 m/c?

CHapsan, aguil 0yJi0o BUOYIIIEHO 3 rapMaTH BePTUKAJIbHO
Bropy 3i mBuakictio 850 m/c, mocar 1isi ueped 4 c. Ha
AKill BucoTi mepebyBaJia IIijib i Ky HIBUAKIiCThR MaB CHa-
pAL Y MOMEHT ii JoCcATHEeHHS?

Tijmo KMHYJIM BePTUKAJIBHO Bropy 3 IIOYATKOBOIO HIBUIKI-
ctio 25 M/c. Uepes3 CKiJIbKU CEKYHJ Tijio Oyze Ha BUCOTI
20 m? BigmoBigh HOSICHITSE.

3 AKUM iHTepBaJIOM Yacy moOyBajio Ha BHCOTi 35 M TiJo,
fAKe KMHYJU 3 MOBEePXHi 3eMJI1 BepTUKAJbHO Bropy 3i IBU/I-
KicTio 40 m/c?

M’ssu KUHYJIM BEePTHUKAJBbHO BTopy 3i mBmakicTio 20 m/c.
CKinbKHM 4yacy 3HALOOMTHLCS OJs TOIO, IO0 M’sSY II0J0JaB
max 30 m?

Hang xoaopasem rimbmuoio 20 M KMIAIOTH BEPTHUKAJIBLHO
Bropy KamiHb 3i mBuakictio 15 m/c. Uepes cKiJIbKU ce-
KYHJ BiH JocArHe AHA KOJIOLA3s?

3-i1 piBeHb CKNagHoOCTI

3 AKUM IIPOMiKKOM Uacy BifipBaJjucs BiJg KapHM3a IBi Kpa-
IJNHN, AKII0 Yepe3 2 ¢ IIicjsg HoYaTKy HagiHHsS APYroi
KpaILJIMHYU BificTaHb MiK KpalJIMHaAMU cTaHoBuJja 25 m?

Timo xupyau 3 Bucotu 200 M 3 MOYATKOBOIO IIBUAKiCTIO
2 m/c. IIporssrom AKOro Hacy mamaJo Iie Tijgo?

3 AKOI BHCOTU BIIAJIO TiJO, SKIIIO 3a OCTAHHIO CEKYHIY ma-
TiHHS BOHO mopmoJiajo 50 m?
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10.27. AepocraT mouyMHaE IIigHiMaTuCcs 3 IIOBEPXHiI 3eMJi Bropy
3 mpuckopeuuam 2,5 m/c2. Uepes 4 ¢ micjas mouyaTKy py-
Xy 3 aepocrara Bumajgae mnpeamer. IIporsrom AKoro uacy
BiH mamatume?

10.28. 3 Bucotu 100 M mouaB mazmatu KaMiub. OmHOUYaCHO 3 IIO-
BEepXHi 3eMJIi Ha3dycTpiu MOMYy KMHYJMN BEepPTHUKAJbHO BIO-
py M’au 3i mBuakictio 40 M/c. Yeped AKUN IIPOMiKOK
yacy 1 Ha AKifl BUCOT1 HaJ IIOBEPXHEIO 3eMJIi BOHU 3yCTpPi-
HYTbCS?

11. PYX TUIA, KWHYTOIO MNig KYTOM
A0 NPU3OHTY

Mpuknap po3B’a3yBaHHA 3apay

3dagaua. Tino, AKe KMHYJU IIil KYTOM 10 TOPU30HTY, AOCSTJIO
MakKcuMaJbHOl Bucotu h=10 M, a B ropu30HTAJILHOMY HAIPAMKY
rnpoJerijgo 20 m 1o momenTy naginHA. Ilig akuM KyToMm i 3 K010 1O-
YaTKOBOIO IIBUAKiCTIO KUHYyJIu Tijgo? Bakaiite, mo g=10 m/c2.

Ilano: Posg’a3annsa
h=10 ™ Pyx Tinma, KUHYTOro mig KyTOM OO TOPU3OHTY,
[=20 M € CcKJagHUM: piBHOMipHuMM mo oci OX Ta BiIbHUM
g=10 m/c? nagisaam 1mo oci OY (AuB. PUCYHOK).
— 9
a L y‘\
v, — ?
Bl
g¢ Yo
vOy E
a,
0 U, [ x

MaxkcumaabHy BUCOTY HPU IIBOMY MOXKHA BU3HAUUTU 3a (hOPMYJIOIO
2 . 2
v, sin” o
h=2"" " (1)
2g

20



a JaJbHICTH IMOJBOTY — 3a ()OPMYJIOIO

2 .
2v0 sino.coso

= (2)
g
. . . h tgo
Posginumo piBuauHsaA (1) Ha piBHAHHA (2), OTPUMAEMO —=— ,
. 4h L4
3BiAKuU tgo=——»:.
! 410m .
Bukonaemo po3paxyHKu: tgo = Py =2, Tomi oo=arctg?2, TobTO
M
o=63°.
2g8h
3 piBraHHA (1) 3Halgemo: v, =.—g .
S1n o

IlepeBipuMO ogMHMIIL 11 BU3HAUNMO YMCJOBE 3HAUEHHSA IITBUIKOCT1
KUJaHHS Tijga:

{Uo}=—mz22,4;
sin63°
v, =22,4 m/c.

Bionosidv: Tino KMHYIN 3 MOYATKOBOIO MIBUAKICTIO v, =22,4 M/cC
mig KyToM O =63° 10 rOPpU30HTY.

11.1.

11.2.

11.3.

11.4.

2-1 piBeHb CKJ1afHOCTI

M’su xuHyau Oig Kyrom 30° g0 TOPU30HTY 3i MIBUAKICTIO
20 m/c. Ha axy makcuMaJbHy BUCOTY BiH HigHimMeTbcA?
Ha akiii BigcraHi Big TOUKM KuUZaHHA M A4 ynazge?

Ilix vac mosmBYy KBITiB CTPYMiHBb BOAM BUTIKAE 31 IJIaH-
ra 3i mBuakictio 8 Mm/c mig Kyrom 60° mo ropusonty. Ha
AKil BimcTaHi Bifm 1manra poa3mimnieHa Kaymoba?

Ha moJaironi mpoBogAThCs HaBYaJbHI CTPiIbOM 3 rapmar.
SIKoi0 € HaliMeHINIa BucoTa 0e3IIeYHOro II0JIBOTy Oombap-
IYBaJIbHUKIB HaJ IIOJIITOHOM, AKIIIO IIOUYaTKOBA HNIBUAKICTDH
BHJIITY TapMaTHUX cHapsaxgiB cranoBuTh 800 m/c? Cuaps-
I1 BUJIITAIOTH mig KyToM 15° mo ropusonry.

Ilig axuM KyTOM 0 TOPU3OHTY KUHYJINU KaMiHb 3 TOUYATKO-
BOIO mBUAKicTIO 20 M/C, AKIIO BiH ymaB uepe3 3 ¢ Ha Bij-
craHi 30 M Bixg micua KuganHa?
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11.5.

11.6.

11.7.

11.8.

11.9.

11.10.

11.11.

11.12.

11.13.

11.14.

Kynabka, AKy KHUHYJAHN IIig KyToM 45° 40 TOPU3OHTY 3 IIO-
YyaTKOBOIO mBUaAKicTio 30 M/c, uepesd 2 ¢ gocsarJya gaxy 0y-
INHKY. BusHauTe BHCOTYy OyAMHKY Ta BifcTaHB OO HBOTO
BiJ MicTa KUJAaHHA KYJbKU.

3 OamTu, Bucora AKoi 40 M, 3 IIOYAaTKOBOIO INIBUAKiCTIO
15 m/c xuryam Bropy Tijo mix xyrtom 30° M0 rOpHU30HTY.
Yepes Aaxuil yac i Ha AKiNA BifgcTaHi Bijg OamiTu Tijo BIajze
Ha ITOBEPXHIO 3eMJIi?

Ilix aKuM KyTOM OO0 TOPMBOHTY CJiJ KUHYTH M’ sS4, IT00
JTaJbHICTH MOTO IIOJBOTY AOPiBHIOBaJAa MaKCHUMAaJbHIN BU-
coTi migitomy?

Ilig aKmM KyTOM A0 TOPU3OHTY HEOOXiTHO KMHYTH 3 IIO-
BEePXHi 3eMJIi Tijo, 100 oro MakKcuMaJibHA BUCOTA Iigii0-
My OyJja B 4 pa3u MeHIIIa 3a JaJbHIiCTh MOJLOTY?

3 Jiraka, AKUHA JIETUTHh TOPM3OHTAJbHO 3i INIBUAKiCTIO
144 xm/ron, Ha BucoTi 500 M CKUHYJIM BaHTaK IJISA IIO-
aapHUKiB Ha BigcraHi 400 M Big Miciisg IXHBOTO pPO3TAaIIry-
BaHHA. Yu moTpanuB BaHTa’X 3a MicIleM IIpuU3HAYEeHHA?
IIporarom AKOro yacy ImajaB BaHTaXK?

lesqikomTep JIeTUTH TOPU30HTAJBLHO Ha BHCOTI 8 KM 3i
mBuakicTio 180 kM/roxg. 3a CKiIbKM KijgoMeTpiB 1o Imiji
JBOTUMK MAa€ CKUHYTH BaHTaMK?

Tijlo KMHYJIX B TOPU30HTAJIBHOMY HAIPAMKY 31 IIBUAKICTIO
15 Mm/c Tak, 110 JaJabHICTH OT0 MOJLOTY HOPiBHIOE BUCOTI,
3 AKo0i O0yJyio KuHYyTO Tijo. Busnaure, 3 AKOi BUCOTH KUHY-
JU TiJoO.

Tij0 KUIaOTh B rTOPU3OHTAJbHOMY HANIPAMKY 3 IE€BHOI BU-
cotu. fK ciig 3aMiHUTU IMBUAKICTHL PyXy Tija, 1100 Jajb-
HiCTh MOr0 MOJBOTY 30iJbIIInIacAad BTPUYi?

AR chaix sMiHUTH BHCOTY, 3 AKOI KUAAIOTh TiJIO Yy TOPM30H-
TAJIbHOMY HAMIPAMKY, II100 JaJIbHICTH MOJHOTY 3pOCja BABi-
yi (mouaTKoBa IIBUAKICTH Tija 3aJUIIAEThCA HE3MiIHHOI0)?

3 kpyToro 6epera piuku 3aBBUIIKK 20 M Y TOPHU30HTAJIBHO-
My HaIIpAMKY KHUAAIOTh KaMiHb 31 mBuakKicto 15 m/c. Ye-
pe3 AKUM yac, 3 KO0 IIBUAKICTIO 1 HmiJg AKMM KYyTOM Ka-
MiHBL ymajge y Bogy?
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11.15. 3 mocTy, BUCOTa AKOI'0 HajJ BOJOIO CTAHOBUTL 75 M, y IO-
PU30OHTAJBLHOMY HAIIPAMKY KMHYJM KaMiHb 31 IIBUIKiCTIO
15 m/c. 3 AKO0 IMBUAKICTIO i miJg AKMM KYTOM 0 BOAU
BIaJge KaMiHb?

3-i1 piBeHb CKNagHoOCTI

11.16. M’au kuHyau mig kyrTom 60° 10 rOpm30HTY 3 ITOYATKOBOIO
mBuakictio 20 m/c. Ha Bigcrani 15 M Big TouKu Kupau-
HA M’ A4 OPYKHO BaapuBcda o0 ctimy. Ha akii Bigcrani Bifg
CTiHM M’AY yIaje Ha MOBEPXHIO 3eMJIi?

12. KPUBOJIIHINHUA PYX.

PIBHOMIPHUU PYX MO KOJ1Y

Mpuknag po3B’aA3yBaHHA 3apay

3agaua. MaTepiajabHa TOUKa PiBHOMipHO 00epTa€EThCA 10 KOJIY pa-
niycom 10 M, 3mificHIOIOUM IIOBHUIT 00epT 3a 2 c. BusHauTe ii 00epTOBY
YacToOTy, JiHIHHY Ta KYTOBY IIBUAKOCTi, JOIIEHTPOBE IIPHUCKOPEHH.
AKX 3MiHMTBCSA OOIEHTPOBE IIPHUCKOPEHHS, AKIIO pagiyc TpaceKTopil
30inpmmuT; B N pasiB?

IlaHo:

R =10 m
T=2c
R, =NR,
n—=2

o — ?
v— ?
a/IOIl _?
—2 —7?
a

Posg’a3anna
O0epTOBY UacCTOTY MOJKHA 3HAWUTH Uyepes IIepion

1 1
n=—, to6to n=—=0,5 006/c.
T 2¢c

KyToBy mBHAKICTL AaHOI TOUKM 3HaMAEeMO 3a
¢opmysior0 ®=2nn , orike, ®=2-3,14-0,5 ¢!, To6TO
w=3,14 pag/c.

JIiHifiHY IIBUAKICTh AOIiJIbPHO BU3HAUUNTU TaK:

2nR

L= .
T

2-3,14-10
Takum 4yuHOM, U= 5 v =31,4 m/c.
c

Insa BusHaueHHA JOIEHTPOBOT'0O IPUCKOPEHHA BUKOPUCTAEMO (DOP-

2

MYyJI1y auou = E .
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IlepeBipuMO OQMHNIII Ta BU3HAUMMO UMCJIOBE 3HAUEHHS ITyKaHOIL
BeJINUUHU.

_ M _3L4 o856, =98,6 m/c?
[am]— ERa {am}—T—v 65 a, =98,6 m/c?.

OckinbKU B YMOBI HiUOTr0 He CKas3aHO IIPO 3MiHY JIiHiliHOI Ta / abo
KYTOBOI HMIBUAKOCTi, TO KOPEKTHO BiANOBiCTM Ha 3allMTaHHS IIPO
3MIiHY OOIIeHTPOBOTIO IIPUCKOPEHHSA IIPU 3MiHiI paziycy TpaeKTopil He
BUAAETHbCA MOKJIUBUM. OJHAK MU MOYKEMO PO3TJIAHYTHU ABa BUIMAAKU.

1) Axmro nmpu 3MmiHi paziycy TpaekTopil He 3MiHUJacA JiHiliHaA
VR, = Ry OoT3Ke a_z:i TOOTO IOIIeH-
Ry® NR "a, N~

1 1

. a
IIBUAKICTE PyXy, TO —+ =
a

1
TPOBe IIPHUCKOPEHHA 3MeHIIuTheA B N pasiB.

2) Ao kK npu 3MiHI pagiycy TpaeKTopil He3MiHHOIO 3aJIUIIINUTLCS
KyTOBa MIBUAKICTH, TO, BUPasKalOUU JOIEHTPOBE IPHUCKOPEHHS Uepes

_o’R, NR

a 1

KYTOBY IIBUJKICTh (aztou =o’R ), MAaTUMEMO: —— = — =
a a, OR R,
—2 =N, TOOTO B IILOMY BUIIQAKY IOIEHTPOBE IPUCKOPEHHS 3POCTE
a

1

B N pasis.

, OTXKe,

1-1 piBeHb CKNagHOCTI

12.1. Jluck 3a 10 c 3po6uB 40 obGepriB. Busnaure mepiox i#oro
obepTaHHA Ta 00EPTOBY YACTOTY.

12.2. 3a akwuit yac Tijgo 3xificEuTsL 60 00epTiB, AKIIO IIEepion Toro
o0epTaHHA CTAHOBUTDL 2 c?

12.3. Xugomumk obeprae KyJbKY, OIPUB’SI3aHy OO0 HUTKU, 3 Yac-
TOTOIO 5 00/c. BusHauTe mepion obepTaHHs KYJIbKH.

12.4. BusHauTe KyTOBY HIBUAKICTh, 3 AKOI0 PYXAEThCA CEKYH]I-
Ha CTPiJIKa MexaHiuHOro rogMHHNKA.

12.5. T'opmsoHTa/sbHA ILIaT(GOpPMa 00epPTAETHCA HABKOJO BEPTH-
KaJbHOI oci, 3mificHooun 2 obeptu 3a 1 ¢c. Busnaure Ky-
TOBY IIBHUAKiCTH O00OepTaHHs ILIAT(HOPMMU.

12.6. 3 aKoi yacTOoTOIO 00epTaeThCA MaTepiajlbHA TOUKA, AKIIO
KyTOBa INBUAKIiCTL ii oOepTaHHA cTaHOBUTH 31,4 pax/c?

12.7. ABTOMOOiJIb pyXaeThcs MO 3aKPYIJIEHIN AiaAHIII TTOCe pasi-
ycoMm 50 M 3 IMOCTiMHOIO 3a MOyJIeM MIBUAKICTIO 72 KM /TO/I.
SHaAHIiThL JOIEHTPOBE IIPUCKOPEHHA PYyXy aBTOMOOiIsS Ha
i JiJIAaHIi.
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12.8.

12.9.

12.10.

12.11.

12.12.

12.13.

12.14.

12.15.

12.16.

12.17.

12.18.

Jlitak Ha mBuAKocTi 360 KM/rog BUKOHYE «MepPTBY IIET-
ao» paxiycom 400 m. BusHauTe HOIEHTPOBE HMPUCKOPEH-
Hd, 3 AKUM PYXa€ThCS JiTaK.

TpamBallHUN BaroH pyXae€ThbCsA IO 3aKPYIJIEHHIO pajiycoM
50 m. BusHauTe mBHAKICTL PYXY TPpaMBalo, AKIIIO HOro A0-
IIEHTPOBE MPUCKOPEeHHA cTaHOBUTL 0,5 m/c?.

Busmaure moleHTpPOBe IPUCKOPEHHS, 3 AKUM PYXalOTh-
cs KpaliHi TOUKHN KapyceJIbHOTO CTaHKa, BiagaJeHi Big oci
obepTaHHA Ha 2 M, AKINO KYyTOBa INMBUAKICTH 00epTaHHSA
cTaHoBUTH 1,5 pan/c.

Ilig uac obepranusa Bajyia pagiycom 10 cM gomeHTpOBe IpU-
CKOpPEeHHJA AJISI TOYOK Ha iioro moBepxHi cramoBuTtsh 10 m/c2.
BusHauTe KyTOBY HMIBUJAKIiCTh OOEpPTAaHHS BaJa.

2-1 piBeHb CKJ1apHOCTI

Tino pyxaerbcsa mo Koay pazgiycom 20 cm. 3HaARAITH MIIAX
1 MOAYyJIb MOTO HEPEeMIiIleHHA 3a MNPOMIKOK dacy, IIo J0-
piBHIOE: a) mepiony obepTraHHA Tija; 0) IIOJIOBUHI mepiony;
B) UBepTi mepioxdy.

Besnocunenuct pyxaeTbcda PiBHOMIPHO IO KOJIY paaiycoM
150 M, pobasaum 0,25 06/xB. BusuHaure maax i mepemi-
IeHHsa Bejgocumnenucra 3a: a) 60 c¢; 6) 120 c.

KyroBa mBuHAaKicTh o0OepTaHHsS JiollaTell BEeHTUJSITO-
pa 15n pan/c. Busunaure, cKiJibKu 00epTiB 3MiliICHIB BEH-
TUJIATOP 3a 6 C.

3a SKHUM yac Ko0Jeco, 00epTaiyuch i3 KyTOBOIO IIBUIKicC-
TIO ST pan/c, 3aificHuTh 150 06epTiB?

Koaeco Besocumnena mae giamerp 80 cM. 3 AK0I0 NIBUAKICTIO
PYXa€eEThCA BEJIOCUIIEINCT, IKIIO KOJEeCcO BeJIoCuIleaa 3/iii-
cuioe 150 obepriB 3a XBuJamHy? 3 AKOIO KYTOBOIO IIMBUJ-
KicTio o0epTaeThCca KoJeco?

SHalAiTh MaKCUMAaJIbHY HIBUIKICTh, 3 KO0 MOXKe obepra-
TUCA NLTiyBaIbHUNA KPyT aiamerpom 30 cM, AKIIO JOIyC-
TMa obepToBa vacToTa AJd Hboro ctaHoBuUTh 1800 006/xB.

Tounapuul Kpyr mMae giamerp 350 mm. Jlimiifima mBupg-
KicTb TOUYOK IOro poOouoi mOBEepXHI He MOKe IIepeBU-
myBatTu 31,5 m/c. Um MOKHaA HacaaguTw Ieil Kpyr Ha
BaJI eJEeKTPOJABUTIYHAa, AKui 3xilicuioe: a) 1450 o00/xB;
6) 2000 o6/xB?
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12.19.

12.20.

12.21.

12.22.

12.23.

12.24.

12.25.

12.26.

12.27.

Koneco pagiycom 80 cM KOTHUTBCS IO T'OPU3OHTAJBHINA JO-
po3i 0e3 IMPOKOB3yBaHHA. JIKMI ILJIAX BOHO Hpoiige, 3poO-
ouBinu 20 moBHHX 00epTiB?

Huck mpiamerpoM 30 ¢cM KOTUTBHCA 110 T'OPUIOHTAJBHIN MO-
BepxHi. CKiJIBKU 00epTiB 3pO0OUTH AUCK, IIOJOJABIIN IIIJISIX
90 m?

3 AKOI JIIHIHOI0 MIBHUAKICTIO PyXalOThCSA TOUYKHU 3€eM-
HOI IIOBepXHi Ha eKBaTOpi B mporlieci mo6oBoro obepraH-
HA 3emai? Pagmiyc 3emui BBaskaiiTe TaKuUM, IO JTOPiBHIOE
6400 kM.

SHaUAIThL JIHINHY IMBUAKICTHL JOOOBOTO O0OEpPTAaHHS TOUYOK
3eMHOI ImoBepxHi Ha mupoTi Xapkona (50°).

Y cKkinbKU pasdiB 3MIHUTHCA NIBUAKICTh PYXY CYIYTHUKA II0
opOiTi, AKINO pagiyc #oro opbiTu 30iJAbIIUTLECA ¥ 3 pasu,
a mepionx obepranus — y 6 pasiB?

CekyHIHA CTpPiJIKa TOAUHHUKA y 2 Pasy KOPOTIIA 3a XBU-
auaHy. KiHellp AKOI 3 HMX Mae OijabIny JiHIAHY INBUM-
KicTb?

IlopiBHANTE KYTOBi MIBUAKOCTI 00epTaHHS IOAUHHOIL Ta ce-
KYHIHOI CTPLJIOK HACTIHHOI'O TOAWHHUKA.

IlopiBHANTE KyTOBI MIBUAKOCTI 00epTaHHA TOUYOK Ha 000-
i mkiBiB reHeparopa I, BeuTuasaTopa 2 i xsuryHa 3 (gus.
PHUCYHOK).

ITopiBHAiTEe JiHiNHI MIBUAKOCTI PyXy TOYOK Ha 0001 IMTKi-
BiB reHepartopa I, BeHTHaATOpa 2 i aBuryHa 3 (OuB. pu-
CYHOK).

o 3adau 12.26, 12.27
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12.28.

12.29.

12.30.

12.31.

12.32.

12.33.

12.34.

12.35.

IBa mkiBu pagiycamu 10 cm i 15 cm 3’egmani misk co6oio
peMiHHOIO Iepemauero. O6epToBa vacToTa OLJBIIIOrO IMKi-
Ba 90 06/xB. BusHauTe MIBUIKICTh PYyXy peMeHdA i mepiof
obepTaHHSA MEHIIIOTO IIKiBa.

PospaxyiiTe mOIeHTPOBe IIPUCKOPEHHs obepTaHHA JieBa,
AKUN cnuTh 0iJig ekBaTOpa HAIIOI IJIaHETH.

3eMis 3AiMicHIOE OoguH 00epT HaBKoJIO COHIA 3a OOUH PiK.
Buszaure momeHTPOBEe IPUCKOPEHHA PYXY 3eMJIi BiZHOCHO
CoH1id, akimo Bigcrans Big 3emai go Couisa craHoBuTh 150
MJIH KM, BBasKamo4u, 10 3eMJId PYXa€ThCs PiBHOMIPHO 11O
KOJIOBi# opOiTi.

Tarapenp, migBimieHnii Ha HUTIIL 3aBOOBKKu 1,25 M, Bin-
XUJIAIOTh TaK, [0 HUTKA PO3MINIYEThCA TOPU30OHTAJb-
HO, 1 BigmyckamThb. BuaHauTe mOIEeHTPOBE NPUCKOPEHHS,
3 AKNM TATaperb IPOXOAUTE IIOJOMKEeHHA PiBHOBATrU, AKIITO
HIBUAKICTHL Oro PyXy Vy I[ifl TOUYIi CTaHOBUTL 5 M/C.

3-i1 piBeHb CKNagHoOCTI

Jlimifina mBUAKicTh 0oOepTaHHA TOYOK Ha 000/i MaxoBHKAa
CTaHOBUTHL 6 M/C, a TOYOK, IO JieXaThb Ha 10 cM OJmK-
ye 1o oci,— 4 m/c. BusHaure pagiyc MaxoBUKa Ta KYTOBY
HIBUIKICTL 1IOT0 Oo0epTaHHA.

Busnaure giamerp KoJieca, AKIIO BigoMo, IO JIiHiMHaA
HIBUAKICTE oOepTaHHsS TOUOK Ha o0oxi KoJseca y 2 pasm
OiynpImia 3a JiHIAHY HIBUAKICTH O00epTaHHS TOUOK, IO Jie-
KaThb Ha 4 cM OJmiKUe IO oci obepTaHHS.

Huck obepTaeTbcAa 3 KYTOBOIO INMBUAKiCTIO 3 pazn/c. Bix-
HOCHO AHCKa II0 pPajlycy PyXaeThbCA TiJO 31 IMIBUIKICTIO
0,4 m/c. 3HaNUAITh MIBUAKICTh PYXy IILOTO Tijla BiHOCHO
3emii, kKomu BoHO Oyme Ha Bigcraumi 10 cm Bim oci oGep-
TaHHA.

VY3moB:K pajiyca OmcCKa, [0 00epTaeThecs, IIOB3e MyXa 3i
mBuakicTo 0,03 M/c BigfHOCHO A1CKa. Y TOM MOMEHT, KOJU
Myxa IepeOyBae Ha BifzcTaui 5 cMm Bifj oci obepraHHA guC-
Ka, MIBUAKICTH i1 pyXy BiTHOCHO 3eMJIi CTAHOBUTHL 5 cM/C.
BusznauTre 06epTOBY 4acTOTy AMCKA.
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12.36.

12.37.

12.38.

12.39.

lenikonTep moyaB 3HUIMKYBATHUCSA BEPTUKAJBHO 3 IIPUCKO-
peasaMm 0,2 m/c2. Jlomari #ioro rsmHTa MAalOTh JOBXKUHY
5 M i obeprarorsca 3 yacTtoToro 300 06/xB. CkinmbKu 00ep-
TiB 3pOOUTEH 'BUHT 3a Uac 3HMKEHHJ rejikonrepa Ha 40 m?
BuszauTe TaKoK JIIHIHY ITBUIKICTD 1 JOIIEHTPOBE IIPUCKO-
peHHa A KiHIIB JiomaTell TBUHTA BIMHOCHO KOpIIyca Te-
JiKomTepa.

Ckinbku 00epTiB 3poOUTH A3ura, siKa 00EpPTaAEThCA 3 UYa-
croToro 251,2 pan/c, 3a uac il BiJIBHOTO IIAJiHHA 3 BUCO-
THU, IO CTAHOBUTL D M?

Ha nuck, axuit o6epTaeThes 3 4acTOTO 45 06/XB, 3 BHCO-
™ 70 cM magae KyJbKa. 3a yac ii magiHHA OMCK BCTUTAaE
nmoBepHyTHCcAa Ha 102°. BusHaure 3a MU JaHUIMU IIPUCKO-
PeHHs BLJIBHOTIO MaAiHHA KYJIbKMU.

Xjgonuuk obepTae y BepTHKaAJbHiIHA MNJOIMMHI KaMiHb,
NIPUB’I3aHUM A0 MOTY3KHU 3aBIOBKKU 60 cM, 3hificHIOIOUN
4 06/c. MoTy3ka oOpUBaETLCA B TOM MOMEHT, KOJU IITBU/I-
KicTh pyXy KaMeHs HampAMJieHa BepTHUKaJbHO Bropy. Ha
SIKY BHCOTY BiJl TOUKM BiApuBY HigHABCA KaMmiub? IIpucko-
peHHsA BijbHOTO maminua g=9,8 m/c2.
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ANHAMIKA

13. NEPLUMA 3AKOH HbIOTOHA

Mpuknag po3B’a3yBaHHA 3apay

3agaua. Bupas «Cumina — npumumHa IPUCKOPEHHA PYXy Tijga» €

HeTOYHUM. Homy?

Bionosiov: B iHepHmiaJIbHiN cuUcTeMi BiAJiKy IPUUMHOIO IPUCKO-

PEeHHsA Tija € B3aeMOJid TijJ, a He cuUJja, sAKa € Mipoio B3aeMomii.
IIpoTe B HeiHepIliaJdbHiN cUCTeMi BiAJIIKy IPUUYUH NPUCKOPEHHA OBi:
B3a€EMO/JIis Ta NMPUCKOPEeHHA caMol cuctemu Biaaiky. Ilum, Baacue,
1 BipisHAETHCA iHepliaJbHAa cHUCTeMa BiJJIIKY Bia HeiHepIriaJabHOI.

?

)

™)

=)

™)

™)

13.1.

13.2.

13.3.

13.4.

13.5.

13.6.

13.7.

1-1 piBeHb CKNapHoOCTI

IIapamryTuctT onmycKaeThCcA, pyXamdynuch PiBHOMiIpHO Op#d-
MoJIiHifIHO. [lil AKX TiJ KOMIOEHCYIOThBCA HPU TaKOMY

pyci?
il AKMX TiJ Ha CTijelnb KOMIIEHCYIOThCA, KOJU CTijenb
CTOITH Ha Hifgjo3i?

il AKX TiJ Ha IJIT KOMIOEHCYIOThCSA, KOJHU IIJIIT IJUBE
mo piuri?

2-1 piBeHb CKJIAAHOCTI

Tiso mig miero KiJIbKOX CHJI PYXa€ThCS PiBHOMiIPHO IIPSIMO-
adimiino. Yu MolKHa IeMl PyX PO3TJaAAAaTH SIK IPOSB iHEp-
mii Tinza?

Ilacaxxkup nmigHiMaeThCcsA, CTOAYM HA ecKajJaTopli meTpo. Ym

MOJKHA CKas3aTW, II0 B I[OMY BHMIAAKy CIIOCTepiraeTbcs
SABUIIE iHepIii?

Yu npiroTh CcUJIM HaA TiJ0, II0 PYXaeEThCA PIBHOMIPHO IIpP-
MOJIIHifIHO B iHepIliaJbHill cucTeMi BimIiKy?

ABTOMO0iJIb i3 BUMKHEHUM ABUTYHOM PYXA€TLCA IO PiBHIN
FOPM30HTAJNBbHIN n0po3i. YoMy He 30epiraeTnhcs IMIBUAKICTH
pPyXy aBTOMOOiIs?
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13.8.

13.9.

13.10.

13.11.

13.12.

13.13.

13.14.

13.15.

13.16.

13.17.

13.18.

13.19.

CHapsapn, BUNyIIeHWH 3 rapMaTH, JeTHUTh Ao mijgi. Yomy
B IIbOMY BUIIQJKy He CIIOCTepiraeTbcs ABUIIE iHepIrii?

Yu MoKHAa cuCTeMy BiJJIiKy, OB’ A3aHy 3 JipTOM, BBAsKaATH
iHepIiaJbHOIO Yy BUIAAKY, KOJU Ji)T: a) pyXaeThcsAd IPU-
CKOpPEeHO Bropy; 0) pyXaeTbCsaA PiBHOMipHO Bropy; B) pyxa-
€THCS CIIOBiJIbHEHO BHU3?

Y AKoMy BHIAIKYy CHCTEMY BiJJIiKy, IOB’A3aHy 3 aBTOMO-
Oijtem, MOKHa BBasKaTH iHepIiaabHOI0? ABTOMOOIIB: a) py-
Xa€ThCA PIBHOMIPHO HPAMOJIIHINHO II0 TOPU3OHTAJLHOMY
moce; 0) PyXaeThbesa IMIPUCKOPEHO 3 T'OPU; B) 3MiMICHIOE IIO-
BOPOT i3 IIOCTiNiHOIO IIBUIKiCTIO.

Yu wMokHa BBa)KaTH 1HepIiaJbHOIO CHUCTEMY BIAJIKY,
OB’ A3aHY 3 BEJOCUMIEINCTOM, SIKHIl PiBHOMipPHO PYyXa€Th-
Cs IO KiJIBIIEBOMY TPEKy?

Yu € iHepIiaJbHOIO CHUCTEMAa BiJJIiKy, IIOB’s3aHa 3 IOTS-
roM, AKUU pyIae Bix cTaHIii?

IIig uac piskoro raJbMyBaHHA TpaMBasd IIacaKup HAXUJIUB-
csa Buepen. HasBiTh Tij0, Aid SKOro 3MycHJa macakupa py-
XaTUCA BiJHOCHO aBTOMOOiJIdA.

K pyxaeTbcsa IOTAr, AKINO S0JYKO, IO BUIIAJO0 3 PYK
Maca’KUpPKU: a) PYyXaeThCsd BiTHOCHO BaroHa BEPTUKAJIbHO
BHU3; 0) mig uac magiHHA BigxmiadeTbcsa BOiK; B) Bigxm-
JAEThCA BIIepel II0 XOAy IIOTAra; T') BiAXUJIAEThCSA Ha-
3aji BiJHOCHO HANPAMKY PyxXy morara?

Yomy JI00MHI, AKa CTOITH Y YOBHI, IO PYXa€TLCS, BAKKO
BTPUMATH PiBHOBAry, KOJHM YOBEH PaITOM 3YINHSIETHCS?

ITosicHITH OMyCKAHHS CTOBITYMKA PTYTi, KOJIU MU CTPYIITY-
€MO MEIUUYHUMN TepMoMeTp?

AK moscHuTH TOM (hpaKT, IIO JIOAWHA, AKa O0iKUTh, CIiT-
KHYBIIINCH, IIaJIa€ BIepen?

YoMy MOJIOTOK ab0 COKUpa IMiJIbHiIIIe HACAAKYEThCI Ha PY-
KOATb, AKIIO 11 BIIBHUM KiHIIeM yaapuTu 00 AKUINCH TBEpP-
I IIpesMeT?

PiBHAHHA 3aJ€XHOCT1 KOOPAWHAT 1 IMBUAKOCTEN PYXY TiJa
BiZl uacy MaroTh BUTJIAM: a) X, =b—2t; 6) x,=10+2t—¢*;
B) v, =25t; 1) v, =—20. ¥V AKKNX BUNaAKax PiBHOAINHA
CIJI, IPUKJaAeHUX IO Tija, JOpPiBHIOE HYJII0?
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?2 13.20. Ha pucyury mnozaHo rpadikm 3aJeKHOCTi KOOpAMHATH
Ta MIBUAKOCTI PyXy TiJ Big dacy. ¥ AKUX BUMOAAKaX PiB-
HOOiMHA CUJI, MIPUKJAAEHUX 0 Tija, JOPiBHIOE HYJIO?

X A U A XA U A XA

P x

i

3-1 piBeHb CKJIapHOCTI

? 13.21. Jlerki aBepi JoAWMHA MOXe BIIUMHUTH OJHUM MOaJbIEM.
Yomy K KyJia mpoOuBae Ti cami aBepi, He BigumHsouu ix?

14. OPYITMA 3AKOH HbIOTOHA

Mpuknap po3B’aA3yBaHHS 3aaay
3amaua. Yu MoKHa BBasKaTu AOOYTOK Macu Ta NPUCKOPEHHI
Tija (ma) o3HAUEHHAM CHJIHN (F), o aie Ha Tijmo? BiamoBimb 06-
I'PYHTYHTE.
Bidnoeidv: Hi. OroroxuioBatuy F i md mHe MOJKHa, 00 IIPUCKO-
PeHHs Tijla B iHepIliaJbHiN cumcTeMi € JmIle HacJigKoM ail Ha HBOTO
HEeCKOMIIEHCOBAHOI CUJIN.

1-n piBeHb CKJ1IagHOCTI

14.1. 300pa3iTh PiBHOAINHY CUJ, IPUKJIAJEHUX OO TiJ, HOJAHUX
Ha pUCYHKaxX a—z2. Kyau HampsaMieHe IPUCKOPEHHS Y KO-
HOMY BUIIAJIKY?

™)

Na
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14.2.

Ha pucyHkax a—e6 mokKasaHO CHJIHM, IO AiIOThH Ha TiJjo,
sdAKe 3AilicHIoOE KoauBaHHsS. Kyau HanpaMJeHe IPUCKOPEeH-
HA Y KOXKHOMY BUOAAKY?

62

14.3.

14.4.

14.5.

14.6.

14.7.

a 0 8

300pa3iTh Ha PUCYHKY CHJHM, II0 AiIOThH HaA TijJgo mim dac

MOT0 PiBHOIIPUCKOPEHOTO IMPAMOJIIHIAHOTO PYyXy B TaKUX

BUIIQJKaX:

a) KpaH IIifHiMae BaHTa’X BEePTUKAJbHO BrOpPY;

0) caHuaTa 3 BaHTaXeM TATHYTh 3a MOTY3KYy II0 TOPU30H-
TaJbHIN ITOBEPXHI;

B) caHUaTa 3 BaHTayKeM TATHYTH 3a MOTY3KYy Ha TipKy;

r) caHuara 3 iI3KIKalTh 3 TipKU.

300pas3iTh Ha PUCYHKY CUJH, IIO0 AiIOTh Ha TiJOo mimg dac

MOT0 PiBHOMiIpHOIO PyXy II0 KOJIY B TAKUX BUIAJKaX:

a) KyJbKa, IO IIigBimeHa Ha HUTIi, 00ePTAETHCA B IOPU-
30HTAJIbHIN NJOMIWHI;

0) MyxXa CUAUTH Ha IUCKY, IO 00epTaeThCH.

3 SKNM IIPHUCKOPEHHIM PyXa€eThcsa BaromeTka macoio 500 Kr
oig giero cumau 125 H?

ARy cuny caix npukaactu go tijga macoio 200 r, 1100 BOHO
pyxaJioch i3 mpuckopeHHaM 2,5 m/c??

Busznautre macy m’sua, axuii mig giero cuam 50 mH mady-
Bae npuckopenus 10 cm/c2.

2 #ao
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14,

8.

14.9.

14.10.

14.11.

14.12.

2-1 piBEeHb CKJ1IaAHOCTI

Cunu F =15 H, F,=10 Hi F, =20 H girors Ha TijNO TaK,
SIK 300pasKeHO0 Ha PUCYHKY. SHAUAITH PIBHOAIAHY ITUX CHJI
Ta il IpoeKIili Ha KoopAMHATHI oci, aKkmio o =30°.

FlA F3
F. Y

PiBHopiliHa Bcix cuj, OpUKJIAJAeHUX OO Tijla, HOPiBHIOE
HyJ 0. Uu MoJKe I1e TiJIo: a) pyxaTucs IPAMOJIiHiITHO; 0) py-
XaTHucs II0 KOJIy; B) ImepeOyBaTu y cIoKoi? Bigmosigb 006-
I'PYHTYIHTE.

YUu popiBHIOE HYJII0 PiBHOAiINMHA CUJ, NPUKJIATEHUX OO
Tijla, AKIIIO BOHO: &) PYXa€ThCA PiBHOMIpHO NPAMOJIIHiH-
HO; 0) pyXaeThbcsA PiBHOMIPHO II0 KOJIY; B) PYXaeThCS PiB-
HOIIPHCKOPEHO NPAMOJIiHiNHO; I') mepedyBae y cnokoi? Bix-
MMOBiIb OOT'PYHTYHTE.

3a rpadg)ikom IMIBUAKOCTI Tija (IUB. pUCYHOK) BU3HAUTE MO-
IyJIb 1 HaIIPpAMOK PiBHOIINHOI CHMJI, IIIO AilOTH Ha TiJO Ma-
coro 4 Kr.

3a rpadg)ikoM IMIBUAKOCTI Tija (IUB. pUCYHOK) BU3HAUTE MO-
IyJb 1 HAaIPAMOK PIBHOIIMHOI CUJ, IO AiIOTH Ha aBTOMO-
0inp macomo 1,5 T.

A

!
> T

>
c

2 4 tec 0] 1 9 4

o 3a0daui 14.11 o 3a0aui 14.12

14.13. IloOynyiiTe rpadgik IIBUAKOCTI PyXy BeJOCHUIIeANCTa Ma-

coo 100 Kr, axuii 3yIMHAETLCA yepeld 2 ¢ IIiJ Ji€ro cuau
250 H.
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14.14.

14.15.

14.16.

14.17.

14.18.

14.19.

14.20.

14.21.

Ilo6ynyiiTe rpadik mBugKocTi pyxy motsara macoxo 100 T,
KW, MalOuYu IMBUAKICT, 18 KM/T0, IIOYMHAE PO3TAHATH-
ca oig giero cuau taru 150 kH.

3a rpadikoM NIBUAKOCTI pyXy Tija (IUB. pUCYHOK) BU3HAY-
Te, HA AKUX IIJIAHKaX CHUJU, IO JiI0OTh HA TiJ0, BPiBHO-
BaXKYIOTBCA?

V. A

X

QS
A

Ilig miero meBHOI cmu Tijio macoro 90 Kr pyxaeTbcsa 3 Ipu-
crkopeHHam 0,4 m/c?. 3 AKMM IPUCKOPEHHIM PyXaTHMETh-
csa Timo macoro 120 Kr mig giero Tiei camol cuiam?

Ilig miero meBHOI cuyu Tijio Mmacoi 450 KT pyXaeThbes 3 IIPU-
ckopeam 0,8 m/c?. BusHaure macy Tijna, AKe Iig giero
Tiel camoi cuau pyxaerbea 3 npuckopenusam 0,25 m/c?.

IleBHa cuiaa Hagae MOPOKHBOMY Bi3KYy Macow 6 Kr Ipu-
ckopenusda 1,5 m/c?. BusHaute Mmacy BaHTaKy, IIOKJIAJEHOI'0
Ha Bi3OK, SIKIIIO BiIOMO, IIT0 HaBaHTaKeHUH Bi3OK IIiJ Hdi€l0
Tiel camol cuam pyxaerbesa 3 npuckoperaHam 0,3 m/c?.

IIBi cTasmeBi KyJbKU, pagiycu AKUX BiIpisHAOTHCA B 3 pasu,
BlIMITOBXYIOThCA. YoMy OOpPiBHIOE BiJHOIIEHHA MOIYJIiB
IIPUCKOPEHHA PYyXy IIUX KYJbOK BHACJIILOK IXHBOTO II€H-
TpaJbHOTO yaapy? Yu 3ajeXuUTh BiANOBiIbL HA 3alMTaHHA
BiJl ITOYATKOBUX IMBUAKOCTEN KYJIHOK?

Ilig yac BiTKHEHHA [OBOX B3aJiBHUYHUX IJIaTQOPM IIpU-
CKOPEHHA HaBaHTa)KeHOol maaTdopMu BUABUIOCH V 4 pasu
MEHIIINM, HijK IIOPOKHBOI. ¥ CKIJIbKU pas3iB HaBaHTaKeHa
aTgopmMa BajKua 3a IMOPOIKHIO?

Baron pyxaeTsca srifHo 3 piBHaHHAM x =50+t—0,1¢* mix
niero cuau 4 kH. Busmaure iioro macy.
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14.22.

14.23.

14.24.

14.25.

14.26.

14.27.

14.28.

14.29.

14.30.

Yomy mopiBHIOE cuJa, 110 Aie Ha Tijio macoio 200 Kr, axIio
3aJIe’KHICTh 1OT0 IIepeMilleHH BiJl Yacy BU3HAUYAETHCA PiB-

HAHHAM S _=0t+ 1,25¢% 2

Ha xkyabpky macoro 50 r y HanpaAMKY ii pyxy aie mocriiiHa
cuia 150 mH. Sanunrites piBHAHHSA 3aJIe’KHOCTI HIBUAKO-
CTi pyXy KYJIbKHU BiJ yacy, AKINO ii mouaTKoBa IIBUAKICTH
cTaHOBHUJIA 2 M/C.

Bisok macor 15 Kr raabmye, pyXaodnuch PiBHOIPUCKOPEHO
oig giero cuam 9 H. SanuiniTs piBHAHHSA 1Oro pyxy, AKIIO
Bimomo, 1[0 moyaTKoOBa KoopAuHaTa Biska x, =16 M, a mo-
JaTKOBa MBHUAKicTE v, =8 Mm/c.

3-i1 piBeHb CKNagHoOCTI

3 rapmaru BuiitTae cHapsan Macoro 10 Kr 3i miBmaKicTio
600 m/c. BusHauTe cepemHIO CUJY THCKY IOPOXOBUX ra-
3iB, AKIIO II0 CTBOJIY rapMaTU CHApPAJ PYXAE€TbCA IPOTS-
roM 5 McC.

ITorar macoro 900 1T, marounm mBuaKicTs 108 KM/roxm, 3y-
nuHuBcsa nin giero cumau 135 kH. Ckinbkm uacy TpuBajio
rajbMyBaHH?

Ilig miero cuiau 3 KH miBHAKiCTh PyXy BaHTaKiBKM MacoOIO
6 T 3pocya Bixm 54 Km/rom mo 90 Km/rox. BusmauTe uac
1 IMJIAX PO3TOHY BaHTaKiBKU.

ABTOMOOiNTE Macol 4 T, pyxXamwyuch 31 IMIBHUAKICTIO
18 KMm/ron, moumHae raJbMyBaTH i 3yNUHAETHCS, ITPOM-
moBinu 50 M. BusHauTe cuny rajJbMyBaHHA.

ITorar macoro 100 T, BupyImaoum Bij cTaHIlii, pyXaBcs pPiB-
Hompuckopeno. Ilomoaasmm 800 M, BiH HaOyB HNIBUIKOCTI
72 xM/Ton. Busumaure cuay, 10 HajJaBaJjia IOTATY IIPUCKO-
PEHHA.

Kyaska macoro 250 r mig miero mocTifiHOI cuju mpoMImIa
3a mepiri 2 ¢ pyxy 4 m. Busnaure 1110 cuay.
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15. TPETIX 3AKOH HbIOTOHA

Mpuknaa po3B’A3yBaHHS 3aaay

3amaua. Cuiau, 3 AKMMHU TiJIO 1 JUHAMOMETP AiIOTh OJHE Ha OJHEe
i Jyac 3BasKyBaHHSA, He BPiBHOBAKYIOTBhCS, OCKIJIBKHN IIPUKJAJIEHI
o pisHuUX Tija. YoMy 2K TOHl TijO i AMHAMOMETP IIicJIA IIeBHOI'O BUJIO-
B)KEHHS TUHAMOMETPA 3YINMUHSATLCI?

Bionogidv: Ha TijOo KpiM CHMJIM OPYKHOCTI IPYKUHU AUHAMO-
MeTpa i€ Ime ¥ cumjga TAKIHHS, 1 BOHM BPiBHOBaKYIOTHL OJHA OILHY
( Fupyse + Frane = 0).

? 15.1.
? 15.2.
?2 15.3.
? 15.4.
? 15.5.
? 15.6.

66

1-n piBeHb CK1IagHOCTI

Ha migjosi aigra nexxkuts npeamer. fAka cuiaa € 6iabI11010:
Ta, 3 AKOIO IiAJora JAie Ha IIpegMeT, UM Ta, 3 K00 IIpeJMeT
THCHE Ha Mmigjory Jidra, AKIo JidgT: a) mepedyBae y CIo-
KO0i; 0) pyXaeTbcA PiBHOMIpHO MPAMOJIIHINHO; B) PyXaeTh-
cs PiBHOIIPUCKOPEHO?

Kuuixka, 110 JeKUTh Ha CTOJIi, TUCHE HA HHOTO 3 IIEBHOIO
cujaor. Cria gie Ha KHUMKKY 3 TaKOIO CaAaMOIO CHJIOIO BIO-
py. Illo Bu MoKeTe cKasaTu IIPO PIBHOAINHY IIUX IBOX
cu?

K moACHUTHU ABUIIE BiAjgadui BHACJIIAOK MOCTPiay 3 pyII-
HUIi?

Tenicuct 0’¢ pakeTkon mo m’auy. Ha ake 3 Tia (pakeTky
Yy M’A4Y) i€ B MOMEHT yaapy OijibIra cuja?

Yu 3 0QHAKOBOIO CUJIOI0 CTUCKAaIOTheA Oydepm mim uac 3i-
TKHEHHS JBOX TOBapHUX BarouiB? Yum 3MiHHUTBCS BifIio-
Bilb, AKIIO: a) OAMH i3 BaAroHiB y MOMEHT 3iTKHEHHS IIe-
pebyBaB y CIIOKO1; 0) oquH i3 BaroHiB OyB HaBaHTaKeHUH,
a iHIIUH ITOPOKHIN?

2-1 piBeHb CKNapHOCTI

YHacaigoK 3iTKHEeHHS Kopabesib MOKe IOTONUTH KaTep 0e3
CYTTEBUX IJs cebe MOIIKOAKeHb. Uu HeMae TyT cylepeu-
HOCTi 3 TperiM 3akoHOM HbroTOHA?
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15.7. HeBequuKuii 4YoBeH IIiATATYIOTH KaHATOM OO KopaoJid.
Yomy K Kopabesib He pyXaeThbCcA y O0iK woBHA?

=)

15.8. Jlo Oepera migxoasTh ABa OAHAKOBiI yoBHUM. YOBHAPIL mif-
TATYIOThBCA OO0 Oepera 3a AOMOMOTOI0 KaHaTiB. SIKmit 4o-
BEeH paHiIlle TOpKHeThCA Oepera: TOH, YV AKOI'0 IIPOTUJIENK-
HUH KiHellpb KaHaTa NPpUB’A3aHUI A0 CTOBIIA Ha Oepesi, um
TON, y AKOTO HNPOTUJEKHUIN KiHeIhb KaHaTa TPUMAae Ma-
Tpoc?

™)

15.9. JIBa YyoBHM Ha o3epi 3’egHaHi KaHaTtoM. Jlioau, cuasauu
Y YOBHAaX, 3a JOIOMOTIOI0 KaHaTa HiATATYIOTHL YOBHHU OILUH
no oxHoro. IlopiBHANTE PyX YOBHIB BiJHOCHO BOMIM.

3-1 piBeHb CKJIapHOCTI

™)

15.10. [IBa XJIONMMYUKMU POITATYIOTH MOTY3KY, ITOCEpPearnH] AKOI 3a-
KpiniaeHo nuHamomeTp. KoiKeH i3 XJIOMUMKIB IpuHKJIazae
cuiny 150 H. JlaiiTe BinmoBiai Ha TaKi 3anuTaHHA: a) IO 1O-
Kake JuHaMoMeTp; 0) sKe 3HAUeHHsS Ma€ PiBHOJiMHA CHJI,
MNPUKJIATEHUX 10 MOTY3KMU?

™)

15.11. Kanart Burpumye HaBanTaskeHHsa 500 H. Yu nopBeThca Ka-
HAT, SKIIO: a) MiABiCHMTH M0 IILOT0 KaHATy BaHTaK MacoIlo
60 xr; 0) TATHYTH HOr0o B IIPOTHMJIEKHI OOKM, MPUKJIAIa-
I0UYM 3 KOMKHOro 00Ky sycuyaa 260 H?

? 15.12. Ha repes3ax ypiBHOBaKMJIU HEIIOBHY MOCYANHY 3 BOJI0I0. Uu
NOPYIINUTHCA piBHOBAra, AKIIO B HOCYAWHY ONYCTHUTHU IIiJI-
BillleHy Ha HUTIII cTajJleBy KYJbKY TaK, 1100 BOHaA He TOP-
KaJiacsd JHa Ta CTiHOK HMOCYIAUHU?

16. CUJ1A NPY)XXHOCTI

Mpuknag po3B’a3yBaHHA 3apay

3agaua. Buznaure Macy BaHTaKy, AKHI MOMKHAa IIITHATH 3a JO-
IIOMOTOI0 MiJHOTO TPOCY, cKJageHoro 3 50 gpoTuH miameTrpoMm 2 MM,
SAKIIO 3aIlac MiIfHOCTi iioro mopiBHIOEe 3. Meika mimHOCTiI Migi craHo-
Buth 400 MIla.

67



Ilano: CIl Posg’a3anna:
— -3

d=2 MM d=210" ™M Ha Tpoc mitoTh ABi cuim: cuia

N=50 TskinEa F_ =mg Ta cuia npysk-

6, =400 MIla c =4-10° Ila . .

neg M Hocti F . =0S, iKi BpIBHOBaXKY-

IOThCSI, OTXKe, OS=mg, 3BiIKmU

M

g= 10 — cS
C m=—-—.

m— ? &

. . o . c
3a BU3HAUYEHHSM 3amacy MiIfHoOCTi: n=—%, 3BigKm ¢ =—%. Takum
c n

G, S

ng

IIno1y mepepisy MoKHA BU3HAUNTU AK CYMAapHY ILJIOIIY IIepepisy
nd’N

YNHOM, M =

I’ ATAECATU JPOTUH, TOOTO S = . Toxi kiHIlEeBa popMyJia MaTUMeE
BUTJIAL
_ nd’No,

4dng

m

IlepeBipuMoO oguMHMNIII:

2 2
Mm>-TIa-¢®> wm-H-c KT M- C

[m] = = 2 = 2 =KT.
M M C ‘M
3,14-2°-10°-4-10° -50
3HaiileMo Macy BaHTaxy: {m}= ~2093;
4-10-3
m=2093 kr.

Bionosidv: 3a mOIOMOTOIO IILOTO TPOCY MOKHA HiAHATU BaHTAMK
mMacoo m=2 T.

1-n piBeHb CKJ1IagHOCTI

? 16.1. Cuan AKOI IPUPOANU INTOBXAIOTH CHAPAJ YCepeanHi cCTBOJIA
rapmMaTtu?

16.2. Jlo AKOro BHUAY CHUJ HaJEXKUTh cuja Apximena?

16.3. BusHauTe HanmpaMOK CUJ NPYsKHOCTi, IIO0 AilOTH Ha TiJja,
300paskeHi Ha PUCYHKY.

L R o Y
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16.4. BusHauTe "KOPCTKiCTh Tija, rpadik 3a1eKHOCTL CUJIN IPYIK-
HOCT1 SKOT'O BiJl BUJOBKEHHS IIOJAaHO Ha PUCYHKY.

16.5. Ha pucynky HaBeaeHO rpadiku 3aJI€e?KHOCTI CUJIU IIPYK-
HOCT1 BiJi BUJOBKEHHA OJIs ABOX OJHAKOBUX APOTiB. Bu-
3HauTe, AKUNA 3 HUX — JjgaryHHui (1) um cpibHHE (2) —
Ma€e OinbITy sKopcTKicThb? fAKi 3HAUeHHA MAIOTh JKOPCTKO-
CTi MUX APOTiB?

wawn FA F oy HA 1
4+ 44+
2
27 a9l
0 0,1 0,2 0,83 x, ™ 0 2 4 6 x, MM
Mo 3adaui 16.4 Ho 3adaui 16.5

16.6. flka cuyia mepopmyBasa npy:KuHY KopcTKicTio 1500 H/mMm,
SAKIO BHACJHiZOK nmedopmaillil mpy:KmHa CKOpPOTHJAcSa Ha
5 cm? fIka cmya MPYKHOCTI BUHUKJIA B IIPYKUHI?

16.7. BmusHauTe JKOPCTKiCcTh NPY:KUHU, AKka nifg giero cuam 100 H
medpopmyBasach Ha 4 cM.

16.8. HackinmbKuM BUAOBXKUTLCA KaHAaAT, MOPCTKICTh HAKOTO
1800 H/m, mig miero cuam 10,8 H?

16.9. OgHa 3 ABOX IpPY:KuH mmifg giero cuau 3,6 kH BugoB:KuiIacs
Ha 9 cMm, a apyra mig gmiero cuaum 2 KH BugoB:Kumiaach Ha
5 cm. fka 3 mpy:KUH Mae OiJbIIY JKOPCTKiCTBH?

16.10. Ilpy:kwuna mig mieio cuau 54 H Bumos:xuiach Ha 9 cm. Ha
CKiJIBKM BOHA BUAOBXKUTHCA mifn mieio cuam 18 H; 30 H?

16.11. Ilo Tpocy, 1o Mmae xkopcTkicth 15 kH /M, miaBicunam tara-
penb Macoo 6 Kr. Ha cKijbKM BUIOBXKHBCSA TPOC?

16.12. BusHauTe KOPCTKiICTh MNPYKUHHU, AKa BUIOBKUJIACH HAa
2,5 cM, KoJm o Hel migBicuam BaHTa)X Macoio 5 Kr.

16.13. flka mMexaHiuHa Hampyra BUHHKA€E y PEUIll 3 MJIOIIEI0 IO-
mnmepeunoro mnepepisy 8 em? mig giero cuam 100 H?
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16.14.

16.15.

16.16.

16.17.

16.18.

16.19.

16.20.

16.21.

16.22.

16.23.

16.24.

16.25.

BusHauTe 01y IMOIepevHoro nmepepisy aepes’ sHOTO IImec-
Ta, AKINO mix aieio cuau 810 H y HbOMY CTBOPIOETHCS Ha-
npyra 300 xIla.

fka cuyia mie Ha JomaTh HapoBOl TYpOiHM 3 MJIOIIEIO IIepe-
pisy 16 cm?2, akmio manpyra y jgonarti 25 kH/cm?2?

Busnaute mexaHiuHy HaIpyry, dKa BUHHKJA y CTaJeBO-
MYy TpPOCi, AKIIO HOro BiJHOCHE BUAOBXKEHHSA CTAHOBUTH
0,003.

YHacaigoK cTUCKaHHA MIJTHOTO CTPUKHA Y HbOMY BUHU-
KJja manpyra 360 MIla. Busmaure BigHOCHE BUJIOBXKEHHS
IIbOTO CTPUIKHA.

2-1 piBeHb CKJIapHOCTI

CraneBuii i MiTHUHM APOTH OOJHAKOBOTO PO3Mipy miaBimieHi
BEPTUKAJBbHO Ta 3’€qHAHI BHU3Y IOPU3OHTAJLHUM HeBaro-
MUM CTPpUKHeM. UM 3aJIMIIUTHCA CTPUKEHb T'OPU30HTAJb-
HUM, SKIIO 0 MOT0 cepeAVHN NPUKPIMUTH BaHTAMK?

Yomy cTaseBa KyJbKa BiJf KaMeHs Bifckakye mobdpe, a Bifn
acayabpTy IIoraHo?

Yu omHakKoBO medopMyIoThCa OydepHi NPYy:KMHHU IIif dac
3iTKHEHHSA BaroHiB?

Yy 3MiHUTBCA BiAmOBiAb (AMB. MOIEpPeaHIO 3a1a4y), AKIIO:
a) OIUH 3 BaroHiB y MOMEHT 3iTKHEHHs IIepeOyBaB y CIIO-
Koi; 0) OMMH BaroH HaBaHTaKeHUI, a iHIIUN ITOPOIKHIN?
OOr'pyHTy#iTe BiAIIOBiIL.

IlopiBHANTE *KOPCTKOCTi I[1JIOTO CTAJIEBOTO Tpoca Ta MOTOo
TPETUHMU.

K 3MIHHUTBCA KOPCTKICTH CTaJIeBOTO Tpoca, AKIIO IOro
CKJIACTH BTPOE?

3 AKUM IPUCKOPEHHSIM PYXA€ThCA TiJIO Macoio 2 KrI, dKe
TATHYTH IO TJIaAKiM MOPU30OHTAJBbHIN IIOBEPXHi 3a JOIOMO-
roro npy:kuHu KopcTricTio 100 H/M, AKIo npy:kuHa mifg
yac pyxy BuaoB:kumiaIach Ha 1 cm? Tepram sHexTyiiTe.

3a JIoImoMororm Tpoca KopcTKicTtio 2 MH/M OyKcupyoThb
aBTOMO0OiJIL Macoo 1,5 T. Ha cKijbKU BUIOBXKHBCS TPOC,
SKIII0 aBTOMOOiJIb, 3pYyIIMBINK 3 Micis#a, 3a 20 ¢ momoJiaB
200 m? TepraMm MOKHa 3HEXTYBaTH.

2 R0



16.26.

16.27.

16.28.

16.29.

16.30.

16.31.

16.32.

16.33.

16.34.

16.35.

16.36.

fIka MmexaHiuHa Hanpyra BUHNKAaE B IIMUUII raka IigioMHO-
ro KpaHa IiJ yac piBHOMipHOIO HmiZHIMaHHA BaHTaXXy Ma-
coro 6 T? Iliamerp muiiku raxka 28 mm.

Pagiyc kpyriaoro crpu:kHa mopiBHIOE 2 cM. Busuaure, mifn
niero AKOl cuam B HboMy BumHUKae Hampyra 50 klla.

AruM Mae OyTm MiHiMaJbHHHI JiaMeTp CTajJeBOT'O TPO-
ca, 100 40 HBOT'O MOXKHA OyJIO IIiABiCHTM BaHTaX Barolo
10 kH? Baroro Tpoca MoKHa 3HEXTYBaTHU.

IIuningp, mioima mepepisy axoro 2 cm?, mix miero BaHTa-
Ky macoio 1,05 T crucuysecda Ha 0,025 % mouaTkoBOI mo-
BKuHU. Busnaure moayab FOHra marepiany, 3 SKOTo BU-
TOTOBJIEHO OPYCOK.

Ha cKinbKM BiCOTKIB BiJ IIOYAaTKOBOI JOBKUHY BUIOBKIB-
cs JIJaTYHHUMR ApiT pagiycom 1,5 MM, KoJu 10 HBOT'O IigBi-
cuau BaHTaX 30 Kr?

Ha ckinpkox mansax giamerpoMm 12 cM MOKHA PO3MiCTHTU
miaatgopmy Mmacoo 300 T, AKIIO gomycTmMAa HAIpyra Ha
cTuck craHoBuThb 10 MIla?

Y kamari, 3sutomy i3 40 apoTuH, mig mi€l0 BaHTaKy Ma-
coro 250 xkr sunukae Hamnpyra 30 MIla. Busumaure giamerp
OJHi€el IPOTUHU.

11 BUTOTOBJIEHHSA IIONEePeIHbO HANIPYIKEHOro 3aJrizobeTo-
Hy CTaJIeBl apMaTypHi CTPMKHI moBxKUHOWO [, =6 M 1 zgia-
MetpoM d =20 MM BHUIOBXKYIOTH Ha Al=2 mMm. Ky cuiry
IJIsI 1[bOT0 HeoOximHo mpukgaactu? Moayias Oura mis cra-
Jgi BBaxkanre piBHUM FE =220 I'lla.

Buszaure moyaTKOBY JOBXKUHY JATYHHOTO APOTY 3 IIJIOIIEI0
nepepisy 0,5 mm2, axkuil mijg giero migBillIeHOro IO HHOI'O
BaHTaXXy Macoi0 5 KI' BUAOBKUBCA HA 2 MM.

fAxum Oyne BUIOBIKEHHS CTAJIEBOTO IPOTY MHOBXKUHOIO D5 M
3 mIoirero nepepisy 0,8 ecm? mif giero BanTaxky Baroio 1960 H?

Ho migHOTO Tpocy moBxkuHOIO 0,5 M i ILIOIIEIO ITepepisy
2 cm? migBicuau KoHTeiHep Macoro 4 T. Akuii 3amac mii-
HOCTi Mae Tpoc y IboMy BuIaaky? BuazauTe Takok adco-
JIIOTHE Ta BiZHOCHE BUIOBXKEHHS TpoOca.
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16.37.

16.38.

16.39.

16.40.

16.41.

16.42.

16.43.

16.44.

16.45.

3-11 piBeHb CKNagHoOCTI

IBi nmpy:xkuaN KopcTkicTio 800 H/Mm Tta 500 H/™m 3’eguanu
napajejbHo. SIKy KOpPCTKicTh MaTuMe Taka cucrema?

IIpy:xuHy guHaMOMeETpPa CKJAJHU 3 IBOX HNPYIKHUH KOPCTKi-
ctio 160 H/m i 240 H/m, 3’egmanux mocaimoBHo. BuzHa-
yTe KOPCTKICTh NPYKMHU TaKOro JUHAMOMeETPA.

CraneBuii i MifHUI CTPUIKHI, AKi MalOTh OJHAKOBY ILJIOIIY
nepepisy 1,5 cm? i gossxkuuu 1 m i 0,6 M BigmoBigHO, CKpi-
IJIeHi mocyigoBHO. BusdHauTe BUAOBIKEHHS CUCTEMU CTPUIK-
HiB mig giero cuau 400 H.

IIpy:XuHY CTUCHYJIN SO HJOBXKUHU 8 CM, IPUKJIALAIOUN CUIY
12 H, a morim postaram mo 14 cm, giroum cuyoo 18 H.
fIKoro Oysa moB:kmHA HexedOpPMOBAHOI IPYKUHUI?

IIpuknagaroun cuay 56 H, npy:xuHy BugoB:xKuanu 10 16 cm, a
1100 BUAOBXKUTH ITI0 IIPYKUHY 10 18 cM, HE0OXiTHO ITpUK.JIAC-
i cury (0 H. ARy noB:xuHy Mae HegmedpopMoBaHa Ipy:KuHa?

ITig yac okeaHOJIOTIUHMX JOCJiAKeHb, IIIO0 B3ATH IPOOY
I'PYHTY, Ha AHO OKeaHy Ha CTAJIeBOMY TPOCi OIyCKaloTh
cuemniaabHui npuiaag Macoo 10 kr. 3 aKol riInbuHM MOXMK-
Ha B3ATU IIPO0Y, AKIIO MeKa MIIITHOCTI Tpoca CTaAaHOBUTH
340 MIIa? TI'ycruna Bogum 1030 Kr/m3, ryctmHa crajgi —
7,8-10° xr/m3.

IpoTuHy mAOBXKMHOIO 2 M i miamerpom 1 MM HaATATJIM TO-
pusonTaabuo. Ilix miero BanTaky macoio 1 Kr, migsimie-
HOT'O JIO CepeAuHU APOTHHM, BOHA PO3TArJIach HACTiJILKH,
IIT0 TOYKa MmiABicy omyctmaack Ha 4 cMm. Buszmaure mo-
IyJIb OIPYsKHOCTL apoTuHu. IIprcKopeHHs BLJIBHOTO HaaiH-
Ha £=9,8 m/c2.

Kyabka macoro 50 r, mpuykpimiaeHa g0 KiHIIS I'yMOBO-
ro IKTyTa, OOBMKUHA AKOro y HeaedopMOBAHOMY CTaHi
25 cM, oO0epTaeThCcsa Yy IOPMB3OHTAJBHIN IIJIOIMHI 3 YacTo-
ToI0 3 00/c. HackinbKu IIpu bOMY BUAOBKYETHCA IKTYT,
SIKIITO0 MOT0 »KOpCTKicTh mopiBHioe 620 H/mMm.

Crpuxkens 3aBaoB:kKKu 40 cm, Ha KiHIII SKOro 3aKpiIlIieHO
rarapeib Macon 100 r, o6epTaeTbCs Y TrOPU30HTAJILHINA ILJIO-
IUHi 3 KyToBo1o mBuakicTio 20 pan/c. BusHauTe BUIOBKEH-
HS CTPMIKHSA, SKIIO MOro KOPCTKicTh gopisuioe 4 kH/M; Ba-
I'OI0 CTPMIKHS MOKHA 3HEXTYBATH.
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16.46.

16.47.

16.48.

16.49.

3 AKOI0 IIBUAKICTIO MOKe o0epraTucsa TOHKE CBUHIIEBe
KiJIbIle HABKOJIO BEPTUKAJBHOI OCi, AKa IIPOXOAUTH uepe3
HeHTp Kiabna? Mexxa minmuocti cBuamio 19,6 Mlla, rycru-
Ha cBuHI0O 11,3-10° Kr/M3.

Kabinka meaTpudyru, dKka IPUKpPIiIJIeHa OO0 CTPUKHA, Mae
macy 10 Kr i obepraeThCcs y TOPU30HTATLHIN IIJIOIIMHI 3 Yac-
TOTOIO 2 00/C HAaBKOJIO BePTUKAJILHOI OCi, III0 IIPOXOAUTH Ue-
pes KiHellb CTPUKHA. Bu3dHauTe HAIIPYT'y MaTepiaagy CTPUK-
Hs. [loB:KUHA CTPpUKHA 1,2 M, IIJIOIIA IOIEPEeYHOT0 IIepepi-
3y — 2 mMm2. Macomo CTPUMKHSA MOYKHA 3HEXTYBATH.

I3 ckinIbKOX cTajieBUX APOTHUH JgiaMeTpoM 2,5 MM CKJiaze-
HO TPOC, PO3paxoBaHMWi Ha MifiioM BaHTaxKy macoio 1,5 T,
SAKIIO 3amac MiIITHOCTi CTaHOBUTH 4.

Busnaure mexy MiITHOCTI Tpoca, CILJIeTeHOTro 3 32 IPOTHH
pagiycom 1,2 MM, SKIIO 3 HOr0 AOIOMOIOI0 MOJKHA IigHSA-
T BaHTAXX Macoio 2,5 T IpU TPUKPATHOMY 3amaci MiIfHOCTi.

17. CUJIA BCECBITHbOIO TAXIHHA

Mpuknap po3B’aA3yBaHHS 3aaay

3amaua. [liamerp nianetu Ypas ctanoBuTh 51 000 KM, mpucKopeH-
Hs BiJIbHOTO MaJiHHA HA Horo mosepxHi gopisuioe 8,9 m/c2. Busnaure
CepelHIO I'YCTUHY ITiel mJaHeTH.

Iano: CI Posg’asanna:
d=51 000 k™ d=5,1-10" ™ 3a O3HAUEeHHAM TI'yCTUHU
M M
g=89 — p=7, ne M — wmaca YpaHa;
C
o H-v' V — iioro 06’eM.
G=6,67-10" — or " .
KT 3a yMOBOIO HaM Bigome
o —? NPUCKOPEHHA BiJBHOTO IIa-
ITiHHSI, AKe BU3HaAUYa€ThCsS 3a
M AGM
dopmyI0IO g:GR2 = prat
: gd’
Or:xxe, maca YpaHa JOPiBHIOE: M=E°
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BBaskarouu YpaH KyJeio, 3HaiigeMo ioro o6’em 3a (popMyJIoio

d3
y="2
6
IlincraBuMO oTpuMaHi Bupasu y GopmMyay AJd I'YyCTUHU, OTPU-
3g
MaeMo: p= .
2nGd

IlepeBipuMO OAMHUIIL Ta BUBHAUNMO YICJIOBE 3HAUEHHS IITYKaHOIL
BeJINUUHU:

2 2 2
[ M- KT KT -C KT
p|=

2 2 2 2
c-H-wvm M C 'KI"M'M M

3-8,9
— 4 ~1250;
{p} 2.-3,14-6,67-10" -5,1-10°

p=1250 xr/m3.

Bidnosidv: rycTuHa myaHeTH ¥YpaH CTaHOBUTH p=1250 Kr/m3.

1-n piBeHb CKJIagHOCTI

17.1. 3 AK0I0 CHUJIOIO IPUTATYETLCA 0 CTaHIii Macoio 179 T Tpan-
CIOPTHUII KOoCMiuHUM Kopabeysb mMacoo 9 T y pasi, AKIIO
KopabeJsb mmepedyBae Ha BigcraHi 50 M Bix craHIiii?

17.2. Y mopry Ha Bigcrani 200 M oxgmH Bij OZHOTO CTOSTH ABa
TaHKepH, Maca ogHoro 3 Hux ctanoBuTh 150 000 T. Busua-
yTe Macy iHIIOro, AKIIO CuJja rpaBiTaliffHOTO MIPUTATYBaH-
HA MiK HuMEu craHoBuThb 20 H.

17.3. BusHauTe NpUCKOPEHHA BiJIBHOTO IaAiHHA Ha MepKypil,
Maca SKOT0 CTaHOBHUTH 3,36-10% kr, a pamiyc — 2440 kM.

17.4. Busnaute macy Mapca, AKIIIO BifoMo, IO 1Oro paaiyc cTta-
HOBUTH 3,4-10° M, a IpHUCKOpeHHA BiJIBPHOTO HaJiHHA HA
nosepxHi Mapca mae 3HaueHHa 3,7 m/c2.

2-1 piBeHb CKJIAAHOCTI

17.5. Ak smimmiaacsa cuja rpaBiTalliiiHOI B3ae€MOil KOCMIUHOTO
Kopabuasa i Semuti, AKIIIO Kopabeyb 3AiHCHIOE MHOJIT: a) Ha
BucoTi 400 kM Bix moBepxHi 3emJyi; 6) Ha BHCOTi, IO JO-
piBHIOE pagiycy Semuri?

17.6. Ha akiii Bucori cuia rpasiTamiifHOTO IIPUTATAaHHA KOCMO-
HaBTa M0 3eMJIi 3MeHIIUThCcA y 9 pasis?
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17.7.

17.8.

17.9.

17.10.

17.11.

17.12.

17.13.

17.14.

17.15.

17.16.

Cepenusa BigcraHb Midk memTpamm 3emJuai ta Micdamns cra-
HOBUTh npmbiausuo 384 000 Km. ¥V akiii Toumi Bigpiska
3emuisi — Micanp cuja rpapiTaiiiiHol B3aeMongil KocMiu-
HOT'O KOopabJud, AKUH JIeTUTh Big 3emui go Micsamsda, 3 o0o-
Ma KOCMiuHMMM TijaMu Oyae ogHakoBoio? BpaxyiiTe, 110
maca Micama y 81 pas menimna 3a Mmacy SeMJIi.

Cepenusa BigcTaub Midk meHTpoM FOmiTepa Ta meaTpoM oro
cynyTHuka I'amimena npubimusHao y 16 pasis mepeBuiiye pa-
miyc miaaHetu, a maca IOmitepa 6inpina 3a macy I'amimenma
y 12 769 pasiB. Busnaute TouKy, mepebyBaioum B SKii,
TiJIO OyAe IPUTATYBaTHCA 3 OSJHAKOBOIO cujoio no IOimire-
pa i 'animena.

BuszHnaure mpuUCKOpPEHHsS BiJBHOTIO MaaiHHS HaA BUCOTI,
III0 JOPiBHIOE TPHOM 3€MHHM pajJiycaM HaJ IIOBepXHelo
3eMJi.

Ha akiit BucoTi Hajg 3eMmJielo IIPUCKOPEHHA BiJIBHOIO ma-
IiHHA BABiui MeHIe, HidK Ha Ii moBepxHi?

Ha cKinbKu 3MeHIIUTHCS NPUCKOPEHHSA BiIbLHOTO IALiHHSA
Ha BHCOTi, sIKa BABiui Oinbina 3a paxiyc 3emi?

SIKy mBUAKiCTh HEOOXiTHO PO3BHUHYTHU PaKeTi, 11100 cTaTu
IMTYYHUM cynyTHuKoM Bemepu? 3ayBakTe, 1110 maca Be-
Hepu popiBuIoe 4,92-10** kr, a ii pagiyc — 6050 kM.

Y CKinbKH pasiB 3MeHHIUTHLCSA INBUAKICTHL PYXY CYOYyTHH-
Ka 3eMuii micaa moro nepexoxny 3 Bucotu 100 kM Ha Buco-
Ty 400 km? Pagiyc 3emui BBaskaiiTe piBHUM 6400 KM.

Ha ckinpxm smimmiaach BmcoTa opOiTM KOCMiuHOIo Kopa-
01, AKINO IIBUAKICTHL HOro oOepTaHHsS HABKOJO 3eMJIi
3MeHIImiIachk 3 7,8 kMm/c 1o 7,6 km/c? Maca 3emui craHo-
BuTh 6-10%* Kr, a pagiyc — 6400 KmMm.

3-1 piBeHb CKJIaQHOCTI

Busnaure mpuckopeHHsa BijgbHOro mnaminusa Ha IOmirtepi,
SAKIIO BimoMoO, IO cepefHs T'yCTHHA IJaHEeTU IOPiBHIOE
1300 xr/m3, a pazgiyc cranmosuts 71 000 Km. Bsaaiire,
1o IOmitep mae dpopmy KyIi.

Bigomo, 1110 IpuUCKOpPEeHHA BLJIBHOIO IIaAiHHA HaA IIOBEPXHI
3emuti craHoBUTh 9,8 M/c?. BusHaure IpUCKOPEHHS BiIbLHO-
ro naginasa Ha noBepxHi Conid, arimo paxgiyc Conisa cra-
HOBUTH 109 3eMHUX pajiyciB, a cepelHs I'yCTUHA Y YOTH-
pu pa3u MeHIIa 3a I'YCTUHY 3eMJIi.
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17.17. BusHauTe Macy IIJIaHETH, HAaBKOJO SAKOI CYIYTHUK o0ep-
TAE€ThCA MO KOJIOBi# opbiTi paxiycom 3800 KM 3 mepiomom

2 rop.

17.18. Busnaure mepion obepTaHHS HMITYYHOT'O CYIYTHHUKA 3eMJIi

ua Bucori 200 kM. Maca Bemui 6,3-10** xr, a ii pagiyc —
6400 KM™.

18. CUNA TAXIHHA. BATA. HEBATOMICTb

Mpuknaa po3B’A3yBaHHS 3aaay

3agauda. 3 SKOI0 NIBUAKIiCTIO NpoxoauTh JiTak AK-52 uuxHIO TOU-
Ky «metryi HecrepoBa» pamiycom 300 M, SKIIO JBOTUUK Macoio (0 Kr
y Ii¥l TOUIli BUTPpUMY€E 4-KpaTHe ImepeBaHTaKeHHA?

IlaHo:
R=300 m
m=70 Kr
n=4
g=10 m/c?
v — ?

Poss’a3aHHa

3a apyrum sakoHom Hrlorona ma,, = N+mg.

OcCKiJnbKH BCi BEKTOPM HaIPsAMJIEHI B3IOBK OfHiel MpPAMOi, TO A
IXHBOTO IPOEKTYBAHHSA MTOCTATHLO OAHiel KoopamuaTHOl oci OY. Toxi
sanycaHe HAMU DiBHAHHS Y IPOEKI[isAX MaTUMe BUTJIAL: ma, =N -mg.

Bpaxyemo, m1o cmjia peakiiil omopu 3TiJHO 3 TpeTiM 3aKOHOM

HrioToHa 3a mMoayJjieM HOPiBHIOE Basi (‘ N ‘z‘ P
nopisuioe: P=nmg. Kpim Toro, Bisomo, 1mpo a, =

OiICTAaHOBKM MaTUMEMO:

76

), a Bara 3a yMOBOIO

v )
E. OToxe, micaa

:(n—l)mg, 3BIIKU v=m-
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BeJIMUYMTHN.

?

?

™)

™)

IlepeBipuMO oAMHUIII Ta BUBHAUYMMO UYMCJOBe 3HAUEHHSA HIYKAHOI

v} =13-10-300 =94,9;

v=94,9Mm/c=342 KM/rOI.

Bionogidv: mBUAKiCTh PyXy JiiTaka v =342 KM/Tof.

18.1.

18.2.

18.3.

18.4.

18.5.

18.6.

18.7.

18.8.

18.9.

1-1 piBeHb CKNnapHoOCTI

Yomy cuia TSKIHHA Ha eKBaTopi 3eMJri MeHIa, HidK Ha
moJrrocax?

HuaamMomMeTp OyJio IIporpaayioBaHo Ha ekBaTopi. Yu Oyne
Bara, BUMipsHa IIUM TMHAMOMETPOM Ha II0JIf0Ci, Taka cama,
AK Ha eKBaTopi?

fAra cmiaa TAaxKiHHA gigtTuMe Ha Jgitak macoio 80 T mim gac
MOro MOJIbOTY Ha BUCOTI, e IPHUCKOPEHH BiJILHOT'O MaaiH-
Ha Ha 4 cM/c? meHIne, Hi)k Ha moBepxHi Semui? ITpucko-
PEHHSA BiJIBHOTO IMAJiHHA Ha MOBEPXHiI 3eMJi BBasKaTU PiB-
Hum 9,8 m/c2.

HackinbKu 3MeHINIYEThCS CHJa TAKIHHS, IO Ji€ Ha JIo-
IuHYy Macop 70 Kr, KoJm BOHA IlepeOyBae Ha OIJIALOBOMY
MangaHunKy OcTaHKIiHCHKOI BexKi, e IPUCKOPEHHS Bijb-
HOro maminas Menine Ha 1 mm/c?.

Iligaimarouncs, Ji(hpT pyxaeThbcsa COEPIIy NPUCKOPEHO, IO-
TiM PiBHOMIpHO, a Hepel 3YIMHKOIO — CIIOBiJIbHEHO. K
IIPU IIbOMY 3MIiHIOETHCA CHJa HATATY TPOCY, HA AKOMY 3a-
KpimaeHo JripT?

IlopiBHANTE 3MiHY Baru KOCMOHaBTa Ha CTapTi Ta Iepen
MOCagKOIO.

Busunaure Bary BanTaxXy macoro 200 Kr mig uac #ioro mif-
oMy 3 mpuckopeHHsaMm 1,5 m/c?.

Kamar Burpumye HaBaHTakeHHsa 2 KH. 3 akum Hanbiab-
MM OPUCKOPEHHAM MOXKHA HiZHIMATU 3 MOr0 AOIIOMOTOIO
BaHTasXK Macoio 120 kr, mjo6 KaHaT He posipBaBcsa?

CraneBuii Tpoc BUTPUMYE BaHTaK, Maca sSIKOTO He IIepeBU-
mrye 500 xkr. AKuii MaKcUMaJbHUNA BaHTaXK MOJKHA IIigHi-
MaTH 3 IPUCKOPeHHAM 2,5 Mm/c?, 11100 Tpoc He obipBaBCs?

7
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18.10.

18.11.

18.12.

18.13.

18.14.

18.15.

18.16.

18.17.

18.18.

18.19.

18.20.

18.21.

Busunaure Bary KyJji macoio 12 Kr, KoJu BOHA BEPTUKAJb-
HO Majae 3 MPUCKOPeHHAM 4 Mm/c2.

3 AKUM HPHUCKOPEHHSAM CHOBIJIBHIOE CBifl pyxX Ji()T, AKIIIO
agioguHa Macolo 100 kr, ska migHiMaeThCca B HbOMY, THC-
He Ha migjory Jjigra 3 cuaoio 750 H?

2-1 piBeHb CKJ1IaAHOCTI

KaMmiHb KMHYTO BEepPTUKAJBLHO Bropy. ¥ SKi MOMEHTH Ka-
MiHBb IIepeOyBa€e y cTaHi HeBaroMocTi?

Busuaure Bary migaoi Kyii 06’emom 0,2 M3, sixka piBHOMIp-
HO KOTHUTBLCS II0 TOPU3OHTAJbHiN IIOBEPXHi.

Axuit 06’eM MaOTh CTIHKU CTajeBOTO ceiida, SKIIO ITyC-
TUHA celi THUcHe Ha migjory is cuiaoio 1170 H?

BusHauTe, Ha CKiJIbKM 3MiHIOETBHCA Bara BOZisI aBTOMOOi-
Jd, 10 NIPOXOAUTh HUMKHIO TOUKY YBITHYTOI'O MOCTY 3 pa-
niycom KpuBu3HU 80 M, SKIIO IMBUAKICTH PyXY aBTOMOOi-
Jda y mifi Touri craHoBuTh 36 KM/rox. Maca Bomis craHo-
BUTHL 80 Kr.

3 AKOI0 HIBHUAKICTIO MPOXOAUTEL IOMJaJKa HUMKHIO TOUKY,
AKIOo Bara AuTuHU Macoio 40 Kr y I[iil TOUIli CTaHOBUTL
800 H? Iom:xkuHa miaBicy romajku AopiBHIOE 2,5 M.

3 AKO0I0 MIBUAKICTIO ITPOXOAUTH aBTOMOOIJIb BEPXHIO TOUKY
BUTHYTOI'O MOCTY 3 paaiycoMm KpuBusHmH 90 M, AKIINO maca-
JKUP aBTOMOOiJIS y Ileii MOMEHT HeBaroMmuii?

Buznaure macy aBTOMOOiIA, AKMUH IIiJ YaCc HPOXOAKEHHS
Ha MIBUAKOCTI 72 KM/T0oJ BePIINHU BUTHYTOTO MOCTY 3 pa-
niycom kpuBusHu 100 m mae Bary 18 xH.

fIKoio Oyme Bara JhLOTUMKA MAacOl0 (5 KI, AKUI BUBOAUTL
Jitak i3 mike Ha mBuAKOCTi 540 KM/To1, AKIITO Pagiyc Kpu-
BU3HU TPaeKTopii cranoButh 500 m?

IIimor mosxke BurpumyBaTu 10-KpaTHe mepeBaHTaKeHHH.
«MepTBy IeTJIIO» SAKOr0 Pajiycy MOKe BUKOHATHU IIiJIOT
Ha JIiTakKy, 10 pyxXaeTrbca 3i mBuakicTio 900 Km/ron?

3-i1 piBeHb CKNagHoOCTI

Yci Tina ma 3emui maroTh Bary. A um Mae Bary cama
Semua?
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? 18.22.
? 18.23.
? 18.24.
? 18.25.
18.26.
18.27.

Ky Bary mae 3emJsid AK IJaHeTa y Ipoleci obepTanusa Ha-
BK0JIO CoH1a?

Yu 3aB:kau Ha O0OPTY KOCMiUHOrO KOpabdJid, III0 00epTaETh-
cs HaBKOJIO 3eMJIi, CIocTepiraeTbcsa HeBaroMicThb?

Yu nmepeOyBayn y CTaHi HEBAaroMoCTi aMepUKaHChKL acTpo-
HaBTH IIPOTATOM HOJLOTY m0 Micamsa?

Yu mepebyBaTuMe y CTaHi HEBAroMoCTi KOCMOHAaBT, AKUM
3IiMICHIOE MiKIJIaHETHHUU IIepeJIiT, pyXaloudlch 3 JIPYIolo
KOCMiUHOIO HIBUIKiCTIO?

JIrnHamMoMeTp 3 IPUKPIILIEHUM TATApIleM cIIepHly migHima-
IOTh BEPTUKAJBHO BrOpy, a IIOTiM OIIYCKalOTh BHU3 3 OHA-
KOBUM 3a MOJYJIEM IIPHMCKOPEHHSM, sIKe JOpiBHIOE 6 M/c2.
BusHauTre Macy BaHTa:Ky, AKIIO Pi3HUIA IIOKa3aHb AUHA-
mMomeTpa cranoBmiaa 29,4 H?

Tsarapeib Macoi 5 KI, HiABillIeHU 10 TUHAMOMETpa, Mixg-
HiMalOTh BEePTHUKAJBHO Bropy 3 IPUCKOPEeHHAM 7 M/c2.
Busaaure, 3 AKMM HOPHUCKOPEHHAM IMOTO IIOTIiM OIIyCcKa-

I0OTh, AKIIO Pi3HUILA NIOKa3aHb JUHAMOMeTpa CTAaHOBUTH
50 H.

19. CUJ1A TEPTH. CUJNIA ONOPY
CEPEOOBULLUA

Mpuknap po3B’aA3yBaHHS 3aaay

3agadya. 3 AKOI0 HaNOIJBIIIO INBUIKICTIO aBTOMOOLJIL MOMKE PY-
XaTuCch Ha moBopoTi pamiycom 40 M, mio6 ifioro He 3aHECJO, AKIIO
KoedimieHT TepTa KoJic 06 gopory cramoButh 0,25?

Ilano: Posg’a3annsa
R=40 ™ y
u=0,25
g=10 m/c?
N
__ 9 _.\\
Umax . al[OI-l 4FTep
x (0]
R —
mg
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Ha aBTOMO6inb (OAUB. PHUCYHOK Ha c. 79) milOTH TPpU CUJIM: CHJA
Taskinaa (mg), cuia peakiii omopu (N ) ta cuina TepTs ( Frep).

3a npyrum 3akoHoM Hbiorona: md,, =mg+ N + Fuep; B IPOEKITiAX
Ha oci OX ta OY: ma, = F.; 0=N-mg, 3Binku N = mg. Baasmiu

2 2
(Y mbv

== OTPUMAaEMO: T’“ =umg,

IO yBarwu, Imo FTep =UN=umgia, =

3Bigkm: v = UgR .

IlepeBipumoO ogmHHUII: [vmax] = — =—.
c ¢

}=40,25-10-40 =10.

BukonaeMo po3paxyHKM: {v

Takum ymuoMm, v, , =10M/c=386 Km/TOz.

Bionosidv: aBTOMO0OiJIL MOXKE PYXaTHCA HA IIOBOPOTI 3i IMIBUIAKiICTIO
v, .. =36 KmM/TOZA.

1-1 piBeHb CKNIagHOCTI

™)

19.1. Yu nie cuia TepTsa Ha KHMMKKY, AKa JIEKUTHh HA CTOJi?

?2 19.2. Yu gie cuaa TepTdA Ha IOTAT METPO, KOJH BiH CTOITh Ha
CTaHITii?

=)

19.3. Xgomumk HaMaraeTbcsa 3pyminTu madgy 3 micida. dxka cuia
3aBaskae momy Ie poourtu?

? 19.4. MakcuMaJjbHa CUJIa TEPTs CIOKOIO BisKa cranosuTh 100 H.
Yu 3pymuTh 3 MicCIld Bi3OK AUTHHA, IMITOBXAUM HOro i3
cunoo 80 H? fAka cuia TepTa mie Ha Bi3OK y IIbOMY pasi?

? 19.5. II1o6 cTpiuka TpaHcCIOpPTepa He IIPOKOB3yBajla, BeAydui
OapabaH IOKPMBAIOTHL 3€PHUCTOI0 IacToi0. YU 3MiHIOETH-
cs IPU I[BOMY: a) CHJIa THCKY BaHTa)Ky; 0) cujaa TepTsa?

2 19.6. Hagimo Ha nigomBax CIOPTUBHOTI'O B3YTTA OiryHiB poOJIATh
Iunm?

2-1 piBeHb CKJIapHOCTI

? 19.7. Uu zaB:KIu cuja TepTsd 3aBaskae pyxoBi? BigmoBigb 006-
I'PYHTYHTE.

2 19.8. fK HanmpsaMJeHe IPUCKOPEHHs, SKe HaJa€ Tiay, IO pyxa-
€THCSA: a) CUJIa TePTs KOB3aHHA; 0) cuja TepTs CIIOKOI0?
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™)

™)

19.9.

19.10.

19.11.

19.12.

19.13.

19.14.

19.15.

19.16.

19.17.

19.18.

Y Baro”i Ha CTOJUMKY JieXXKaTh M’ A4 Ta 3omuTt. Koam mo-
TAr PYHIUB 3 MiCIIsI, 30IIUT 3aJUININBCA JeKaTHu Ha MicIii,
a M’a4Y moKoTuBcsa. Yomy?

IITo Bakue: 3PYIIUTH BaroH 3 MiCI[Ad UM MOiATPHUMYyBaTHU
PpyX BaroHa, IO BKe PYXa€ThCsA PIBHOMIPHO IPSIMOJIiHiIi-
HO? Homy?

Koy Kosieca aBTOMO00iJIsA IPOKOB3YIOTH ITiJl Uac OYKCyBaH-
Hs, TO CUJIa TATU OIBUTYHA 3HAUHO 3MEHIITYETHCA. UM Iie
MMOSACHUTHU ?

Yomy cujia TepTa He 3aJIeKUTh BiJ BUOOPY CUCTEMU Bif-
JiKy?

ITo AKOro MOMEHTY 3POCTa€ IIBUAKICTH PYXy IIapallyTHC-
Ta IIiJ Yac 3aTAKHOIo CTpuoOKa?

K pyxaTumeTrbcA IO NOPU3OHTAJBHIN IIOBEPXHiI BI3OK Ma-
coro 60 Kr, Koedimieur Tepra axoro 0,09, mixg miero cmam,
sdKa TPUKJIaJeHa B3IOBXK IIOBEPXHi Ta mgopiBHIoe: a) 43 H;
0) 54 H; B) 65 H?

BanTakiBka Macomo 5 T pyXaeThCA PiBHOMipHO IO IPSIMO-
JiHINHIN miadHii moporu. BusaHauTe cuiy TATrM OBUTYHA
BaHTaKiBKM, SAKIIO BiIoMO, IITO0 KOe(iIIl€eHT TepTa KOJic
006 mopory mopisHioe 0,03.

Busnaure koedimienT Trepra saroueTku macor 300 Kr, Aka
pyXaeTbcA PiBHOMipHO IIpAMOJIiHiMHO mig giero cuau 45 H,
3 SIKOIO 11 IIITOBXAa€ POOITHUK.

Ha pucynky momano rpadik 3aje;KHOCTiI HIBHAKOCTI pPyXy
aBTOMOOiIA Macor 5 T Bixg yacy. BusHaure cuay TepTa Ko-
Jic 00 mopory mig uac raJbMyBaHHSI.

Ha pucynky mogano rpagik 3ajeXHOCTiI HIBUIKOCTI PyxXy
moTsara, SKUW rajJbMye, Big dacy. Busmaure macy moisza,
SKIIO cuJja TepTsa KoJjic o0 peiriku mopiBHioe 200 kH.

\ A

5 1

M
Var e
1

| N,
T >

0 10 20 30 ¢, c
o 3a0aui 19.18

5 10 15 20 t,
o 3a0daui 19.17
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19.19.

19.20.

19.21.

19.22.

19.23.

19.24.

19.25.

19.26.

CKinbKU uYacy TPHUBaJIO TaJbMyBaHHS aBTOMOOiIs, AKUIA
ixaB 3i mBuAKicTIO 90 KM/TOoM MO TOPU3OHTAJIBHINA AiadH-
i IMIAXYy, K0 BizoMo, II10 Maca aBTomobiyisa 1,5 T, a Ko-
etimierT repra cramoButh 0,5.

MoTonmuKJIicT mMounHae raJbMyBaHHs Ha BigcTaui 25 M Bifg
ceiTiiopopa. KoedimienT Teprsa muu 00 achaabT JOpiBHIOE
0,8. 3 axo0r0 HaMOIIBIIIO MIBUAKICTIO MOXKe PYXaTHUCA MO-
TOIIUKJIICT, 1100 YCTUTHYTU CBOEYACHO 3YHUHUTUCT?

3-1 piBeHb CKJIaAHOCTI

IITapuKoBl HMiAMIMIIHUKU 3IiMCHIOIOTH MEHIIIe TepTsd, HixK
POJIMKOBi, OJHAK Ha CYyYaCHMX BEJHUKHNX CYIiJIbHOMETAa-
JIeBUX BaroHax B3acCTOCOBYIOTH POJIMKOBI IiAINWUIIHUKMU.
Yomy?

YoMy gAesaKi CIOPTCMEHHU IIiJ Yac 3MaraHb TPUMAalOTBLCSA 3a
CYIIePHUKOM 1 BUPHBAIOTLCA BIEpes Jullle mepen (inimem?

Ha ropusoHTaJIbHOMY AUCKY, SKUI PiBHOMipHO 00epTaETh-
ca 3 yacroroio 30 00/xB, Ha BimcTami 25 cMm Bixg oci o6ep-
TaHHA JIEXKUTh OPycoK. AAKuM mMae OyTu MiHIiMaJAbHUHN KO-
e(imieHT TepTA MiXK AUCKOM i OpycKOM, IITOO OCTaHHIN He
3icKoB3yBaB 3 AmMcKa mixg uyac obepramHsa? IIpucKopeHH:A
BiJibHOTO magiHuA mopiBuioe 9,8 m/c2.

3 SKOI0 IIBUAKICTIO MOKe PyXaTHCsS aBTOMOOiJIL Ha IIOBO-
pori 3 pagiycom KpuBu3HU 90 M, AKII0 KoedillieHT TepTsa
MiK Kojecamu i acaabToMm mopiBaioe 0,67

3 AKOI0 MAKCHUMAJbLHOIO IIBUAKICTIO MOTOIMKJIICT MOJXKe
mpo¥iTu moBopoT pamxiycom 110 M, AKIO KoedillieHT TepTA
KoJiic 00 mopory cranoButh 0,45? Ilim AKMM KyTOM OO TO-
PU30HTY BiH Ma€e HAXWJIUTHUCH, 00 yTpUMATHU PiBHOBArY?

BesocunenucT pyxaeTbcsa Mo KOJIy pagiycom 45 M 3i miBu-
KicTio 27 KM/ron. Ha AKuil KyT Bij BepTUKAJIL BiH Ma€e Bif-
XUJINUTHCS, 1100 yTPpUMATH PiBHOBAry?
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20. PYX TIJ1A NIA AlI€EIO KIJIbKOX CUJ

. Pyx no ropu3aoHTasni Ta BepTukasnli

Mpuknap po3B’aA3yBaHHS 3aaay
3agaya. M’sau macoro 300 r KMHYJIM BEePTUKAJHLHO Bropy 3 MO-
YaTKOBOIO MIBUAKiICTIO 25 M/c. ¥ HaWBUIIIN TOUIII MOJBOTY M’ AU OYB

yepes 2 ¢. BuzHauTe cuiy OIopy IIOBiTPs, BBasKaluM 11 HE3MiHHOIO
MIPOTATOM TOJILOTY.

Ilano: CIl Posz6’a3annsa
m=3800 r m=0,3 Kr -
M a
UV, =25 —
C —
t=2 ¢ Vo T )
Fon - ? ‘F:JH
mg
Y

Ha rino girors aBi cuiau: cuiaa TaxinHa (mg) Ta cuia Omopy Io-
BiTpsa (For{).

3a apyrum 3akoHoM HpbioToHa ma=mg+Fon. KoopaumuarnHy
BiCh COPAMYEMO BEPTHUKAJbHO BHM3, TOHl 3anucaHe HaAMWN PIBHAH-
HA y npoekniax Ha Bick OY marume Buraain: ma=mg+F _, 3Biaknu
F,=m(g-a).

106 3HaiTH MPUCKOPEHHA, CKOPHUCTAEMOCH (POPMYJTI0I0 MUTTEBOL
IIBUJKOCTL: U, =V, +a,t. BpaxoByiouu, mo v, =-0,, a,=a 1B HAUBU-

.o . o v
ii Touni TpaekTopii v, =0, 3HAI/EMO IPUCKOPEHHS M A4a: A = 70 .

OTr:xe, oTpuMaeMoO KiHIEBY opMyy:

E)H = m(v_o - g) ¢
t
IlepeBipuMO OgMHUITI:

(2] -r -2 )- 2

cc ¢ c
BusHaunMo umciioBe 3HAUEHHS CUJIU OIIOPY:
onn

{F.}= 03(7—10) 0,75, orxe, F, =0,75H=750 mH.

Bidnosidv: Ha M’au gie cuaa onopy F, =750 mH.
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20.1.

20.2.

20.3.

20.4.

20.5.

20.6.

20.7.

20.8.

20.9.

20.10.

1-1 piBeHb CKNagHOCTI

EjexTpoB0o3 Ha ropu3OHTAJNBbHIN AiJAHIIL IIJIAXY PO3BUBAE
cuiny Ttaru 148 kH; cuna omopy pyxoBi — 86 kH. 3 axum

IIPUCKOPEHHAM PYXaeThCsd II0i3[, AKIIO MOr0 Maca CTaHO-
Buth 2000 T?

Busnaure cuiy TaArm gBuUryHa aBToMo0Oigsa macorpo 1,2 T,
SIKIIIO BiH pyxaeTbcA 3 IpHUCKopeHHAM 1,5 m/c?, a cuia
omopy #oro pyxosi mopiBHioe 500 H.

Bpycok macoro 10 kr mig giero cuau 20 H pyxaerbca 1o
rOPU3OHTAJbHIl ITOBEePXHi 3 mpucKopeHHAM 1,5 m/c?. Bu-
3HAUTE CUJIY TEePTA MiK OPYCKOM i ITOBEpPXHeEIO.

Kyns macoro 200 r magae BHU3 3 IPUCKOPeHHAM 9,2 m/c2.
fIKa cuia omopy moBiTpsdA Aie Ha KyJio?

3 AKUM IPUCKOPEHHAM IIafa€ Tijlo Macor 4 Kr, AKIIO ce-
penHs cujia omopy IoBiTpsa mopiBuioe 1,2 H?

2-1 piBeHb CKJIapHOCTI

BusznauTe NIpUCKOpPEHHS pPeaKTHUBHOIO JaliHepa IIig uyac
3JILOTY, SAKIIO #oro maca 167 T, cmjaa TATM OBUTYHIB
225 kH, a koedimieHT TepTa KoJjic 1m1aci 00 3JiTHY cMyTy
0,02.

BanTaxx macoro 20 Kr pyxaeTbcs IO TOPUIOHTAJBHIN IIO-
BepxHi 3 mpuckoperuam 0,6 m/c? mig giero cuau 50 H. Bu-
3HauUTe Koe(illieHT TepTd.

Ilig giero cuau 2,5 KH mBuaKicTs pyxy miaT@opMu Macoio
4 1 3pociya Bixg 54 Km/rox mo 72 xm/rox. BusHaute miaax
1 yac posrony niaartgopmu. Bpaxyiite, 1110 Koe(ilieHT Tep-
TS KoJgic gopiBaIoe 0,05.

Ha ropusoHTanbHIN AiISHIIL €JEeKTPOBO3 PO3BUBAE CUJIY
taru 3,45-10° H. Busuaure KoedilieHT TepTa KoJic 00 peii-
KM Tig yac pyxy ToBapHoro moisza macoio 1300 T, aAKImo
Ha Aiaaani nuiaxy 300 M mBUAKICTE OT0 PyXy 3pocJa Bif
36 mo 43,2 Km/To/.

Timo macoro 500 r, KUHyTe BePTUKAJIbHO Bropy 3 II0UYaTKO-
Boio mBuaKicTio 40 m/c, migaamock Ha Bucory 50 M. Bu-
3HAUTe CUJY ONOPY HOBITPA, BBaKawouu Il mig yac pyxy
Tijla He3MiHHOIO.
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20.11. {dxy mBuakKicTh MaTHMe KaMiHbL Macoio 4 Kr B KiHIIi ma-
MiHHS 3 BUCOTH 32 M, AKIIO IIPOTATOM yChOTO IOJBLOTY Ii-
sJla mocTiliHa cuJja omopy mosiTtpa 4 H?

20.12. Bpycox macooo 30 Kr IPUTHUCKYIOTHL A0 BePTHUKAJIBHOI CTi-
Hu 3 cuaoio 100 H. fARy cuay, HanpsaMJaeHY BepTHUKAJb-
HO, CJIiJ IMPUKJACTH, I1M00: a) yTpuMaTu OPYCOK y CIIOKOI;
0) piBHOMipHO TATTHM Oro BepTHKaAJbHO Bropy? Koedirri-
€HT TepTsa craHoBuTh 0,25.

3-i1 piBeHb CKNagHoOCTI

20.13. Canu macoo 100 Kr pyxarmoTbCs PiBHONPHCKOPEHO IIO TI'O-
pU3OHTANbHIN minaHii maaxy mig giero cuau 200 H, Ha-
npaMJIeHol Bropy mig xKyrom 30° mo ropusoHTyY. 3 AKHM
IPHUCKOPEHHAM PyXaloThCA CaHMU, AKINO KOe(PiIlieHT TepTs
mopisHIOE 0,017

20.14. Ilo ropusoHTaJbHiIN AOPO3i XJOMUUK TATHE 3a MOTY3KY,
sAKa YTBOPIOE 3 ropu3oHTOM KyT 60°, Bi3oK 3 BaHTaKeM 3a-
rajbHo Macomo 80 kr. BusHaure Koe(imieHT TepTs, AKIIO
CaHU PyXaloThCA 3 MOCTIMHUM IIPUCKOPEHHAM, AKe JOPiB-
Hioe 0,1 m/c2. BigomMo TakoK, 1[0 XJIOMUYUK IPUKJIATAE 3Y-
cuia 250 H.

20.15. PoOiTHUK HITOBXA€ IO TOPU3OHTAJIbHIN HOPO3i BaroHeTKY
3 cuuoio 190 H, sxa HanpamieHa BHU3 mig KyToM 45° mo
ropu30HTY. BusdHauTe Macy BaroHeTKHU, SKIIO BiJoMO, IITO
MIPUCKOPEHHS, 3 AKUM PYXa€ThCsA BaroHeTKa, OOPiBHIOE
0,8 m/c?, a Koedimieur Tepra — 0,02.

20.16. Harupau migmorm macoio 12 Kr mITOBXaloTh Iiepeln COOO0I0
3a JOIIOMOT0OI0 PYUYKH, IKa YTBOPIOE 3 TOPUB0HTOM KyT 30°.
Haiimenimna cuia, Ky HeO0OXiTHO CIPAMYBaTU B3JIOBXK PyY-
KM, 1100 3pYIINUTH HAaTHpau 3 Micisa, gopiBuoe 70 H. Bu-
3HaAUTe Koe(illieHT TepTA MiK IIiAJOrol0 1 HaTHpaueM.

Il. Pyx no noxuniin nnowuHi

Mpuknag po3B’a3yBaHHA 3apay
3agaua. 'anbMa aBTOMOOiJIA MOMKYTH YTPUMATH HOT0 HA CXUJIi
3 Haxmaom 0,1. Ha akiii BigcraHi Big mouyaTKy raJbMyBaHHS 3YIIN-
HUTBLCS el aBTOMO0OiJIb HA TOPU30OHTAJIbHIN TOPO3i, AKIITO 1O HOYATKY
raJbMyBaHHS BiH pyxaBcsa 3i miBuakictio 46,8 Km/ron?
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Ilano: CIl Poszg’a3annsa

sina=0,1 B ymoBi onucaHo AaBi cuTyarrii.
v, =46,8 Km/rox | v, =13 m/c Posrisaemo mepiry, Koau aBToO-
g=10 m/c? MO0iJb raJbMaMM YTPUMYETHCA Ha
] — 9 CXWJi, K IIOKa3aHO Ha PUCYHKY.

IIig Haxma0M PO3YMiIOTH 3HAUEHHS CUHYyCA KyTa HaXMJIy IJIOIUHA
10 TOPU3OHTY.

ABTOMOOiIL TIEepedyBa€e y CIIOKOI, TOMY PiBHOAiIMHA CUJI, IPUKJIA-

IeHuX IO HbBOI'O, JOPiBHIOE HYJIO, TOOTO Frp+N+mg=0.
KoopauuarHi oci HanrpaBuMo Tak: OX — y30BK IIOXUJIOI IIJIOIIK-
HU (cxmiy), a OY — mepneHAUKYJSAPHO A0 Hel, TOMAi 3ammcaHe HaAMU
PiBHAHHA IIiCJIA IPOEKTYBAaHHA BEKTOPiB MaTUMe BUTJAL:
OX: F_ —mgsino=0;

TEP
OY: N-mgcosa=0, 3Bizku N = mgcosa.

BpaxoBytouwn, nmjo F,_ =UN =umgcoso, OTPIMAEMO:

Tep

umgcoso.—mgsina=0.
3BigKu U=tgo, oT:Ke,
F_=tgoamgcosa=mgsino.

Tep

Termep pos3rasgHeMO APYTY CHUTyallilo, KOJU aBTOMOOiJIb TajibMye€

Ha TOPU30HTAJbHIiN JOPO3i.
A —
— N a
F <
TEP

<€

X

\ m§
3riguo 3 apyruM 3axkouoMm HrroToHa ma = N + Fuep + mg, 260 B IIpo-
ekniax "Ha OX: —-ma=-F

Tep °
BpaxoByouu oTpuMaHull BUIIlE Pe3yJIbTaT (FTep = mgsmoc), MaTu-
MeMoO: ma=mgsino, abo a=gsindo.
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3HAUYU IPUCKOPEHHSI, BUSHAUNMO IILIAX, IPOUAEHUI aBTOMOO1IeM

2

v . .
10 3yIIUHKM, 3a (GOopMyJIow [ = 2—" , Y AKY OiZcTaBMMO OTPUMAHUN I
a

2

Yo

IIPUCKOPEeHHA BUpas [=———.

2gsino

IlepeBipuMO OAMHUIIL ¥ BU3HAYUMMO YHCJIOBe 3HAUEHHS IaJIbMiB-
HOTO MIJIAXY:

M- 169
[l]—W—M, {l}—m—84,5, l—84,5 M.

Bionosiov: 1=84,5 M.

20.17.

20.18.

20.19.

20.20.

20.21.

20.22.

20.23.

2-1 piBeHb CKJ1apHOCTI

Ky cuny HeoOXiTHO IIPUKJIACTH, 1100 PiBHOMipHO pyXaTu
Bropy BaroHeTky macor 600 Kr mo ecrakani 3 KyTOM Ha-
xuay 20°. Cujgorwo TepTsa MOKHaA 3HEeXTYBaTU.

ITpuknamaroun cury 40 H, mepeMiniyoTs AIUK Maco0 8 KT
Bropy II0 MOXWJIIHM IJIOIMIMHI 3 KyToM Haxuay 15°. 3 akum
IIPUCKOPEHHAM pyxaeThbca AMUK? CHUIO0 TepTa MOMKHA
3HEeXTYBATH.

Timo macoro 10 Kr 3icKoB3ye 3 MOXMJIOI MJOITMHN, KYT Ha-
xnay Akoi gopisHIoe 40°. Busnaure cuay TepTs, IO Ai€ Ha
TiJI0, AKIIO BOHO PYXAa€ThCS 3 MPUCKOPEHHAM 2 M/c?.

Tismo maco 3 Kr 3iCKOB3Yy€ 3 IMOXMJIOIL ILJIOIIWMHM, KYT Ha-
XUy AKol mopiBHIOE 30°. 3 AKMM HIPHUCKOPEHHSIM 3iCKOB-
3y€ Tijo, AKINO cuja TepTsa mopiBHioe 10 H?

Ha moxwmiri#i maommuHi moMicTuau Kyomk, KoedimieHT Tep-
Ta1 axoro 0,5. BusHauTe nprucKoOpeHHs:, 3 AKUM KYOUK Oyme
3iCKOB3yBaTU, AKIIO KYT HAXWJY IIJOIMUHNA CTAHOBUTHU-
me 30°. IIpm sxomy KoedillieHTi TepTda BiH mepeOyBaTuMme
Yy CTaHi CIOKO0I0?

Bpycok 3icKoB3ye 3 MOXWJIOI MJIOMIMHU, KYT HAXUJIY AKOIL
nopiBHIOE 45°, 3 mpucKopeHHAM 3,65 M/c?. BusHaure Ko-
e(pimieaT TepTa OpycKa 00 ILIOIIMHY.

Ha moxwmaiii miaoiuHi JOBMKMHOIO 6 M i BMCOTOIO 3 M Mic-
TUTHCS BaHTaK Macoio 30 kr. fAAky cuay HeoOXimHO mpu-
KJacTH, 100 mepeMiCTUTH IIeii BaHTaK Bropy II0 HOXMUJIiN
ILIOIUHI 3 mpucKopeHHsaM 1,4 m/c?, 3Hawpouu, 1[0 Koedi-
mieHT Teptd gopiBuioe 0,127
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20.24.

20.25.

20.26.

20.27.

20.28.

20.29.

20.30.

Ilig miero cuam 430 H Tinmo macoro 50 Kr pyxaeThcsa 3 npu-
cKopeHHAM 1 M/c? Bropy 1o ImOXHJIi#l IJIOI[WHi, JOBXKHUHA
AKoi 5 M, a Bucora 3 M. BusHaure KoediIilieHT TepTs.

3-i1 piBeHb CKNagHoOCTI

ABTOMO0iSIbE Macoio 2 T migHiMa€eThCcsa Ha TOPY, HAXUJ AKOIL
cranoBuTh 0,2°. Ha mginmaHni nuiaxy 32 M IIBUAKICTE PyXy
aBTOMOOiA 3pocya Big 21,6 km/rox no 36 Km/roxa. Braxka-
I0UYM PYyX aBTOMOOiJA PiBHONPHCKOPEHUM, BU3HAUTE CUJIY
TATA JOBUTYHA, AKIIO0 KoedimiedT teprtsa mopisuioe 0,02.

HaBanTaxxeHuii camockung Mmacoio 60 T migHiMaeThcs mo
cxmiry goe:xuHO 1 KM 3 Haxuiaom 0,02°. IlBuAKicTs pyXy
caMOCKHIa Ha MoYyaTKy cXuJay OyJia 72 KM/Trond, a B KiHIIi
3MEHIIIUJIACh 10 57,6 KM/ron. BusHauTe CUJIy TATU ABUTY-
Ha, SKIIO cumJja TepTa mopisHioe 58,8 H.

3 BepIINHU HOXUJOI ILTOIUHYU, BucoTa AKoi 10 M, a KyT
HaXWJy A0 TOPM30HTY nopiBHIOEe 30°, moumHae 3iCKOB3Yy-
BaTu Opycok. CKiJIbKM Yacy BiH CIIyCKATHMEThCS 1 SAKOIO
Oyae IMIBUAKICTh MOT0 PYyXy B KiHII CIIYCKY, SKIIO Koedi-
IieHT TepTda Opycka o0 mioiuuy gopisxioe 0,1.

Ak, 31CKOB3YIOUM I10 IMOXUJIiN MJIOMIMHI 3 KYTOM HaXH-
ay 30°, HabyBae B KiHIIi IIOIMIMHU INBUAKOCTI 8 M/C mIpu
KoedimierTi Tepra 0,2. BusHaure BHCOTY HOXMJOI ILJIO-
IITUHUA.

Baron cryckaerbcd 3i cCOPTyBaJILHOI TipKU 0€3 II0YaTKOBOIL
mBUAKOCTiI. Bucora copryBanbHOl ripku mopiBuioe 40 M,
a pmoB:kuHa cnycky — 400 m. KoedimienT TepTa KoJic Ba-
roHa o0 periku cranoBuTh 0,05. Buznaure mBuaKicTh, AK01
HaOyBae BaroH B KiHIIiI COpPTYBaJIbHOI TipKHu.

Timo macoro 200 Kr piBHOMipHO TATHYTH II0 IOXWJil MJIO-
IUHI, dKa yTBOpioe KyT 30° 3 ropm3oHTOM, IIPUKJIAIAO-
yn cuiy 1,5 kH B3goB:xK maommun. 3 AKUM IPHUCKOPEH-
HAM TiJio Oyae 3iCKOB3yBaTH 3 MOXWUJIOI ILIOMIMHU, AKIIO
Horo BigmycTuTm?

* Haxui mopiBHIOE BiJHOIIEHHIO BUCOTH A TOXMJIOIL IIJIOIIMHY 0 il JOBXKUHU [,
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20.31. Ilixg gyac piBHOMipHOIro migiomMy BaHTaXKy II0 IMOXWJIIM ILJIO-
IIMHIi, AKa YTBOPIOE 3 Topu3oHTOM KyT 30°, Tpeba mpukJaac-
™ cuay 600 H. fIKmio BanTaX BiAIIyCTHUTH, TO BiH 3iCKOB-
3yBaTuMe 3 MPUCKOpPeHHAM 3,8 M/c?. BusHauTe Macy IbO-
ro BaHTaXKYy.

20.32. II1o6 yrpuMyBaTH Bi3OK HA MOXMWJIiN IJIOIUHI, KYT HaAXM-
ay akoi mopiBaioe 30°, mocraTHbO npukJactu cuay 40 H,
a 1100 3aTATrTH IeH BiBOK Bropy, pyxarmuu Horo 1o i mjio-
IIMHI piBHOMipHO, HeoOxigHo mpukJgactu 3ycuyasa 80 H.
Busnaute KoepimieHT TepTA.

20.33. Canuara cnycKaloThCA 3 ropu 3 KyToM Haxuay 30° 6e3 1mo-
YaTKOBOI MIBUAKOCTL 3a 4 c¢. SIKy BigcraHb i 3a SKUH 4ac
IPONAYTH caHUaTa AaJi II0 TOPU3OHTAJbHIN AIIAHIT M-
Xy [0 MOBHOI 3yNIMHKM, AKIIO KOe(piIieHT TepTd Ha BChO-
My HLIAXYy cTaHoBUTh 0,17

lll. Pyx no kony

Mpuknag po3B’a3yBaHHA 3apay

3amauya. KoHiuHN MaaATHUK, OOBXXKHHA migBicy axoro 1,15 m,
obepraeThca 3 ImepiogoM 2 ¢ Tak, IO IIiIBiC YTBOPIOE 3 BEePTHUKAJ-
a0 kKyT 30°. Buszmaure 3a MU AaHUMU IPUCKOPEHHSA BiJIbHOTIO
ODamiHHsA.

Ilano: Poszs’azannsa

[=1,15 ™ A
Y

T=2c

o=30°

g—?

Ha Tijso mirors ABi cuam: cuia TAxKiHHA (mg) Ta cuaa HATATY Iij-
Bicy ( Fu), K1 11 3yMOBJIIOIOTH PYX Tijia 3 JOIIeHTPOBUM IIPUCKOPEHHAM:
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_v" _ 4n°R’  4n'R e
a,. = =R s o (Y IepeTBOpeHHAX MU BpaxyBaJIu, II0 JiHifiHA
2nR

IMBUAKICTh BUBHAYAETHCA 3a (DOPMYJIOI0 U =

).

3a gpyrum 3akoHoMm Hrioroma: d,, =Fx+mg.
Ilicna mpoekTyBaHHA BeKTOPiB Ha KoopauHaTHi oci OX Ta OY,
AKI MM HaIIpaBUMO 3BMYAWHNM YMHOM, OTPUMAEMO:

OX: ma, =F, sino;
OY: 0=F coso—mg.
4n’Rm
ToO6To MaeMoO cucTeMy PiBHAHB: T
mg = F_coso.

=F sina,

Iloginumo mepiiie piBHAHHA Ha APyre, MaTHMEMO:

dn R =tgo, 3BigKU g = dn R
gT’ ’ T tga

3 pucyHKa BHAHO, IO R =[sino, TOAL Hicjad migCTaHOBKU OTPU-

MaeMoO KiHIIeBY (popMyJTy:
_ 4m’lcoso

= p
IlepeBipuMO OOMHUITI:

Busnaunmo uncijioBe 3HaUE€HHA NPUCKOPEHHS BiJIBHOTO IMaAiHHA:

2
o) 4-3,1422-.1,215-@ _os1.

Takum yumHOM, &=~9,81 M/cC?.

Bionosidv: g ~9,81 M/c?.

2-1 piBeHb CKJIAAHOCTI

20.34. 3 AK0I0 HAIIPAMJIEHOIO TOPU30HTAJLHO CHJIOI0 THCHE BaroH
macoio 40 T Ha peliKM, KOJH PYXAEThCA II0 3aKPYIJICHHIO
pagiycom 800 m 3i mBuaKicTio 36 Km/Toma?

20.35. 3 AKO0I0 CUJIOIO THCHE BaroH TpamBas Macoio 19 T ma Tpam-
BaMHy KOJIil0, SKIITO0 PeiiKM PO3MiIlleHi: a) rOpu30HTAJIbHO;
0) mix KyToMm 4° no ropusoHTy? IIpucKopeHHsA BiJIBHOTO Ia-
ninaa mopiBHioe 9,8 Mm/c?.
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20.36.

20.37.

20.38.

20.39.

20.40.

20.41.

20.42.

20.43.

20.44.

20.45.

Busznaure paziyc 3akpyriieHHA TpaMBaWHOI KoOJil mImpm-
HOI0O 1 M, SKIIO 30BHIIIHA peiika poamilneHa Ha 2,9 CcM
BHUIIle 3a BHYTPilIHIO. TpamBall IPOXOIUTH 3aKPYIJIEHHSA
Ha IMBUIKOCTI 18 KM/rop.

Ilorar pyxaerhca 1mo 3akpyriaenHio paxgiycom 800 m 3i
mBUAKicTIO 54 KM/ron. Ha cKiJIbKM cCaHTUMETPiB 30BHIIII-
Hs pelika Mae OyTH BHUIIA 3a BHYTPINIHIO, AKIITO HMIMPUHA
3ajaiszauuHol KoJil 1,5 m?

ABTOrOHITMK PYyXae€ThCcsd Ha IIOBOPOTI B3i IMBUAKiCTIO
126 xm/rox. Ilig AKUM KyTOM OO0 TOPU30OHTY HEOOXiTHO Ha-
XWJIATH IIOJOTHO moporu paxiycom 122,5 m, mob 1ei mo-
BOpPOT OyB 0e3IleUHMM HAaBiTh Hmig yac okegemuiri?

ITToce mae Bipak 3 HaxuyoM 10° i pagiycom KpuBusam 125 M.
Ha sarxy maxkcuMaJgbHy IIBUAKICTP pPO3PaxoBaHO Bipak?

BejioTpek, pospaxoBaHUN HA MAKCUMAJIbHY IITBUAKICTh PYyXY
20 m/c, Mae BakpyrJieHHA. Y IIbLOMY MicIli TpeK Ma€ Ha-
XWJI OO0 TOpu3oHTY 45°. BusHauTe pamiyc KpUBU3HU 3aKPYTI-
JIeHHH.

3 AKOI0 MIBUAKICTIO Ma€ IIPOXOAUTH MOTOIMKJIIICT cepeam-
HY BUTHYTOT'O MOCTY 3 pagiycom KpuBusHu 50 M, 1100 iioro
cuja THUCKY y Ilefi MOMeHT OyJja y 5 pasiB MeHIII00, HixK
IIiJ yac pyxy IO FT'OPUSOHTAJBHIN AIJAAHIL IMIAXY?

VYBirHyTui mict, pagiyc kpuBusHu sskoro 80 M, BUTpUMYE
MaKcuMaJbHe HaBaHTaXeHHA 40 T. 3 AKOI0 IIBUIKICTIO
MOKe pyxXaTucd II0 HbOMY aBTOMOOiiab macorw 30 T, 11100
MicT He 3pyHHYBaBCA?

Bigpo 3 Bogoio 00epTaoTh Y BePTUKAJBHIN IJIOIUHI HA MO-
TY3I[l 3aBIOBKKH 55 CcM. 3 AKOIO HAWMEHIIIOIO YaCTOTOIO
MOKHa obepraTu Bipo, 100 IIpU IPOXOAKEeHHI BepXHBOI
TOUKM BOJA 3 HbOT'O He BUJIMBAJACh?

Ha motysni 3aBmoB:xkKu 40 ¢cM y BepTUKAJbHIN MJIOIIMHI
piBHOMipHO 00epTaroTh KYJaI0 Macoio 2,5 Kr. 3 AKOI KY-
TOBOIO HIBHUAKICTIO MOKHA 0o0epTaTu KYJIiO, III00 MOTY3Ka
He oOipBaJjacd, AKINO MOTy3Ka BuTpumye Harar 50 H?

Ilig yac TpeHyBaHb Ha IOPU30HTAJBHIN IeHTPUMyY3i paaiy-
COM 5 M KOCMOHABT HaOyB JOIIEHTPOBOTO IIPUCKOPEHHS, IO
TopiBHIOE 8¢ . 3 AKOIO YACTOTOIO 00epTaeThes meHTpudyra?
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20.46.

20.47.

20.48.

20.49.

20.50.

20.51.

20.52.

3-i1 piBeHb CKNagHoOCTI

Kyaska macoro 200 r o6epraeThbea y BEPTUKAJIBbHIN IIJIOIIN-
Hi Ha migBici, moBKmHA Axoro 1 m. Bick obepranHsa po3mi-
IieHa Ha BHUCOTiI 3 M HaJ IIiJ0ro. Y MOMEHT IIPOXOAKeH-
HA HAaWHMMKYOI TOUKM KyJbKa BilipBaJjach 1 BIaja Ha Bij-
ctaHi 5 M (1Mo ropusoHTasi) Bim Micia BigpuBy. BusHauTe
CUJIy HATATY HiABicy B MOMeHT po3puBy. Omopom moBiTpsa
MOJKHA 3HEXTYBaTH.

I'mpsi, mpuB’sa3aHa 40 MOTY3KH 3aBIOBXKKHU 1,5 M, o0ep-
TAETHCS Y BePTHUKAJILHIN mjomiuHi 3 yactoroio 10 06/xB.
Y Hm:KHIA TOulli TpaeKTopii Ha BucoTi 3,5 M Bim migsoru
rupsa BigpuBaeThcA. BusHauTe gajpHICTHL 11 IIOJBOTY.

Tarapens macoio 200 r, npuB’sA3aHUM J0 HiABiCY 3aBIOBXK-
Ku 40 cM, 00epTaoTh Y TOPUBOHTAJIBHIN MJIOIIUHI TaK, IO
IIigBiC omMcye KOHIUHY IIOBEePXHIO, Biaxuisaouuch Ha 30°.
Busuaure KyTOBY MIBUAKICTH O0epPTAHHA TATAPILA Ta CUIY
HaTATY IiaBica.

Kyaprka macoro 300 r, sKa migBimmeHa Ha HUTI 3aBAOBIKKU
40 cM, obepTaeThCA B TOPU3OHTAJBHIN ILIONIMHI. Busnau-
Te CHUJIYy HATATY HUTKHU Ta IIBUAKICTL o0epTaHHs KYJIbKH,
SIKIIO HUTKAa YTBOPIOE 3 BepTuKaJiaio KyT 60°. IIpuckopen-
Hs BinbHOrO magimua g=9,8 m/c?.

Tarapens macono 150 r, mpuB’s3aHMii 1O MOTY3KHU 3a-
BOOBKKU 50 cM, BiAXmamam BiJ IIOJOJKEeHHS PiBHOBaru
Ta BigmycTtuau. BusHauTe cCUJIy HATATY MOTY3KH B MOMEHT,
KOJIX KYT Mi’K MOTY3KOIO i BepTUKAJIJIIO CTAaHOBUTL 45°. Ta-
rapeib y 1meii MOMEHT Ma€ IBUAKICTb 5 M/cC.

IlimmaKa 3icKOB3y€e 3 AMCKA, KOJM MOT0 IJOMIMHA YTBO-
po€e 3 ropu3oHTOM KyT 30°. 3 SKOI0 YacTOTOIO CJig o0ep-
TaTU OJUCK Y TOPU3OHTAJbHIN ILIOMINHI, 1100 MiIMIUHKA, AKY
po3MicTHIM Ha BificTaHi 5 cM Bij IeHTpa AuCKa, He 3JIeTi-
Jia 3 HBOT'O IIiJ yac oOepTaHHA?

Huraunit atrpakmion «Koseco cmixy» aBIsie coO0010 KOHiU-
HY NJACTHKOBY IIOBepxXHIO 3 KyToM 160° mpu BepIinuHi,
sAKa obepTaeThbCcsaA HABKOJO OCi KoHyca. Yu BTpumMaeThCs
IUTHUHA Ha Iili MOBEepXHi, mepedyBaouu Ha BigcraHi 1 m
BiJ BepIIMHU, KOJU KOJeCO HEPYyXOMe Ta KOJIM BOHO obep-
TaeTbesa 3 yacToToio 30 06/xB? KoedilieHT TepTsa cTaHO-
BUTL 0,2.
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IV. Pyx cucremm 3B’a3aHux Tin

Mpuknag po3B’a3yBaHHA 3apay

3agaua. Ha HeBaromiii HepoO3TAXKHIN HUTIII, IEPEeKUHYTiN depes
HeBaroMui OJIOK, MiABiIeHi ABa TArapii macamu m, i m,. 3HaUAIiTh
IPUCKOPEHHSA TATrapIliB Ta CUJN HATATY BCiX HUTOK.

Ilano: Posg’a3annsa

N 3
|
~

IIpunycrumo, mo m, >m,, TOAl 3p0O3yMiJjo, 1[0 IPUCKOPEHHA THd-
rapus m, HallpAMJIieHe BHU3, a TATrapldA m, — Bropy.

OcCKiJTbKU TijIa PyXalOThCsA 3 IIPUCKOPEHHAM, TO 34 APYTHUM 3aKOHOM
HrroToHna: M,y = "le * mlg:

m,a, =Tz +m,g.

Tarapmi 3B’si3aHi HEPO3TAKHOI0O HUTKOIO, TOMY iXHi IPHCKO-
pPeHHA 3a MOJyJeM PiBHi, TOOTO |Ei1 |=| a, |=a. Biok BinbHO 00ep-
TAETHCSA, HATAT HUTKU IO OOMABI CTOPOHU OJIOKA OAHAKOBUI, TOIi

‘Tl ‘=‘ T ‘=T.
CopoekTyeMO BEKTOPU Ha BepTHKaJbHY Bick OY, HanmpaMJeHY
BIropy, OTPIMAEMO CHUCTEMY PiBHAHD:

{mla =T-mg,
-m,a=T-m,g.
Bix nmepmioro piBHAHHA BigHiMeMmo apyre. MaTtumemo:
. m, —m,
(m1 +m2)a = (m2 —ml)g , 3BIIKM a=—"—""""¢&.
m2 + Tn1

Mu 3’acysaju, IO CUJIU HATATY HUTOK, A0 AKUX HiABiIlIeHO Ts-
rapii, ogHakoBi. Bupasumo cmiy HaTAry InuUX HUTOK, HAOpPUKJIAMI,
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3 mepuroro piBHAHHA: T =m, (g+a) 1, IiACTABJIAIOYMN BUPAaA3 OJdA OPU-

m m .
CKOpeHHdA, orpuMaemo: T =m,| g+——>"¢ |; miciaa cupolieHHA:

94

m,+m,
_ 2mm,g

T=———.
m, +m,

Cuna HaTATry HUTKHU, HA AKiNA migBimieHo 0JIOK:

4m m. g

T, =2T =122
m1+m2

m, —m,

B 2m1m2g ) _ 4m m,g

Bionosgiov: a=——"g; I,=T,=———; T, =———.

20.53.

20.54.

20.55.

20.56.

20.57.

611
m2+ml ml +m2 ml+m2

1-1 piBeHb CKNaaHOCTI

Ha oxgHoMmy KiHIII HeBaroMol HEPO3TAXKHOI MOTY3KHU, Iepe-
KMHYTOI uepe3 HEPyXOMUiM OJIOK, BUCUTH BaHTaK Macolo
7 Kr. 3 AKOI0 CHJIOI0 Tpeba TAITH 3a BiIbHUI KiHeIb MO-
TY3KH, 1100 BaHTAX IIiJHIiMaBCs 3 MpucKopeHuam 1,2 m/c2?
IIpuckopenHus BijbHOTO maminua g = 9,8 m/c2.

2-1 piBeHb CKJIAAHOCTI

Ilo KiHITIB HEeBaroMoro HepO3TAXKHOTO MiABicy, IEepPeKUHY-
TOT'O Yepe3 HePYXOMUH 0JIOK, IPUKPIIJIeHO BaHTaXKi Macoio
2 kr i 2,1 kr. BusHaure, 3 AKUM IIPUCKOPEHHIM PyXaTHU-
MYTbCSA BaHTaKi, a TAKOXK CUJY HATATY MOTY3KU. TepTaM
y OJI0Ili MOJKHA 3HEeXTYBATH.

Ha kiHIAX HUTKU, dKa IIepeKMHYTa uYepe3 HEPYXOMUM
0JI0K, migBimeno rupi macowo 11 r i 13 r. Koau rupi Bifg-
NyCTHUJN, CHCTeMa IlovaJja PyXaTUuch 3 MIPUCKOPEHHAM
81,8 cm/c2. Busuaure 3a UMY JAHUMU IPUCKOPEHHSA Bijlb-
HOI'O MagiHHJ.

o KiHIIIB HUTKU, IIEPEeKUHYTOl uepe3 HEPyXoMUiu OJIOK,
nigBimmeno Tarapmi macoio 1 kri 6 Kr. BusHauTe Bary Kox-
HOT'O TATapIsd IiJ Jac pyxy.

o KiHIiB MOTY3KHU, IIePEeKNHYTOI uepes HePpyXoMuil O6JIOK,
migsimeno Tarapii macoi 600 r ra 400 r. BusHaure mBu-
KiCTh IXHBOI'O PyXYy uepes 2 ¢ IIicJd IMoOYaTKy PyXy. 3 SKOI0
CIJIOI0O MOTy3Ka TucHe Ha 0J0K? Tepram y 06Jiomi MOKHaA
3HEeXTyBaTH.
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20.58.

20.59.

20.60.

20.61.

20.62.

20.63.

20.64.

Ha KiHISX TOHKOI HUTKM, IIePEeKHHYTOI Uepe3 HepyXOMMM
0JIOK, migBicuay Ha OAHiM BMCOTI ABa TArapIli pidHOI Macwu.
Yepes 2 ¢ Imicasa mouyaTKy PyXy BificTaHb MiK HUMU CTaHO-
Busia 48 cM. BusHauTe mMacy BaXXyoro tarapud (m,), AKIIO
maca Jermioro gopiBuioe 100 r. Tepram y OJioIi MOMKHA
3HEeXTYBAaTH.

IBa Tina macoro m,=0,2 kr ta m,=0,3 Kr, aki 3B’aA3aHi
MiK co00I0 HEBAaroMolo HHUTKOIO, JeXKaTh Ha TJIAAKiN ropu-
30HTAJIbHINT MOBEePXHi. 3 AKUM IPUCKOPEHHAM PyXaTHUMYTh-
CcA Tija, AKIIO A0 TATApIA m, npurgactu cuiry 2 H? 3 axoro
CHJIOI0 HATATYETHCA IPU IIBOMY HUTKA, IO iX 3B’sa3ye?

ml [ | m2

SIK 3aMiHMTBCA BiAImOBiAb (AMB. YMOBY IIOIEPEIHBOI 3ama-
i), AKIIO Ty caMy CHUJy HIPUKJIACTHU A0 iHIIIOro tima?

IIBa Opyckm macoro m,=0,2 xr ta m,=0,4 Kr 3B’A3aHni
HeBaroMor HHTKOIO 1 JeyaTh Ha TOPU3OHTAJIBHIN 1IO-
BepxHi (guB. pucyHok mo 3amaui 20.59). 3 sakow cuoio,
MMPUKJIaIeHOI0 TapajieJIbHO ITOBEPXHi, MOYKHA TAITU IIep-
mie Tijo, 100 HUTKAa, AKa BuUTpuMye 3ycwuasa 8 H, He
posipBasack? Uum 3MIiHHUTBCA BiANOBiAb, AKIINO IPUKJIAC-
T cuJay Jno0 iHmoro Ttisa? TepTaM MoKHa 3HEXTYBaTH.

Koau gBa tina (guB. pucyHOK mo 3azaui 20.59) TarayTs ro-
PU3OHTAJBLHO BIPABO, TO CHUJIA HATATY HUTKH, IO 3B SA3Y€E
Tija, mopiBuioe 24 H, a Kosu 3 Tiero caMOI0 CHJIOI0 TATHYThH
BJIIBO, TO cuJja HaTAry gopiBHioe 12 H. dAxky cuny nmpukaa-
maau go tima?

Ha ropusonTaibHil TOBEPXHIi JiesKaTh 1Ba OPYCKU, 3B’ sA3aHi
MiK co0010 HUTKOIO (IUB. puCYHOK 1o 3amzaui 20.59), maca-
Mu m, =200 ri m,=300 r. Jo npaBoro 6pycka npukxja-
maooth cuay 1 H, a mo sgiBoro — 0,6 H. Busunaure cuay
HATATY HUTKHU Ta IPUCKOPEHHS, 3 AKUM PYXaloThCa Opyc-
KM, AKIIO TePTAM MOKHA 3HEeXTYBATH.

IBa Tina, macu akux m, =1 xr tra m,=0,5 Kr, 3B’a3aHi
MisK c00010 HUTKOIO, TATHYTH II0 TOPUB30OHTAJIbHIN MOBEPXHI,
npukaagaoun cuny 9 H (muB. pucyHok). BusHaure npwu-
CKOPEeHHA PYyXy TiJ 1 cuJy HATATY HUTKHU IIig 4Yac pyxy,
AKRINO KoedimierT Tepra Tiax 0,5.
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20.65.

Bpycox macoio 500 r pyxaeThcda i mi€io TATapis Ma-
coro 200 r 3 npuckopeaam 0,2 m/c? (ZUB. PUCYHOK).
BuzHnaure Koe(illieHT TepTsa MiK TATaplieM i IIoBepXHelo
CTOJIY.

| | 1

20.66.

20.67.

20.68.

20.69.

Ilo 3adaui 20.64 Ilo 3adaui 20.65

Ha riagxomy cToJii JexxaTh 3B’ sI3aHi MisK co0010 Tija, Mmacu
akux m, =200 r ra m,=300 r (gus. pucysnok). [lo Tina
m, Ha HUTIi, IePeKUHYTiii yepes Hepyxomuii OJIOK, 3a-
KpiljIeHn#A Ha Kpai CTOJy, HiABIiIlIeHO TATrapelb MAacolo
m =100 r. BuzzHauTe INPHUCKOPEHHS, 3 AKUM PYXalOTbCS
Tijla, a TaKOX CHJy HaTATy HUTKH. TepTaAM MOKHa 3He-
XTYyBaTH.

m2 ml ’

Po3B’sa:kiTh momepenHio 3amauy 3a YMOBHU, II0 Koe(imieHT
TepTs AJA 000X Tijm omHakoBuii i mopiBuioe 0,14.

3-i1 piBeHb CKNagHoOCTI

Yepes HepyXoMUii 0JIOK MMEePEKUHYTO HUTKY, 40 KiHI[iB AKOI
migBimreno tAarapmni macoio mo 200 r xoxxkuuii. Ha oxun
3 HUX KJIAAyTh MajleHbKuil Kyouk macoio 20 r. BuszHaure
IIPUCKOPEHHsA, 3 AKUM PYXaTUMYTLCA TATapIli, CUJIYy HaTs-
Iy HUTKMN Ta CHJIY, 3 AKOI0 HUTKa THCHe Ha OJIoK. Tepram
y OJI0IIi MOKHa 3HEeXTyBaTU.

Ha mepyxomomy 0Ji0I[i BpiBHOBasKeHi IBa TATapIlli Macoro
mo 100 r xoxxkuuit. K0l Macu TArapens CJiJ MOKJIACTHA Ha
ONVH 3 BaHTaXXiB, 11100 cucTeMa IodaJja PyXaTUCh i3 Ipu-
ckopenaam 0,2 m/c2?
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20.70.

20.71.

20.72.

20.73.

Yepes HepyxoMuii 00K HEePEKUHYTO HEBATOMY HEPO3TAMK-
HY HUTKY, 10 AKOI IPUKPIIJIeHO, AK IOKa3aHO Ha PUCYHKY,
TpU OnHAKOBIi TaArapiii macoo m =300 r KoxkHU. Busnau-
Te NPUCKOPEHHd, 3 AKUM PYyXaTUMYTbCA TATrapii, 1 Cuau
HATATY HUTKU Mi)X HUMU.

2[]
1[ ]

Ha ropmusonTanbHill MOBEePXHi JIEKUTH AOIIIKA Macolm 6 Kr,
a Ha Hil OpycoK Macow 2 KrI, AK IIOKa3aHO Ha PUCYH-
Ky. Koaum pmomky cranm TArTH 3 TOPU3OHTAJLHO Ha-
OpAMJEHOI0 CHUJoio, Aka gopiBHIoe 60 H, Bca cucrema
mouajia pyxaTtucs. BusHauTe IIPUCKOPEHHA PyXy OpycKa
BiJHOCHO OOINKM, AKIIO KOE(PiIieHT TEepPTA MiK ZOIIKOIO
i moBepxHer ctaHoBuTh 0,2, a MisK OpPyCKOM i JOIIIKOIO
craHoBuths 0,35.

| | F

| —>

Banraxx macoro 20 Kr, axkmii po3TallloBaHWII Ha MOXMJIiN
IJIONTHHI, IPUB’A3aHO IO OJHOTO KiHIA MTHYypPa, TePEeKUHY-
TOT'O uepes OJIOK, YKPiIJeHn Ha BEPIIMNHI TOXMJIOI IIJIOIIH-
Hu. /1o 1HIIIOT0O KIiHIIA TOTO caMOro HNIHypa IIiABIMI€eHO TiJo
Maco 4 Kr. 3 AKNM IPHUCKOPEHHSIM PYyXaTHUMYThCs Tija,
SAKIIO KYT HaXMJIy miaoinuHu gopiBuioe 30°, a kKoedimieHT
TepTA cTaHOBUTL 0,27

BanTax macoro m 3a JOIIOMOTOI HUTKU, IIEPEKUHYTOI Ue-
pe3 OJIOK, TATHe II0 MOXMJIiM IIJIONIMHI BaHTaKX TaKol K
macu. BusHauTe Koe(iIllieHT TepTd, AKIIIO BaHTa)Xi pyxa-
IOTHCA 3 IPUCKOPeHHAM 2,2 M/c2, a MoXuJa ILIOIUHA YTBO-
pro€e 3 ropusoHTOM KyT 30°.
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20.74.

20.75.

20.76.

20.77.

Bpycok macoo 3 KI' pPyXaeThCs II0 IOXUJIINA TIJIOIH-
Hi mig pmiero BaHTa)Ky Macoio 2 KI, 3B’s3aHOro 3 Opyc-
KOM HEBaroMol HEPO3TSIKHOI0 HUHTKOIO, IIePeKHMHYTOIO
yepe3 HepyxXoMuii OJIOK, 3aKpiljeHMi Ha BepPHIMHI IIO-
xmiol IoimmuHi. fIka cmiaa gie Ha Bich 0J0Ka, AKIIO
IMOXWJia IJIOIMWHA YTBOPIoe 3 ropusoHToM 30°? Tepram
MOXKHa 3HEXTyBaTH.

Ha BepmuHi ABOX MOXUMJINX MJOIIUH 3 KyTaMU HaAXUJIY
a=30° ykpimieHo OJIOK, Uepe3 AKUMN NMepeKUHYTO HeBa-
roMy HEPO3TAXKHY HUTKY. o KiHI[IB HUTKU IIPUKPIIJIEHO
IBa TATapIi, Macu AKUX m, =2 Kr i m,=1 kr. Busmnaure
NIPUCKOPEHHH, 3 AKAM PyXalOThCA Tija, AKIIO TEePTAM MOK-
Ha 3HEeXTyBaTU.

Ha BepmuHi ABOX NOXMJINX IJIOIMMH 3 KyTaMU HaXUu-
ay a=30° i B=60° ykpimireHo GJIOK, yepe3 AKUI mepe-
KNHYTO HeBaroMy HEPO3TAXKHY HHUTKY. o KiHI[IB HUTKM
IPUKPIIJIEHO JBa BaHTaXi, Macu AKX m, =3 Kri m,=4
KI (IuB. pUCYHOK). BusHauTe NpuCKOpeHHsA, 3 AKUM PY-

XaloThCA Tijla, AKIO KoedillieHTHu TepTsa 000X OJHAKOBI:
u=0,15.

PosB’saxiTh momepefHIO 3ajady 3a yMOBH, Ifo m, =4 Kr,
a m,=3 KI.
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21. CTATUKA

Mpuknaan po3B’a3yBaHHA 3apaud

3amava 1. OgHOPiAHWUY CTPUIKEHL MACOK M i MOBXHUHOMW [ Iif-
Bicuam B Toulli C Ha aBox MoTy3kax AC i BC ogHakoOBOI IOBKUHU [
(nuB. pucyHoK). BusdHaure HaTAT MOTY30K.

Ilano: Posg’a3anna:
m yA C
l Z
1 1
! :
T —? i
_ ! : _
Y T:
| | <
A : B
L -
g 2 y m8g

Ha crpukeHsb AilOTH cuia TAXKIHHA (mg) i ABI CUJIM HATATY MO-
TY30K (ﬁ i fz), OJHAKOBi 3a MoAgyJieM (‘ T, ‘=‘ T ‘:T), OCKiJBKU
cTpuKeHb AB OSHOPIAHUM i HIoTr0 cuJja TAKIHHSA NPUKJIAJeHa 10 HbOTO
ImocepeanHi.

Crpu:keHb mepedyBae y piBHOBa3si, oTke, m§+T1 +T3=0.

CrnpoeKkTyeMO BEKTOPH Ha KOOPAMHATHY Bichk OY, AKy HanpaBUMO

BEPpTHUKaJIBbHO BI'OpPY. 3anucaHe HaMU piBHHHHH Yy HpOGRHiﬂX MaTmuMe
mg

Bursaazn: 2T cos¢o—mg =0, 3Bigku T = 2c0s0 .

l 2
Jﬁ—l
(2) =wa—ﬁ
l 21

HiZCTAaHOBKU YV BUpas3 JIJsd BU3HAUEHHS CUJIUN HATATY 1T OTPUMAa€EMO:
mgl

wa—ﬁ'

Bionogidv: cuna HATATY MOTY30K T =

3a PUCYHKOM BU3HAUUMO COS( = 1 micasa

T =

mgl

NI
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3agauya 2. BusHauuTu IOJIOJKEeHHA IeHTpa TAMXKIHHA OTHOPigHOI
KPYIJIol IJacTUuHU pagiycom R, B AKill Bupisajam KBaApaTHUN OTBip

3i cTOpoHOIO [=-— TakK, AK IIOKAa3aHO HA PUCYHKY.
3

Ilano: Posg’a3anna
R AN
R

Bupisanuii kBagpaT IOAyMKU IIOMiCTUMO Ha MOT0 KOJIUIIIHE MicCIIe,
i BiZHOBJIEHY IJacTUHY 3aKpinumo B Toulri O Ha ropu3oHTAJIbHIN OCi.
IlnacTuHa BpiBHOBaKeHa, TOMY PiBHOJIMHA CUJI, IPUKJIALEHUX 0
Hel, TIOBMHHA MOPiBHIOBATU HYJIO:
M § +m § +N=0 .
3rigHo 3 MpaBMJIOM MOMEHTIB cCyMa MOMEHTIB yCiX CUJ BifHOCHO
oci O Te)x MOBUHHA MOPiBHIOBATU HYJIIO:

KB. 4

l
—ng+mKB.ng= 0.

3Bimcu x= —. 1
a 2Mg 2M (1)

Hexait ~ — ToBHIMHA NJACTUHU, p —I'yCTHHA PEUYOBUHU, 3 SKOIL
BOHa BuUrotoBjeHa. OCKiJIbKM Macy MOJKHA 3HaWTHU 3a (POPMYJIOIO
m=pV, a V=Sh, to m=pSh. Toxni maca Bciei yacTuHuU NOpPiBHIOE

2 .
m, =pnR°h, amaca KBaApaTHOI YACTUHU:
2
2, PRR
m,_, . =pl h—T.

Macy pernTu njaacTUHA 3HAHIeMO K Pi3HUIIO MAac I[iJ0i IIJIacTHHHA
Ta KBaAPaATHOl YaCTUHM:

M =pnR’h—pl’h=ph(rR’ -1%).

mKB. qgl m l

. R .
Bpaxyemo, 1110 3rifHO 3 YMOBOIO lz? . Tomi:

2 2 _
M:ph(nRz—IZ )= PE h(sn D
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IlincraBuBiu y dopmyay (1) Bupasu gaa m ta M, oTpuMaeMo:

BignoBigb: x =

21.1.

21.2.

21.3.

21.4.

21.5.

21.6.
21.7.

21.8.

e pR’hR-9 R
9-3-2.pR?W(9n-1) 6(9n—1)
R
6(9n—-1)

1-1 piBeHb cKknagHoCTI

AKuMU MOXKyTH OyTH HaibOiJIbIlle Ta HaliMeHIIle 3HAYEHHS
piBHOAifiHOI cua 60 H i 40 H?

Ywu moske piBHOxitiHa cuam 12 H i 18 H mabyBaTu 3HaUeH-
HdA: a) 5 H; 6) 15 H; B) 32 H? Big yoro 1me 3ajaeXuThb?

Ar cuaip npukaactu go tima tpu cunn: F,=4 H, F,=6 H
i F,=10 H, — mo6 Tino mepebyBano B cTaHi piBHOBArum?

XJIOMUUK, PyXao4yuch PIBHOMipPHO, TATHE 3a MOTY3KY CaH-
yara. fIKa cujia BpiBHOBaXKye€ CHUJIy TepPTA caHuaT?

HassiTh Buau piBHOBarm KyJabKU AJd BUOAAKiB, 300parke-
HUX Ha PUCYHKY.

Y akiii piBHOBa3i mepeOyBae KaHATOXOHEIhb?

3HaHIiTh MOMEHTH CHJI, 300pasKeHnX Ha PUCYHKY, AKIIIO
|Fi|=20 H, |F:|=50 H, a ,=0,55 m, [,=0,22 w. Un

Oynme 1e Tijio y piBHOBa3i?

Ho 3a0aui 21.5 o 3adaui 21.7

IlopiBHANITE MOMEHTHU CIJI, 300paKeHX HA PUCYHKY, AKIIO
‘ Fiq ‘ =1,5

F, ‘ Yu Oygme 1me Tijo y piBHOBa3i?

AN v
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21.9.

21.10.

21.11.

21.12.

21.13.

21.14.

21.15.

Ilo Baskesnd migBimieHo BaHTaxki macamu 15 kr i 25 kr. Io-
B)KUHA IIJeda, OO SKOTO IIiABiIIeHO OiJbININIA BaHTaAM,—
32 cm. YUu Oyze Bakijb y piBHOBAa3i, AKINO: a) HOBMKUHA
Ipyroro ImJjedua AOpPiBHIOE 53 cM; 0) JOBXKMHA BasKeJssd cTa-
HOBUTH 86 cm?

IIneui Baxkess, sKuit mepedyBae y cTaHi piBHOBarm, MamTh
noB:kuHU 0,4 M i 30 cm. [1o KOPOTIHIOTO IJieUa IPUKJIAIeHO
y BepTukajabHoMy HanpamMiky cuay 120 H. dAxy cuny npu-
KJIAJIeHO Y BePTUKAJbHOMY HAIIPAMKY A0 AOBIIOTO ILjIeYa?
Macoro Baxkesad MOKHA 3HEXTyBaTH.

ITo mpaBOTO MJeda BaskeJisd MOBXKHHOIO 26 cM HMPUKJIAAEHO
cuiry 750 H. dAxy cuiry nmpukjaageHo I0 JiBOro mjeda, HO-
B)KUHA AKoro 39 cM, AKINO BaxKijbh mepebyBae B cTaHi piB-
HoBaru? Macoio BaKeJasd MOKHA 3HEXTYBAaTH.

Io smiBoro niaeua Baxkead, AKui mepedyBae B cTaHi piBHOBa-
i, npukJgageHo cuay (9 H, a go mpasoro — 180 H. fxry
IOBXKUHY Ma€ JiBe ILIeue, AKIIO JOBHHA IIPABOro IJjeda
nopiBuioe 15 cm? Macoio BakeJsisi MOKHA 3HEXTYBaTHU.

Cuna, sika mie Ha KiHellb JOBIIOIO IIJeYa BasKeJs, II10 IIepe-
OyBae B cTaHi piBHOBaru, gopisuioe 150 H, a cuia, aka mie
Ha KiHellb KopoTIimoro mieda, craHoBuTh 900 H. Busuau-
Te JOBXKUHY KOPOTKOIO ILJIeda, SKIIO JOBIIIe IIJieue Ma€ J0-
BKuHY 1,2 M. Macoio BakesisT MOKHA 3HEXTYBaTHU.

Maca rarapiia m, CTaHOBUTH 15 Kr (IuB. pucyHOK). Busna-
YyTe Macy APYroro TArapiid, AKIIO BasKijJb BPiBHOBaKEHUI.
Macom Bakesisa MOKHa 3HEXTYBaTU.

Ha KiHISX OZHOPiZHOIO CTPUIKHA, 300paKeHoro Ha PUCYH-
Ky, OigBimIeHo aABa TAarapiii. Bara apyroro rtarapiisa cTaHo-
BuTh 94 H. dAKy Bary mae mepinuii BaHTaK, AKIIO BaKijab
nepedyBae y cTaHi cnokor? Macoio Bakeas MOKHa 3He-
XTYBaTH.

0 L [ [ [ T |

L [ T [ | A

[ 1m, A [ 1Im, [ 1Im, [ Im,

o 3a0daui 21.14 Ilo 3a0aui 21.15

21.16.

Bara Tarapinga cramoButh 63 H. AKy cuny ciig mpukJjac-
T™ y Toulli A (IUB. PUCYHOK), 1100 BaKijb OyB ypiBHOBa-
sKeuuii? Macoro BasKeasa MOYKHA 3HEXTYBaTH.

2 R0
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™)

™)

™)

21.17.

ARy cuny cuaig npukJgacTu y Toulli A i B AKOMY HaIIpsAMKY,
100 Baskisb (DMB. pUCYHOK) OyB y piBHOBazi? Maca migBi-
mIieHoro 10 Bakessa BaHTaxKy 500 xr. Macoro BayKkeasda MOMK-
Ha 3HEXTYBaTH.

AF

A & ’ = A

Ilo 3a0aui 21.16 Ilo 3a0aui 21.17

21.18.

21.19.

21.20.

21.21.

21.22.

21.238.

21.24.

2-1 piBeHb CKJIAQHOCTI

Yy MOKHA HATAITA MOTY3KY TOPHM30HTAJILHO TaK, II00
BOHA He IIpoBmcaJa?

YoMy cuJIbHO 3aKpy4deHi raiiku Jeriie BiAKpydyBaTU OOB-
UM KJIoueMm?

YoMy po3MOTyBaTu HUTKY 3 IIOBHOI KOTYIIIKHU JIETIIe, HiXK
3 KOTYIIKM, Ha AKill HUTKa MaiKe 3aKiHumaacsa?

YoMy Beayui KoJjeca TpakTopa MalOTh 3HAYHO OiJIbIITMHA JIi-
aMeTp, Hi’K Beayui Kojeca aBTOMOOiaA?

YoMy pyKoOI0, 3irHyTOI y JiKTi, MOMKHA IMiTHATU 3HAYHO
OlMbIINIT BaHTAXK, HiK BUTATHYTOI PYKOIO?

Yu MosKe BTpUMAaTHCA B PIBHOBA31 AINUK, AKNHA BUCUTH Ha
MOTY31i AB (OuB. PUCYHOK), SIKIIIO CHUJIA TePTA BiACcyTHA?

A

ITo rpyHTOBi#i BuOOicTi#i mOpo3i iAyTh ABI BaHTAKiIBKU:
oJHA 3 JIpoBaMHu, iHIIA 3 KaM SHUM BYTriLIaM. ¥ SKOI
3 HUX PUBUK IePeKMHYTUCA OiabInmit, AKNIIO0O Macu BaH-
TaXXiBOK OJHAKOBi?
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? 21.25. {xkuit aBTOMO00iJIb — BaHTAXHUN UM JIETKOBUN — MOXKe
3 OiJBIIIOI0 IIBHAKICTIO pyXaTmcsa Ha moBopoTi? Yomy?

? 21.26. Yomy TaHKEPHU MicJA PO3BAHTAXKEHHS 3alIOBHIOIOTH BOJIOIO?
OOr'pyHTyHTE CBOIO BiJAIIOBigb.

? 21.27. YoMy COCHOBI Jicu CHJIBHIiIIIe HOIIKOMKYIOTHCS OypeBis-
MU, HiXK AJIUHHUKN?
21.28. 3HaiigiTL PiBHOAINHY cmJj, 300parkeHMX Ha PUCYHKY, Ta
ii mpoekmii Ha KoopAMHATHiI oOcCi, AKIIO ‘F1 ‘=100 H,
| F.|=50\3 H, |Fs|=50 H.
21.29. 3HaligiTe piBHOAiIWHY cumJa, B300pakKeHUX Ha pU-
CYHKY, Ta 11 TIIpoeKIlii Ha KOOpAMHATHI o0cCi, SKIIO
|Fi|=50 H, |F:|=100 H, |F:|=60 H, |F.|=200 H,

0=30°, B=60°.

Fi F4
o 3a0aui 21.28 o 3adaui 21.29
21.30. Kyapry macor 600 r i miamerpom 10 cm migBireHo HaA He-
BaroMiii HepO3TSAKHIN HUTI[L JOBKHWHOIO 8 cM, OIMH KiHeIlb

SAKOI MIPUKPINJIEHO A0 CTiHM. 3 IKOI0 CHJIOI0 KYJbKa THCHE
Ha CTiHy?

21.31. Buszaure cuiau, AKi AiloTs Ha crpukedb AC Ta Tpoc BC,
SAKIIO Maca mmigBimeHol KyabKu 80 Kr, TOBXKMHA CTPUIKHS
AB=1 wm, a moB:xkuHa Tpoca BC=1,2 M (OuB. PUCYHOK).
Baroio cTpu:kHA Ta Tpoca MOKHA 3HEXTYBATH.

A
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21.32. BusHauTe cuju OPYKHOCTi, AKi BUHUKAIOTh Y CTPUIKHAX

AC ra BC (zuB. pCyYHOK), AKIIIO Maca BaHTa:Ky 50 Kr, a KyT
o =45°. Barowo cTpu:KHiB MOXXHa 3HEXTYBaTHU.

21.33. Tarap macoro M =10 Kr BpiBHOBaKe€HO ABOMA iHIIINMU TH-

rapamMm Macamu m, i m,, mpuuomy m, =18 Kr (auB. pucy-
HOK). Busnaure macy BaHTa)Xy m, Ta KyT O.

7
B C o
a ! Lz
A m, M
m2
Ilo 3adaui 21.32 Ilo 3adaui 21.33

21.34. Jlo KiHIIiB JIeTKOTO OAHOPiAHOTO CTPMIKHA, JOBXKUHA AKO-
ro 2,5 M, HiJBillleHO BaHTaXi, mMacu AKUX m, =18 Kr
i m,=54 Kr. Ha saxiu BigcraHi Bif cepeiumHH CTPUK-
HA Mae OyTH olopa, o0 CTpu:KeHb IepedyBaB y PiBHO-
Bazi?

21.35. Crpum:keHb, 00 KiHIiB IKOro migBimmeno Tarapii macoi 500 r

i 700 r, mepebyBae B piBHOBAa3i, AKIIO BiACTaHbL BiJg omopu
JI0 CepeIrHU CTPUKHSA CTAaHOBUTH 8 cM. BusHauTe HOBIKU-
HY CTpm:KHA. Macoio CTPHKHS MOKHA 3HEXTYBaTHU.

21.86. jflky macy m, Mae TpeTiii BaHTaX (AWB. PUCYHOK), AKIIO
MacHu IepIIuX ABOX CTAHOBIATb m, =7 KIr i m,=3,5 Kr?
Ba:xinp mepeOyBae y cTaHi piBHOBaru; moro Macoio MOXK-
Ha 3HEeXTyBaTH.

21.37. Baxinp, axkmuii 300pakeHO Ha PUCYHKY, mepedyBae y craHi

piBHOBaru. Busuaure 110ro Macy, AKIIIO0 Macu TATaAPIiB JI0-
piBHIOIOTE M, =4 Kr i m,=2,5 Kr. Macomo BakelIsa MOXK-
Ha 3HEXTYBaTH.

(@)
] T T 1 — 1
S 5 A & /\
m, m, m, [ Im, [ 1m,
o 3adaui 21.36 o 3adaui 21.37
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21.38. fIxa cuyia F BpiBHOBa)Kye BaHTaK, Maca AKOTo m =38 KT
(nuB. pucyHok)? Macoio BakeJyisi MOMKHA 3HEeXTYBAaTH.

7

mn \J
21.39. [lo Baskesnsa IpukpimieHo Tarapii macoro no 100 r rax,
SIK IIOKa3aHO HAa PUCYHKY. BuaHauTe mMOKasaHHA AUHAMO-

MmeTpa /].
Z

O
| | | |

I_IE AI___I .

21.40. Oxguopigua O0anka gos:kuHOI 4 M i Baroro 4000 H migmep-
Ta Ha Bigcrani 1,9 m Bix ii mpaBoro kimmga. Ha akiii Bix-
CTaHi Bif JIIBOTO KiHIA IIOBMHEH CTATH Ha OAJIKY XJOOYUK
macoio 40 kr, 1100 6aaka OyJia y cTaHi piBHOBaru?

21.41. Jlo KiHIIiB CTPUIKHA, Maca AKOro d Kr, a foB:xuHa — 60 cwm,
migBinreno BaHTaxKki macoio 20 Kr i 5 xr. Ile Tpeba 3akpi-
IIUTH TiABic, 100 cTpuKeHb OyB y piBHOBa3i?

21.42. ]IBi omHOpPiAHI KyJi, Macu AKUX AOPIBHIOIOTH BIAIIOBiAHO
10 kr i 12 kr, a pagiycu — 4 cm i 6 cm, 3’egHaNM OJHO-
pigHMM cTpHUKHEM Macoio 2 KT i go:kuHOo0 10 cM Tak, 110
IIeHTPU KYyJb Je)KaTh Ha IOAOBXKEHHI oci cTpukHA. [le Tpe-
0a 3axkpinuTu; miaBic, 11006 cucrema O0yJa y cTaHi piBHOBaru?

21.43. 3aiisuuii soMm macoo 10 Kr Tta goB:xuHOIO 1,5 M JEXKUTH
Ha SNIUKY, BUCTYIIAIOUM 3a Ioro JiBuit kpait Ha 40 cm i Ha
60 cm — 3a mpaBuit Kpaii. Ky cuay HeoOXigHO IIpUKJIAacC-
T, 100 MiZHATU JIOM: a) 3a JiBUHA KiHelb; 0) 3a IIpaBUil
KiHennb?
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21.44.

21.45.

21.46.

Koaony moB:xunorm 3 M i macoro 100 Kr migaiMaroTh 3a go-
IIOMOTOI0 OIBOX KaHaTiB. BusHauTe cujm HATAry KaHaTiB,
SIKIIO BOHM 3akpimiaeni Ha Bigcrani 0,3 m i 1,2 M Big Kiu-
IIiB KOJIOOMH.

Ha Bax AC macoro 5 Kr Hazmiam mikiB B macoro 15 Kr, gk
300pakeHo Ha PUCYHKY. AKi cuiam AiroTh Ha HigIIMOHUKN
AiC, armo AC=1 m, BC=30 cm?

3 AKMMMU CHJIaMHU THCHE BaJl Macoli 8 KI, AKUIA 300parkeHo
Ha PUCYHKY, Ha mMigmumHUKU A i B, AKIO Ha Bajly 3aKpi-
niaeHo mkiB C macoro 30 kr, a AB=80 cm, BC =20 cm?

L |

HA

B_ CHI IHA BHC

o 3a0aui 21.45 o 3adaui 21.46

21.47.

21.48.

21.49.

21.50.

21.51.

21.52.

21.538.

IIBi omgHOPiAHI KyJai OmHAKOBOTO pajiyca 3’egHaHi y ToOUIri
noTtuky. Maca onuiel 3 Kyab yaBiui OiybIia 3a Macy iHIIOI.
BusHauTe mojioiKeHHA IEHTPY TAMKIHHA ABOX KYJb.

IIBi KyJgi omHarkoBoro 00’eMy, IIMHKOBA Ta aJIlOMiHieBa,
CKpimjeHi y TOUIi AJOTUKY. SHAULITH IIOJOXKEHHS IeHTPY
TSKIHHS CHUCTEMHU ABOX KYJIb.

IBi migai KyJi 3’egHaHi y TouIi goTuky. BusHaure moJso-
JKeHHA IEeHTPY TAXKIHHA ABOX KYJb, AKIIO BigoMo, IO pa-
niyc omHiel 3 HMX yTpmui OinbIuii, HiMK iHIIOL.

3-i1 piBeHb CKNagHoOCTI
151 4oro KOB3aHApPi, POSTraHAIOUYNChH, PO3MaXyIOTh pyKaMu?

Yomy rajgpmMa B aBTOMOOLIAX Ta BeJOCHIIeZAX CTABJATH Ha
3a7Hi, a He Ha mepenHi KoJeca?

Yomy He mepeKugaloThCA JIOJbKU HiaBicHOI moporu?

Ha BepmwuHi miBKYJi JIEKUTH Yy TOPU3OHTAJIBHOMY II0JIO-
’KeHH1 TOHeHbKa JIiHiliKa. IKuil BuA piBHOBaAru CIoOCTepi-
Ta€ThCs Y I[bOMY BUIIAAKY?
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21.54.

21.55.

21.56.

21.57.

21.58.

Buznaure cuau, akKi gmirote Ha TaAry AB Ta yxocuny BC
Kpouintreiina ABC, sKkuii 300paskeHO Ha PUCYHKY, AKIIO
Maca migBimeHoro B Touni B BaHTa)Xy 10 Kr. Bimomo Ta-
KoK, 1mo AB=60 cm, BC=80 cm, AC=40 cm. Macamn
OaJIKM Ta YKOCUHU 3HEXTYHTe.

7
B

Kinens 6anxku 3aBHoB:KKU 4 M i Macoio 1 T yrpumMyeTbecsa
3aJIiBHOIO0 TATO0I0 AB, SK Ile IIOKa3aHO Ha PUCYHKY. BusHau-

Te AiaMeTp TAru, SKINO JOIYCTHMAa HaIpyra CTaHOBUTH
98 MIla; AC=3 wm.

Huxnuitn Kidenp omHOpimHOro crpm:iusa AC macoi 3 Kr,
110 YTPUMYETHCSI y CTaHI piBHOBaArm TrOPHU30HTAJIBHOIO
BigTssKKoio BC, AK Ile IIOKasdaHO Ha PHUCYHKY, IPUKPIi-
IIJIEHO MO0 ImapHipa Tak, mo Kyt BAC=45°. Buszaure
cuy HaTary BiaTs:KKum BC a TakoyX cuJIy peakIii miap-
Hipa Ta ii HampaMmok. lIpuckopeHHA BiJIbHOTO MaAiHHA
g=9,8 m/c2.

B C
A
C B AC
Ilo 3adaui 21.55 Ilo 3adaui 21.56

HpabuHa cToiTh 0indA cTiHM. BusdHauTe MaKCUMAJbHUN KYT
Mi’K CTiHOIO Ta ApPadMHOIO, IPU AKOMY ApabuHa I11e He Oyne
31CKOB3yBaTH, AKIIO0 KOoe(iIlieHT TepTA MixK IIiAJ0Oroo Ta
npabuHoIo craHOBUTH 0,45, a MiK cTiHOIO Ta APAOMHOIO Tep-
TS BiJICYTHE.

YorupumerpoBa apabmua macoo m =10 Kr cToiTh Imig Ky-
oM O =30° mo ctinu. KoedimieHT TepTa KOB3aHHS MiK CTi-
HOIO Ta ApabuHoio W, =0,3, a Mixk miagororo Ta JpabUHOIO
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w, =0,5. BusHaure BuCOTy, Ha AKY MOYe MIITHATHUCA IIO
apabuHi goguHa macoio M =50 Kr.

21.59. BusHauTe HOJIO}KEHHS IEHTPY TAKIHHA OJHOPiAHOI mjac-
TUHU, POo3Mipu Ta (popma AKOI 300parkeHO HA PUCYHKY.

A
100 MM
Y

A
\

< N

200 MM 300 MmMm

21.60. BusHauTe mOJIOKEHHA IeHTPaA TAMKIHHA OAHOPIAHOI KPYyT-
Jol mjaacTuHu pajgiycoM R, 3 AKol BuUpi3aHO KPyr paniy-

R
coM 5 K IIOKa3aHO Ha PUCYHKY.

21.61. BusnauTe IIOJIOKE€HHA I[eHTpa TAXKIHHA OTHOPIAHOI KBa-
paTHOlI MJAaCTUHKM 3i CTOPOHOIO [, 3 AKOI BHUPi3aHO KpPYT

) l
pazgiycom e SIK IIOKAa3aHO Ha PHUCYHKY.

Jeococotoocccocoooccoooocoo

-
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3AKOHU 3BEPEXEHHA B MEXAHIU|I

22. IMNVYJibC. 3AKOH 3BEPEXEHHA
IMINYJIbCY

Mpuknag po3B’a3yBaHHA 3apay

3agaua. CHapan, AKUE JieTiB ropu3oHTaJbHO Ha BucoTi 30 M 3i
mBuakictio 100 m/c, posipBaBcda Ha ABa OMHAKOBiI ocKoakm. OamH i3
HUX II0JIETiB BepTUKaJbHO BHU3 31 mBuaKicTio 150 m/c. Ha akii Bia-
CTaHi OAWH BiJ OJHOT'O OCKOJIKM BHAJIM Ha 3€MJIO?

IlaHo: Poss’azannsa
v=100 —
C
m
m,=m,= ?
h=30 m
v, =150 —
C
g=10 — >
¢ X
I —?

Mo BubOyxy iMmmysabc cHapsAga ctaHoBuUB p=muv . Ilicaa Bubyxy sa
3aKOHOM 30epesKeHHs iMIyIbCy CYMapHUI iMIyIbC IBOX OCKOJIKIB Mae

BQJIUIIUTUCH TAKUM, AKUM OyB 70 BUOyxXy, ToOTO mv = m,V, +m,U, abo,

. m_ m._
3 ypaxyBaHHAM YMOBU: MU = ?vl +?02.

CrpoeKTyeMO BeKTOPHM Ha KoopaumHaTHi oci (OX HampaBuMo ropu-
30HTAJIbHO, OY BepTHUKAJBHO) i OTPHUMAEMO:

mu, coso.

O0X: mv=—->—"——, oTixe, 20=0,C0S0. ;

0Y: 0=-—v, +—v,sina, Toai v, =v,sina.
2 2
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Ilicna BuOyxy OAMH OCKOJIOK, 3TifHO 3 YMOBOIO, JIETUTH BEPTH-
KaJIbHO BHU3 i ITajjae mig ToOuKo0 BUOyxy. [IIpyruit OCKOJIOK JIETUTD ITiJ

KYTOM O/ OO 'OPU30HTY, TOMY PiBHSHHSA Horo pyxy mo oci OY maTtume
2

. gt .
BUraan: h+v,sino-¢ T 0. Bpaxysasmwu, 1110 v, =, Sino ,3anuIIe-
MO OTpUMaHe KBaJpaTHe PiBHAHHSA y 3BUYHOMY BUTIAL, IOMHOKHUBIIN

ifioro Ha 2: gt’ —2v,t—-2h =0, 3BiAKM BU3HAUMMO YacC MOJBOTY:

v, +\/v12 +2gh

t= .
g
ITo oci OX gpyrmii OCKOJIOK, PyXalO4YHCh PiBHOMIPHO 3i IIBUIKi-
CTIO U, COSOl, BIIaJie Ha BificTaHi [ BiJj TOUKU NaJiHHSA IIEPIIOT0 OCKOJ-
Ky. TakuM UYMHOM, BiicCTaHb MiK TOUKaAMM HaJiHHA OCKOJIKIB BU3HAa-
JaTUMeThbCA PIBHAHHAM [=Xx=v,cos0-t=2vf, a micaa OifCTaHOB-
KH y IIe PiBHAHHA BUPasy AJSA Yacy OTPUMAEMO KiHIeBYy (GopmMyJay

lzz—v(v1 +Jv? +2gh )

g

2
M-C M

M C

ITepeBipuMO OAMHMAILI: [l]:

2-1
BHKOHAEMO POSPaXyHKH: {1} = Too(l 50 ++/1502 +2-10-30 ) ~6040.

Otxxe, [=6040 M.

Bionosidv: BincTaHb MisK TOUKaMM IaJiHHSA OCKOJKiB CTAHOBUTH
[=6040 m.

1-1 piBeHb CKJIapQHOCTI

22.1. Yu MoKe 3MIHHUTHCH IMIIYJbLC Tijia, AKIIO He 3MiHUJINCH
aHi Maca Tinma, aHi MOAYyJb HOTO INBUIKOCTi?

22.2. Yu moke JIOAMHA, CTOAYHN Ha iJeaJbHO I'JIaAKili TOPM30OH-
TaJbHIN MOBEPXHI JbOAY, 3PYUIUTH 3 Micld, He yImpa-
IOUYNCh HiUMM TOCTPUM y Jinx?

22.3. fIK KOCMOHAaBT MOKe MOBEPHYTHCA Ha Kopadesb, AKIIO (aJ
BUIIAJKOBO 00ipBeThCs?

22.4. Tino, maca AKoro 3 KrI, pyxaeTbcd 31 mBuakKictio 4 m/c.
OO6umciiThk iMnyJabc Tija.

22.5. Busnaure imMmnyansc kameHsa macoio 120 r, arxuii KuHyJaIn 3i
IBUIKICTIO 5 M/C.
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22.6.

22.7.

22.8.

22.9.

22.10.

22.11.

22.12.

22.13.

22.14.

22.15.

22.16.

M’su jieTuTh 3i mBUAKicTIO 6 M/c. O6umcIiTh Macy m’sua,
o . KI''M
SAKIIO WOro iMmyJbc CTaAaHOBUTHL 4,2 .
C

3 SAKOI0 MIBUAKICTIO PyXa€ThbCA KyJdA Macoo 63 r, AKIIO
KI''M

?

iMmmmysasc il pyxy craHoBuTh 21
c

3 AKOI0 IMIBUAKICTIO MaB OM pyxaTHuCA JErKOBUI aBTOMO-
0inb, mMaca axoro 1,5 T, mob0 y HbOro OyB TaKuUil caMuil
iMIyabc, AK Yy BaHTa)XiBKU Macoi 9 T, 10 pyXaeThca 3i
HMIBUAKiCTIO 54 KM/TOn?

Busnaure macy apuKaHCHLKOTO CJIOHA, AKII0, PyXalunch 3i
mBuakicTio 40 KM/roa, BiH Mae TaKuil caMHil iMOyJbC, AK
i 6-TOHHUH KUT, II0 PyXaeThcA 31 IMIBUAKicTIO 27 KM/Toj.

Bisox macoro 100 r pyxaerbesa 3i mBuaKicTio 3 m/c. ke
3HaYeHHA Mae #oro iMmnyabc? AKuil iMoyjabc MaTuMe CH-
cTeMa JBOX TaKUX Bi3KiB, AKIIO BOHU HNOYHYTH PyXaTHUCHA
3i MIBUAKICTIO, BTPUYI MEHIIIOIO?

Ha ckinbKu BigpisHaeThbCcA iMOyabc KyJai macoo 50 r, axa
JetuTh 3i mBuakictio 20 m/c, Bix immysbey iHITOI KyJi,
Maca AKOol y 3 pasu, a IBUAKiCTb — y 4 pasu OijbIna, HidK
y mepioi?

Kyna macoro 20 r pyxasacsa 3i mBugkictio 650 m/c. Ilicaa
TOTO K BOHA IIPOMINJA KPi3b IilICOKAPTOHHY CTiHY, ii iM-
KI'-M

IMyJIbC 3MEHIITBCA Ha 8 . 3 AKOI0 IIBUJIKICTIO cTaJja

pyXxaTucs KyJasa? ¢

M’ sy macoro 200 r, axuit MmaB mBUAKICTb 1,5 M/c, OyB CITiii-
MaHUN Ha Jb0Ty. Ha CcKinbKU 3MiHMBCA iMIIyJabc M’ A4da?

Tenicuct 0’¢ pakeTkoo mo M’ auy i3 cuaoo 0,6 kH. Yaap
tpuBae 0,001 c. Ha cKiibKM 3MiHIOETHCA iMITyJIbC M’ A4Ya?

ITapammryTuct macoo 100 Kr mepes pPO3SKPUTTAM HapaliryTa
Mmae mBuAKicTs 100 M/c, a micada pPO3KPUTTA HOT0 HIBU-
KicTh 3meHInyeTrbea n0 10 m/c. dAka cepemHsa cuia mie Ha
ImapanryTucTa IIiJi yac PO3KPUTTSA MHapallnyTa, IO TPUBa€E
mpubJIu3Ho 3 ¢?

XJIOMYUK yAAPUB II0 HEPYXOMOMY M’ AUy, maca ssxkoro 80 r,
i HagaB ntomy mBuakocti 20 m/c. BusHaure cepemHIO CUIY
ynapy, akiro yaap tpuBas 0,002 c.
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22.17.

22.18.

22.19.

22.20.

22.21.

22.22.

22.23.

22.24.

Y momenT yzapy mojioTka macorm 300 r mo 1BAXOBi IIBUI-
KicTh PyXy MOJIOTKa CTAHOBUTHL 5 M/c. SIK HOBro TpuBae
yaoap, SIKIIO cepenHda cuja ynapy craHosuth 40 H?

CanuaTa 3 BaHTa)KeM, 3arajibHa mMaca AKux 15 Kr, pyxa-
IOThCA 31 mMBuAKicTI0O 8 M/c. Uepesd AKUUA NPOMIKOK Hacy
BiJl TOYATKY TraJIbMyBaHHA 3yOUHATHCA caHUYaTa, AKIIO IIif

JaC rajibMyBaHHA CepegHsdA CHuJia OIIOpPY pYXOBi CTaHOBHMJIa
12 H?

3 irpamkoBOro IricToJiera BHJIITa€ KyJbKa 31 HMIBUAKiCTIO
4 m/c. BusHauTe IMBUAKICTH «Bimmaui» IricTosera, AKIIO
oro maca cramoBuTh 100 r, a Maca KyJbKH 5 T.

3 HEepyXOMOTr'0o YOBHA, Maca AKoro 120 Kr, ctpubae XJIOTUNK
Mmacoro 60 Kr 3i mBuakicTio 2 M/c. BusHauTe MIBUAKICTH
PYXy YOBHA IIiCJIA TOr0, IK 3 HHOT'O CTPUOHYB XJIOIYUK.

Kanpmap cKopoueHHAM M’s3iB BUIIITOBXYE i3 cebe piguny,
BHACJIIJOK YOI0 IIepeMimiyeThbes i caMm. Um € 1me npuKJaagoM
peakTuBHOro pyxy? CBOIO BiAmoBiAb OOT'PYHTYITE.

I'yMoBY KyJIBbKY HAIIOBHIJIX HOBiTpsaAM. Maca KyJIbKH Ta 1IO-
BiTpa craHoBJATh BigmoBiguo 100 ri 150 r. dAxoi makcu-
MaJbHOI MIBUAKOCTI HaOyde KyJabKa, AKINO ii BignycTutm?
3ayBasKkTe, IO IIiCJIA TOTO AK KYJbKY BiAnycTmjau, ras BHU-
TiKae 3 Hel 3 mocTiiHOIO MIBUAKicTIO 20 M/C; OIIOPOM ITOBi-
TP MOKHA 3HEXTyBaTH.

Busnaure macy maJbHOTO, HEOOXiZHOTO OJIs HAZAHHS OJ-
HocTynindacTii pakeri macoro 800 Kr mepimoi KocMiuHOI
IIBUIKOCTi, BBasKalouu, IO Ia3dy BUKUIAIOTHCA 3 PaKeTHu
3i mMBUAKiCTIO 2 KM/C He IIOCTYIIOBO, a MUTTEBO. llepiia
KOCMiuHa MIBUAKICTh AOpiBHIOE 7,9 KM/C.

2-1 piBeHb CKJ1apHOCTI

Kyna macoto 25 r pyxaeTbes 3i mBuakictio 20 m/c. Busnau-
Te 3MiHY IMOyJbCy KYJi Ta cepegHIO CHUJY yaapy mim udac
BiTKHEHHA KYJIi 3 BePTHUKAJLHOIO CTiHOIO, AKIIO: a) KyJsd
PYXaeThCA TOPU3OHTAJIBHO 1 IPYKHO BiOMBaeThCA BiJ CTi-
HU; 0) KyJIs PYyXaeThbCs TOPU3OHTAJIBHO i IIPUJINUIIAE 0 CTi-
HU; B) KyJIsd pyxXaeTbed Imig KyTom 30° mo cTiHu i IpyskHO
BimbuBaeThca Bing Hel. B ycix Bumagkax BBasKaliTe TpUBAa-
Jictek ygapy pisHoio 0,1 c.

113

2 R0



2 R0

22.25. M’sau macoo 500 r ckuHyJaH 3 O0aJKOHA II’ATOTO IIOBEPXY
OyamiBJIi i BiH micasa ymapy o0 3eMJIIO HiJCKOUYMB Ha BUCOTY
0,8 m. Ha cKinbKM 3MiHMBCSA iMIyJbC M’sYa IIicasd yaapy,
SAKIIO BHCOTA IMOBepxy 2,5 M, a M’ A4 pyxaBcs TiIbKHU Bep-
THKaJbHO. OIIOPOM IIOBiTPS 3HEXTYMUTE.

22.26. Ilporon, matoum mBuakicTs 2-10*° M/c, HamiTae Ha Hepy-
xoMe aapo aroma I'esito, BHACHIZOK YOTO INBUAKICTH PYyXY
IPOTOHY 3MeHIImIach Ha 1,2-10* m/c. BusHauTe MBUAKICTS,
3 AKOI0 pyxaTuMeTrhbes aapo I'esiro micssa 3iTKHEeHHSA 3 IIPOTO-
HOM, SIKIIO Maca Aapa y 4 pasu OijibIlia 3a Macy IpPOTOHA.

22.27. Tino macoio 7 Kr pPyXaeThCs BiAIOBiZHO MO0 pPiBHAHHA
x =3t+4t>. BusHaure, AKOro iMmyJsabcy Habysao Tigo ue-
pe3 5 ¢ Imicyd moYaTKy CIOCTEPe:KeHHS PYyXy, AK el im-
OyJbC 3MIHHBCA 1 AKa cuUJa BUKJHNKAaJa III0 3MiHY.

22.28. PiBHAHHA PyXy MaTepiaJbHOI TOYKU Macow 2 KI' 3aJlaHO
piBHAHHAM X =1+5t°. BusHauTe 3MiHY iMIyJIBCY TiNa, AKA
crajacsa 3a 2 ¢, i cuy, [0 BUKJMKAaJa I[I0 3MiHy.

22.29. Imnoyabc Tijga macoio 4 Kr, siKe IIOYaJio CBiil pyx 3i cramy
KI'-M

CIIOKOI0, 3a 20 ¢ 3miHuBcsa Ha 80 . 3anumIiTh PiBHAH-

HA PyXy HIbOTrO TiJja. ¢

22.30. Ha pucyHky HaBeaeHO rpa(ik 3ajJIe:KHOCTi iMOyJbCcy Tija
Bix uacy. IloOyayiiTe rpadik 3ajeXHOCTi cuu, IO Ai€ Ha
e TiJjio, Big uacy.

M
p, xr- A
C

6__

4__

0] 10 20 30 40 50\ 60¢,c
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22.31.

22.32.

22.33.

22.34.

22.35.

22.36.

Ha pucynry momano rpadik 3ajie;KHOCTi CHJIM, IO Ji€ Ha
TiJio Macoo 2 Kr, Big uacy. IloOyayiiTe rpadik 3ajmexHoc-
Ti iIMIOyJbCYy IILOTO TiJIa BiJ Yacy, SAKIIO IMOYaTKOBA IIBU/-
KicTe pyxy Tina 0 m/c.

F, HA
2__

1+—

Ha saxy Bimcranp mepemictuBcsa m’ a4 macoio 500 r 3a 5 c,
SIKIIIO B IIOYAaTKOBUM MOMEHT oMy OyJIO HAaJaHO Yy TOPH-
KI'-M

30HTAJILHOMY HANPSAMKY iMITyJabc 4 ? OmopoM MOK-

Ha 3HeXTyBaTu. ¢

Busunaure, Ha AKYy BifcTaHb MOIJIO IEePEMiCTHUTHCSA Tap-
MaTHe Aapo Macoio 0,5 Kr, AKIIO B MOMEHT IIOCTPiJy BOHO
KI'*M

OTPUMYBAJIO iMITyJIbLC 6 , HAaIpAMJIEHU TOPU30HTAJIb-

c
HO, a rapMara CcTofJia Ha KpydYi, BUcoTa sSKOI HajJ piBHU-

HOIO 12,8 M.

Busnaure cepefHIO CUJIy THCKY Ha MOJIOHIO IIiJ Yac CTPiJab-
O6u 3 microamera MakapoBa, SIKIIO TeMII CTPiJIbOM CTAHOBUTH
30 mocTpiJiB 3a XBUJINHY, Maca KyJi JopiBHIOE 8 I, a IIIBU -
KicTb, 3 IKOI0 BOHA BuJiTae 3i crBoyy,— 315 Mm/c.

Astomar KanamuikoBa, 3 AKOT0 KyJd Macoio 8 r BujaiTae 3i
mBUAKicTIO 715 M/c, Aie Ha ILJIeue JIIOAUHY 3 CEPEIHBOIO CH-
goio 12 H. Busuaure, ckinbKkm yacy TpuBatumyTh 100 mo-
CTPiJIiB.

Yomy B3amrycK peakTUBHUX cHapaniB MinomeriB «Kartio-
mia» Ha BiAMiHY Bij majgeKoOiiHMX rapMarT He IIOTPeOdy-
BaB MAaCHBHUX CTBOJIIB AJs 3MEHIIIeHHs BiAKaTy Hig uyac
noctpiny («Ratiomti» manu Juiie JerKy CIpPSAMOBYIOUY

pamy)?
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22.37.

22.38.

22.39.

22.40.

22.41.

22.42.

22.43.

25-TOHHUII BaroH PyXae€ThbCs II0 TOPUIOHTAJNBbHIN IimsaHIli
saisHMuHOI Kouii 3i mBmakicTio 2 M/c. Moro Hasmora-
HA€ 15-TOHHUUM BaroH, MBHUAKICT, AKoro 4 m/c. fxoro
Oyme iXHA INBUIKICTL IIicaA 3UYenJeHHs?

IInaTgopma macoro 140 Kr pyxaeThed 3i miBuaKicTio 1 Mm/c.
CmopremeHn, maca sKoro 60 Kr, OisKuTh 3i HIBHUAKiCTIO
5 M/c. Busnaure mIBUAKICTh PyXy ILIAT(QOPMHU ITiCJA TOT'O
SIK CIIOPTCMEH 3acTPHOHYB Ha Hel, AKIIO: a) CIIOPTCMEH Ha-
gmoramse 1maaT@opMy; 0) CIOPTCMEH PYyXaeThCs Ha3yCcTPiu
maaTgopMi.

IIo piumi cnaaBasaioTs miaiT macoo 120 xr. Bim pyxaerbesa
piBHOMipHO npamoJiniiiao i 3a 10 xB npoxoauts 300 M Bij-
HOCHO Oepera. BuaHauTe IMBUAKICTb Ta HATPAMOK PYXY IIJIO-
Ta IIiCJA TOro, K 3 HhOT'O CTPMOHYB XJIOIMUMK MAacoio 65 Kr
3i mBuAKicTIO BigHOCHO Oepera 1 m/c. PosrisgHbTe BUIAL-
KM, KOJIM: a) XJIOIMUNK CTPUOHYB y HANIPAMKY PyXy ILIOTA;
0) XJIOMUUK CTPUOHYB MPOTU HAIPAMKY PYyXy IIJIOTa.

IIBi KYyJBKM PYyXaOThCA HA3YCTPIU O4HA OOHIN 3 OTHAKOBU-
MU ImBUAKOcTAMU. Maca mepiiol Kyjabku 2 Kr. Ky macy
IMMOBUHHA MaTU APyra KyJbKa, I00 Iricad 3iTKHEeHHS Iep-
I1a KyJibKa 3yIUWHUJIACH, a APyra IIOKOTUJIach ¥ 3BOPOTHO-
MY HaOPSAMKY 3 Ti€i0o K 3a MOJyJIeM IIBUIKiCTIO?

MucauBens IJIMBe Y YOBHi 3i mBuaKicTio 12 m/xB. Ilicaa
JIBOX MOCJiZOBHUX IIOCTPLIiIB, 3AiMICHEHUX HUM y HAIIPAM-
Ky PYXVy, YOBeH 3yIIMHUBCA. Bu3HauTe Macy 4oBHA 3 MIUC-
JUBIEM, AKIIO Maca 3apany 25 r, a IMBUAKICTL HOro BU-
apoty 3 pymuumni 500 m/c.

Bunuirysau macoro 2,5 T 1eTUTh 3i mBUAKicTIO 396 KM /TO/I.
HackinbKu 3MEHINUTHhCA HIBUAKICTh PYXy JIiTaka micad
15 c OesmepepBHOI cTpiandbu? CKOpOCTPiIBbHiICTHL Tapma-
™ — 800 mocTpisiB 3a XBUJIMHY, Maca OSHOT'O cHapsaga —
100 r, mBHAKiCTh BUJIBOTY cHapaaa 3 rapmatu — 700 m/c.

MuciauBenb CTpijisgie 3 JIeTKOTO HAJAYBHOI'O YOBHA, IO IIe-
pebyBae y cTaHi crnokoio. Kol mBugKocTi HaOyBae 4oBeH
MIiCJIA MOCTPiNy, AKIIO Maca MUCJIUBILA Pa30M 3 YOBHOM J0-
piBHIOE 120 Kr, Mmaca gpo0y — 35 I, a HIBUAKICTH BUJIBO-
Ty ApoOy 3 pymrHuIi craHoBuTh 320 Mm/c? CTBOJ PyIIHU-
i mixg gyac mocTpiny HampamIeHu#d mixg Kyrtom 60° mo ro-
PUBOHTY.
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22.44.

22.45.

22.46.

22.47.

22.48.

22.49.

22.50.

22.51.

22.52.

Crapsang macoo 50 Kr, axmi JeTuTh mig Kyrom 60° mo ro-
pusdouTy 3i mBuaKicTio 800 M/c, moTpanasge y HEPyXoMy
naaTgopMy, HaBaHTaKeHYy MHIiCKOM, 1 3acTpdArae y HbOMY,
BHACJIIIOK Yoro miaaTdopMa MOUYMHAE pyXaTucsa 3i IIBUI-
KicTio 1,6 m/c. Busnaure macy miaatdopmu.

XJonuuK, Maca axoro 50 Kr, mepeMiniyeTbes 3 OJHOIO KiH-
g naatdopMu B iHImni. BusHauTe, HacKiJIBKU IlepeMic-
TUTHCSA BiJHOCHO 3eMJIL ILIaTopMa, JOBMKIMHA 1 Maca AKOIL
TopiBHIOOTH Bigmosizuo 12 m i 100 Kr, Ko g0 mouar-
Ky PyXy XJomumka BoHa OyJja Hepyxomoro. TepTaM Mok-
Ha 3HEXTYBaTH.

Pubanxa macoro 80 Kr mepeHIloB 3 KOPMM Ha Hic YOBHA,
maca akoro 120 kr. YoBeH npu 1iboMy 3MicTuBcA Ha 1,4 M.
Ha sry BigcraHb mepemicTuBcsa pubajka BimHOCHO Oepera
o3epa? Y moyaTKOBUII MOMEHT YOBeH Ilepe0yBaB Yy CIIOKOI.
OmopoM BOAM MOXKHA 3HEXTYBATH.

JIronmuaa macoro 60 Kr mepeinnia 3 OZHOTO KiHIS ILJIOTY
Ha immwi 3a 2,5 c. 3 SKOI0 IIBUJIKICTIO pyXaBCs BigHOC-
HO BOJAM ILIIT, AKUHA JO TOr0 OYB HEPYXOMUM, SKIIO HOTO
noBxKUHA 3,5 M, a maca 240 Kr?

3 uoBHA BHMOMpPAIOTH KaHAT, MOJaHUI 3 Karepa. Bimcranb
Mi’K YOBHOM i KaTepoMm mopiBHioe 55 M. PospaxyiiTe Bigcra-
Hi, IpolieHi YOBHOM Ta KaTepoM J0 iXHbOl 3yCTpiui, AKIIIO
maca yoBHa craHoBuTh 300 Kr, a maca karepa — 1,2 T.

Bapon MionxayseH CTBepI:KyBaB, IO caM BUTAT i3 0oJioTa
i cebe, i cBoro KoHs. Yu e mo:xanBo? BinmoBigb oOT'pyHTYyHTE.

Kocmiunnuii anmapat pyxaeTbca 3 BUMKHEHUMU ABUTYHAMMU.
IIlo craHeThCcA, AKIIO HA COMIJO paKeTH HAAITHU BUTHYTY
TPyOy, BUXiTHUH OTBip AKOI OyZe cripaMOBaHUM y OiK pyxy
pakeTu, i BBIMKHYTU OBUTYHU?

Yu 30i1bITyBaTUMETLCS IIIBUAKICTh PaKeTH, AKIIO Ira3u BU-
puBalOThCA 3 11 comiaa 3i IMBUAKICTIO, AKa: a) OlabIma Bif
IIIBUAKOCTI pakeTu; 0) JOPiBHIOE IIIBUAKOCTI PAKETH; B) MEH-
I1a Bij mBuAKOCTI paxkeTu? Bigmosigb oOr'pyHTYITE.

Pakera mae macy 1 xr, me 200 r — me mopox. BusHaure
BHCOTY HigioMy pakKeTu 3a YMOBH, IO I'a3y IIPU 3TOPAHHI
BUJIiTaOTh i3 mBuakictio 400 m/c.
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22.53.

22.54.

22.55.

22.56.

22.57.

22.58.

22.59.

22.60.

Po3B’s:kiTh momepenHio 3amauy AJd BUOAAKY, KOJU B pa-
Keri 3akaageHo 300 r mopoxy. BissMiTh TaKok 1m0 yBaru,
10 3a PaXyHOK OIIOPY IOBIiTpsA peajibHA BHCOTaA IIiAMOMY
paKeTH 3MEHIIYEThCA V D pasdiB mpoTu TeoperuuHoi. Ilpu-
CKOpPEeHHs BiJIbHOI'O MaJiHHsS BBa)kaiTe piBHuM 9,8 m/c2.

Pakera, maca axoi 3i dapagom 250 r, 3;iTae BepTUKAJIBLHO
Bropy i gocarae sucotu 150 M. 3 K00 IMIBUIKICTIO BUKM-
IaloThcsa Trasu 3 paxeru? BBaskaiiTe, IO pakKeTa MiCTUTH
3apan macormo 50 r, AKUI 3ropsie MUTTEBO.

3-i1 piBeHb CKNagHoOCTI

Axuit iMmysibc Mmae OTHOPITHUN AUCK, AKUHA 00epTaeThCcA Ha-
BKOJIO cBOel oci? Bick Hepyxoma. OOr'pyHTYyIiTe CBOIO BiJAIIO-
Bigb.

YoMy mopiBHIOE iMIIyJbC 3eMJi, AKUI BHHMUKAE uepes ii
mT000Be o0epTaHHSA HABKOJO oci? BimmoBigb oOI'pyHTYIiTE.

Cuapsan, myineHnii BEePTUKAJIbHO Bropy, BUOYXHYB Y BepX-
Hill Touni TpaekTopii. IIpu nmpomMy yTBOPHUJIOCS TPU OCKOJI-
Ku. JloBediTh, 1110 BEKTOPU MOYATKOBUX INBUIKOCTEN PYXY
yCiX TPHOX OCKOJIKiB JIeXKaTh B OAHiM NJIOIIMHI.

ILniT macoro 800 xr mamBe mo piuri 31 mBuUAKicTIO 1 M/cC.
3 Oepera Ha ILTIT NepPHeHAUKYJIAPHO PYXOBi ILJIOTY CTPH-
O0ae 3i mBuaKicTioO 2 M/c goauHa Macor 80 Kr. Busmau-
Te INIBUAKICTH ILJIOTY 3 JIOAMHOIO 1 HAIPAMOK I[i€l IIBUI-
KOCTi.

I'panara, KumHyTa mOig KyTOM OO0 T'OPHU30HTY, PO3PHUBAETH-
cs Ha Bl YaCTHHHU Y BEPXHIM TOUYII TPaAaEKTOPii, KOJu Mae
mBuAKicTe 10 m/c. Binbmuit 0CKOJIOK, Maca SAKOTO cTa-
HOBUTH 60 % Bim mMacu rpamaTu, IPOAOBIKYE PYyXaTHUCh
Yy TOMY K HaIIPSAMKY, i HIBUAKICTH HOro pyXy CTaHOBUTH
25 M/c. BusHauTe MBUAKICTH i HAIPAMOK PYyXy MEHIIIO-
IO OCKOJIKY.

I'pamara, ska pyxajgack mig xyrom 30° mo ropmsoHTY 3i
mBUAKicTIO 15 M/c, posipBajiacsa Ha ABa OCKOJIKK OJHAKO-
Boi Macu. OguH i3 HUX II0JIETiB TOPU30HTAJIBHO Yy 3BOPOT-
HOMY HampaMKYy 3i mBuakictio 30 m/c. Busmaure mBui-
KiCTh 1 HAIPAMOK PYyXy 1HIIIOTO OCKOJKY.
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22.61.

22.62.

22.63.

22.64.

22.65.

22.66.

22.67.

Bubyx po3puBae KaMiHb Ha TPU YaCTHUHU. [IBa OCKOJIKU Jie-
TATH i IPAMUM KYTOM OAWH O OJHOTO: IIEPIINIA Macoio
1,5 kr Biguirae 3i mBuakicTio 10 m/c, Apyruii OCKOJOK Ma-
coro 3 Kr — 3i mBuakictio 8 m/c. TpeTiii 0cKOJIOK Bimi-
Tae 31 mMIBUAKicTIO 35 M/c. IKOIO € Maca TPeThOT0 OCKOJ-
Ky? ¥V AKOMY HAIIPAMKY BiH JIETUTH?

Bisox macoio 12 Kr, pyxawouucs 3i mBuakictio 10 m/c, Ha-
IITOBXYETHCA Ha HEPyXoMUM Bidok Mmacor 20 Kr. Ky Bia-
CTaHb Bi3KM NPOUAYTH ITiCJA 3UEIJIEHHS, AKIIO 3YIUHU-
Juch BOHHU uepes3 2 ¢? BBakaiiTe pyX Iicjis 3iTKHEHHS 0
3YyIMHKMN PiBHOIIPHUCKOPEHUM.

Kyna macorwo 15 r, maroum mBuakicts 300 m/c, BiaiTae
B ANIUK 3 IIiCKOM, IO CTOITh Ha HepPyXoMiH maaTdopmi,
maca akoi 50 kr. BusHauTe MIBUIAKICTh PyXy ILIaT(opMH
IicJad MOTPANJIAHHA KYJIl Ta 4yac il pyxy A0 IIOBHOI 3yIINH-
KM, K0 mjaaTqopMa 3yIUHUJIACIA, MOA0JABINN BiJICTaHb
1,8 m. BBaskaiire, 110 Imig yac pyxy Ha miaaT@opMmy i€ mo-
CTiiHA cuJja TepTH.

3 rapmaTtu BuJitae cHapan 3i mBuakictio 500 m/c. Ha aky
BiZICTaHb IIiCJIA MOCTPLJAY MOKe BIIKOTUTHCS rapMara, dKa
He Ma€ IIPOTUBIIKATHOIO IIPUCTPOIO, AKIIO il Koe(imieHT
repta 0,4, a mocTpia 34ifiCHEHO Y TOPU30HTAJLHOMY Ha-
npamky? Maca rapmatu 1 T, maca cuapany 12 kr.

Kosausap macoio 60 Kr, croaum Ha JbOAY, KHIAE y TOpPU-
30HTAJLHOMY HANOPSAMKY KaMiHb Macoi0 3 KT i BiIKOUYEThL-
ca Ha 40 cM. 3 AKOIO0 IBUAKICTIO KOB3aHADP KUHYB KaMiHb,
AKII0 Koe(illieHT TepTA KoB3aHiB 00 Jjig cramosuthb 0,02?

IlnaTgopma 3 rapmMaToIio CTOSJIa HA IPAMOJIHINHINA TiIaHIL
TOPU30HTAJILHOI 3aidHuuHOl KoJil. Ilicaa mocTpiny rapma-
TH y HaIIPAMKY, HapajieJIbHOMY KOJIil, IaTgopmMa BiZKoO-
TuJaaca Ha 56,25 M. BusHauTte 3arajgbHy Macy IjiaT(opMu
3 rapmMaTroo, AKIIO BiloMO, IO Koe(iIlieHT TepTs CTaHO-
BuTh 0,002, maca cHapaza 50 Kr, a MIBUAKiCTh #Oro BU-
apoty 600 Mm/c.

Ilig yac BepTUKAaJBLHOIO IiAMOMY paKeTH 3 MOBEepPXHi mja-
HeTH Ha Hel Jie He3MiHHA cuUJia TATH PEaKTUBHUX IBUTY-
HiB (IITOCEKYHIU BUTPAYa€ThCA OJJHAKOBA Maca majausa). Yu
MOKHa IIPU IIbOMY BBasKaTU PYX PaKeTU PiBHOIPUCKOpPE-
HuM? BigmoBigb oOr'pyHTyiiTE.
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22.68. Pakery macoio 1,2 T 3amyckaioTh 3 IIOBepxXHiI 3eMJii Bep-
TUKAJbHO Bropy 3 mpuckopeunuam 19,6 m/c?. IlIBugkicTh
CTPYMEHs rasiB, II0 BUKHAAIOTLCA i3 COIJa, CTAHOBUTH
1,5 km/c. Busdnaure, CKiJIbKM HaJbHOTO BUTPAYAETHCSA II10O-
CeKYHIMU.

23. MEXAHIYHA POBOTA.
NMOTYXHICTb. KK

Mpuknaa po3B’aA3yBaHHS 3aaay

Samaua. JAKy po0OoTy BHUKOHYE KiHb Ha muraxy 50 M, AKIIO
BiH Tar"e Bi3 macoro 200 Kr mo ropmsoHTAJbHIN AiJIAHIL Joporm
3 npuckopenuam 1,65 m/c?? Bpaxyiite, 1o cujaa, sika gi€e Ha Bi3,
HaIIpAMJIeHa IIig KyToM 45° 1o ropms3oHTy, a Koe(illieHT TepTs mOo-
piBuioe 0,01.

IlaHo: Poszs’azanna

$s=50 M y

m =200 kr

o=45° B

u=0,01 N F

g=10 w/c? 7 _‘/ﬂ

a=1,65 m/c? S .
A —? - X

3a BusHaueHHAM A = Fscoso. Bi3d pyxaeTbcad PiBHOIPUCKOPEHO
g Ai€el0 4OTUPBOX CUJ, OTKe, 3a APyruM 3akoHoM HbioToHA:

ma:F+N+FTep +m§.
CrnpoeKkTyeMO BEeKTOPU Ha KOOPAMHATHI Oci:
OX: ma=Fcoso—-F

Tep;
OY: 0=N+Fsino—mg .

Po3B’a3youn oTpuMaHy CUCTEMY PiBHAHB BiTHOCHO F (3 ypaxyBaH-
HAM TOTO, IO 3a BUBHAUeHHAM cuam Ttepra: F_=uN), orpumaemo:

TEP
m(a+ug)
coso+ Usino

F=

120

2 R0



IlincTraBuMO 11e#i BuUpas y (popMyay AJs 3SHAXOMKEeHHSI MeXaHiuHOol

poboTu, MaTuMeMO: A =

ms(a+ug)coso

coso + Usino

IlepeBipuMO OAMHUIIL ¥ BU3HAUMMO UMNCJIOBE 3HAUEHHA IMTYKaHOIL

BEJIMUYMHN.

2 2 2

[A]ZRI‘-M( = ]z KM -Mm=H-m=Ix;
¢’ ¢ c

[4)- 200-50-(1,65+0,01-10)+/2

{fw,m-\f}z

=~1733.

Orxxe, A=1733 JIx.
Bionogidv: KiHb BuKoHye pobory A =1733 k.

23.1.

23.2.

23.3.

23.4.

23.5.

23.6.

1-n piBeHb CKJIagHOCTI

XJIOMYNK PiBHOMIPHO TATHE caHUaTa 3 BaAaHTaKeM II0 TOpU-
30HTAJIBHIN HOPO3i 3a MOTY3KYy, NpukJjJagaouu cuiay 24 H
mig kyrToMm 45° mo ropusoHTy. SIKYy poO0OTy BUKOHAB XJIOII-
YUK, IIepeMiCTUBIIN caHyaTa Ha 15 m?

Maru, npukiaagaounu cuay 40 H, KoTuTb BidOK 3 HEMOBJIAM
3a PYUYKY, AKa yTBOpPIO€ 3 ropudoHTOoM KyT 30°. AKy pobo-
Ty BUKOHAJIa MaTH, IIPOUIIOBIIN II0 IIPSAMOJIIHINHINA ropu-
30HTaNbHiN minxaHmi 1,5 Km? Ky poOboTy BUKOHAJIA 3a TOU
’Ke Jac cuJia TepTs, AKIIO MaTH KOTHJIA Bi3OK PiBHOMiIpHO?

AMuK TATHYTH 3a MOTY3KY II0 TOPHU30HTAJIbHIN IIOBEPXHI,
npukjgagaouu cuay 12 H y Hanpamky pyxy. ARy poboTy
BUKOHYIOTH, IIePEMiCTUBHIIN ANIUK Ha 6 M?

SIKa cmyia omopy BWMHHUKJIA IIig yac oOpoOKU JeTasi Ha TO-
KapHOMY CTaHKY, AKIIO pidelb PIBHOMIPHO IepeMiCTHBCHA
Ha 300 MM i mpu oMy OyJia BuKoHaHa podora 150 I[:x?

EnexrpoBod macoro 2000 T Ha ropms3oHTAJLHIN IidsgHIlI
IJISAXY pyxaeTbesa 3 npuckopenuam 0,035 m/c2. fAKy po-
00Ty BUKOHYE cuJja TATU Ha miiaaxy 40 M, AKIO cuJa Omo-
Py pyxoBi cranoButh 85 KH?

ABTOMO0OiIE Macoo 1,2 T pyxaeTbCcsa 3 NPUCKOPEHHAM
1,5 m/c2. Cuna omopy mopisuroe 500 H. Axuii misgx mo-
JToJIaB aBTOMOOiJIb, AKIIO MOT0 ABUI'YHU BUKOHAJIU PO0OO-
Ty 230 KIXK?
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23.7.

23.8.

23.9.

23.10.

23.11.

23.12.

23.13.

23.14.

23.15.

23.16.

23.17.

Bpycok Macorm 5 Kr mepeMicTUJIM IO TOPM30OHTAJbHIN mO-
BepxHi Ha 2 M, BuKoHaBIu pobdory 20 I[:x. Busunaure cuiry
TepPTH, II10 i€ Ha OPYCOK, AKIIO OPYCOK PyXaBCs 3 IPUCKO-
peuuam 1,4 m/c2.

IIapamryTucT piBHOMIpPHO ONYyCKaeThCA 31 INBUIKICTIO
5 Mm/c. Cuna omopy moBiTpsa 3a 20 ¢ CIIyCKy BUKOHYE pPO-
ooty 75 xll:x. BusHauTe Macy maparmryTHuCTa.

AmmK Maco 5 KT pyXaeThCs II0 TOPU3OHTAJbHIN ITOBePXHi
3i mBuUAKicTIO 2 M/c mix miero ropusoHTaJbHOI cuau 5 H.
SIKy pobOoTy BUKOHYE IId cuja 3a 2 XB?

Cmoprcmen miguas mradry Barormo 200 H ma Bucory 1,8 m
3 npuckopenuam 1,4 m/c?. BusHauTe po0OTy, IKY BUKO-
HaB CIIOPTCMEH.

IligfioMmHMY KpaH IiZHAB BaHTaXX MAacol0 2 T Ha BHCOTY
10 m, BukonHaBiu pobory 200 kJ/l:x. Busnaure npuckopeH-
Hs, sKe OyJIo HaJaHO BaHTasKeBi. BBaskailiTe mpucKopeHHA
BiJIbHOrO mamiHHA piBHUM 9,8 M/c2.

Kyna wmacoro 250 r magae BHU3 3 MIPUCKOPEHHIM
9,4 m/c?. fArky poboTy Ha ILIAXY 5 M BHUKOHYE: a) CHUJa
TsKiHHS; 0) cua omopy? IIpucKopeHHs BiJbLHOrO ImamiH-
HI 2~9,8 m/c.

Busznaure npucKopeHHsa, 3 AKUM Iagajio Tijio Macoio 4 Kr
3 Bucotu 30 M, AKIIO cWJja OMNOPY BUKOHAaJa 3a dac Ia-
ninHa pobory 42 k. IlpucKopeHHs BiJbHOrO HaAiHHA
g=9,8 m/c.

SIKy moTy:KHiCTh Ma€ ABUTYH, AKUI 3a 2 ToJ BUKOHYE PO-
ooty 0,9 MII:x?

CkisnbKM Uacy IIOBHMHEH MNPAIIOBATHA ABUTYH IIOTYKHiCTIO
1,2 kBT, 11106 BukKounaTu podoty 96 wll:x?

PospaxyliTe mOTy:KHICTH TpaKTOpa, AKIIO BiH PyXaeThbCHd
piBHOMipHO 3i HMIBUAKicTIO 2 M/C, a cujia TATU MOTO ABU-
ryHa 25 kH.

ABTOMO0OiNIb, MaOUM TATOBY HOTY:KHicTh 60 KBT Ta cuay
taru aBuryHa 15 kH, pyxaeTbcsa piBHOMIpHO IIPAMOJII-
HiliHO. BusHaure, 3 SK0I0 IIBUAKICTIO PYXA€THCS aBTOMO-
OiJb.
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23.18.

23.19.

23.20.

23.21.

23.22.

23.23.

23.24.

23.25.

23.26.

23.27.

23.28.

23.29.

Cuna Tarm gasurysa temaoso3a 100 xH. Buszaure mo-

TYKHICTH TEILIOBO3a, SIKIIO BiH 3a 1 XB II0/0JIaB BiJiCTaHb
600 M.

SRy BimcTamb momosiaB 3a 0,5 XB irpammkoBuii KaTep, IIO-
TYKHicTh aBuryHa axoro 1,8 Br, a cuyna Ttaru 0,2 H?

IligfioMHUE KpaH 3 ABUTYHOM, IIOTY:KHiCTH AKOro 5 kBT,
piBHOMipHO ImigHiMae BaHTaK 3i mBuaKictio 0,2 m/c. Bu-
3HAUTe Macy BaHTaXy.

XJomuuK TArHe caHuyara, npukgagaroum cuiay 50 H, ma-
npAaMIeHy mig kyrom 60° mo ropmsoHTy. SIKy HOTY:KHiCTH
PO3BUBA€E XJIOMUMK, AKIIO CaHUYaTa PyXalOThCSA PIBHOMIp-
HO NPAMOJiHiNHO i 3a XBuamHy nepemictuiauca Ha 30 m?

Kinp, posBuBarouu mnoryxkHictb 600 Br, TaArue Bi3 i3 cu-
aoo 450 H, manpamaenoro mig xyrom 30° mo ropus3oHTY.
3a AKMI yac BiH JoBe3e XassdiHa 3 OLHOI'O ceJja B iHIIe,
AKIIO BifgcTaHb Mixk HuUMHU 12 KM?

Bukonyoun pHUBOK, BasKKoaTJeT IMiJHAB IITAHTY MAacoIo
200 xr Ha Bmcory 2 M 3a 1 c. fIKy moTy:KHicTh, BiH mpwm
IIBOMY PO3BUHYB?

CkinpKu yacy mOTPiOHO HNiAMTOMHOMY KPAaHOBI 3 IBUT'YHOM
moTy KHicTI0O 6 KBT, 1100 miZHATH BaHTaX Macoio 3 T Ha
Bucoty 10 m?

SAKy macy Bogu migHimMae Hacoc norys:kuicTio 7120 Bt Ha Bu-
cory 12 m 3a 1 ron?

IIpe3uHa Macoi 3 T PYyXaeThbCsA 3 MOCTIAHOIO HIBUAKiICTIO
10 m/c. Ky mOTy:KHiCTh BOHaA PO3BUBAE, AKINO Koedimi-
€HT omopy ctaHoButhb 0,027

ARy mBuAKicTh Mae aBTOMO0OiIbL Macoio 1,2 T, MOTYKHICTH
nBuryHa sskoro 50 kBt, Kosu piBHOMiIpHO pyXa€eThCcs II0 I'0-
pU3OHTAJIbHOMY IIToce 3 KoedimieHTom Teprsa 0,15?

Banrax macor 0,5 T nigaaau Ha Bucory 1,6 M. IIpu mpo-
My migfioMHUK BuUKOHaB poOory 10 k]l:x. Busuaure KK]I
OigiioMHUKA.

3a gormomMoroi Hepyxomoro 6oka 6ouky Baromo 800 H pis-
HOMipHO IIiZHAJN Ha BUCOTY 5 M. IKy poOOTYy BUKOHAaB PO-
oiTauk, axio KK]I[ 6i1oxa 85 % ?
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23.30.

23.31.

23.32.

23.33.

23.34.

23.35.

23.36.

23.37.

23.38.

23.39.

Busunaure KK]l Bakeyss, 3a JOIIOMOTOI0 SIKOTO IIiJHSAJIN
BanTax Baroo 200 H ma Bmcory 50 cm. Ilpu mpomy Ko-
porke miaede ming giero cuau 500 H omycruiock Ha 25 cwm.

PobiTHuk 3 momomoroio Bakeis, KKII sxoro mopiBHIOE
90 %, migmimae rpamitay Opmay Barooo 5 xkH ma 18 cwm.
SIKy cuny npukJiaB poOiTHUK OO SJOBTOTO ILJIedUa, SSKIIIO BOHO
omyctujgocsa Ha 96 cm?

ITo moxmiifi maominHi JOBXKUHOIO 5 M i Bucororo 1,8 M 3a-
KoTuiau opeBuHo Macoro 200 kr, mpukaagaouu cuay 800 H.
Busunaure KK]I miei moxuioi miaomiuHM.

ARy cuiry HeoOXigHO IPUKJIACTYA B34OBIK IIOXMJIOL IIJIOIIH-
Hu noB:KuHOIO 4 M 3 KKI[ 82 %, 11106 BaroHeTKy Macoro
160 kr sakorutru Ha Bucory 0,8 m?

2-1 piBeHb CKJIapHOCTI

sRamozi macoro 1,2 Kr ta moB:kuHOIO 1,6 M, BigKpuBario-
YMl, CKPYYYIOTh V TOHKUM BaJUK O0iJIT BEPXHBOI YaCTUHU
BikHa. Ky pobOTy npu ILOMY BUKOHYIOTH?

CBaro JOBKHMHOIO 3 M, sKa JiesKaja Ha 3eMJIi, IOCTaBUJIU
BEPTUKAJbHO, HigHiIMaoum 3a OoAuH KiHelb. IIpu mbomy
Oyso BuKoHaHo pobory 4,5 rl/l:x. Busuaure macy cnai.

fIka poboTa BUKOHYETLCA IIiJ] Yac PiBHOMipHOTO IIepeMi-
IIIeHHA ANIMKA Macoio 75 KI II0 MOPUB3OHTAJbHiNl ITOBEepX-
Hi Ha BiicTaHb 59 M, AKIIO Koe(iIlieHT TepTd CTAaHOBUTH
0,3, a MmoTy3Ka, 3a JOIIOMOTOI0 AKOI TATHYTL SANINK, YTBO-
pro€ 3 ropusoHTOM KyT 30°7

PoOiTHUK IIITOBXa€ MO TOPU3OHTAJBHIA KOJil BaroHeTKy
macoro 150 kr 3 mpuckopenuam 0,8 m/c2. BusHauTe poborTy,
SAKY BUKOHY€E POOITHUK, IIePEMiCTUBINM BaroH Ha 5 M, AKIIO
BiH Ji€ Ha BaroHeTKY i3 CHJIOIO, IO HAIpPAMJEHA BHU3 i
KyToM 60° 10 ropusoHTY, a KoedimieHT TepTa nopisuioe 0,02.

SIKy poboTy BuUKOHAJIA cuja TATW aBTOMOOijIsa macowo 2 T,
SAKIO 3a 4 ¢ MIBUAKICTh MOr0o pyxXy 3pocJja Bixg 36 KMm/rox
mo 72 km/ron? Koedimieur repra cramosuts 0,1.

BusuauTre npucKopeHHA peakKTUBHOTO JialiHepa macoio 150 T
Ha 3JIiTHIN cmy3si goB:kuHOO 1500 M, AKIITO cujia TATU HOro
IBUTYHIB Ha IbOMY HILIAXY BUKOHYE podoty 375 MII:xk, a Ko-
edirieHT TepTd KoJic maci o0 siitay cmyry 0,02.
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23.40.

23.41.

23.42.

23.43.

23.44.

23.45.

23.46.

23.47.

23.48.

23.49.

Benocunegucr macoro 50 Kr pyxaeTbCsa MHO IIPAMOJIIHiN-
Hifl AiIAHII TOPM3OHTAJBLHOTO IIOCE 3TigHO 3 PIBHAHHAM
x=4+2t+t*. SIky poboTy BUKOHYe Bejocumenuct 3a 20 c
pyxy?

ITorar meTpo macoi 180 T raabMye mepes CTaHITIEI0 MEeTPO.
PiBHAHHSA 3aJIe;KHOCTI IIBUAKOCTI MOT0 PyXy Bijg uacy mpu
nroMy Mae Buz: v, =6-0,2¢. Busraure poboTy, AKY BUKO-
HaJia rajJbMiBHaA CHJa IO MOBHOI 3yNWHKM IOTATA.

Busnaure, AKy po0OOTYy BUKOHYIOTH, PiBHOMipHO mimHima-
I0UM Bipo 3 Bomoro o6’emom 12 i, Ha BucoTy 8 M. Macoro
Bimpa 3HexTyHTe. AIKy pobOTy IIpu IIbOMY BUKOHAaJa cuJja
TKIHHA?

Kpau piBHOMipHO migHiMae 6eTOHHY IJINUTY Ha BUCOTY 15 M.
Buznaute 006’em 0ayIKM, AKIIO y OPOIleci migHiMaHHA -
T O0yJsio BUKOHAHO pobory 1,4 M. IIpucKopeHHs Biab-
Horo nafainaa g=9,8 m/c?, p,=2574 wKr/m°.

SIKy poboTy BHMKOHAaJa cuJja OIIOPY, AKIIO TiJI0O Macoro
200 r, KuUHYTe BEePTUKAJBbHO Bropy 3 IIOYAaTKOBOIO IIBUJI-
KicTio 35 m/c, miguaaock Ha Bucoty 40 m? BBakaiire, 1110
cmJia OIOPY MHOBITpPsA IIig yac pyxy Tija OyJja HEe3MiHHOIO.

Busunaure po6oTy, SKy BUKOHAJAa CUJa OIIOPY HaJ KaMeHeM
Macoi 4 Kr, AKIIOo BiH mazas 4 ¢ i B MOMEHT IIaJiHHS MaB
mBUAKicTb 24 Mm/c. BpaxyiiTe, 1110 mouaTKoOBa IIBUAKICTH
pyxy kameHdA mopiBHoBasa 0 m/c.

IIix vac ypoky 3 mapTu yImas oJiiBellb Mmaco 30 r, AKuil 10-
JgeriB go migyoru 3a 0,4 c. IKy pob0oTy BUKOHAJIA YUEHUIIA,
migEiMarouu cBiii osiBenb? IIpuckopeHHA BiJIBHOTO MagiHHSA
BBaskaiiTe pisaum 10 m/c?. Omopom MOBiTps 3HEXTYITe.

Iliroua mMomesib aBTOMOOiIA Macoio 8 KI' pyXaeThcs i3 cra-
HY CIIOKOIO BrOopy II0 MOXWJIN IJIOINIMHU 3 KYyTOM HaXMJIy
60° 3 mocrifitaum npuckoperaaam 0,5 m/c2. Busaaure pobo-
Ty CHUJU TATU 3a MepIHi 2 ¢, AKINO Koe(illieHT TepTsa Io-
piBHIOE 0,1.

Canu macoio 7 KT 3iCKOB3YIOTh 3 IPKHU JOBKUHOIO O M 3 Ky-
ToM Haxuiay 45°. Ky poOOTy BUKOHY€E cuJja TAKIHHSI?

PospaxyiiTe mOTy»KHICTh TIOTOKY BOAM, IO IaJa€e 3 I'pe-

0s1i Bucororo 30 M, AKIIO IMOXBUJIMHM I BUTPAYAETLCS
150 m3.
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23.50.

23.51.

23.52.

23.53.

23.54.

23.55.

23.56.

23.57.

23.58.

23.59.

23.60.

Mini-'EC mae mory:KHicTh BomsaHoro morToky 150 xBr.
CkinpKku KyOOMeTpiB BOAM Hajgac IIOCEeKyHAM 3 ii rpeb.i,
SKII0 BucoTa rpedJi 5 m?

Ha ropmsoHTanabHiN AiAAHIN IIJIAXY HOBKHUHOIO 2 KM IIO-
izg macor 800 T posirnaBcs Big 54 KMm/roxg 10 72 KM/TOSI.
BusHnauTre poboTy Ta cepeaHIO IMOTY:KHIiCTh JIOKOMOTHUBA Ha
i ginaHmi, axogo xKoedimieat Tepta 0,005.

Ha momeHT 3sb0Ty yuboBuiil gitak AH-52 nmoBuHen Habpa-
™ mBUAKicTE 90 KM/rox. SAIKy mOoTy:KHiCTH PO3BUBAIOTH
MOoTro ABUTI'YHM Ha 3JIITHiINA cmysi goB:xuHOIO 100 M, aximio
Mmaca Jgitaka 1 1T, a koedinierT omopy 0,027

ITorar, Bara axkoro 600 kH, BizxoxzuTs Ha 200 M Big cran-
11ii 3a 40 c. BusHauTe MUTTEBY IOTYKHICTh, IKY PO3BUBA-
IOTh ABUT'YHHU IOTdAra Ha MmoMeHT f =40 c, axkimo Koe@ii-
eHT ommopy pyxosi 0,025.

BanraxxiBka macoro 6 T, pyxamouuch PiBHOIIPHUCKOPEHO, Ha
MOMEHT, KOJIX MIBUAKICTh I pyXy CTaHOBUTH 72 KM/TO,
Mae moTy:kHicTh 150 KBT. 3 AKMM NPUCKOPEHHAM pyXa-
€ThCA BaHTaKiBKa?

EnexTpoBo3, pyxamuuch 3 IIOCTIHHOI MIBUIAKICTIO
54 kM /ron, po3BuBae nory:xkHicth 600 kBr. Busnaure cuny
TATH eJeKTpoBo3a, akmio KK]II iioro psuryHiB 75 %.

Buzmaure cuiy omopy pisaHHIO CTPYraJbHOT'O CTaHKA,
SKIIO IMBUAKiCTE pisanHa 0,75 M/c, HOTYKHICTh ABUTYHA
cranka 7,5 kBr, a iioro KKII 70 %.

Kism exkckaBaTopa migaimae 200 Kr micKy Ha BHCOTY 3 M
3a 5 c¢. Buzmaure KKl nBurysa migiAOMHOIO IIPHCTPOIO,
SIKIIIO MOro IOTy:KHicTh 2 KBT.

ITory:xHicTs gBuUryHa Hacoca 28 KBt, a KKI[ — 45 %. Ha
SIKY BHCOTY Hacoc Moxke migumartu 150 m3® madpTu 3a 10 xB?

Ilna BigKauyBaHHS BOAU 3 IIAXTH IIOCTABUJIN HACOC 3 JBUTY-
HOM IIOTY:KHicTIO 7 KiHCBKHX cuJa (1K.c.=736 Bt ). CKrinb-
KU TOH BOIU MOJKHA Binkauaty 3 maxtu riauomuomo 20 M 3a
5 rox GesmepepBHOI poboTU Hacoca, akio woro KKII 82 % ?

Jlroguaa Kauae pyuaum HacocoMm 3 KKII 30 % Bomy 3 Ko-
Joasa3s. BusHauTe riamOMHY KOJIOAA3s, AKINO JIIOAWHA 3a
1 roguuy Hakauaaa 1,2 m3 Bogu. IToTysKHIiCTb JIOAZUHYN BBa-
skarite piBHOIO 0,1 KiHCBKOI cmim.
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23.61.

23.62.

23.63.

23.64.

23.65.

23.66.

23.67.

23.68.

23.69.

23.70.

23.71.

IligfioMmHUN KpaH, IBUTI'YH AKOr0 Mae€ IMOTy:KHicTh 15 KBT,
migHimMae BamTak 3i mBuakictio 0,3 m/c. BanTask sakoi
Macu migHimae kpaH, aximo KKI asuryna 75 % ?

ITory:xHicTb rizpoesiekTpocTaHIlii ctaHOBUTH (5 MBT, a KK]]
ii Typoiau — 80 % . CKiIbKM KyOOMETpPiB BOAU IIOCEKYHIU
nagae 3 ii rpebsi? I'pebas migmimae piBeHb Bogu Ha 15 M.

Ky TDOTYXKHICTHh Ma€ rigpoejJeKTPOCTaHIIIA, AKIIO Ha JO-
nati il Typ6inu 3 Bucotu 12 M mioxBuaumuu najgae 220 m3
Boau? KK]I Typoinu 85 %.

Axuit KK mae moxusia maomiuHa 3 KyToM Haxuay 15°,
AKIO KoedimieHT TepTa mix yac pyxy mpopisaioe 0,2?

Busnaure KK]I moxujoi MJIONIMHU JOBXKUHOIO 2,6 M Ta BU-
coTo0 1 M, AKINO Koe(il[ieHT TepTdA Hix yac pyxy IO Hiit
cragoButs 0,15.

3a JOIIOMOTI0I0 PyXOMOr'o 0JIOKY IiZHIiMaOTh BaHTAXK MaCOIO
33 Kr Ha BUCOTY 4 M, IPUKJIAAAIOUYN A0 BiJIbHOTO KiHIA MO-
Ty3ku cuay 200 H. Busaaute KK]l 60Ky, AKIIIO Maca ca-
moro 0Jyioky 1,5 xr. fIka cuia TepTsa mie mim yac migomy
BaHTAXY?

Axuit KK mae pyxomuii 6ok macoro 900 r, axmrio 3 fioro
IOIIOMOTOI0 HigHAJMM BaHTaX Macor 30 Kr?

3-1 piBeHb CKJIapHOCTI

IligpiMmaroun MapMypoBYy CcTATyi0O 3 [OHa oO3epa TJaubu-
Hoto 10 M, apxeosiorm BukKoHaam pobory 34 kKIl:xk. Bu-
3HauTe Macy craryi. OmopomM BOAM MOKHa 3HEXTYBaTH.
Prapwe = 2700 KT/M3.

3i gua piuxku raudbmuoo 10 M Ha Oeper, BUCOTa AKOTO 5 M,
MigHAIN rpadiTay opuay oo’emom 0,4 m3. fIxa pobora Oyaa
BUKOHAaHA IPU IILOMY?

Ky pobOoTy BUKOHYE JIIBUH HIJIYHOUOK ceprsa 3a 1 XB,
SIKIIO CUCTOJIIYHUN THCK mopiBHIOE 16 KIla, a 06’eM KpoBi,
IITO0 BUIIITOBXYETHCS HIPU KOKHOMY CKOPOUEHHI IIIJIYHOYKA,
craHoBuTh 70 cm3? Hacrora nyascy 68 yaapiB 3a XBUIUHY.

Y naBHUHY *KOpPHA MJMHIB IPUBOAUIN B PyX KOHi. Busuau-
Te CUJIy TATU KOHA, AKUN pyxaBcdA IO KOJYy pamiycoMm 3 M,
aaiticHioOuM 4 00epTu 3a XBuanny. IloTy:KHicTh KOHSA BBa-
sKaiiTe piBHOIO 500 Br.

127

2 R0



128

23.72.

23.73.

23.74.

23.75.

23.76.

23.77.

23.78.

23.79.

IIBuryH nurigyBajibHOTO BepcTaTta Mae moTyxHicTb 300 Br
i obepraerbcs 3 yactoror 480 06/xB. Ilerasns mmig yac o6poo-
KU IIPUTHUCKAIOTHh 10 Pob0OYO0i MOBEepXHi BepcTaTa i3 CUJIOI0
120 H. Busnaure miameTtp nuripyBanbaoro aucka. Koedirri-
€HT TepTs MijK JeTaJsjilo Ta pobouoro moBepxHero aucka 0,4.

3 AKOI0 MIBUAKiCTIO 1moidx macor 600 T piBHOMipHO ITif-
HiMaeTbea mo cxuay 3 yrjaonom 0,005, arkio cuaa tep-

T ctaHoBuTh 10 KH, a moTy:XHicTh ABUI'YHIB TeIJIoOBO3a
800 xB?

Tsarosa mory:kHicTh TpakTopa T-150 72 kBt. 3 K00 1O-
CTiITHOIO INBUAKICTIO BiH 3MOJKe TATHYTH IIPUYEI MACOI0 O T
Ha migioM 3 KyToM Haxmiay 12°, axmio xKoedimieHT TepTsa
craHoBuTh 0,47

Busnaure cepeqHio MOTYKHICTh, SKY PO3BUBAE ABUTYH MO-
TOIIMKJIAa Ha migiomi, 1o craHoBuTh 2 M Ha 100 M miaxy,
SKIIIO MOTOIIMKJICT, pyinaoouu 3 micis, depe3 100 m mocs-
rae mMBUAKOCTI 36 KM/roja. 3arajbHa Maca MOTOIIMKJIicTa
i mororumkaa 400 kr. Koedimienr Tepra cranosuts 0,08.

Benocunenuct macoro 80 Kr, 3al:kaKar0uu Ha TOPY 3 KYTOM
Haxuiy 2°, po3raHA€ThCsA M0 IMBUIKOCTI 7,2 KM/Toa Ha Ii-
JaHIi goB:kuHOIO 50 M. Ky cepeaHIO IMOTYKHICTH PO3BU-
Bae Bejocumnenuct? Koepimiear omopy 0,03.

3 mraxtu ranbmHoo 200 M piBHOMIpHO IigHIMAIOTHL KJITH
macoo 500 Kr Ha KaHaTi, KOKeH MeTp SAKOro Ma€ Macy
1,5 kr. fIKy poboTy mmpu oMy BUKOHYIOTE? Busunaure KK ]I
ycranoBKu. OmopoM IOBiTpsS MOKHAa 3HexXTyBaTu. IIpucko-
pPeHHsA BiJbHOrO maminasa g=9,8 m/c2.

Tpaucooprep 3 KKl 80 %, moB:KuHa CcTpiuku AKoro 4 M,
a Ryt Haxmuay 22°, migHimae BaHTa)X macoio 400 Kr Ha
naaTdopmy 3a 2 c¢. Ky HOTYKHICTH PO3BHBAE €JIEKTPO-
IBUTYH TpaHcropTepa?

Ha ecrakany 3aBBUIIKKN 3 M, PyXaluyuch PiBHOMipHO 3i
mBuAKicTI0O 18 KM/rom, 3a 3 ¢ 3aixaB MOTOI[MKJICT, Maca
AKoro 3 motonukJgomM 90 kr. BusHauTe cujy TATU IBUTY-
Ha MoTonukiaa, axkmo KK moxuaoi naomuan 75 % . ARy
MMOTY K HiCTh PO3BUHYB JBUTYH?
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24. MEXAHIYHA EHEPTIS1. 3AKOH
3BEPE)XEHHA MEXAHIYHOI EHEPrII

Mpuknap po3B’aA3yBaHHS 3aaay

3amaua. Kyna macoro 10 r Jjerisia ropu30HTAJIbHO 3i HIBHAKiICTIO
800 M /c i mpobmia Tijo macoro 1,2 Kr, siKe BUCUTh Ha IIiABiCi JOBMKMHOIO
1,5 M (guB. puCyHOK). ¥ pe3yJbTaTi MBUAKICTbL KYJi 3MEeHIINJIAacCh M0
700 m/c. Busnaure cuyy HaTATY IMiABiCY Y MOMEHT HalOiIbIIIOrO BigXU-
JIeHHA TiJa BiJ moJjioskeHHsA piBHoBaru. OmopoM HOBIiTpsA 3HEXTYHUTE.

Ilano: CIl Posg’sa3annsa
m=10 r m=10"7 xr

M=1,2 Kr

v, =800 m/c

v, =700 Mm/c

[=1,5 ™

g=10 m/c?

T —?

Y MOMEHT HalOiJBIIIOro BiAXUJIEeHHA Ha TijIo ilOTh ABI cuJn: cuja
TSKIHHA (mg) Ta cuna HarAry miasicy (T), npuuomy Tcoso=Mg,

. OB [|-h
3Bigku T = . Posrasaemo Tpukytauk AOB, ne cosot=——=——,
cos QL OA l
Mgl
Toni T = -l .
l—h

Bucory migHATTA Tijla A BHM3HAYMMO, CKOPMCTABIINCH 3aKOHOM
2 2

=Mgh, 3Bigku h=—.

30epeKeHHs eHepril, sriHO 3 AKUM

2g
3a 3aKOHOM 30epe:xkeHHdA immysabcy: mv, =mv,+Mv, abo B mpo-
: : . — : _ m(vl _vz) :
ekniax Ha Bice OX: mv, =mv,+Mv, 3BiAKM V=—"">, TOAIl
2 2
m-(v, —v .. ) Mgl
h= ( ! 22) i, BigmoBiguo, T = g —.
2eM m’ (vl B vz)
l—
2gM?
ITicasa HeoOXigHUX IIePEeTBOPEHb OTPUMYEMO KiHIIEBY (popMYyJIy:
2M°g’l
T= d

2M°gl—m? (v1 -0, )2 .
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Iepesipumo oamunni: [T|= ¢ F= =H.

M M M

KT -Z-M—er-(—)

(¢ C C

BUKOHAEMO PO3SPAXYHKU:
2-1,2°-10%-1,5
{T}= ~12,3.

2.10-1,5-1,2° ~(10%) (300~ 700)°
Omxe, T=12,3 H.

Bionosiov: cuja HaTATYy IIiBicy VY MOMEHT HaMOiJIBLIIIOTO BigXu-

JeHuda tima T =12,3 H.

130

1-n piBeHb CK1IagHOCTI

24.1. Ha migcrasiii cToiTe Basa macoro 1,5 xr. Bucora mizcras-
Kk 1,8 M. BudHauTe moTeHIiaJabHYy €HEPTii0 Ba3u BiJJHOCHO
IigJiorm Ta BiZJHOCHO CTOJIYy, BUcoTa AKoro 1,2 m.

24.2. BusHauTe HOTeHI[iaJIbHY eHeprirmo Tijsa macoro 12 Kr, II0
nmepeOyBae Ha BHCOTiI 8 M HaJ IIOBEPXHEIO 3eM.JIi.

24.3. Ha akii BucoTi HajJ mOoBepXHEIO 3eMJIi M’a4 Macoio 350 r
Ma€ moTeHIiaabHy eHeprio 14 J[:x?

24.4. Ha Bucorti 22 M HaJ IIOBEepXHEIO 3eMJIL IIOTeHIliaJIbHA eHep-
ria KyabKu ctaHoBuTh 4,4 kIl»x. Busuaure ii macy.

24.5. M’su macoio 300 r KuHyJau 3 BUCOTH 8 M, Hicia yzapy o0
3eMJII0 BiH IIifcKOUMB Ha BUcCOTY (¢ M. Ha CKiiIbKu 3MiHU-
Jlacs moTeHIliaJbHa eHeprida m’aua? Yomy?

24.6. BusHauTe noTeHIiaJIbHY €HEPrilo CTUCHYTOI IPYKUHU, AKa
mig piero cuau 2 kKH ckopormiaaca Ha 24 M.

24.7. lloreHmianbHa eHeprid IPY:KHO Ae(opMOBaAHOTO I'yMOBOTO
IKTyTa sKopcTKicTio 5 KH/M cranoBuTth 16 [[»x. Busnaure
oro abCoOJIIOTHE BUIOBXKEHH.

24.8. IloreHmiasbHa eHeprid NMPY:KUHU, CTUCHYTOI Ha & CM, JIO-
piBHIOE 64 K]I[:X. BmsHauTe KoedilieHT KOopcTKOCTi miel
NPY*KUHU.

24.9. f{IKy KiHeTWUYHY eHeprilo Mae Tijlo Macoi 2 Kr, IO pyXa-
€ThbCA 31 mBUAKicTIO 3 M/c?
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24.10.

24.11.

24.12.

24.13.

24.14.

24.15.

24.16.

24.17.

24.18.

24.19.

24.20.

Busznaure macy mereopa, SKHH PYyXae€ThbCA 31 HMIBUIKICTIO
40 kMm/c i mae KiHeruuny eHeprio 40 I'Ix.

3 AKO0I0 IIBUAKICTIO Ma€ pyxXaTuch aBToMo0iab macomo 1,5 T,
1100 #oro KiHerTuuHa eHepris cramoBmya 180 KIx?

ARy poboTy HeOoOXifHO BUKOHATH, I[00 B3YIMHUTH AaB-
TOMOOiSIbL Macow 2 T, AKUN pPyxXaeTbCcA 3i IMBUAKICTIO
54 xm/ron?

I[M1o6 mpobuTu momky 3aBToBIIKKU 100 MM, HeoOXigHO BU-
kKouaTu podory 800 [:x. Yu moxke mpoOuTH ii KyJd Macoio
16 r, sxa migmitae go momrkm 3i mBuakicTio 300 m/c?

BuznauTe macy moiszzga, AKIO AJA 301JIbIIIeHHA OT0 IIIBU/I-
KocTi Big 36 KM/rox 1o 54 KM/TOJl eIeKTPOBO3 BUKOHAB PO-
ooty 190 M]I:x.

BusHauTe moBHY MeXaHiUHY €Heprito KOCMiuHOro Kopabjsa
Macow 2 T, AKUU PYXa€ThCA 3 MEPIINOI0 KOCMiUHOIO HIBUJI-
KicTio, mo mopiBuioe 7,9 Km/c, Ha BucoTi 300 KM.

IloscHiTh, YoMy AJIs BallyCKY CYIIYTHUKA OiJBIIIOI Macu Ha
IMeBHY opOiTy HeoOXimHO BUTpaTuUTU OiJbIlle eHeprii, HixK
IS 3allyCKYy CYIIYTHUKA MEHIIIOl MacH.

IIapammyTucT piBHOMipHO CIIyCKAa€ThCA HA ITapamiyTi, oT:Ke,
MOro KiHeTHYHa eHeprid He 3MIiHIOETHCSA, a IMOTeHIliaJbHa
3MEHINYeThCA. UM He HOPYHIyeThCA 3aKOH 30eperKeHHA
ereprii? Yomy?

XJomuMK Ha caHuaTax 3’ IMKAKae 3 TipKu BucoToo 1 M, Ha-
oyBarouu B ii KiHmi mBugKocTi 4 m/c. Yu 36epiraerbca npu
IbOMY PYyCl MexXaHiuHa eHeprid, AKII0 Maca XJOIIUUKa pa-
3oM i3 canmuaTtamu 40 xr? Yomy? AKy poOOTYy BUKOHYE cHrJa
ortopy? IlpuckopenHs BinbHOro maginasa g=9,8 m/c2.

Ha axky makcuMaJbHY BUCOTY HaJ IMOBEepPXHEO0 3eMJi MoKe
OigHATHCA TiAKMHYyTe Tijio Macoio 500 r, AKIIO B MOMEHT
KHIaHHA KiHeTuuHa eHeprida Tisma gopiBHIoe 200 :x? IIpu-
CKOpeHHsA BiJIbHOTO MagiHHA BBakaliTe piBHuM 9,8 m/c2.

3esleHUI KOHUK CcTpubae 3 Miclid BEPTUKAJbHO Bropy Ha
BHCOTY 54 cM. SIKy IIBUAKICTH BiH Ma€ y MOMEHT BiJIIITOB-
xyBaHHA? CHJI0I0 OIIOPY MOBIiTPA 3HEXTYUTE.
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24.21.

24.22.

24.23.

24.24.

24.25.

24.26.

24.27.

24.28.

3 Kparo macuBHOI chepuuHOi yamri pagiycom 45 cMm 3icKoB-
3ye 6e3 TepTs HeBeJinuKe Tijio. IIo10:KeHHs Tijla y moYaTKo-
BUII MOMEHT Yacy IIOKa3aHO Ha PUCYHKY. BusHauTre mBuj-
KiCTh PYXVy IIBOTO TiJIa B HUMKHIM TOYIIl YaIlri.

R

Kpanauua Bogu BinbHO magae 3 Bucotu 450 m. Busunaure
ii moreHmianbHy Ta KiHeTuuHy eHeprii ma Bucoti 200 m,
AKIIIO Maca KpaljinHu 2 I', a OIIOPOM HOBITPSA MOXKHAa 3He-
XTYBaTH.

Kamiap Kuuyam Bropy 3i mBuakictio 20 m/c. Busuaure
MOoro moTeHIiaJbHY Ta KiHEeTUUHY eHeprii Ha BucoTi 4 M
BiTHOCHO TOYKHU KUJAHHA, AKIIO Maca KaMeHA TOPiBHIOE
30 r. OmopoM mOBiTPSA MOKHA 3HEXTYBaTH.

Baron macor 36 T, akuii pyxaeTbcA 31 MIBUAKiICTIO 2 M/c,
HAIIITOBXYEThCA Ha INPYKUHHUU aMOPTHU3aTOP 1 3yHUHA-
eTbcsa. Ha cKinbKM cTHCHYJIach IIPY:KMHA aMopTuU3aTopa,
SAKII0 ii sKopceTKicTh craHOBUTL 225 KH/M?

XJI0mYMK BUMYCTUB KaMiHUMK macoio 20 r 3 poratku. Ka-
MinuukK gocar Bucotu 40 m i Boas. Ilig wac «mocTpiny» ry-
MOBUU JKI'YT, BUKOPUCTAHUU Yy POraTili, PO3TATHYBCA Ha
20 cm. BusHauTe KoedimieHT sKopCcTKOCTi mxryra. Omopom
MMOBiTPS MOKHA 3HEXTYBATH.

fkoi mBuaKocTi HaOyaa cTpisa, BUIIYIIIeHA Bropy, Macoro
50 r, AKII0 Imepen mOCTpPijoM JIYK OyB me)OpMOBaHMII Ha
10 cm? KoeditieHT :KopcTKoCTi gyka gopiBuioe 2 xH/wm.
Ha axky makcuMaJIbHY BHCOTY IIigfHiMeThcs ctpina? Ormo-
POM TOBiITpPsA 3HEXTYBaTH.

2-1 piBeHb CKJIapHOCTI

SIKy KiHeTuuHY eHepriio mae Tijgo macorn 500 r uepes 2 ¢
BiJ mMOYaTKYy BlJIBLHOTO IIaAiHHS, SKIIO BOHO HE BCTUIJIO JI0-
CATTH MOBEPXHi 3emJri?

Bizok macoro 9 Kr pyxaernses mif giero cuan 60 H. Buznau-
Te KiHeTHUYHY eHeprilo pyxy BisdKa uepes3 3 C BijJ moUyaTKy
MOT0 PYyXY.

2 R0



24.29.

24.30.

24.31.

24.32.

24.33.

24.34.

24.35.

24.36.

24.37.

24.38.

Onuopinua KyJda (pazgiyc KyJui R; rycTuHa peuoBUHU, 3 AKOI
BOHA BUTOTOBJI€HA, P) JIEXKUTH Ha TOPU30OHTAJIbHIN MOBEPX-
Hi. YoMy OOpPiBHIOE IIOTEHITialbHA €Heprid KyJi?

Y aKoMy BUNAAKYy HEOOXiTHO MeHIIle eHeprii: mig yac 3a-
MIYCKY INTYYHOI'O CYIYTHUKA 3eMJIi B3IOBK MepHuIiaHa 4Yu
B3JOBJK eKBaTopa y 0iK obepramusa 3emi?

BusHauTe nmoTreHIiaJbHy Ta KiHETHUYHY eHepril Tija Macoro
100 r, KUHYTOTO BEePTUKAJIBbHO Bropy 3i mBuakictio 15 m/c,
yepes3 2 ¢ BifJ IIOUATKy PyXYV.

Tiio KmHYyJaM Tropm3oHTaJbHO 31 mBuakictio 10 m/c.
BusnauTe mBuAKicTh Tijsa ueped 1 ¢ miciisa moyaTKy pyxy,
AKIITO HA IIell MOMEHT T1JI0 IIle He JOCATJIO 3eMHOI TOBEePXHi.

3 BuCOTH 2 M Ha TOPU3OHTAJIBHY CTAJIEBY IIOBEPXHIO IIaJIa€
M’ au macoro 200 r i migcTpubye Ha Bucory 1,5 m. Busnau-
Te MepeJaHuil OiAjio3i iMnyabc, 3MiHYy MexaHiuHOI eHepril
Ta MOACHITh IPUYMUHU Ii€l 3MiHH.

3 KO0 HMIBUAKICTIO CJi KUHYTH BHU3 3 BUCOTU 3 M Te-
HICHY KYJBKY, IMO0 micjisg aOCOJIIOTHO IIPY:KHOTO yaapa o0
3eMJII0 BOHA IHimcTpmOHyJa Ha BHucOTy 8 M? OmopoMm IIOBi-
TP MOKHA 3HeXTyBaTu. IIpHMCKOpeHHs BiJIBLHOTO IaLiHHS
g=9,8 m/c2.

M’sy KUHYJIM BEPTUKAJBbHO BTOpy 3i mBmakicTio 16 m/c.
Ha axkiit BucoTi KiHeTUUYHA eHeprid M’ d4a JOpiBHIOBaATHUME
Moro moTeHIliaJbHiN eHeprii? IIpuckopeHHsa BiIbHOTO ma-
nimag g=9,8 m/c.

3 AKOI0 MIBUAKICTIO CJIiZI MYCTUTU BePTUKAJIbHO Bropy CTpi-
ay, 1006 Ha BucoTi 7,5 M ii KiHeTuuHa eHepris OyJa BABi-
yi MeHIIIa BiJ ImoTeHIliaJabHOI?

3 Bucotu 10 M BepTUKAJIBbHO Bropy KMHYJIU M’ AY 3i IMIBU-
KicTio 5 M/c. BusHauTe IMBUIKICTB, 3 AKOI M SIY TOP-
KHeTbCs MIoBepxHi 3emui. OmopoM mIOBiTps MOKHA 3He-
XTyBaTH.

Tijmo KUHYyJIU 3 BUCOTH 3 M IIif KyToM 60° 10 rOpu30HTY
3 MOYATKOBOIO INMBuUAKicTIO 13 M/c. Busdnaure mBuAKiCTD,
3 AKOIO TiJI0O TOPKHETHCA IIOBEpPXHi 3eMJIi, Ta Il HaIpPAMOK.
OnopoM IOBiTPA MOKHA 3HEXTYBATU.
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24.39.

24.40.

24.41.

24.42.

24.43.

Kyns morpamnise B AIUK 3 IIiCKOM, Maca AKoro 9 kr, i 3a-
cTpse y HbOMY (AuB. pUCYHOK). Ha CKIiJIbKM CTHCHETHCS
npy:kuHa xkopctrictio 400 H/m, akimo maca KyJi 8 r i py-
xaeThbcsa BoHA 3i mBuAKicTio 100 Mm/c?

AN -«
/ Q )

3-1 piBeHb CKJIaAHOCTI

Ilicna crpymyBaHHS HENOBHOI'O BiJpa 3 KapToOILJIelo Haul-
OiJIBIINL KapTOIJIMHU 3aByKIU BUABJIAIOTLCA 3BepXy. Homy?

PyxaroTbcsa nBa ogHakKoBUX Tija: omHe (Tio A) 3icKoB3ye
0e3 TepTsa M0 MOXUJIil ILJIOIIUHI, a Apyre (Tijo B) omgHOUYACHO
3 MEepPIINM BiJBHO IIaJa€ B3JOBIK KaTeTa Tiel caMol ILJIOMIU-
HU. Busuaure: a) uu OyaAyTh KiHIEBi IIBUIKOCTI TiJ OHAKO-
BUMH; 0) uM BigMiHHA Big HYJId iXHsS BiJHOCHA INBUIKICTE.

BesocunenucT moBHMHEH IIPOiXaTW II0 TPEKY, AKHHA MAae
opmy «mepTBOi mmeTsai» pamgiycom R=3 M (IUB. PUCYHOK).
3 AKOI HalfMeHIIT0l BUCOTU BEJIOCUIIEIUCT Ma€ IIoYaTu PyX,
11100, He TpAaIIoI0UU HeJalaMU, IIPOiXaTU BEPXHIO TOUKY
TpeKky? TepraM MoKHa 3HEXTYBaTH.

HeBennuke Tijio 3iCKOB3y€ IIO MOXUJIilM NJIOIMWHI, AKa IIe-
PEXOANTH § «MEPTBY HETJI0», K IIOKa3aHO Ha PUCYHKY,
3 Bucotu H =2R, ne R — pazgiyc nerai. Ha axiii Bucori
Tijlo BimipBeTbecda Bim metsi? TepTaAM MoKHA 3HEXTYBATHU.

2 R0



24.44.

Tino, 1110 BUBeJeHe 31 cTaHy piBHOBAru, 3iCKoB3ye 0e3 TepTs
3 BepXHbOI TouKM niBcepu pagiycom R (quB. pucyHok). Ha
SIKifl BUCOTi TiyIO BimipBeThca Bin moBepxHi miBchepm?

=y)

o 3a0daui 24.43 o 3adaui 24.44

24.45.

24.46.

24.47.

24.48.

24.49.

IBi Kyabku, Mmacu Axkux 30 r i 15 r, pyxawoTbca 3 ogHa-
KOBOIO IIBUAKICTIO 3 M/C HA3yCcTpiu oaHa OnHill. 3 AKUMU
IMBUAKOCTSAMU BOHU PO3JIETATHCA ITicJaA a0COJIIOTHO MPYK-
HOT'O IIeHTPAJIbHOTO yaapy?

Y cKiabKM pasiB 3MiHmMJIacsa HMIBUAKICTL pyxy aToMma ['esiro
ImicJasa a0COJIOTHO IMIPYKHOIO MEHTPAJLHOIO 3iTKHEHHA 3 He-
pyxomuM aTomoMm l'imporeny?

IBi KyabKkmu, macu axkux 30 ri 15 r, pyxawoTrbcsa 3i miBua-
KocTaAMHu 2 M/c i 3 M/c BiAIIOBiAHO: a) HA3yCcTpPiu ogHA OJI-
Hil1; 0) B oguH OiK. 3 AKMMM HIIBUAKOCTAMN BOHH pyXa-
TUMYTBCA IicJIs IXHBOTO HeIpyKHoro yaapy? Ha ckinmbkm
BMIHUTBLCA KiHETHWYHA €HEeprisd CHUCTeMU IIicJid 3iTKHEeHHA
KYJIBbOK?

Kyaska Macomo m, pyxaouuch 3i IIBUIKICTIO U, 3iIIITOBXY-
€THCA 3 TAKOIO CAaMOI0 KYJbKOIO, TiIbKU HepyXoMo. fIKa
yacTMHA MeXaHIuHOl eHepril mepeTBopuJjacAd HA BHYTPIIII-
HIO, AKIIO yaap OyB HEIPYKHUM?

Kynaio macoro 15 Kr 3axkpinmim Ha HeBaroMomy CTPHIKHI,
AKUU Biaxmamiau Big BepTukaJji Ha 60°. Buzmaure cuiry
OPYKHOCT1, II[0 BUHUKAE Y CTPUIKHI B MOMEHT IIPOXOIKEH-
HA KYyJelo MOJOXXeHHSA PiBHOBaru.
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24.50.

24.51.

24.52.

24.53.

Ha moty3smni BucuTh BaHTasKk mMacoio 25 Kr. BusHauTe KyT,
Ha AKUHA MOKHA BiAXWJINUTH BaHTaXK, II[00 Y MOMEHT IIPO-
XOJKEeHHSA HUM II0JIOKEeHHS PiBHOBarm MOTy3Ka He o0ipBa-
aacda. MimaicTts MmoTy3Ku Ha po3puB 550 H. Macoio moTy3-
KM MOKHa 3HEXTYBaTH.

Kynpka macoro 1 Kr mpuKpimieHa 1o HeBaromMol HUTKHU JO-
B:KUHOIO 2,5 M. Ha aKy HamibijabIly BMCOTY MOJKHA BijaBe-
CTU KYJbKY, III00 B MOMEHT ITPOXO/IKEHHS HeIO0 MOJIOMKEeH-
Hs piBHOBarm HUTKAa He obipBajacs?

Ha ToHKOMY JIeTKOMY CTPHMKHiI 3aBHOBXKKU 1 M BHCHTH
TArap. B HbOro Biayuae KyJjs, sSKa JieTijia TOPU30HTAJIBHO,
BHACJIIJOK UOT'0 CTPUKEHDb BiIXMJIAETHCS BiJl BepTHKAJI Ha
KyT 10°. Maca kyuai y 1000 pasiB meHIa 3a macy TArapH.
Busnaure mBUAKiCTh, 3 KO0 pyxaJjgacsa KyJasa. IIpucko-
peHHsA BiJbHOrO maminua g=9,8 m/c2.

IIBa Tarapii, macu axkux 100 ri 150 r, nigBimeni Ha mna-
pajieTbHUX HUTKaX 3aBHOBKKHU 1o 80 ¢cM Tak, IO TATapIli
ITOTUKAIOTHCS OOUH 10 ogHOTo. MeHINMUA 3 HUX BiAXWJININ
Ha 60° i Bizmyctuau. Ha ARy BucOTy HmigHiMyThCA TATap-
i, AKIIO yaap OyB HEIPYKHUM?

2 R0



MEXAHIYHI KOJIMBAHHA TA XBWJI

25. MEXAHIYHI KOJINBAHH4A

Mpuknag po3B’a3yBaHHA 3apay

3amaua. [[Ba Tarapiii, migBiimeHi 10 IpyKUHU, KOJIUBAIOTHCA 3 IIe-
piomom 2,5 ¢. OguH 3 UX TATapPIliB, DiABiIIeHUH A0 Tiei caMoi mpy-
JKUHU, KOJIUBAEThCcA 3 mepiogom 1,5 c. dAkum Oyme mepion KoJamBaHb
IPYroro TATAPIA Ha Till caMiili mpy:KuHi?

Ilano: Posg’a3annsa
T=2,5c 3rigzHo 3 (opmMmyJo0 Hmepioga IPYKHMHHOTO MAasAT-
T,=15c HUKA:
T, — ? T =2 [Tt . (1)
k
m
T, = 2x kl ; (2)
T, =2n "; : (3)

41°m.
2
1

1

3 piBHAHHA (2) BUpaduMo k=

IMoginuBmn piBHAHHA (1) HA piBHAHHA (2), 3HAWLEMO M,
m, (Tz - le)
7-112
ITicisa mifcTaHOBKY OTPUMAHWX BUPA3iB Aaa k Ta m, y Gopmysry

IS BUBHAUEHHS IIePioly KOJMBAHb APYTOr0 TATAPIISI MAaTHUMEMO:
_ 2 2
T,=\T"-T; .

Iepesipumo ogummni: [T, |=vc’-c? =c.

m, =

Buxonaemo pospaxynrm: {T,}=4/2,5°-1,5" =2.
Orxe, T,=2 c.

Bidnosidv: nepios KoauBaHb apyroro tarapua T,=2 c.
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25.1.

25.2.

25.3.

25.4.

25.5.

25.6.

25.7.

25.8.

25.9.

25.10.

138

1-1 piBeHb CKNagHOCTI

OnmHa KyJbKa MicTUThCA Ha AHI miBcgepw, iHIIIA — Ha Bep-
HIMHI Takoi camol miBchepu. fIKka 3 HuUX 3AilicHIOBATHIMeE
BiJIbHI KOJMBAHHSA IIicJIA BHUBEAEHHA 31 cTamy piBHOBarm?

SIKi 3 HaBemeHUX HUIKYE NPEIMETIB € TaKUMU, IO BiJb-
HO KOJIMBAIOTHCA: a) IoJiKa IIBAIbKOI MaminHU; 0) CTPY-
Ha riTapu; B) HOPIIeHb ABUT'YHA BHYTPINTHBOTO 3TOPAHHS;
I') CTPiJIKa KoMIIaca; 1) riJika KyIra IIicjasa mopuBy BiTpy?

YoBeH, AKUN TIoHgaceTbCcs HAa MOPCHKMX XBHJSAX, 3a 25 C
apivicauB 10 moBHMX KoJimBaHb. BusHauTe mepiof i gyacTo-
Ty KOJHUBaHL YOBHA.

3a 60 c timo 3miticuioe 120 moBHUX KoJUBaHb. Bu3HauTe me-
pioZ, 4acTOTy Ta MUKJIIUHY YaCTOTY KOJHMBAHb IIHOTO TiJja.

OOuncIiTh 3HAUEHHS YaCTOTH i ITepiofy KOJIMBAHb Tija, AKIITO
IIUKJIIYHA 4acToTa Moro KoJiMBaHb mopiBuHioe 501 cl.

Ilepion KomuBaHBb MaJIeHbKOI KYJbKHM HA MOBTill HEPOITAMK-
Hili HUTHi mopiBHIOE 4 c¢. BudHaure, CKiJIbKM IIOBHUX KO-
JUBaHb KyJbKa 3AiliCHUTH 3a 6 c.

PiBHAHHA rapMOHIYHUX KOJIMBAaHb Ma€ BUIJIAL:
. Tt . .
x=0,05s1n(0,01nt+5), e BCl BeJIMUMHU 3ajJaHlI B cHU-

cremi CI. Busgaure aMmiiTyny, mouaTkoBy (pasy, MUKJIiU-
HY YacTOTy Ta IepioJ IIMX KOJINBAHb.

OxapaKkTepusyiiTe KOJMBAHHS, fAKe 3aJaHO PiBHAHHAM
x =2cos4nt, AKIIO ! BUMIPIOETHCA B CEKYHJIaX, a X —
y caHTuMeTpax. IloOyayiiTe rpadgik mux KOJUBaHb.

3anuIriTh PiBHAHHA rapMOHIYHUX KOJIMBaHb, IO 34iMICHIO-
IOThCA 3a 3aKOHOM KOCHMHYCa, AKIIO IIepioJ KOJMBaHb CTa-
"HoBuTh 0,25 ¢, ammiityma — 6 cMm, a mouaTkoBa (pasa Ko-
auBaHb — 0,5m pan.

Aruit BUraAn Mae PiBHAHHA FapMOHIUHMX KOJHUBaHb IJIA
Tijla, IMoYaTKoBa ()a3a KOJIMBAHBL SIKOTO NOPiBHIOE HY.JIIO,
IUKJiYHA yacToTa cTaHoBUTL 107 ¢!, a MaKcuMaJbHe Bif-
XWJIeHHS BiJl moJosKeHHA piBHoBaru — 12 cm? BissMiTh 10
yBaru, I0 KOJUBaHHA 3QiMCHIOETHCS 3a 3aKOHOM CHHYycA.
IIobynyiiTe rpadik mux KOJMBaHb.

2 R0
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™)

25.11.

25.12.

25.13.

25.14.

25.15.

25.16.

25.17.

25.18.

25.19.

25.20.

25.21.

Busznaure aMmiaiTyay rapMoOHiUYHMX KOJHWBaHb, IO 3Iii-
T .
CHIOIOTHCA 3a 3aKOHOM KOCHHYCAa, AKIIO IJd (pasu 3 3Mi-

IMeHHA BiI[ IIOJIOMKEHHA piBHOBaI‘I/I CTAHOBUTL 4 CM.

Insa axoi (pasu rapMOHIUYHUX KOJUBaHb, 110 3A1MCHIOIOTHCS
3a 3aKOHOM cuHYyca 3 aMILIiTygoo 0,3 M, 3MillleHHs CTaHO-
BuThL 10 cm?

K 3MiHUTBCA TepioJ KOJMBaHb NPYKMUHHOTO MaATHHUKA,
AKIIO 3MEHIINTH: a) Macy IiABiIlIeHOT0 A0 IIPY:KUHU BaH-
TaxKy; 0) Koe(pillieHT JKOPCTKOCTI NPYKUHU; B) aMILJIITyay
KOJIMBaHb?

Timo macoro 200 r KoJMBaEThCSa HA IPYKUHLI JKOPCTKICTIO
2000 H/m. BusHauTe 1mepios KoJiMBaHb TiJja.

3 SIKOI0 YaCTOTOIO0 KOJIMBA€EThCA Tarapeilb Macon 500 r ma
Npy:KuHiI 3 KoediiienTom kopcTtrocTi 1,8 kH/m?

K 3MIHUTBCA I1epioJ KOJMBAaHb MATEMATHUYHOIO MasATHU-
Ka, KO0 30iJbINNTH: a) JOBKUHY IIiABicy; 0) aMmaiTynmy
KOJIMBAHB?

HoB:kmHA MaTeMaTUYHOTO MasATHUKaA 9 M. BusHaurte 1e-
pionx iioro kKosgmBaHb. IIpuckKopeHHA BiJIBHOTO IaAiHHA
g=9,8 m/c2.

HoB:xxuHa wmasaTHUKa Pyko B IcaakieBcbKomMy cobopi
y Caukr-IleTepOypai mopiBaioe 98 M. 3a sKuii yac BiH 37iii-
CHIOE OJHe moBHe KoauBaHHA? IIpucKopeHHs BiTbHOTO ma-
nimag g=9,8 m/c.

IligBimmena mo npy:xkuHM KopcTkicTtio 600 H/M Kyna ko-
JIMBAEThCA 3 aMILIITyI0I0 5 cM. BusHauTe MOBHY €HEPriio
11 KOJIUBaHb.

Tarapens macoo 400 r KosuBaeThcAa 3 aMILIITyn0I0 4 cM
Ha IIPY:KUHI, IPOXOAAYN MOJIOKEHHS pPiBHOBaru 3i IIIBUI-
KicTio 4 Mm/c. BusHauTe moBHY MeXaHiUHY eHepriio KoJu-
BaHb 1 JKOPCTKICTh MPYKUHU.

[IBuakicTs pyxy Tija, 110 3AiMCHIOE TapDMOHIYHI KOJMBaH-
HA, B MOMEHT NIPOXOAKeHHA MOJIOKeHHA PiBHOBAru JOpPiB-
Hioe 0,2 M/c. BusHauTe Mmacy 1boro Tija, SKIIo IOBHA eHeP-
rig ¥oro KoamBaHb cTaHOBUTH 10 MmI[K.
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X, CM A
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25.22.

25.23.

25.24.

SIKi mepeTBopeHHA eHeprii BimOyBaloThbCA Mia Yac KOJIU-
BaHb MATEeMATHUYHOTO MasATHUKA y BaKyyMi (posrjasHbTe
ioro pyx 3a oAuWH Iepion)?

2-1 piBeHb CKJIapQHOCTI

Ha pucyHKy nmogaHo rpadik rapMoHiYHIX KoJIuBaHb. Oxapak-
Tepu3ynuTe Ii KOJMBAHHSA i 3aNUINITh PIiBHAHHS KOJIMBaHb.
3a rpadikoM, SKUH HOLAaHO Ha PUCYHKY, OXapaKTepusyii-
Te KOJIMBAHHSA, IO 3JiMCHIOE Tijo, i 3aIMIIiTh PiBHAHHSA
3aJIe;KHOCTI KOOpAMHATH TiJja Bifg dacy.

X, CMA

140

25.25.

25.26.

25.27.

25.28.

Mo 3adaui 25.23 Ho 3adaui 25.24

l'apmoHiuHI KOJMBaHHA MaTepiaJbHOI TOUKU OIUCYIOTHCA

. nt w i
piBagaHEaAM X =0,07cos T+E . Buzmaure nepion koJm-
BaHb, 3MIII[eHHsS MaTepiaJbHOI TOUKHU Uepesd 2 ¢ Big mouar-
Ky KoauBaHb. IloOyayiiTe rpadik mMUxX KOJMBaHb.

3anuuIiThs piBHAHHA i moOyayiTe rpadik rapMoHiYHUX KO-
JIUBaHb TiJa, II10 3A1HCHIOIOThCA 3a 3aKOHOM CHUHYCa, 3 aMII-
JiTymoro 45 cm, akimo 3a 2 xB BimOyimoca 40 xoauBaub. Ilo-

) T
yaTKOBa (pasa KOJMBAHL JOPiBHIOE ry pan.

Ilepiog rapMoHIUYHNX KOJHMBaHb MaTepiaJbHOI TOUKHU, IO
3IiMCHIOIOTHCA 3a 3aKOHOM CHUHYcCa, fopiBHIOE 2,4 ¢, aMILIIi-
Tyza — 5 ¢M, IIouaTKoBa (pasa KOJIMBAHb — HYJIO. Sallu-
IIiTh PiBHAHHA i moOyayiTe rpadik IIuX KOJMBaHb, a Ta-
KOK BU3HaUTe 3MillleHHs MaTepiajbHOI TouKHu yepes 0,3 ¢
ITicJaA IMOYaTKy KOJIMBaHb.

Tino macoro 20 r 3xificHIOE TapMOHIUHI KOJIMBAHHA 3a 3aKO0-
HOM KocmHyca 3 mnepiogom 12 c i mouarkoBoro (gazoro 0,57 .
3anuIlniTh PiBHAHHA Ta Io0yayiTe rpa@ik MUX KOJUBAHb, a
TaKOXK BUB3HAUTE 3MII[eHHS TOUKU uepeld 1 ¢ Imicjsa mouar-
Ky KOJIMBaHb, AKII0 aMILJIITyIa KOJIUBaHb JOPiBHIOE 25 CM.
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25.29.

25.30.

25.31.

25.32.

25.33.

25.34.

25.35.

25.36.

25.37.

25.38.

25.39.

IIBa Tina 3miMiICHIOIOTH KOJMBaAHHSA 3 OnHielo yacToToio. Ilo-
OyayiiTe Ha OAHIN KOOPAWMHATHIN IJIOIMWHI MPpUOJIM3HI rpa-
(hiku 3a7€KHOCTI KOOPAUHAT IIUX TiJ BiJ Uacy y TaKUX BU-
majgKax: a) KOJMUBaHHA TiJ Big0yBaroTheA cuH(pa3Ho; 0) 3cyB

T .
(a3 cTaHOBUTH P pana; B) KoJuBaHHA npoTudasHi.

Busznaute macy BaHTaxXy, Akuii 3giticHioe 200 moBHUX KO-
auBaHb 3a 2 xB 40 ¢ Ha mpy:kuHi KopcTKicTio 250 H/wm.

ARy KOPCTKiCTh Mae IpYy:KMHA, HA AKIA KyJbKa Macoio
150 r 3xisicuioe 250 KoamBaHB 3a 2,5 XB?

IIporarom AKOro uacy BaHTaK Macomo 3,6 Kr 34iHCHUTH

20 xKoimuBaHbL Ha IIPYKHUHI, KOPCTKICTL SAKOI CTaHO-
BuTh 10 H/Mm?

IIpy:XuHHUN MasATHUK CKJIAJAETHCA 31 CTAJIbHOI KYJIbKU Ta
Opy:KuHU. SIK 3MIHUTHCA Hepio KOJUBaHb IIbOT'O MasATHU-
Ka, AKIIO0 0 NPY:KUHU 3aMiCTh CTAJbHOI KYJIbKHN MiABicH-
TU aJIOMiHi€BY KYJBKY TOTO K AiameTrpa?

Jlo mpyXuHHU IOiABICHUJIU TATapellb, BHACJIZOK YOTO BOHA
posTaraysack Ha 16 cm. Busnaure mepion BiIbHUX KOJIH-
BaHb TATapIid, SKINO MOTr0 BiATATJIN BHMU3 HA 8 cM 1 Bix-
MMyCTUJN. SaNUIIITh PiBHAHHA ITUX KOJUBAaHbD.

3 AKOI0 YacTOTOIO 3[IilicHIOBATUME KOJMBAHHA TArapelb Ha
OPYKUHI1, AKa Y BePTUKAJIbHOMY IIOJOXKEHHI ITIiJ i€l0 IbO-
ro TATrapila PO3TAryeThbCca Ha 2 cM?

Tarapelpb, IiABiNMIeHNN I0 MIPYXKUHU, KOJHUBAETHCA 3 UacC-
ToToi0 2 I'. Ha CKifnbKU pO3TATHETHCA MNPYKMUHA, AKIIO
TArapenb BUCiTHMe Ha Till caMmiii mpy:Kuui?

Ha npy:xuni :xopctrictio 2 H/m migBimeno BamTak ma-
coro 500 r. Ha aky BiagcTranb HeOOXiZHO BiZBeCTHM BaHTaMK
BiJ IMOJIOJKeHHS piBHOBarm, Imo0 y momaJbIINX KOJIMBAH-
HAX MIBUJAKICTh MOTO PYyXy B MOMEHT IIPOXOJAKEHHS T0JIO-
JKeHHs piBHOBaru maJjia 3HaueHHA 1 m/c?

K 3MIHUTBCA XiJ MasgTHUKOBOT'O M'OAMHHUKA, AKIIO Yy JIiT-
HIO CIIEeKY MOro BUHECTH 3 HerJIMOOKOIo IIigBajly Ha BYJIH-
mio? CBoOIO BigmoBiAL OOT'PYHTYITE.

AK 3MiHHTBCA XiJ MasSTHUKOBOI'O T'OAMHHMKA, SAKIIO MOTO
nepemictutu 3 3emJui Ha Micans? BigmoBigs o0r'pyHTyHTE.
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25.40.

25.41.

25.42.

25.43.

25.44.

25.45.

25.46.

25.47.

25.48.

25.49.

25.50.

25.51.

MadaTHUKOBUI HACTIHHUN 'OAMHHUK IIoUaB BincraBaTtu. K
CJIi 3MiHUTH IIOJIOMKEeHHS TATaAPIS HA CTPUIKHI, AKUHN CIIy-
rye MmasgTHuKom? Bigmosigb oOr'pyHTyiiTe.

Ha poBriii HuTIII KOJMBAETHLCA MajieHbKa CBHMHIIEBA KYJIb-
Ka. fIK 3MiHUTBLCS IIepios KOJINBaHb, AKIIIO CBUHIIEBY KYJb-
Ky 3aMiHUTH CKJIsIHOI? Yomy?

AK 3MiHUTBCA UYacTOoTa KOJIMBAHL MAaJIEHBKOI CTaJIeBOl
KYJbKHN, AKIINO IIiJ HEI0 PO3MICTUTH IIOCTiMHMHA MarxHiT?
Yomy?

MareMaTUUYHNI MAaATHUK MJOBXKUHOIO 2,5 M 3IilicHUB
100 xosmuBaHb 3a 314 c. Busnaure mepios KoJmBaHb Ma-
ATHUKA 1 IPUCKOPEHHA BiJIBHOTO HaAiHHA y IIbOMY MicCIIi.

Buszaure qoBKUHY MaTeMaTUYHOTO MasATHUKA, KN 30ii-
cuioe 60 KosmmBaHb 3a 2 XB. IIpuCKOpeHHs BiJILHOTO IIadiH-
Ha g=9,8 m/c2.

Bukonyrounu jjabopaTopHy podOTy, YUeHb OTPUMAaB TaKi pe-
3yJbTATH: MaATHUK OOBXKUHOIO 95 cMm 3xiticaus 100 xoau-
BaHb 3a 196 c. fIke 3HaUeHHS IPUCKOPEHHA BiJIBHOTO IIa-
IiHHA OTPUMAaB yUYeHb?

K1 JOBKMHM NOBUHHI MaTH CeKYHIHI MasgTHUKMN Ha IIO-
groci (£=9,83 m/c?) i Ha exBaTopi (£=9,78 m/c?)?

BusHaure mepion KoJMBaHb MaTeMAaTHYHOTO MasgTHUKA Ha
Mapci, axmaio Ha 3eMJIi Imepiog KOJIMBaHb IILOT0 MasATHUKA
cranoBuB 2 c. IIpuckopeHHsa BijJibHOTO maminHa Ha Mapci
y 2,6 pasy MeHIIle, HixK Ha 3eM.JIi.

3anuIrIiTs piBHHHHH KOJINBAaHb MaTeMaTHUYHOI'O MadTHHUEKA

ITOBXKUHOIO 1,6 M, aMIIiTyIa KOJMBAHL AKOIO CTAHOBUTD
11 cm.

KosmuBaHHA MaTeMaTUYHOI'O MASATHUKA B OUHUIAX CHUCTE-
mu CI 3agano piBHAHHAM X =0,13cosnt. Busnaure qoB:Ku-
HY IILOI'O MasgTHHKA.

3a OJHAKOBHUH Yac OOVH MAaTeMAaTUUYHUN MasATHUK 30iHCHIOE
80 xoauBaHb, a iHmmit — 120. Busaaure, y CKiIbKHu pa-
3iB OAWH i3 HUX MOBIINHI 3a 1HIINHA.

BuznauTre coiBBiAHOIIIEHHSA YAacTOT KOJUBaHL ABOX MaTe-
MAaTUYHUX MAasATHUKIB, AKIO OAWH 3 HUX yV 4 pasu KOpoT-
YU 3a 1HIIUN.
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25.52.

25.53.

25.54.

25.55.

25.56.

25.57.

25.58.

25.59.

25.60.

Buszaure foBKUHU IBOX MATEeMATUYHUX MASITHUKIB, AKIIIO
Bimomo, 1m0 oguH 3 HuX Ha 30 cM JOBIINI, a 3a OJHAKOBUIA
yac BOHM 3AilicHUJIN BigmosBimgHo 32 i 28 KoJmBaHb.

Tarapensb, migBiIIeHUN 0 OIPYRKUHU KopcTKicTio 75 H/M,
3IiMICHIOE KOJIMBAHHA 3 aMIIiTyno0 6 cm. IIIBugKicTs Ts-
rapis B MOMEHT IIPOXOKEHHS IIOJIOMKeHHs PiBHOBarm Jo-
piBHIOE 0,5 M/c. BusHauTe Macy TArapiid.

Tarapens macoro 400 r, AKUA KOJIMBAETLCA 3 aMILIITYA0IO
10 cm Ha Opy:KUHi, IPOXOAUTH IOJOKEHHS piBHOBarm 3i
mMBUAKiCTIO 4 M/c. BusHauTe MOBHY MeXaHIUHY eHepTiio
KOJIMBaHb, IXHIO YaCTOTY Ta JKOPCTKICTHL NMPYKUHU.

Yu mMoke MaJeHbKUUM XJIONMUYUK PO3KauvaTW Ha IIiABICHIN
rougaiii ceowo Mamy? AK?

JIKIITO BM HeceTe BaHTaXK, MiABIIIeHUN Ha MOTY3IL O Ia-
JIWIIlI Ha BaIlIOMY IIJedi, TO IPW NeBHOMY TeMIIi XOOu BaH-
Ta’XK MOUYMHAE po3rouayBaTuch. Homy 1e BimdoyBaeTbca? Un
MOJKHA IIoZoJiaTi HebaskaHe pPO3TrougyBaHHS?

Ilepion BJIacHUX BepTHUKAJbHUX KOJMBaHb BaroHa IOpPiB-
Hioe 1,25 c. Ha cTukax pellok BaroH OTPUMY€E Iepiogmyu-
Hi ygapu, AKi CIPUYMHIOIOTh MOT0 BUMYIIEHI KOJIMBAHHA.
3 AKO0I0 MiHIiMaJbHOIO MIBUAKICTIO PyXAa€ThCA IIOTAT, AKIIO
MmacaKupHu BiguyBalOTh CUJbHE BepTHUKAJbHE PO3KauyBaH-
HaA BaroHa? J[oBiKMHAa PeMOK MiK cTUKaMu 25 M.

Y maBHUHY BOJAY HOCHJHN BiJ KOJIOAA3A Yy Bigpax, IIigBirie-
HUX J0 IlepeBecja. dac ogHOrO BJIACHOTO KOJIMBAHHS Bij-
pa craHoBuUThH 1,5 c¢. Kosn mBuAKicTL JIIOAMHY, IKa HecJa
Bigpa, mopiBHIoBaJsia 0,4 M/c, Boga IIOUMHAJIA BUXJIIOIyBa-
THCSA 3 Bifgep. BusHauTe MTOBKUHY KPOKY JIOIWHN.

3-i1 piBeHb CKNagHoOCTI

Kynapka macoro 200 r, migBinmieHa g0 HeBaromMol IPY:KH-
HU KopcTkicTio 20 H/Mm, 3mificHIoe rapMOHiUHI KOJIMBaH-
HA. BusHauTre 3MilieHHA KYJbKHU BiJ MOJIOMKEHHSA PiBHOBA-
'Y B TOII MOMEHT, KOJH ii IPpMCKOPEeHHs CTAaHOBUTHL 3 M/c2.

PiBHAHHA rapMoOHIUYHMX KOJIMBAaHBb Tijia Macol 5 KI' Mae

BUTJIA x:O,5cos(O,8t+O,3ﬂ:), e BCi BeJIMUMHH 3aJaHo
B opguHuAx cucremu CI. BuszHaure MakKcuMaJbHY CHJIY,
110 Ji€ Ha TiJo IIiJ yac KOJUBaHb.
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25.61.

25.62.

25.63.

25.64.

25.65.

25.66.

25.67.

Tino 3pificHIOe TapMOHIUHI KOJMBAHHA 3a 3aKOHOM CHHYcCa
3 IUKJIYHOIO YacToTol0 =5 c!. Busmaure, B AKUI MO-
MEHT Yacy 3MIiIleHHs Tijla BiJl IIOJIOKEHHs PiBHOBAru I0-
piBHIOBaTuMe 40 cM, a mBuUAKicTs oro pyxy — 100 cm/c.
BraskaiiTe mouaTKoBY (pasy KoOJIMBaHb PiBHOIO HYJIIO.

Ha nBox ogHaKOBUX MNPYKHUHAX YV BEPTUKAJBHIN ILIOIMHI
KOJIMBAIOTHCA TATAPIli: OAUH — 3 Iepiogom 3 ¢, a APYTruif —
3 mepiogom 4 c. 3 AKUM IIePiogOM KOJUBATUMYTBLCSA IBa Ts-
rapii, AKIIO iX IigABiCUTH IO OAHi€l 3 IUX HIPYKUH?

Ha nBox omHaAKOBUX IIPY!KMHAX Y BEePTUKAJbHIN IIJIOIIM-
Hi KOJMBAIOTLCA TATAPIli: OAUH — 3 IepiogoM 3 ¢, a APY-
ruii — 3 mepiogoMm 4 c. 3 AKUM IepiogoM KOJIMBATUMYThCSA
IBa TATapIli, AKIO 1X IiABiCMTHU OO0 THX CaMUX IIPYKWH,
3’e¢IHAHUX IIOCJiTOBHO?

Ha nBox omHaKOBUX IPY:KHUHAX Y BEPTUKAJbHIN IMJIOIIM-
Hi KOJIMBAIOTHCS TATapPIli: ofMH — 3 mepiogoMm 3 ¢, a APy-
ruii — 3 mepiogoM 4 c¢. 3 AKUM IePiooM KOJHUBATUMYThHCS
IBa TATrapIii, AKIIO 1X IiABICUTU A0 THX CaMUX IIPYKUH,
3’eJHAHUX IIapaJjejbHO?

Banrax, migBimieHuii g0 NPY:KUHU, BUBEJIU 3 IOJIOKEHHS
piBHOBaru i Bignyctuau. BusHaure, uepes3 AKUN MiHiMaJb-
HUHU IIPOMiKOK Yacy IIicJd MoYaTKy KOJMBaHb KiHEeTUYHA
1 moTeHITiaJIbHA €Heprili BaHTaKy OyIyTh OQHAKOBUMMU.

Busnaure mepion KoJanBaHb MaTeMaTHuYHOro MaAaTHuKa OA
. . L.
moB:kuHOIO [=90 cMm, akmo y Touni C Ha Bigcrani E Bif

TOUKM MiBicy, BOUTO IIBAX (AUB. PUCYHOK).

Kynpry migBicuam mo HUTKHU SOBXKHUHOIO [, BigBen Bif mo-
JIOXKEeHHsA piBHoOBaru i Bignmyctuaum. K 3MiHUTBCA Iepion

. l
KOJMBaHL TAKOT0 MasTHUKA, AKINO y Touri C (Osz

BOMTH IBAX (AWB. PUCYHOK A0 3amaui 25.66).
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™)

25.68.

25.69.

25.70.

25.71.

25.72.

25.73.

25.74.

25.75.

25.76.

MarTepiajbHa TOUKAa KOJHUBAETLCA, AK IOKA3aHO HA PUCYHKY
mo 3azmaui 25.66. Busaaute goB:kuny MaaTHuKa OA, AKIITO
3a 6 ¢ 3HiMICHIOETHCA YOTHPU KOJIMBAHHSA, a BiACTaHb Bif
TOYKU HiABicy mo BOuToro y crimy nssaxa OC=0,750A .
IIpuckopenusa BinbHOro maginus g=9,8 m/c?.

AK 3MiHUTBCA YacTOTa KOJIMBAHL HETaTHBHO 3apAmKeHOlL
KYJbKHU, 1110 KOJUBAETHCA Ha 130JIbOBAHOMY IIiIBiCci HAJ Io-
PU30HTAJBHOIO IIOBEPXHEIO, SIKIIO IIOBEPXHI HagaTH: a) mo-
BUTHUBHOTO 3apaAny; 0) meratuBHOro 3apany? CBoio Bimgmo-
Bilb OOI'PYyHTYMHTE.

ManenbKa MigHaA KyJbKa, AKa 3A11MCHIOE TaPMOHIUHI KO-
BaHHS Ha JOBIOMY IIiJiBici, MIOUMHAE BiJIbHO IaJaTH pa3oM
i3 migBicom. Ym KoJamBaTUMeEThCS BOHA I yac mamiHHA?
Bigmosigps oO6r'pyHTYyIHTE.

AKX 3MIHUTBCA X1 MasATHUKOBOT'O I'OAMHHUKA, SAKIIO MOTO
nmepemMicTuTu 3 eKBaTopa Ha nojaioc? Ha ekBaTopi roguHHUK
MMoKasyBaB TOUHUM uac. IIpruckopeHHA BiJIBHOTO HMaAiHHA
Ha ekBaTopi: g, ,=9,78 m/c? Ha momioci: g =9,83 m/c%

Y niQTi, AKul pyxaBcdad PiBHOONPHUCKOPEHO, IIEPioa KOJIU-
BaHb MaTeMaTHUYHOTIO MasTHHKA JopiBHIOBaB 1,2 c, a Imic-
Jsa 3ynuHKM — 1,3 ¢. 3 AKMM OPHUCKOPEHHSAM pyxXaBCsd
aipr? YV axromy HanpamKy? IIpumcKopeHHs BiJIbHOro ma-
nimaa g=9,8 m/c2.

Busznaute mepion KoJMBaHHA MaTeMaTHYHOTO MaATHHKA
JTOBXKUHOIO [ =2 M, AKMHA BUCUTH Y BAroHi moTsAra, IO Py-
XA€ThCA 3 NPUCKOPEHHAM a =3 M/c?.

MadaTHUKOBUY TOAMHHUK 3 MasATHUKOM, JOBXKHHA SKOI'O
1 M, mocmimmae Ha miBrogmHu 3a 100y. Ha cKinbku Tpeda
30iBIINTY UM 3MEHIIIUTU JOBKUHY MaATHUKA, 11100 TOAUH-
HUK iII10B TOYHO?

HackinpKku Tpeba 30iJBIINTH YW 3MEHIIUTH JOBXKUHY Ma-
TeMaTUYHOr0 MasTHHKAa Ha BucoTi 20 KM HaJ IIOBEepXHEIO
3emti, 1100 mepiogu KoJMBaHL Ha IIOBEepPXHi 3eMJi Ta Ha
BucoTi 20 Kkm Oysu ogHakoBuMu? IlouaTkoBa HOBKUHA Ma-
ATHUKA CTAaHOBUTH 1 M.

Yu 3MiHUTBCA MHepioJ KOoJMBaHb XJONUMKAa Ha TrougaJiii,
AKIIO BiH cIIepIly rougaBcs Ha Hifl cugsauu, a HOTIiM —
crosgun? Yomy?
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25.77. [liBunaka macoio 40 Kr roiimaeTbcsa Ha ToMAajIli 3 aMILIi-

25.78.

25.79.

Tymoio 80 cm, 3xificHOl0OuUN 8 KoJuBaHb 3a 32 c¢. Busnaure
IIOBHY MeXaHIuHy eHepril KoJMBaHb, a TAKOXX KiHETUUYHY

Ta IMOTEeHI[iaJIbHY eHeprii JiBUmHKU yepes 3 nmepiony Iic-

JId IIOYaTKyY KOJIMBaHBb.

MaTtemMaTHUUYHUI MaATHUK JOBXKUHOIO 1 M KOJMBaAETHCA
3 aMmiIiTyno 8 cM. BusnauTe moBHY MexXaHiUHY eHEpTiio
KOJIMBaHb Ta IMBUAKiCTH MaTepiasbHOI Touku macoio 100 r
Y MOMEHT IIPOXOJKeHHS MOJOKEeHHA PiBHOBArWU.

ManeHnbKa KyJbKa, II[0 KOJMUBAETHCSI Ha 2-MEeTPOBOMY ITij-
Bici, IIPOXOAMTL MOJIOXKEHHS piBHOBArm 3i IIBUAKICTIO
0,5 m/c. BusHauTe aMILIiTyAy i1 KOJMBaHb.

26. MEXAHIYHI XBUJ1I

Mpuknap po3B’a3yBaHHA 3apay

3amaua. BusHauTe 4acTOTy 3BYKOBHX KOJIMBAHb y CTaJi, AKIIO
BiicTaHb MisK JBOMA HAMOJMIKUYNMU TOUKAMHU 3BYKOBOI XBUJi, B IKUX
KOJIMBAHHSA BipisHAIOTHCA 3a pa30i0 Ha T , gopiBHIoOE 3 M. IIIBUAKiCcTH
3BYKY y cTaJii BBaskaiite piBHoio 5000 m/c.

Ilano: Posg’a3annsa
Ap=m IIIBuaKicTh PO3MOBCIOAKEHHSA 3BYKOBOI XBUMJIi
v=5000 — V=AV, 3BiIKHU v=%. 3cyB (a3 MiK JBOMAa TOUKA-
=3 ™ MU IIPYKHOTO cepeaoBUIlla, AKiI 3HAXOAAThCA Ha BiJl-
v —7? craHi [, JopiBHIOE: A(p:% , OT}Ke, V= l;A(; .

T

BpaxysaBmiu, mo 3riffHO 3 YMOBOIO AQ =T, OTPUMA€EMO KiHIIeBY

(1Y)

dopmyiy: V= 2_l .
IlepeBipuMO omMHMNITI: [V] -2 _ T'ix.
C-M
5000
BukoHaemMO po3paxyHKU: {v} = >3 ~833 .

Taxum umHOM, V=833 I'I.
Bionosidv: yacToTa 3ByKOBUX KosuBaHb V=833 I'.
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26.1.

26.2.

26.3.

26.4.

26.5.

26.6.

26.7.

26.8.

26.9.

26.10.

26.11.

1-1 piBeHb cKnapHoOCTI

AKi xBmIi (IMO30BKHI UM IIOIIepeyuHi) 30y A:Kye CMIYOK Bio-
JIOHUeJIicTa Yy CTPYHI Ta y HOBiTPi?

Yy BUHUKAIOTH IIOMIePEeYHi XBUJIi: a) y CTPYHAaX IIiJl yac rpu
Ha NIUITKOBUX iHCTPyMeHTax; 0) y 3eMHi# Kopi mix uac 3em-
JIeTPyCy; B) V MOBiTpPi, KOJU JIOAWHA PO3MOBJISAE?

YoBeH roii1aeThbca Ha MOPChKUX XBUJIAX 3 MEPiooM KOJIU-
BaHb 2 ¢c. BuzHauTe JOBKHMHY MOPCHKOI XBUJi, AKIIIO BOHA
pyxaeThCcA 31 IMBUAKICTIO 3 M/C.

BusnauTe uacToOTy KOJHMBaHb 3BYKOBOI XBUJII HOBXKUHOIO
1,25 m y craii, SKIO BigoMo, IO INBUAKICTH HIOIIHUPEH-
HS 3BYKY Yy CTaJIi TOPiBHIOE 5 KM/C.

BusHaute mIBUAKiCTL IOINMHUPEHHA XBUJIL Y BOJi, AKIIO
:KepeJio XBUJIb KOJMBAETHLCSI 3 IepiogoM 5 Mc, a JOBMKU-
Ha XBWJIi JOpPiBHIOE 7 M.

Busnaute HaliMeHIIy BiJCTaHb MiK ABOMa TOUKaMHu, II0
KOJMBAIOTHCA 3 OJHAKOBUMU (hasdaMU, AKIIO XBUJA IOIIN-
proeThes 3i mBuAKicTIO 650 M/Cc, a yacToTa KOJIMBAHb CTa-
HOBUTHL 185 TI't.

XBuUJIsd Bifl KaTepa, M0 PyXa€ThCA II0 03epy, AifIiiaa g0 Oe-
pera 3a OAHY XBUJIUHY. Bimcranb Midk cycimHiMu rpebens-
MU XBWJi gopiBHIOE 1,5 M, a IPOMIKOK Yacy MiK IIOCJIi-
JOBHUMM yJaapaMu XBUJIi 00 Oeper cTaHOBUTH 2 ¢. Busuau-
Te BificTaHb Big KaTepa g0 Oepera.

3a SKuil IPOMiKOK Uacy 3BYKOBa XBUJIS IIOJO0JIA€ BiJICTaHb
29 KM, AKINO TOBXKMHA XBWJIiL JOopiBHIOE 7,25 M, a yacTora
KosmuBaHb craHoBUTH 200 I'm?

3BYKOBa XBUJIS IIEPEXOJUTh 3 OSHOT'O CepefOBUIlla B iHIIIe.
fAka 3 BeamumH, 110 XapaKTEePU3YIOTh 3BYKOBY XBIJIIO, He
3MiHIOETHCA?

Y AKOMY cepeIoBHIII B3BYK PO3IOBCIOIKYBATUCI He
MoOKe?

AKol npuHIUNIOBOI (hiBMUYHOI IOMUJIKY IIPUIYCKAIOTHCA aB-
TOPU (PIJIBMIB IIPO «30PAHI BIiHU», O3BYUYIOUU «30PAHI»
60i?
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26.12. BBa'kaeTbcsd, 1[0 HAWHMMKUYMNN TOH YOJIOBIiUOI'O I'OJIOCY Mae
yactory 80 I't, a Ha@BUIIMII TOH KiHOYOro IOJIOCY —
1300 I'r. fIKi mOBXKMHU 3BYKOBUX XBWUJIb Y IIOBiTPi Bigmo-
BimaroTs 1um ToHaM? IIIBuAKiICTL IMOIMUPEHHSA 3BYKY Y MO-
BiTpi BBaskaiiTe piBHOIO 340 M/cC.”

26.13. BBa'xaeTbcsd, 110 HaliMeHIIIA YacTOTa 3BYKY, AKUUN MOXKe
yyTH JIOAUHA, cTaHOoBUTH 16 I'm. AKXy moB:XKumHY Mae Taka
3BYKOBAa XBUJS Y HOBiTPi?

? 26.14. Yomy moJuriT KoMmax y OiJIbIITOCTI BUIIAAKIB CYIIPOBOIKYETH-
cs 3BYKOM?

? 26.15. XTO uyacrimie 3Maxye KpujaaMu: O4:KoJa 4u JKMiab? Bin-
IIOBigb OOI'DYHTYMTE.

? 26.16. Yu MorKkHaA 3a 3BYKOM JPWJA 3’ dACyBaTHU: IIPAIIO€ BiH BXO-
JIOCTY UM BUCBeEPAJIoe OTBip? BinmoBigb oOI'pyHTyHTE.

26.17. Busnaure mMBUIKICTh 3BYKY YV CKJIi, SAKIIIO 3BYKOBa XBUJIS
3 yactororo 1200 I'iy mae moB:xkuny 4,25 M.

26.18. [I:xepejio 3BYKY CTBOPIOE XBHJIO 3 dYacToToo 15 kKI'i.
IMIBuaKicTe i1 momupeHHa y rymi gopiBHIOE 60 M/c. Homy
JTOPiBHIOE JOBXKMHA Ili€l 3BYKOBOI XBMJIL IIig 4vac Ii momrm-
PEeHHS B Iymi?

26.19. 11106 Bu3BHAYUTU HIBUAKICTL IIOIIMPEHHS 3BYKY y BOIi, Ha
o3epi poamicTuiu Ha BiactaHi 14 KM aBa uoBHu. Ha oxmo-
MYy 3 HUX BCTAHOBUJIM IPUCTPiH, AKNI OJHOYACHO CTBOPIO-
BaB 3BYKOBUII CUTHAaJI V BOJAL Ta cBiT/ioBuM y nosiTpi. Ha in-
IITOMY YOBHi OyB crocTepirau, AKuil BUMipIOBaB Yac IPUXOIY
3BYKOBOT'O CUTHAJY; BBAXKAJIOCH, IO CBITJIOBUI CUTHAJ JOCH-
ra€e ciocrepirauya MUTTEBO. 3’sCyBaJOCh, III0 3BYKOBUU CUT-
HaJ Hamifmos deped 10 ¢ micaa cBiTyioBoro. fIKke sHaueHHSA
IIBUIKOCTi 3BYKY y BOJIi OTpUMAaJIMN €KCIepUMEHTaTOPu?

26.20. Ilepmuit rypkiT rpomy mifirmoB Ao cmocTtepiraua uyepes 6 c
Imicjasa Toro, AK BiH mobaumB OamckaBky. Ha akiit Bigcrani
BUHUKJA OanckaBka? BakaiiTe, 1110 OJIMCKaBKY CIOCTEPi-
rad 1mod6aymB MUTTEBO.

? 26.21. fIko BJIACTHUBICTIO 3BYKY IOACHIOETHCA BUHUKHEHHA
JYHUN?

* $Ixiio B ymMoBax 3ajmau He 3a3HAUYeHO iHINe, BBasKaiiTe, IO MIBUAKICTDH mO-
IMUPEeHHs 3BYKY B IOBiTpi mopiBHI0e 340 M/c.

148



9

26.22.

26.23.

26.24.

26.25.

26.26.

26.27.

26.28.

26.29.

26.30.

BinckaBka MpOmOBKYETHCA MOJIO0 CEKYHAU, a TYPKIT I'po-
My OyBa€e 4yTHO BiZHOCHO m0Bro. Yomy?

JIlyHa Big mocTpiny mifimmaa go cTpijka uepes 3 C IIicjs mo-
crpiny. Ha akiii BigcraHi Big cTpijka posMillleHO Imepemno-
HY, Big Kol BigOMBCS 3BYK?

CrasneBy nmeTaJsb IIepPeBipAOTH 3a JOIIOMOT'0I0 YJIbTPa3BYKO-
Boro gedexrTockona. Ha akiii rambunHi 3maigeHo gedexT
1 AKa BHCOTAa AeTaJi, AKIIO IIiCJd BUIPOMIHIOBAHHA YJb-
TPasdBYyKy O0yJio 3ad)iKCcOBaHO ABa BiAOMTHUX CUTHAJIHN — Ue-
pe3 100 mxc Ta 200 mic? IIBuAKicTh, HmOIIUPEHHS 3BYKY
y cTaJyi BBaskamTe piBHOIO 5200 M/cC.

2-1 piBeHb CKJIapHOCTI

XJIOMUUK yIYyCTUB M’ AY y OaceitH. Yu 3MoKe BiH mpurHa-
T M’ sS4 Hasad A0 O0OpTHKa, AKIIO CTBOPIOBATHMME XBHJIi,
0’roun masuiiero mo Boxi? CBoro BigmoBigb OOT'PYHTYITE.

IlepeBo € KpaliuM HPOBIAHUKOM 3BYKY, HiK IIOBiTpA, OJ-
HaK, 3aYMHAIOYN JBEPi, MU 3HAUHO MEHIIIE UYEMO IITyM
y cycizabomy npumiinersi. Yomy?

JIroquHa, cToauy Ha Oepesi Mops, BU3HAUMJIA, IO BiICTaHL
MiK ABOMA CyCimHiMU rpebeHsIMy XBUJIb JOPiBHIOE 8 M i IIT0
3a 1 xB moB3 Hel mpoiiiao 45 rpebeniB. BusHaure miBum-
KiCTh HMOIIUPEeHHS XBUJIb.

Ilig gac mITMIIO 3 KaTepa B 03ep0 KMHYJAN AKip, Big AKO-
ro miman xBuji. Pubanka Ha Oepesdi moMiTuB, IO XBUJISA
mirmaa po Hboro uyeped 50 c, a BimcTaHp MiK rpedbeHaAMU
XBUJb JmopiBHIOE 50 cMm. Bim Tako:K momiTmB, IIO 3a 5 C
BimbOysoca 20 cnyieckiB xBuab 00 Oeper. Ha akiit Bigcrani
Bix pmbanxku OyB KaTep?

Ilonmepeuna XBMJISA HMOIIUPIOETHLCA B30BXK I'yMOBOTO ITHYypPa
3i mBUAKicTIO 3 M/C, a YacTOTa KOJIMBaHb IITHypPa CTAaHOBUTH
2 T'n. ¥V aKuX 10 BiIHOIIIEHHIO OJHA OO0 ONHIiN (pasdax KOJIU-
BaIOTHCA TOUKU 'YMOBOTO IITHYPA, AKIIO BiICTaHb MidK ITUMU
Toukamu (5 cm? Homy mopiBHIOE 3cyB a3 Mik HuMU?

XBujas 3 mepiogoM KOJIMBaHBL 4 C IOIINPIOETHCA 3i IIBUJI-
KicTio 3,2 m/c. Homy mopiBHIOE 3cyB (had MiK JBOMa TOY-
KaMMu XBHWJIi, IO JieKaThb Ha OMHOMY HIPOMEHi, AKIIO Bij-
CTaHi MiK HUMU Ta AKepesoM cTaHOBIATHL 40 cm Ta 60 cm
BigmoBimHO?
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26.31.

26.32.

26.33.

26.34.

26.35.

26.36.

26.37.

26.38.

26.39.

3BYKOBa XBUJIA MOMINPIOETHLCS B3LOBK CTPUMIKHA. PisHnuia
(a3 KomuBaHb MiK JBOMAa TOUYKaMU, SKi po3MiIlleHi Ha Bij-

. . . T
crami 1,5 m i 2 M Bifg m:Kepesa 3BYKY, CTAHOBUTD E pan.

3 SIKOIO IIBUAKICTIO HOININPIOETHCA XBUJIA Y CTPUMKHI, AKIIO
yacToTa KoJuBaHb mopiBHioe 500 I'i?

ITorar, HaOaM:KaOUNUChL OO CTAHII, [IOJgAaB CUTHAJI, AKHUU
TaM IIOUyJu uepe3 3 ¢, a uepeld 3,4 XB HmOTAT IpuOYB Ha
cTaHIilo. BRaxkarouu pyx mordara piBHOMipHUM, BU3HAUTE,
3 AKOI0 HMIBHUJIKICTIO BiH pyxaBcCd.

CrmopTcMeH ImouyB, IIM0 KYyJd BJAyYnJIa y MillleHb, uepesd 1,5 ¢
micjasa Toro, AK 3ailicHuB moctpis. Ha sakii Bigcrani posmi-
IIfeHa MillleHb, SIKIT0 KyJsd JieTija 3i mBuakicTio 400 m/c?

JlrtomrnHa CKpPHUKHYJA, IIepedyBalouuM y IeHTPi KOTJOBUHU
miamerpom 30 M. Um mouye BOHA JIYHY BiJi CBOTO 30HKY,
AKIIO BiZoMO, IO 3BYKOBE BifuyTTA y JIOOAUHU 30epira-
eTbcsa npotsarom 0,1 c?

Il mOoIIyKy pudy BUKOPHCTOBYIOTH YJIBTPA3BYKOBi €X0JI0-
Karopu. Ha akiii rmuOuHi nanBe KOCAK pruOU, SKIIO ITPOMIiK-
OK Yacy MiK IIpuiioMOM CUTHAJIB, 1110 BiAOMBAIOTHCS BiJ KO-
cAKa Ta JHA MOPsS, CTAaHOBUTSE 1,5 ¢, a riimOrHA MOPS Y ITLOMY
micti mopiBaioe 1,2 km? IIBuaKicTs 3ByKy y Boai 1500 m/c.

AKIo arognHa IpUKJIage BYXO OO AOBITOTO METAaJIeBOTO
CTPUIKHS, a II0 1HIIIOMY KIHI[IO CTPMIKHS XTOCh YIapUTh
MOJIOTKOM, TO JIIOAWHA IMOouye moABiniHuA yzap. Yomy?

ITapTuszanu, 10 BeJu «PENKOBY BiMMHY» IIi yac Beaukoi
BiTuusuanoi BiliHM, yacTo, 00 BUABUTH IIOTAT, SAKOIO
BOHU IIle He UyJHt i He 0auman, IPUKJIALAJIN BYXO OO0 Pei-
Ku. JAK 1e iMm gomomaraJo?

Ha Bimcrani 413 M Big cmocrepiraua Baapujay MO MigHin
peiirri. Criocrepirau, asKuii IpPUKJIaB ByXO OO0 PeHKU, IIOUYB
3ByK Ha 1,1 c pawmimie, Hi’K 3BYK MIHAIIOB A0 HLOTO Uepes
moBiTpsA. BusHauTe MIBUAKICTL HOINHPEHHA 3BYKY Yy Mini,
SKIIO y IIOBiTpi 3a maHmX ymMoB BOHa AopiBHIOe 340 m/c.

Ha akiit Bigcrani Big m:Kepesa 3ByKy mepebyBa€e cocTepi-
radu, SAKIIIO 3BYKOBMII CHUTHAJ uepes3 BOAY MiHIIIOB A0 HBO-
ro Ha 1,7 c paHimie, HiK uepesd moBiTpa? IIBuAKiCTL 3BY-
Ky y Bomi — 1500 m/c.
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26.40.

26.41.

26.42.

26.43.

26.44.

26.45.

26.46.

26.47.

26.48.

YoMy TOH 3BYKY He 3MiHIOETLCS, KOJH BiH IepPexXOAuTh i3
MIOBiTPA B iHINIe cepefoBHUIIle, XO0Ua MIBUAKICTH ITOIIHMPEH-
HA 3BYKY MO’Ke 3MiHUTHCSA Yy KiJibKa pasiB?

HoB:KMHA 3BYKOBOI XBWJII Yy BOAi CcTaHOBUTHL 3 M. SIKOIO
Oyme moB:xkmHA Iiei xBuai y moBiTpi? IIBuaKicTh 3BYKY
y Boai mopiBHIOE 1500 M/c. {oBeniTh, IO JIOAMHA TIOYYE
el 3BYK.

3-i1 piBeHb CKNagHoOCTI

MexaniuHa XBUJISI IOMIMPIOETHCS Y NPYKHOMY CepeloBU-
mri. 3MileHHsa TOYKM, BiggajsieHol Bif miKepeJa KOJHMBaHD

. T
Ha Bl1ACTaHBb E, Y MOMEHT 4Yacy t:? CTAHOBUTH 4 CM.

BusznauTe amMniTyny KoJWMBaHb cepegoBUIIIA.

ITonmepeuHa XBMJIA IMOHIMPIOETHCS B3AOBXK I'yMOBOT'O IIHY-
pa 3i mBuakictio 15 m/c. Ilepiog KosuBaHb TOUOK IITHY-
pa 1,2 ¢, amnuiTyga KoamuBaHb 2 cM. BusHaure JOBXKUHY
XBUJi, pady Ta 3MIiI[eHHA TOUKU, BiAgaJeHOl Bl asKepeJa
KOJHBaHL Ha 45 M, uepe3 4 C IIicjsd IIOYATKY KOJIMBAHbD.

YoMy yJabTPa3BYK MOXKe IIEPEHOCUTH 3HAUHO O1JIBIITY eHep-
rifo, Hi’K aKyCTUUYHi 3BYKOBi XBUJi?

Y 3BmMuaMHill KUTJOBiINI KiMHATi JIyHa B3arajii He CIIOCTe-
piraerbca. Yu MOKHaA CTBEPIAKYBaTU, IO Y TAKOMY NIPU-
MiIlleHHi 3BYK He BigOuMBaeThCA Bifg cTiH, cTeJi, miggorm?
CBol0o BigmoBigh OOI'PYyHTYIHTE.

CurHaJIbHUM 3apdAn, OYIeHUHA i3 MOPTUPU BEePTUKAJIBHO
BIropy, CajJaxHyB y HAWBUIIIN TOYIII CBOT'O HMOJBLOTY. de-
pes 0,36 c micaa cmajaxy crmocTepiraui Ha 3eMJIi mouyJan
3BYK PO3pUBY 3apdAna. Ha AKy BUCOTY HiZHSABCA CUTHAJb-
Huii 3apan? Akoio Oyjia mouaTKoBa MIBUAKICTE PyXy 3aps-
na? OmopoM HOBIiTpPsA 3HEXTYIUTE.

3BYK BiJ IIOCTPiay, 34i1ICHEHOT'O BEPTUKAJIBHO Bropy, i KyJad
OJHOYACHO HocAramThb BucoTu 170 M. 3 KO0 IIBUAKICTIO
KyJda BuJjeTija 3 rBuHTiBKu? OIOpoM IIOBiTPsS 3HEXTYHTE.

Ha akiit rimmOuHi y KOJI0Asa31 3HAXOAUTLCA BOAA, AKIIO 3BYK
BiJl 3pOHEHOT0 y KOJIOJA3b KaMeHsA uyTHu uepes 1 ¢ micad mo-
JaTKy HagiHHA KamMeHsa? OmopoM HOBITpPSA 3HEXTYHTe.
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26.49. IlapomaaB, pyxamodyuch 03€pPOM, AaB TI'yIOK, YacTOTa SKO-
ro 385 I'i. Ha Oepesi 3ByK ryaka COpPHUIMAaEThCA SIK 3BYK
390 I't. Ak Bu BBaskaeTe: ImapomnjaaB HaOJIMIKAEThCS YU BiJ-
ITalsieThbCesa Bim Oepera? 3 AKOIO IIBUIKiCTIO?

26.50. Jlitak BigpuBaeThCA BiJ 3JIITHOI CMYTH, MAalOUYU HIBUIKICTH
360 kMm/ron. IIpu nmbomMy yTBOPIOETHCA 3BYK 3 UACTOTOIO
255 T'm. 3BYK AKOI yacToTH IIOUye JIOAMHA, 1[0 mepedyBae
Ha aepoapomi?

27. PENATUBICTCbKA MEXAHIKA

Mpuknag po3B’a3yBaHHA 3apadvi

3agauya. BusHauTe KiHeTHUUYHY Ta MOBHY €HEPTii0 PeJIATUBICTCHKO-

. _ KI'-M
IO IPOTOHA, MOAYJIb IMIYALCY AKoro 5,68-107'Y —— . Maca npotona

c
m=1,67-10" kr. IllBuakicTs cBiTia y Bakyymi 3-10° m/c.

Iano: Posg’a3annsa
5 68.10°1° X0 M 3a 03HaUYeHHAM iMIyJabc p=mv. 3TigHO
p=9 c 3 YMOBOIO YACTUHKA € PEJISTUBICTCHKOIO, OTKeE,
_ -27 - . mv
m=1,67-10"" Kr ii iMIyJabc mOpiBHIOE p=—x.
c=3-10° m/c . v’
T2
E —? ¢
K
E —7? Po3B’sa:KeMo e piBHAHHA BigHOCHO V?:
p2c2
V=
2 2 2
p +mgyc
2
. i me
IloBHY eHepriio BudHauaeMoO 3TigHO 3 (opmyaoo E =
2
v
1_7

2
c

ITicnsa mizcTaHOBKM BUPAa3y IIBUJIKOCTI Ta ajaredpaiuHuX mepeTBOPEHD

orpumaemo: E=c,p*+m’c® .

2
. R KI' ‘M KI' -M
IlepeBipuMoO ogMHMNIII: [E] = —\/ - + - = =% .
c c c
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BukoHaemMo po3paxyHKMU:

[E}=3-10° -\/5,682 (107} +1,672-(1077) 32 (10°) =2.107.

Taxkum umzHOM, E=2-10"° .

Kinernuny eHepriio IpoTOHA MOYKHA 3HAUTH AK Pi3HUILIO MiXK HOTO0
IIOBHOIO €HEepPri€io Ta eHepriei CIIOKOIOo:

Ilicna migcTaHOBKM BHMpasy HIBUAKOCTI Ta ajredbpaiuHmx Iepe-

TBOPE€Hb OTPUMAEMO:
_ 2 2 2 2
E _=c\p"+m°c® —mec

IlepeBipuMO OgMHUITI:

2 2 2

2 2 2
M KI' ‘M KI' ‘M KI'-M KI'-M
[EK]: \/ 2 + 2 o 2 = 2 :HH{'
C C C

C C

BukoHaemMo po3paxyHKU:

[E }=3-10° -\/5,682 (107°) +1,672-(10%7) 82 (108} -

~1,67-10°%"-3%-(10° )2 ~5.107"".
Orsxe, E _=5-10"" .

Bionosidv: noBHa eHepria nmporoHa E=2-107"° Ik, a fioro kine-
TuuHa eHepria E =5-10"" IIx.

1-n piBeHb CKJIagHOCTI

=)

27.1. Y aKux 3 HaBeJeHUX HHUKUYe BUIIAJKIiB MOXKHa 3acTocyBa-
T 3aKOHU KJAcU4YHOI (piduKMu, a B AKUX — TiJIbKU 3aKO-
HU peJATUBICTCHKOI (DIBUKM:
a) po3paxyHOK HaBaHTaKeHHA Ha (DyHIaMeHT OYIUHKY;
0) po3paxyHOK TPAeKTOpPii moaboTy cHapsAna;
B) OIIMC PYXY €JIEKTPOHIB B aTOMi;
I') OIINC PYXY eJIeMeHTapHUX YaCTHHOK Y IPHCKOPIOBaYi?

? 27.2. ABTOMOOiLIB BigmaIsieThCs Bil HEPYXOMOT'O cIIocTepiraua 3i
mBuakicTio 120 xm/rox. Cmocrepirau myckae CBITJIOBUM
MIPOMiHb Yy HANPAMKY aBTOMOOiasA. SIKy IIBHAKiCTL Mae
CBiTJIOBUM IIPOMiHB BiTHOCHO aBTOMOOiIA?
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27.3.

27.4.

27.5.
27.6.

27.7.

27.8.

27.9.

27.10.

27.11.

27.12.

Pakera jmeruTh HasdycTpiu cBiTJI0BOMY (PPOHTY Bij majieKo-
ro JI:Kepeja cBiTiia. 3 AKOIO0 3a MOAYyJieM INMBUAKICTIO pakKe-
Ta HAOJIMKAETLCA OO cBiTsIOBOTO (hpoHTY? Homy?

ITlix gac ob6epramua CoHIIA HABKOJIO CBOEI OCi OmMH ¥OTr0
Kpali 3aB:KI1 PYXa€ThCcA 00 3eMJIi, a iHmmii — Big 3emri.
Yy 3 0O4HAKOBOIO IIMBUIKICTIO IPUXOIUTH A0 3€MJIi CBiTJIO
Bim 000x KpaiB Couna? HYomy?

SIKi YMHHUKY BU3HAUYAIOTh €HEPrilo CIOKO0 Tijma?

Buszaure eHepriio CIoKoi0 cTajeBol KyJi macoro 2 Kr. Yu
BMiHUTBLCSA BiAIOBiAb, AKIIO KYJA TOTO CaMOI'0 PO3Mipy
oyne nepes’saHoi0? IlIBuAKiCTE MOIIMPEHHS CBiTJIa y BaKy-
ymi 3-10° m/c.

ARy Macy mMae Tijio, eHeprisd CIOKOI SKOT'0 CTaHOBUTL
1
40,5-10"° Ix?

2-1 piBeHb CKJ1IAAHOCTI

Tijio pyxaeThbCA BIJHOCHO iHepIliaJbHOI CHUCTEMHU BIAJIIKY
3 MOCTifiHOIO MmMBUAKicTIO. I[JIs AKOTO cmocTepiraya He 0Oy-
IYTh IPOABJATUCS PEJATUBICTCHKI eperTr?

IIpoToH 1 HEUTPOH PyXalThCA HA3YCTPiU OAMH OJHOMY 3i
mBuakoctamu 2,1-10° km/c Ta 1,5-10° ¥M/c BigmoBinHO.
Buszaure mBUAKIiCTh, PYyXy NIPOTOHA BiJHOCHO HEHMTPOHA 3a
KJIACUYHOIO Ta PeJATHUBICTCHKOIO (hopMyJgaMU AOJaBaHHSA
mIBUAKOCTe. SIKuiT BUCHOBOK MOXKHAa 3pOOUTHI?

KocMmiuHa cTaHIlig BigmaasgeTbCcd Bif IJIaHeTH 31 MIBUAKICTIO
1,2-10° m/c. 3i crannii y HampaMKy ii pyxy craprye pake-
Ta i pyxaersca 3i mBuakicrio 1,2-10° mM/c BigHOCHO cTan-
mii. BusHauTe mMBUAKICT, PYXYy PaKeTH BIAHOCHO IIJIAHETH.

Axuit posmip matume 20-mMeTpoBa pakeTa BiJHOCHO iHep-
IiaJbHOI CUCTEMU BiIJIIKy B HAIPAMKY PYXY, AKIIO IIIBUI-
KiCTh PYyXy pakKeTu BIJHOCHO I[i€l CHCTeMHU CTaHOBUTH
2,4-10° m/c?

MeTpoBa JiHiliKa MiCTUTBhCA Yy KOCMiUHOMY KopaOJi, AKui
pyxaeTrbed 3i mBuakicTio 2,7-10° M/c BigHOCHO iHepIians-
HOI cuCcTeMu BiAJIiKy. ¥ CK1JIbKHU pasiB BiJHOCHO IIi€l cucTe-
MU BiJIIKy 3MiHUTBLCA: a) JiHiitHUI po3Mip JIiHINIKKU y Ha-
MIPAMKY PYXy pakeru; 0) momepeuHuil po3mip JiHifAKM?
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™)

™)

™)

27.13.

27.14.

27.15.

27.16.

27.17.

27.18.

27.19.

27.20.

27.21.

27.22,

Pakera pyxaerbcsa 3i mBuakictio 2,2-10° kM/c BimHOCHO
HepyxoMoro cuoctepiraua. IloTounuit KOHTPOJIb CICTEM pa-
KeTHu KOCMOHABTH BUKOHAJIU 3a 5 rox. BusHaure, CKiJIbKU
yacy TpUBaB KOHTPOJIb 3a TOAMHHUKOM CIIOCTepiraua.

Ha kocmiumomy KopabJui, SAKuii pPyxaeThbCcA 31 IMBUAKI-
crio 1,8-10° M/c BimHOCHO iHepmiaspHOI cmcTeMm Bimui-
Ky, IPOMIIOB PiK. ¥ CKLJIBKHU pasiB MOBIIIe BiH TpHUBaTHUMe
B iHepIliaJbHiN cucTeMi Bimmixy?

Tino mae macy 2 Kr i pyxaersca 3i mBuakicrio 1,8-10% m/c
BiIHOCHO 1HepIIiaJbHOI CHUCTEMHU BiAJaiKy. BusHauTe eHep-
rifo 1bOro TiJla AJIA CIIOCTepiraya, HEPyXOMOI'O B 1HepILi-
aJbHiN cucreMi.

fIke 3maueHHsa maja O IIOBHA eHeprisd pakKeTu, mMaca SAKOI
15 1, y cucremi BigaiKy, saKa IoB’sg3aHa i3 3emJelo,
AKOM pakeTra pyxaJjacsd BigHOCHO 3eMJi 3i HIBHIKICTIO
2,7-10° m/c?

Busnaure KiHEeTHUYHY €Hepriio mMpoToHa, SAKIIO TOU pyxXa-
€ThbCA 31 mMBUAKicTIO, AKa mopiBHioe 0,8 mMBUAKOCTI CBiT-
Ja y BaKyyMi.

3 AKOI0 IIBUAKICTIO Ma€ PyXaTUCh HEHTPOH, 100 HOro Ki-
HeTUYHAa eHepTrisa JopiBHIOBAJIA eHEePTrii CIIOK0I0 HEeNTpPoHAa?

Maca ueiirpora 1,67-107%" kr.

3-i1 piBeHb CKNagHoOCTI

IITo € BigHOCHUM TiA yac B3aeMoAil Tl — IXHi IMIIyJabCH UM
3aKOH 30epe:keHHsa iMoyiabcy? BiamoBigs oOGrpyHTyiiTe.

Yu mMosKe IIOBHA eHepria Tijga O0yTu pisdHOIo y pidHUX iHep-
miaJdbHUX cucTeMa Bimaiky? BigmoBigb oOr'pyHTyIiTE.

IoBeniTh, 1110 BUKOHAHHS 3aKOHY 30epe:KeHHA eHeprii 6e3-
YMOBHO BHMAara€e BUKOHaHHS 3aKOHY 30epe:KeHHA Macu
(i maBIIaKw]).

CoHIle MOXBUJINHYU BUIIPOMiHIOE Y KOCMIUHUM ITPOCTIip IpU-
6au3HO 6,6-10*' kBrrox eneprii (1 kBt -rox =3,6-10° I:x ).
Ha crinpbku 3a XBUJIMHY 3MeHINTyeThbcsa Maca CoHIa 3a
paxyHOK BUIIPOMiHIOBaHHA? 3a AKuM uyac maca CoHIA
ameHIIUTBCA B 1,5 pasy? IIpokoMmeHTyiiTe OTpUMAaHY Bif-
IOBiIb.
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27.23.

27.24.

27.25.

27.26.

IIporon, pyxarouuchk 3i mBuakicrio 0,8 ¢, BiiTae B ejgex-
TPUUHE I1oJie. Ky Pi3HUII0O MOTEHIIia/NiB BiH 3MOXKe TIOH0-
JaTu?

SIKoio Mae OyTuM KiHeTHMYHa eHeprid Tija macoi m, Io0
MOro IIO3MOBXKHIM pO3Mip 3MeHINUBCA: a) y O pasis;
0) B n pasiB?

Y KocMiuHMX MPOMEHAX 3yCTPiuarThCsA NPOTOHU, €eHEprid
axux pocsarae 101 eB. Tiamerp N'amakTuky mpubIn3HO J0-
piBHIOE 10° cBiTsTOBHX pOKiB. CKijJbKM yacy 3HAZOOUTHCS
IIPOTOHY, 11100 ITPOUTU KPidhb 'amaKTUKY, 3 TOUKU 30PY CIIO-
cTepiraua, HepyxXoMoro: a) y cuctemi Biminiky «I'amakTu-
Ka»; 0) y cucreMi BimmiKy «mpoToH»? CBiTJ0BUH PiK —
Ile BigcTaHb, AKY IPOXOAUTH CBiTJIO 3a 1 piK.

Yu 3MoiKe BiIbHMI HEHUTPOH IojoJiaTH BimcTaub Big CoH-
A 10 3emJi, pyxamouuch 3i mBuakictio 0,6 ¢, SKmo Jac
MOT0 JKUTTS B CUCTEeMi BimJIiKy, IMOB’sI3aHill 3 UM HEHTpPO-
HOM, HOpiBHIOE ITpuban3Ho 12 xB?
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MOJIEKYJIAPHA DISUKA
| TEPMOAUWHAMIKA

28. OCHOBHI NMOJIO>XXEHHA MKT byA40OBU
PEYOBMHU. MACA 1 PO3MIP ATOMIB
| MOJIEKYJ1. KUIbKICTb PEHOBUHU

Mpuknaan po3B’saA3yBaHHS 3apaud

3amaua 1. IlopiBHANTE uncao MoJIeKyJa: y 22,4 r KucHio Tay 30,8
BYTJIEKHCJIOT'O Ta3y.

Ilano: CI Poss’azannsa
m, =22,4 r m, =22,4-10"° kr 3a JOmOMOTOI0 IIepio-
Mo, =30,8 T Mgy ~30,8-10° kr ITUYHOI T?.6JII/IIJ;1 XimMiuHHX
’s ereMeHTiB MeHIeageeBa
N, =6,02-10 BU3HAUMMO BiJHOCHiI aToM-

MOJIb . .
Hi Mmacu Oxcureny i Kap-
Neo, Gomy: A, (0)=16 a. o. M
N, A (C)=12 a. 0. M.

IToriMm 0o6umCAMMO BiZHOCHI MOJEKYJISPHI Macu KUCHIO I BYyTIJIe-
KMCJIOTO rasy:

Mr(Oz):Z-Ar (0)=2-16=32 (a. 0. m);

M (CO,)=A (C)+2-A (0)=12+2-16=44 (a. 0. m).

MoJsgspHa Maca KHMCHIO ¥ BYTJIEKUCJIOI'O Irady BiJIIIOBiHO JOPiBHIO-
iote: M (0,)=32-10° ——; M(CO,)=44-10"

MOJIb MOJIb
Huciio MoJIeKyJ y pedoBUHI Bu3Ha4uMo 3a gopmyinoro N =VN,,

KT

m m
ne v=—.0Orxe, N=VvN,=—N,.
M M
TakuM YMHOM, BiJHOIIIEHHS YHCJIa MOJIEKYJI KMCHIO 11 BYTJIEKHCJIOTO
razy BU3HAYAETHCA 3a BUPA30M
N 0, _ mcon

Oy

N o, m, M co,
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IlepeBipuMO OOMHMITI:

KT
KI-
Ncoz _ MOJIb __ 1
N, KT
2 KI-
MOJIb

BusnHaumMo umcioBe 3HAUYEHHS HIYKaHOi BeJIMUMNHU.
Ne, | 30,8-107.32.10°
No, | 22,4-10° 44.10°

=1; Ng, =N, -

Bionogidv: uncjio MOJIEKYJ OJHAKOBE.

3amaua 2. IlImaTouok mapadinmy o6’emom 1 Mm®, KmHyTHH y ra-
pAYY BOAY, PO3ILJIaBUBCS M YTBOPUB IJIIBKY, ILJIOIIA HMOBEPXHI SKOI
craHoBuTh 1 M° . BusHaure miamerp MoseKysau nmapadiHy, BBasKao04u,
IIT0 TOBIIIMHA IJIIBKW AOPiBHIOE AiaMeTPy MOJIEKYJIN.

IlaHo: CI Poszs’azannsa
V=1imm® | V=10 m® 06’em mMaTouka napadiHy mOpiBHIOE
S=1wm2 00’emy mapadiHoBOI MJIiBKM, IO YTBOPMJIA-
4 — 9 ca Ha moBepxHi Boau. O6’em mapadiHOBOI
M : IJIIBKY JOPiBHIOE TOOYTKY MJIOIMI 11 moBepxHi
Ha TOBINMHY. 3a YMOBOIO TOBIIMHA ILJIiBKU
IOPiBHIOE AiaMeTpy MOJeKyJu Iapadiny.

TakuM YMHOM, AiaMeTp MOJIEKYJU mnmapadiHy BH3HAUMMO 31 CIIiB-
. . 14
BintHomenHa V =8d_, sBigcu d, = E .
IlepeBipuMoO ogmHMIIL I BU3HAUMMO YMCJOBe 3HAUEHHS HIYKaHOIL
BEJIUUNHN:
3 -9
M 10 9
[dM]ZFZM; {dM}:TZIO 5 dM =1 HM.

Cxim 3adHaumTH, M0 PiBHicTL 00’eMiB mMMaTouka napadiny i ma-
padiHOBOI IIJIiBKY, BUKOPHUCTAHA IIiJ Yac po3B’ A3yBaHHA 3a7a4i, € IPH-
O0JIM3HOIO, OCKIJIbKKM HEe BPaXOBY€ BiAcTaHb MiiK MoJieKyJgaMu mapadi-
Hy. ToMy oTpuMaHuii pe3yJabTaT Aa€ YABJEHHSA TiJIbKMN IPO HOPAIOK
BeJIMUMHU JiaMeTpa MOJEeKyJau napagdiny.

Bidnosidv: giamerp MoseKyau napaginy d =1 HM.

1-1 piBeHb CKNaaHoOCTI

? 28.1. fIKum e (pismuHMii 3MicT BiJHOCHOI MOJIEKYJISIPHOI Macu pe-
YOBUHMU; BiJHOCHOI aTOMHOI Macu peuoBUHI? IKUii 3B’ I30K
MK IIMMH BeJIUUYMHaAMI?
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28.2.

28.3.

28.4.

28.5.

28.6.

28.7.

28.8.

28.9.

28.10.

28.11.

Yu BimOyBaeThCs TEIJIOBUI PYX: a) Y BOMi, HAJUTINA y TJie-
YnK; 0) IIMaTOUYKY JIbOAY; B) aTroMi OKCUTEHY; I') IIOPOIIINH-
Ii; 1) eJIeKTPOHi?

YueHb BUIAQAKOBO 3JaMaB KYJIbKOBY PYyuKy. Bimomo, 1110
pYYKa 3JIaMa€ThbCsd, AKIIO0 OyAYTH IIepebopeHi cuam mpu-
TATaHHSA MiK MOJIEKYJaMHU IJIacTMacu. Y1 BOacTbCs YUHIO
BiIHOBUTU IiJiCHICTh PYUYKHU IJIAXOM IIPUTUCKAHHA BiJ-
JaMaHUX dYacTUH ojHiel g0 oxHoi? Bimgmosignr o0r'pyu-
TYHTE.

Yu BiApPIBHATUMYTHCA TPAEKTOPil PYyXy MOJEKYJUN B IIOBi-
Tpi ¥ BakyyMmi? BigmoBigb oOr'pyHTYIiTE.

Ilnsa HagaHHA MIITHOCTI cTajeBUM BHpoOaM ixX ITOBepxHe-
BUI IIIap HACUYYIOTh a30TOM, TOOTO a30TyOTh. Ha saxomy
(hisuuHOMY ABUIIL I'PYHTYETHCA Iieii mmpoiiec? Yomy as3ory-
BaHHS 3QiHCHIOIOTH 3a BUCOKUX TeMIIepaTyp?

Sk BimomMoO, MisK MOJIEKyJaMU PEYOBHMHU HA OJM3BLKUX Bij-
CTaHAX JiIOTh CUJM BiANITOBXYBaHHA. YoMy K pedyOBHMHA
He PO3IaJacThCsa Ha OKpeMi MoJeryam?

Yu € crpaBeAJMBUM TBEPAKEHHS, I1I0 00’eM rasy B IOCY-
IUHi JopiBHIOE cyMi 00’eMiB #ioro mosexkya? Bigmosigs o0-
I'PYHTYITE.

BusHauTe BiTHOCHY MOJIEKYJIAPHY MAacy: a) BYIJIEKHCJIOTO
rasy (CO,); 6) merany (CH,); B) Bogu (H,O); r) miokcuny
KPeMHiio (SiOz); 1) BOTHIO (Hz) .

3a IOIOMOIOI0 IepioAMuYHOl TabJUIll XiMiUHMX eJJeMeHTiB
MenpgenieeBa Bu3HauTe BiJHOCHY aTOMHY Macy: a) Iigpore-
Hy; 0) I'eiito; B) Kapb6ony; r) Cyaedypy; n) ®Pepymy.

BuszauTe BiZTHOCHY MOJIEKYJAPHY Macy IBOATOMHUX rasiB:
a) BOAHIO; 0) KUCHIO; B) a30Ty.

Inss BUBYEHHA OPOYHIBCBKOTO PYyXy (PpPaHIy3bKUMN (|i-
3uk K. IleppeH BUKOPUCTOBYBAB YAaCTUHKHU OdiaMeTpPOM
Oau3bKo 1 MKM. ¥ CKiJabKM pasiB AiamMeTp IIMX YacTH-
HOK OijnpImiuii 3a giaMeTp MoJieKyJam Boau? Bsaskaiite,
IITO0 CepenHill miamMeTp MOJEKYJIU BOAU IIPUOJIMB3HO IOPiB-
mioe 2,5-107° cwm.
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28.12.

28.13.

28.14.

28.15.

28.16.
28.17.

28.18.

28.19.

28.20.

28.21.

28.22.

28.23.

Ha ¢oTo3uHiMKy 300pakeHHsI, OTPUMAHOTO 3a JOIOMOI'OIO
eJIEKTPOHHOTO MiKpPOCKONIa, BUAMMUN JiaMeTp MOJEKYJu
neakoi peuoBmuu gopiBaioe 0,4 mMm. Busnaure giamerp mo-
JIEKYJIN I[i€l PEUOBUHU, SKIIO eJIEKTPOHHUM MiKPOCKOII Ja€
30inpienns B 200 000 pasis.

2-1 piBEeHb CKJIAAHOCTI

s criocTepeskeHHA OPOYHIBCBKOTO PYXY BUKOPUCTOBYIOTH
yacTuHKu po3Mmipamu 0,1-1 mxm. YUu BmacTbcsa cmocTepi-
raTu OpOyHiBChKUM pyX yacTuHKHU po3mipom 0,1 mm? Big-
MMOBiIb OOT'PYHTYHTE.

YacTo y CTOBIII COHAYHOIO CBiTJIa, AKE IIPOHUKAE Uepes Bi-
KHO, MOKHA IIOMIiTHUTH APiOHI MOPOIIUHKY, 1110 O€3YIIMHHO
M XaOTHUYHO PyXaloThCA B MOBiTpi. Um MOXKHaA TaKuUU pyxX
HasBaTu OpoyHiBchbKUM? BigmosBigb oOTr'pyHTYyITE.

Yomy OpOyHIBCBKUM PyX OyAe IMOMIiTHUM TiJIBKU y YacTH-
HOK MaJioi macu?

IlopiBHsANTE UMCIO MOJIEKYJ B 1 MOJIb BOAM Ta KHCHIO.

Yu 3MiHUTBCA KidbKicTh peuoBmHU, K110 200 r abony e-
PETBOPUTHU CIIOYATKY Ha BOAY, a IIOTiM Ha nmapy? AKImo 3mi-
HUTBHCS, TO AK?

V mocyauui micturbea 1,505-10% mousekysn BogHO. SIKa
KiJIBKiCTh PEUYOBUHU, BUPaKeHa B MOJAX, IepedyBae B IIii
IMOCYIMTHi?

CKiIbKY MOJIEKYJI MiCTHUTBCA B 35 MOJbL reJii?

Busnaure MOJApPHY Macy # Macy MOJEKYJu IYKpPY
( C12H22011)'

Maca MOJIeKYJIH AedKOoro ragy gopisaioe 3,32-10%" kr. Bu-
3HAUTe MOT0 BiTHOCHY MOJIEKYJAPHY Macy. IIpo axuii ras
nnerbca?

BuznauTe Mmacy MOJIeKYJIN KUCHIO, IIaM’ ITAIOYM, IO I MO-
JIeKyJa IBOATOMHA.

Maca 18,06-10 MoJeKya HedKol PeUYOBMHHU JOPiBHIOE
102,6 r. BusmauTe macy MOJEKYJHN i1 MOJAPHY Macy Iriei
PEUYOBUHIU.
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28.24.

28.25.

28.26.

28.27.

28.28.

28.29.

28.30.

28.31.

28.32.

28.33.

28.34.

28.35.

28.36.

Ckinbpku moJsieRkyJa Mmictuthbess B 300 r peyoBuHM, MOJIApPHA
Maca AKOI CTaHOBUTH 32 I'/MOJIb?

fxoro € maca 54,1810 momexyn amiaxy (NH,)?

CkinbKku MoJIeKyJ MicTuTheAa B 30 T BOOHIO?

fAroro € maca 200 Moab BYIVIEKHCJIOTO Tasy?

fIKa KiJbKiCTh PEUOBUHU MICTUTHCA B KpaIlJji BOAW MAacoOio
0,9 mr?

3-1 piBeHb CKJIagHOCTI

Kymaio 06’emom 2 i1 HanmoBHeno 10 r xucHio. Busnaure KoH-
IMEeHTPAaIlil0 MOJEKYJ KUCHIO B KYJIi.

Bason 06’emom 20 1 HamOBHEHO BOJAHEM, KOHIIEHTPAIIis MO-
JIEKYJI AKOTO CTaHOBUTH 2,5-10%° M. Busmaure macy Box-
HI0. CKiJIBKM MOJIiB BOJOHIO MiCTHUTHCS B 0ajioHi?

AsroMiHieBa 1 3aJIisHa JeTaji MiCTATH OJHAKOBE YICJIO aTo-
MiB. BusHauTe mMacy ajlIloMiHieBOl geTaJsii, AKIIIO Maca 3a-
JizHOI 2 Kr.

Y CKiJBKHM pasiB uMcJIO aTOMiB y IIIMaTKy 3aJjisa OiabIie,
Hi’K y 3JHUTKY 30JI0Ta Tiel camol macu?

3a 1 ¢ 3i CKIAHKY BUIAPOBYEThCA B cepefaboMy 410" Mo-
JeKyJ Boau. 3a AKUK yac Bumapyerbca 50 r Boau?

3 BigKpuTOi ImOBepXHi 3a ABI m00m BumapyBaJjocda 126 r
Boau. CKiIBKY MOJIEKYJI Y cCepeHbOMY BHJIITAJIO 3 IIOBEPX-
Hi Bogu 3a 1 c¢?

CKiIBbKU MOJIEKYJ MiCTUTBCA Y BYIJIEKMCJIOMY radi Macoro
100 r? fAxka maca omuiei mosexkyaun? BusHauTe KoHIIEHTpA-
I[if0 MOJIEKYJ BYTJIEKHCJIOTO Ta3y 3a HOPMAaJbHUX YMOB,
AKINO IOT0 T'yCTMHA 3a HOPMAaJIbHHX yMoB 1,94 Kr/m°.

SHaWUIiTh T'YyCTUHY BOAHIO, SIKIIO YMCJIO MOJIEKYJI BOTHIO
B nmocyauHi o0’emom 40 1 B 2 pasu Oijblme 3a umcao ABO-
rajapo.
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28.37.

28.38.

28.39.

28.40.

28.41.

28.42.

28.43.
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28.44.

28.45.

28.46.

28.47.

3aJizo mepedyBae y TBepaoMy craHi. IKuit 06’eM mpu I1bO-
My 3aiimaoTs 5-10% Mosekyu 3amiza?

OniHiTh KOHIIEHTPAI[iI0 BiILHUX €JeKTPOHIB y HaTpii, BBa-
sKaouu, 110 Ha OAWH aTOM IPUIIaJa€ OAUH BiJIBHUI eJIeK-
TpoH. I'ycruHa Harpito 970 Kr/M°.

V nocyausi 06’emom 0,1 nv® micturbea 2,7-10%* mosexry
IesAKoro rasy. BusHaure MOJIIPHY Macy IILOTO rasdy, SIKIIO
iioro ryctura 0,09 r/cm’. IIpo skwuii ras igeTnca?

Y nBox mocyamHaxX MiCTATHCS BYIVIEKHUCJIUN ras 1 BOJeHb
OJHaKOBOI rycTuHU. Bu3HauTe BiZHOIIIEHHA KOHIIEHTPAIlill
X ras3iB y IIOCyAMHAaX.

PagonoBi Bamuu micrare 1,8-10° aromis Pazony B 1 x
Boau. CKiJIBKM MOJIEKYJ BOAU B CcepeIHLOMY IIPHUIIAJAE Ha
onuH atom Pamony?

flxy macy Byriaexuciaoro ragy (CO,) pO3UMHEHO B ILIALI-
i 3 aumoHagom ob’emom 0,5 j, AKIO HA OTJHY MOJIEKY-
ay Tagy npumnazgae 5,56-10° moserys Bogu?

SKIMO CKRISHKY MiUYeHMX MOJIEKYJI Boau BUINTU y CBiTOBMI
OKeaH, a IIOTiM 3aYepPHHYTH MOBHY CKJIAHKY, TO CKLIbKHU
B Hili onuHUTLCA MiueHuX MoJaekya? O6’em Boau y Csito-
BOMY OKeaHi BBasKaiTe TaKUM, 110 fopiBHIoe 1,31-10"° m°.
06’em craauaku 200 cm®.

IlopiBHAITE YMCI0 MOJEKYJ BOAM 1 PTYTi B HOCYyAMHAX PiB-
HOT'O 00’eMy.

¥ nmocyauHi 06’emom 50 a1 3mimanu 48 r KucHIO i 84 r a3o-
Ty. BusHauTe MOJIApPHY Macy i KOHIIEHTPAI[il0 OTPUMAaHOIL
cymirri.

Smimmananu 30 r a30Ty i AedKY KiJTbKiCTh BYTJIEKMCJIOTO T'a3y.
SHaHIiTL Macy BYTJIEKHCJIOTO Ira3y B CYMillli, SKIIIO MOJISIP-
Ha Maca cyMminii 32 r/mMoJb.

Y cywmim KucHio ¥ ByrJjexucjoro rasy moxanu 280 r aso-
Ty. BusHauTe MOJIAPHY Macy M BiJCOTKOBUM CKJIaJ OTPU-
MaHOI cyMiIi, AKIIO KIJbKICTh PeUYOBMHU B il cyMiIri
craHoBuTh 30 Moib, a ii maca gopiBHioe 0,98 Kr.
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28.48.

28.49.

28.50.

28.51.

28.52.

28.53.

CKiJbKM MOJIEKYJ MiCTHUTBCS B IOBiTpi Macor 1 Kr? Baa-
JKaiTe, IO MOBiTPsA CKJIaZaeThcsa 3 KucHIo (22 %) i asory
(78 %), a MOJIeKyJIu IIUX ras3iB JBOATOMHI.

Buszaure BigcTaHbL MidKk HaAROJAMMKUMMM HOHAMHU KyOiuHOI
KpucTaJJiuHol rpaTku 3aJjiza. IlopiBHANTEe oTpuMaHuii pe-
3yJIbTAT 3 TAaOJMYHUM 3HAUEHHAM pajiyca aroma Pepymy
(ry = 1,24-107° cm).

Busnaurte ryctuny Boau. BBaskaiiTe, 1110 KOKHaA MOJIEKYJa
BOAM ABJSE co6oio chepy miamerpom 2,5-107'° M, mi ce-
pU JOTHUKAIOThCA OJHA OO OJHOI, a IXHi IeHTPU YTBOPIOIOTH
Ky0iuHi rpatku. IlopiBHAITE pe3yabTaT 3 TAOJIMYHUM 3HA-
YeHHAM I'yCTUHHU Boau. Yu BigmoBizmae 3amama mMomesanb 0y-
IOBU BOIU IiicHOCTi?

Y npunani O. IlltepHa 6inbIla yacTUHA MOJIEKYJ cpibJa
pyxaeTrbcd 3i mBuaKicTio 300 m/c. Busnaure 3cyB MaKCcH-
MyMy TOBHIMHUN CMYKKH cpibjsa, 1110 ociB Ha 30BHIIIHBO-
MYy IIMJIIHAPi, BITHOCHO MOro po3TalllyBaHHs Y BUIAAKYy He-
PYXOMUX IUJIIHAPIB, AKIITO YacTOTa 00epTaHHA ITUJIIHIPiB
20 06/c. Pagiyc soBHimEBOTO muiainapa 10 cm. Pagiycom
BHYTPIIIHBOTO IIUJIHAPA 3HEXTYBAaTH.

Y nocaimxenni O. IllTepHa 3a TemMIepaTypu BUIIapOByBaH-
HdA cpidbsma 1200 °C 3cyB MakKCcUMyMy TOBIIIUHU CMYKKHU CPi-
0Jia, 110 OCiB HA 30BHIITHbOMY IMJIIHAPi, cTaHOBUB 5,0 MM
BiTHOCHO HMOT0 PO3TAIllyBaHHA Yy BUIIAAKY HEPYXOMUX I[M-
JdirapiB. BusHauTe mMBUAKiCThL OilbIIOI YacCTHMHU aTOMiB
cpibsa 3a 1iei TemMIiepaTypu, SKIIO pajiyc 30BHIIIITHBOTO
muaiaapa 10 cm, a gwacrora obepranua 40 o6/c. Pagiycom
BHYTPIIIIHBOTO IMUJIIHAPA 3HEXTYBATU.

Y nmocaimxxkenui O. IllTepHa yacToTa o0epTaHHA ITUJIIHAPiB
nopiBaIoe 800 06/c, pagiyc 3oBHimHLOrO ruaiaapa 0,65 m,
a cepemHs HMIBUAKICTHL PyxXxy aromiB cpibaa 520 m/c. Bu-
3HAUTe KYTOBUU 3CYyB MAaKCHUMYMYy TOBIIUHU CMYKKHU CpPi-
0Jia, YyTBOpeHOI aToMmaMu cpibJia, AKi ocijiu Ha 30BHIIIHBO-
My IIMJIiHAPi, BIAHOCHO pO3TalllyBaHHA CMYKKH y BUIIA-
Ky HepyxoMux HUJIiHAPiB. UuM BiApPi3HAIOTHCS OTPUMAaHI
CMY:KKH Y BUIIAAKY IMJIIHAPIB, IO 00epTalOTLCSA, Ta He-
pyXoMux?
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29. MOAEJIb IOEAJIBHOIO rA3Yy.
TUCK | TEMNEPATYPA lA3Y.
OCHOBHE PIBHAHHA MKT rA3iB

Mpuknaan po3p’sa3yBaHHS 3apay

3agaua 1. 3HaHIiTL cepeJHROKBAAPATUUHY HIBUAKICTh MOCTYIIAIb-
HOT'O PYyXy MOJIEKYJ reJjiio 3a remueparypu 1200 K.

Tano: Poss’azannsa
T=1200 K HIna Bu3HaueHHA cepelHbBOKBaJApPaTUUYHOI
b5 Il HIBUAKOCTIL PYXY MOJEKYJ I'eJlifo0 CKOPHUCTAEMO-
k=1,38-10 _R Ccd CIIIBBIOHOIIIEHHSIMU
2
3 . mO Ucep.}cB.He
vcep.}cB.He _ ? EHe ZEkT 1 EHe = 2 *
. 3kT
3BifcH BUILIUBAE, MOV, .,y =, | » A€ M, ~— Maca MOJEKY-

m,

He

JIN TeJIiio.

151 BUBHAUEHHA Macu MOJIEKYJIU T'eJIifo CKOpHUCTAaEMOCSA mepioauy-
HOIO TabJuIlero XiMiuaux ejreMeHTiB MeHgeneeBa. 3HaieMO BiTHOCHY
aroMHy Macy I'emiro: ArHe =4 a. o. M. IloTrimMm BusHauumMo BiTHOCHY MO-
JeKYJISIPHY Macy TreJiio: MrHe = ArHe =4 a. o. M. Toxi Mmacy MoJIeKyJH
rejilo BU3HAYUMO 3a (opmymnoio m, =M, -1,66-10%" kr. Takum

TH

3T
M -1,66-10% '

IlepeBipuMO oguHUIII:

UNHOM, vcep.I{B. He Z\/

- K M
R KI'- 072 M M
[V = = =—.
[ cep.KB.He] KT KT c
Busnaunmo umcjoBe 3HAUEHHS ITYKaHOI BeJIMUNHN:
3-1,38-107°-1200
A —— =1934; v, . 4. =1934 M/c.
o 4-1,66-10" o
Bidnosidv: v, .. 5 =1934 M/c.

3amaua 2. Kos0a, HamoBHeHA JeAKNM ABOATOMHHUM ra3oM, 3a3Ha-
Ja ail yabTpagdioseToBOro BUIPOMiHIOBaHHSA, BHACJJILJOK YO0 YacTHHA
MOJIEKYJI IILOI0 ra3y aucoiliroBaja. IIpu mboMy B K0J10i yCTaHOBUBCH
trcK 93 klla. 3HaiigiTs THCK rasy g0 OIIPOMiHEHHs, AKIIO TeMIepaTypa
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rasy B KoJibi He 3MmiHmacsa. BigHoieHHA MOJEKyJ rasdy, AKi gu-
COIlifoBaJIu IIiJ Ai€r0 yIbTpadioseTy, 40 HOUYATKOBOTO UMCJia MOJIEKY.JI
mopiBuioe 0,12.

Iano: CIl Posg’a3anna
p,=93klla| p, = 93-10° IIa CropucraemMoca (popmMyJiow, AKa
AN 0.12 3B’sI3y€ THUCK i TeMIlepaTypy rasy: p=
o ) N kT
N, =nkT . Ockinpru n=?,T0 %z Vl
by — ? i Py :_kTL 1
N Vv

0
3a yMOBOIO TeMIlepaTypa rady B Koj0i He 3miHmIaca, Tooto T, =T, .

b, D, .
Takxum ymHOM, — = , 3Bigcu
N

1 0

p.N,
10. 1
N (1)

1

Py =

Yucao 4acTHHOK rasy IIicjs BILIMBY Ha HBOTO yJIbTPadiosieToBoro
BUIIPOMiHIOBAHHSA 30iJIbIIIYETHCA BHACJIILOK PO3MaJaHHA JBOATOMHUX
MOJIEKYJ Ha aTOMM. Y ILOMY BUIAAKY KOJKHA MOJIEKYJia PO3MagacThCA
Ha ABa aToMu. To[l UMCJIO YaCTMHOK IicJId BILJIMBY Ha ras yJabTpadio-
JIETY OOUYMCJIIOEThCA 3a (DOPMYJIOIO

N, =(N,~AN)+2AN, (2)

e MepHIuii HOomaHOK (B3ATUN y MYKKM) BU3HAYAE UYMNCJIO MOJEKYJI
y rasi, a gpyruii nomaHok — uwmciio atoMmiB. IligzcraBumo popmyay (2)

1) & . _ pN, 1
y hopmyny ( ) U OTPHUMAEMO: P, _m_pl _
0 1+—
N,

0
IlepeBipuMO OAMHUIIL ¥ BUBHAUMMO UYMNCJIOBE 3HAUEHHA IMTyKaHOIL
BEJIUUYNHU:

[po]=11a; {Po}=93'103ﬁz83-103; p, =83 xlla.

Bidnosidv: Tuck rasy p,=383 klla.

1-n piBeHb CKJ1IagHOCTI

? 29.1. 3rigHO 3 O3HAUEHHAM MOJIEKYJHU ileaJIbHOT'O ra3y He B3ae-
MOJiIOTh OJTHA 3 OJHOI0. UM MOKHaA CTBEPAKYBaATU, 10 PyX
MOJIEKYJI ileaIbHOTO ra3dy abCOJIOTHO BiJILHUI BiJl BIJIUBY
IHIIIMX MOJIEKYJI?
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29.2.
29.3.

29.4.

29.5.

29.6.

29.7.

29.8.

29.9.

29.10.

29.11.

29.12.

29.13.

29.14.

29.15.

BeKkTopHOIO UM CKAJAPHOIO BEJIUYHNHOIO € THUCK?

Yum 3yMoBJIeHUUM aTMochepHUl THUCK IIOBIiTpPA Ha IOBEpPX-
Hi SemJri?

SIK 3MiHUTBCS THUCK rady B IOCYJAMHIi, AKIIO 30iIbIINTLC:
a) KOHIIeHTpAaIlid MOJIEKYJI ra3dy; 0) IMBUAKICTh TEIJIOBOIO
PYXy MOJIEKYJ ra3y; B) 00’eM mOCyAuHU?

AKuM 3MiHaM MiKPOCKOIIIUHMX IIapaMeTpiB rady BiJIIOBi-
nae IMiABUINEHHS: a) TeMIepaTypu rasy; 0) KOHIleHTpaIlrii
MOJIEKYJ Tazy?

YoMy, 3aHYPHUBIIIA TEPMOMETP y IIOCYAUHY 3 BOJOIO, HE
MOKHAa Bijpas3y K 3HiMaTu Horo moxasu?

Yomy Oyab-siKe Tijo, 3aHYpeHe B rapsdyy BOJIYy, He Harpi-
BAaETHCSA BUIIE BiJl IIeBHOI TeMIiepaTypu?

Konu mosexkysu moBiTps pyXamwThCA IMBUIINE: BIITKY YU
B3UMKY? BiamoBigb oOGrpyHTyiiTE.

Kucenb i BogeHb MalOTh OJHAKOBY TeMIilepatypy. du on-
HaKOBi: a) cepelHi KiHeTHUYHi eHepril MOJIeKyJ ITUX ra3siB;
0) cepegHBLOKBAJAPATHUYHI IIBHUAKOCTI PYyXy MOJIEKYJ IIUX
razis?

YUy MOKHA CTBEpPIAKYyBaTH, IO JIOAWHA 340POBa, SAKIIO
TeMIeparypa ii Tisa cramoBuTh 311 K? Bigmosigs o0r'pyH-
TYHTE.

Temmeparypa moBiTpsa B kimuati 20 °C, a Temmeparypa
Boau B Kactpyai Ha 30 °C Bumia. BusHaure abcooTHY
TeMIIepaTypy BOAU.

ATrmochepHuii Tuck gopiBaoe 760 MM pT. CT., a TUCK rasy
B OasioHi — 5 MIla. ¥V ckinbKm pasiB Tuck y 6ajoHi Bu-
muii Bixg armochepHOro?

IIix uac HarpiBanHA rasy oro Tuck 36igbmiused Ha 50 klla.
Buszaure THCK rasdy micJjsa HarpiBaHHSA, SKIIO 40 HarpiBaH-
HA THUCK CTAHOBUB (35 MM PT. CT.

YUy MoKe HTHCA IPO THUCK Tasdy B IIOCYAUHiI ob’emom 5 .,
AKINO 1ell ras micturk: a) 10 monekys; 6) N, MoJIeKyJ?

ATr™mochepHUii THCK 3yMOBJIEHUM Baroio IMOBiTpsa. K min-
TPUMYEThCSA HOPMAaJbHMUI THUCK Ha OOPTi KOCMiuHOTO KO-
pabJisi, AKIITO MOBITPsS B HHOMY HeBarome?
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29.16.

29.17.

29.18.

29.19.

29.20.

29.21.

29.22.

29.23.

29.24.

29.25.

29.26.

29.27.

Yy uymHUTL NOBITPA, AKMM HaIIOBHEHa KiMHaTa, THCK Ha
cresro? BigmoBiab oOrpyHTYyIITE.

2-1 piBeHb CKJ1IaAHOCTI

BusnauTe iMIIyJabC i KIHETUUYHY €HEePTii0 MOJIEKYJIU KUCHIO,
sgKa pyxaeTbcsa 3i mBuakictio 500 m/c.

KineTuuHa eHeprisa MOJIEKYJN AesKOl PeUOBUHU JTOPiBHIOE
0,5 eB (15B=1,6-10" II:x). BusHauTe mMBUIKICTb PyXY

miel MoJseKyJsn, AKINO il Maca mopiBHIoe 7,3-107% r.

Mounekyia azoTy JeTuTh 3i mBuakicTo 600 Mm/c meprnengu-
KYJIIPHO OO CTiHKM mocyauHu. BusHaure: a) iMImyjabc mMo-
JIEKYJIX OO0 yaapy o0 CTiHKY mocyamHM; 0) iMITyJabc, mepe-
JTaHUHM CTiHIII MOJIEKYJIOI0O BHACJiZOK aO0COJIIOTHO HPYIKHO-
ro 3iTKHEHHA.

Yu 3MiHUTBCA TeMmIlepaTypa aproHy, AKIIO cepemHsd Ki-
HeTHUYHa eHeprid aroma Aprouy 30imbmutrbea Ha 50 % ?
SIKI10 3MiHUTBCSA, TO Y CKiJIbKMU pasiB?

3a AKOl TeMIIepaTypu cepenHsa KiHeTHUYHAa eHeprisd MoJIeKY-
JIU ieaJbHOTO OZHOATOMHOTO rady mopisaioe 2-1072° I:x?

CepenHsa KiHeTHYHA €eHEPTis IOCTYyHAJbHOTO PYXY MOJIEKYJI
ragy 3a temieparypu 500 °C mopiBuioe 0,1 eB. 3maigiTs
3HAUEHHS KiHeTHYHOI eHeprii 3a Temnepartypu: a) —273 °C;
6) 1000 °C.

Ax 3MmMiHUMJIaca TeMIiepaTypa iJeaJbHOI'o rasy, SKIIIO ce-
penHsa KiHeTHYHa eHeprisda mHNoro MOJEKYJ 3MeHMIIUJIacsd
B 1,2 pasy? IlouarkoBa Temmneparypa ragy 127 °C.

Apron nepebyBae 3a Temueparypu 27 °C. Kimeruuna eHep-
rid TeIJIOBOTO PYyXy BcCix #oro mojekysa gopiBuioe 10 k.
Busuaure umciyio MOJIEKYJI apTOHY.

Buszaure Kinetmuny erepriro 10 aromip Iesito 3a Tem-
nepatypu 47 °C.

Y mocyauni 3a remmneparypu —5 °C micturbea 10 mosb of-
HOATOMHOTO rasy. BusHauTe NOBHY KiHETUUHY €HEPTiio MO-
JIeKyJI IIbOTO rasy.

CepenHbOKBaApaTUYHA IMBUIKICTE MOJIEKYJI apTOHY OOPiB-
Hioe 470 m/c. BusHauTe cepeHBOKBAAPATUUYHY IITBUIKICTD
KPUIITOHY 3a IIiel camol TemmepaTtypu. fIlka TemmepaTypa
aprouny?
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29.28.

29.29.

29.30.

29.31.

29.32.

29.33.

29.34.

29.35.

29.36.

29.37.

29.38.

CepenHbOKBaApaTUYHA IITBUAKICTD MOJIEKYJIN JeSIKOTO ra3y
npu 0 °C mopiBHioe 360 M/c. flKa cepeaHbOKBaJApaTUUYHA
IIBUIKICTE MOJIEKYJI IILOTO rady 3a remmeparypu 127 °C?

3a SKOl TeMmepaTypu MOJIEKYJU HEOHY MAalOTh TaKy caMy
cepeqHbOKBAAPATHUYHY HIBUJAKICTH, AK 1 MOJIEKYJH TeJiio
npu 0 °C?

BusuauTre cepeqHbOKBaAPATUUYHY IMIBUIKICTh aToMiB ['esniro
y ¢doTochepi Conmnsa 3a remueparypu 6000 K.

Ha cKinbKu BiZICOTKiB 30iJBIINTHCA CepegHLOKBaIAPATUY-
Ha NIBUAKICTh MOCTYIIAJIBHOTO PYXY MOJIEKYJI BOJAAHOI Hapu
y pasi migBuienHsa temiepatypu Bix 37 °C mo 40 °C?

IligBumennsa rtemmepatypu rasy Ha 150 K mpuseno nmo
30iJIBIIIEHHSA CepeIHbOKBAIPATUYHOI IMBUIKOCTI HOro Mo-
aexkys Big 400 m/c 1o 500 m/c. Ak mae 3mMiHUTHUCA TeMIie-
paTrypa rasy, 1mobd cepeIHbOKBaJpaTHUYHA INBUIKICTL HOTO
MOJIeKYJI ImigBumiuaacsa me Ha 100 m/c?

IIBi omHaKOBI mOCyAWHHU 3aIllOBHEHI Tra3oM: IlepIiia reJi-
€M, a Apyra Heomom. Temmeparypa ob6ox rasis 300 K. Ha
CKIJIBKU CJIiJI 3MiHUTH TeMIepaTypy rasy B OAHil 3 Iocy-
IUH, 100 cepeIHbOKBAAPATUUYHI IMTBUIKOCTI MOJIEKYJ Te-
JIi1o i1 HeoHY cTaju piBHUMHu? Po3risHbTE BCi MOKJINBI Ba-
piaHTH PO3B’sI3aHHA.

Y mocyauni 3a arMmocepHOTro TUCKY MICTUThCSA aproH. Bu-
3HAUTE CEePeJHLOKBAAPATHUYHY HIIBUAKICTH MOJIEKYJ apro-

Hy, AKINO IX KOHIeHTpamia B mocyauui 1,5-10%° cm2.

CepenHbOKBaApPaTHUYHA IMBUAKICTH TEIJOBOTO PYXYy MO-
adekysn pesakoro rasdy 1900 m/c. AKuil TMCK YMHUTH Ha
CTIHKM IOCYAWHU ras, AKII0 KOHIIeHTpallisd oro MoJIeKyJI
10*" m%, a maca mosnerynu 3,32-107%" kr?

SHaHIiTh KOHIIEHTPAI[il0 MOJIEKYJ KICHIO, AKIIO MOT0 TUCK
0,2 MIla, a cepegHbOKBaJApPATUUYHA MIBUAKICTHh MOJIEKY.J
700 m/c.

Ilicia HarpiBaHHA THUCK rady B 3aKPUTili mocyauHi 30ib-
muBca B 16 pasiB. fIK 3MiHmaacsa cepegHLOKBaapaTHUHA
IMBUAKICTh MOJIEKYJI IILOTO Ta3y?

IlopiBHANTE THMCK KMCHIO ¥ BOAHIO 3a OJHAKOBUX KOHIIEH-
Tpamii, AKIIO CepeIHbOKBAAPATUYHI IMIBUIKOCTL MOJIEKYJI
M1X rasiB OJHAKOBI.
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29.39.

29.40.

29.41.

29.42.

29.43.

29.44.

29.45.

29.46.

29.47.

29.48.

SIK 3MiIHUTBCA THCK rasy B pasi 3MeHIIIeHHS 1oro KOHIleH-
TpaIltii B 4 pasu, AKINO CepeIHbOKBaApaTUUYHA IIBUIKICTH
MOJIEKYJI IIPU IIbOMY 30iJbIIUTHCA B 2 pasu?

Cepenus KiHeTHUYHa eHeprisg MOJEKYJ OJHOATOMHOIO imge-
anpaoro rasy 0,038 eB, Tuck y mocyauui 0,2 MIla. 3ua-
HOITh KOHIIEHTPAIlil0 MOJIEKYJI I[HOI0 rasy.

Busnaute cepeHi0 KiHETHYHY €HEPTrilo IIOCTYIIaJbHOTO
PYXy MOJIEKYJH iJeaJbHOTO OJHOATOMHOTO rasy, SIKIIO 3a

tucky 200 kIla foro KoHmeHTpalisa mqopiBHIoe 5-10%° M °.

K 3MiHUTBCA THCK ieaJbHOTO Tady B pasi 3MeHIIIeHHS
oro 00’eMy BTpHUUYi Ta 30iJbIIIEHHA CepPeaHbOl KiHEeTHYHOI
eHeprii MoJyieKyJ yaBiui?

3-i1 piBeHb CKNagHoOCTI

Yu oqHaKOBUMU € TUCKU ¥ cuju TUCKY Ha cTiHku AD i BC
o6oamouKku ABCD (nuB. PUCYHOK), 3alIOBHEHOI CTHUCHEHUM
rasom? SIKIIO cuaM THCKY HEe OJHAKOBi, TO YoMy OOOJIOH-
Ka He HaOyBae NMPUCKOPeHHsA y OiK mii OiynbIroi cumam?

B C

A D

I'az macoro 6 Kr saiimae 06’em 10 m°. fIka cepemHBOKBA-
IpaTUYHAa MIBUIKICTh PYyXYy MOJIEKYJ ra3y, SKII0 MOro THUCK
200 xIIa?

BusnauuTe THCK a30Ty, SAKIIO CepeAHLOKBAAPATAYHA IIIBU/I-
KicTb pyxy foro moiserysa 500 m/c, a rycruna 1,35 Kr/M°.

I'yetmHa rasy B 6aJIOHI ra30HAIIOBHEHOI eJIeKTPUYHOIL JiaM-
nu 0,9 kr/m°. Ilicia BMHKaHHA THUCK y JaMIi 3pic Bix
80 klIla mo 110 kIla. Ha cKinbKu 30iJbIIuIacsa IIpU I[bO-
MY CepeIHbOKBaJApaTUUYHA MIBUIKICTH MOJIEKYJ Tasy?

Bonenn mepedbyBae 3a remmeparypu 290 K i Tucky 10 MIla.
Busuaure cepeHBOKBAAPATUYHY IITBUAKICTh MOJIEKYJI BOJI-
HIO Ta MOro I'yCTUHY.

I'as ryctuHO0 5,95 Kr/M° mepebyBae 3a HYJIbOBOI TeMIIe-
patypu. S3HAUIITh THUCK Ta3y, SKII0 Maca MOro MOJIEKYJIN

7,3-10% r.
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29.49.

29.50.

29.51.

29.52.

29.53.

29.54.

29.55.

29.56.

29.57.

29.58.

Hapn Semuiero 1mo KoJ10Bil op0iTi pyxaeThesa CyoyTHUK i3 ce-
penHboIO MIBUAKicTIO 7,9 KM/c. Ilmomia momepeuHoro Ire-
pepisy cynyrHuka 3 m2. Tuck moBiTpss Ha BuCOTi opbiTu
0,138 mlla, remmeparypa 120 K. OmimiTs umciio 3iTKHEHD
MOJIEKYJI IOBITpA i3 cymyTHUKOM IIpoTarom 1 c.

SHAUAITH YMCJIO MOJIEKYJ OgHOATOMHOTrO rady macomo 10 r,
AKIIIO cepegHbOKBaJpaTUUYHAa HNIBUAKICTH MOTO0 MOJEKYJI 3a
remrnepatrypu 300 K mopiBaioe 500 m/c.

CepenuboKBagpaTUUYHA INIBUAKICTE MOJEKYJ OJHOATOMHO-
ro ragy 3a temnepartrypu 20 °C gopiBHioe 236 Mm/c. BusHa-
yre macy 10%* Mosekys mporo rasy.

V mocyauui mictuThea 1,5-10% MoJleKyJ BYTJIEKHCJIOTO
ragdy 3a Tucky 300 xIla. Busmaure ryctuny rasy B IIOCY-
IUHi, AKIIO IIOBHA KiHeTHMYHA eHeprid Moro MOJIEKYJ cTa-
HOBUTH 831 II:k. Axuit 06’eMm mocyauam?

I'as saiimae 06’em 4 a1 3a Tucky 500 Ila. 3HaligiTL cymap-
HY KiHEeTUUYHY €HepTiio IOCTYIIaJbHOTO PYXYy MOT0 MOJIEKY.I.

IIBi omHAKOBi KOJIOM 3 OMHAKOBOIO K1JIBKiCTIO MOJIEKYJ BOJ-
HI0o 3’emHaHi TpyOKoio i3 KpaHoMm. CepegHLOKBagpaTHY-
Ha IIBUAKICTHL MOJIEKYJI BOAHIO B mepmriii koabi 400 m/c,
B apyriit 600 m/c. fIxka BcTaHOBUTHCS CepeIHbOKBAAPATIIU-
Ha MIBUJAKICTb, SKIIO BIAKPUTH KpPaH, IO 3 €IHYE KOJ0m?
TemmooOMiHOM 3 HABKOJUIIIHIM CepemoBUIIleM 3HEeXTYBaTHU.

IIBi KOJIOM, IO MIiCTATH KMCEHBb OJHAKOBOI KOHIIEHTpAIlil,
3’eqHaHi TPyOKOIO i3 KpaHoM. ¥ IepIiii KoJy0i YmcIo MoJie-
KyJ yTpudui OijibIilie, HidK y Apyriii. BusHauTe cepeHbOKBA-
IPaTUYHY IIBUAKICTh MOJIEKYJI V APYTiil K0J0i, AKIIO B IIep-
mrii BoHa aopiBHIOE 400 M/c. CepelHbOKBaIpPATUYHA IITBU/I-
KiCTh MOJIEKYJI ITic/isA 3MilTyBaHHA rasiB mopiBHioe 458 m/c.
Tern1000MiHOM i3 HABKOJIUIITHIM CEPEIOBUIIEM 3HEXTYBATH.

CKiIbKY MOJIEKYJ MIiCTUTBCA B 2 M? rady 3a HOPMAaJbHUX
YMOB?

OmiHiTh cepemHIO BifCcTaHb MijK MOJEKyJaMU Ia3y 3a HOP-
MaJIbHIX YMOB.

Ha gui mocyauHm;, 3alI0BHEHOI HMOBITPAM, JIEKUTH IIOPOMK-
HA CcTaJjieBa KyJbKa paaiycoMm 2 cMm i macorw 5 r. [lo akoro
TUCKY Tpeba CTHUCHYTH MHOBIiTPA B MOCYIAMHi, II00 KyJIbKa
migaanacsa Bropy? CepeaHboKBaJpaTHUYHA INBUAKICTH MO-
JIEKYJI mOoBiTpsa mocriiina i1 mopiBHIOE 500 M/c.
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29.59.

29.60.

29.61.

29.62.

29.63.

29.64.

ATrmochepa Benepu maiiike IIJIKOM CKJIAJAETHCSA 3 ByTJIe-
KucJoro rasy. Temneparypa 0ijis IOBepXHi IIJIaHETH CTaHO-
BUTh 0au3pKo 500 °C, a Tuck — 6aus3pko 100 atMm. Axuiz
00’eM IIOBUHEH MATH JOCIiTHUIIbKUI 30HI Macoo 1 T, 11100
IJIaBaTH B HUKHiIX miapax armocepu Benepu?

IloBiTpsiHA KyJisi HallOBHEHAa TeJIieM 3a HOPMAaJLHOTO aT-
mocdepHoro TuckKky. Chepuuna o00JI0HKA KYJi BUTOTOBJIE-
Ha 3 MaTepiany, KBaJpaTHUN MeTp SIKOTro mMae macy 1 Kr.
IIpu axomy MiHiMaJabHOMY paziyci KyJasd IIigHiMe cama
cebe? TemmepaTrypa rejirmo i TeMmMmnepaTypa HaBKOJUIIHBO-
o MOBiTPs OgHAKOBI I opiBHIOITE 273 K. Monapuy macy
IMOBiTPA BBaKaTHU TAKOIO, IO AJOPiBHIOE 29 I'/MOJIb.

06’eMm moBiTpaHoi KyJi mopiBHIoe 224 Mm%, maca itoro cde-
puuHOoi obosoHKM 145 Kr. KyJiito HalmoBHEHO rapAYUM II0-
BITpAM 3a HOPMAaJILHOTO aTMOC(hEPHOTro TUCKY. SIKa TeMIie-
paTypa IoBiTpsa Mae O0yTu BcepeAnHi 000JOHKU, II00 KYJsd
nmouajya migHimarmca? Temieparypa HaBKOJHUIIHLOI'O ce-
penoBuiria 0 °C. MossgpHy Macy HOBITps BBasKaTH TaKoIo,
1o mopiBHIOE 29 I'/MOJIb.

IBi mocyauam o6’emamu 10 s i 30 1, 3amoBHEeHi moOBiTPAM
OJHAKOBOlI TeMIlepaTypu, 3’€JHaHi TPYyOKOIO i3 KpaHOM.
IIpu 3akpuTOMYy KpaHi THUCK y IIOCYANHi O0iJbIITOT0 00’eMy
cramoBuTh 10° Ila. SIKImoO KpaH BiAKPUTH, TO B IOCYAMHAX
ycraHoBuThea Tuck 3-10° Ila. IKuii mOYaTKOBUI THCK IIO-
BiTpaA B mocyauHi MeHIIoro o6’emy? Temmeparypy BBaska-
THU IIOCTiNHOIO.

IIBi moCcyn1HM, 3alIOBHEH] PIBHUMMU ileaJIbHUMU ra3amMu O -
HaAKOBOI TeMIlepaTypu, 3’€THaHiI TpyOKo i3 kpanoMm. Tuck
y mocyanHax nopiBHioe 760 MM pT. cT. i 3 aT™M, a YMCJIO MO-
sekys raziB 2-10% i 7-10* simmomizmuo. IKuUM 6yIe THCK
y mocyAauHaX, SKI0 BiIKpUTHU KpaH, 110 3’€IHy€E TPYOKM?
TeMmnepaTypy rasis BBasKaTH HOCTiNHOIO.

Tpu 6amonm o6’emamu 3 J, 7 J i 5 J1 3am0BHEHi BigmoBij-
HO KHCHeM (0 TUCKY 2 aTMm), a3zoToM (3 aTm) i ByrJjekuc-
aum raszoMm (0,6 aTm) ogHAKOBOI TemMmnepaTypu. 3’€IHABIIN
Bci 0aJIOHM MisK c00010, OTPUMAaJIM CyMiIr rasiB Tiei camoil
TeMIIepaTypu. SHAUIITh TUCK OTPHUMAaHOI CYMIiITi.
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29.65.

29.66.

29.67.

3amaua

Y Bakpury nmocyamHy, 10 MICTUTh IIOBiTPs, BBEJU PiAKUNI
e(ip. BuaBuaocsa, mio micad #ioro BUMIapoBYBaHHA KOHIIEH-
Tpalis MoJIeKyJ rasomozmi6Horo edipy mopiBaioe 10% m~?°,
a THUCK y mocyauHi migsumuBcsa Ha 414 IIa. Busuaure cra-
ay BoabmMmana, sSKITo TeMIeparypa cywmimri rasiB 27 °C.

Y mocyauHi MicTUTBCSA 030H (03) 3a remueparypu 527 °C.
Yepes sAKuiich yac 030H IIOBHICTIO IEPeTBOPUBCA HA KU-
ceab (0,) i BecraHOBmIIACA TeMIepaTypa, L0 AOPiBHIOE
127 °C. Ha cKinbKM BiZICOTKiB 3MiHUBCA THCK y OaJyoHi?

Y mocyamHiI MiCTHUTBLCS CYMiIl as3oTy i BOAHIO. 3a TeMIIe-
parypu T, micjas TOTro K a30T IIOBHICTIO AMCOIIilOBaB Ha
aToMHu, a AUCOIialli€elo BOAHIO IIle MOKHA OyJO 3HEeXTyBa-
THU, TUCK Y IIOCYIMHIi CTaB AOPiBHIOBATHU p. 3a TeMIepary-
pu 2T, micias gucomiloBaHHS 000X rasdiB, THCK Y IIOCYIH-
Hi cTaB AopiBHIOBATHU 3p . SHAUIUTL CIIiBBiITHOIIIEHHA YNC-
jaa atomiB Hitporeny # I'izporeny B cywmimri.

30. ISBOMNPOLECHU. PIBHAHHA CTAHY
IOEAJIBHOIO rA3y. PIBHAHHSA
MEHAEJIEEBA — KJIANEUPOHA

Mpuknaan po3B’a3yBaHHA 3apaud
1. IlpyxxHY KyJai0, IIIO 3aIllOBHEHAa ra3oM Ta Ma€ papmi-

yc 10 cm 3a soBHimEbOro THcky 10° Ila, momimieHo mij asBim mosi-

TPAHOTO Ha

cocy. SIKkmM Mae craTm 30BHINIHiN THCK, IT00 pamaiyc KyJi

36inpmuBca Ha 0,5 cM? THCK, AKUI CTBOPIOETHCA 000JI0OHKOI0, p=ar?,

IIa . .
me a=1,66-10" —? i r — pagiyc kymi. TemmepaTypy rasy BBasKaTu
M

IIOCTiMHOIO.
Ilano: CI Poszs’a3annsa
P, =10° Ila P, =10° IlIa K10 THCK rasy Bcepenu-

6=1,66-10" 2> | 4=1,66-10" =

Hi KyJi TOpPiBHIOE CyMi 30BHIIII-
HbBOT'O THCKY W THCKY, AKHUH

R =10 cm N R =0,1m N CIpUUYMHsAE Ha ras o00JOHKA,

AR=0,5 cm AR=0,005 ™ TO PO3Mip KyJi He 3MiHIOBaTH-
MeThCs.

P, — ?
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SIKIITO THCK ycepeanHi KYJIi IepeBHuIlye CYMapHUU THUCK 000JIOHKH
KYJIi Ta 30BHIIIIHBOT'O TUCKY, TO KyJd 30iJbITIyBATUMETHCSA B PO3Mipax.
Y npoTuneXHOMY BUIAAKY PO3Mipu KyJi 3MeHITyBATUMYTHCA.

Otr:ke, MOYATKOBUY THCK rasy BCepefuHi Kyuai p... . =P +aR?;
y BUOaAKy 30igbIIeHHA pajiyca KyJi o BeauuuHu R,, TuckK craHo-
BUTHME P = p+aR’, ne p — 30BHimHI}i TUCK.

BCep. K,

OckinbKu 3a YMOBOIO Maca ra3y BcepeauHi KyJi Ta ioro reMmepary-
pa He 3MiHIOIOTLCS, TO THCK rasdy i 1oro o6’em moB’si3aHi 3akoHoM Boii-
asa — MapiorTa: p V.,=p V,. Tyt 06’emu rasy BcepefuHi Kyi

BCep. K, BCep. K,

. . . . . . . 4
Io U micasa 30inbpIneHHA Ii pagiyca BiAIIOBIZHO JOPIBHIOIOTE V, = gan’
. 4 N . .
iV, =§nR23. TakuM uMHOM, 30BHIIIIHiN THCK, 3a AKOI0 pajiyc KyJi

30i1pMUTHECA A0 BenuuunHu R,, BU3HAUNMO 3a (hDOPMYJIOI0
3

p=(p1+aR12)R13—aR22. (1)
R2
IIyxanuii THCK BiAgmoBimae yMoOBi
R, =R, +AR. (2)
IlincraBumo y dopmyay (1) popmyny (2) i oTpuMaemo:
3
P, =Dy il + - 3(R15_(R1+AR)5)‘

(R,+AR) (R, +AR)
I1a

3 2

. . M
IlepeBipumo oguuumi: [p,|=Ila-—+-X—-m" =Ila.
M M

Busmaunmo umcioBe 3HAUYEHHS IlIYKaHOI BeJINUMHNI:

3 7
{pz}:105, % +( 1,66)310 (105_10,55)'10—10z 0,47105;
’ 10,5)"-10°°

p, =47 klla.

Bidnosidv: 30BHiIIHIN THCK p, =47 klla.

3amaua 2. Bogsguuii maByK-cepeOpsAHKa Oyaye y BoAi Ha riamuOMHI
50 c™m moBiTpAHUN OyAUHOUYOK. IJIsT IIHOTO BiH MEePEeHOCUTH HAa JIallKaX
Ta YepeBIli Oy Ib0ANIKY aTMOC(ePHOro IMOBITPS I moMiIae ixX mig KyIoJ
MaBYTHUHU, IPUKPIIJIEHNN KiHIIAMHA 10 BOOAHNX pocanH. CKiIbKU pei-
ciB Tpe6a 3pobuTH MABYKY, 1100 06y IyBaTH Oy IUHOYOK 00’eMoM 1 cm?,
IIopasy IepeHocsaun 5 MM° IOBiTpsa 3a aTMocdepHOro THCKY?*

* §fxmio B ymMOBiI 3amau IbOTO PO3JAiJy He 3a3HAUEHO iHIINEe, aTMOoC(hepHU
THCK BBasKamTe Takum, 1o aopiBaioe 100 xIla.
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IlaHo:
h=50 cm

V=1cm®
V,=5 MM
Do =10° Ila

g=10 —

p=1000 —

N —?

CI

h=0,5 m
V=10"° m®
V, =5-10"7 m*
Do =10° Ila

g=10 —

p=1000 —

Poss’azannsa

BBaxarumemo, 110 TeMmuepaTrypa
IIOBiTPA, AKe MMaBYK IIEPEHOCUTH AJIfA
OymiBHUIITBA OYyAMHOUKA, 3aJIMIIA-
eThbcAa mocrititHoro. Toxdi, Kopucrylo-
ynuch 3akoHoM bBoiaa —Mapiorra,
danumieMmo pisHicTe p,V, =pV, ne
V, — mnoBHui 06’eM mOBiTpPA 3a arT-
Moc(hepHOTo TUCKY, AKUU MaBYK Mae€
IepeHecTu AJsd OymiBHUIITBA Oymu-
HOYKa; V — 00’eM OyJUHOUYKA; p, —
aTMochepHU TUCK; p — THUCK, AKUUN
BiITIOBiZla€ TUCKY IIOBIiTPA BcepeauHI
OyImHOUYKA.

IIpu 11bOoMYy p BUBHAYAETHCA CYMOIO aTMOC(EPHOTO TUCKY I TUCKY,
KNI YMHUTH Ha OYJMHOYOK CTOBII PiAMHU 3aBBUIIKU K.

h
Takum uunoMm, p=p, +pgh, a V] =(1+£)V . Tyr p — ryctuna

BOJIU.

b,

OcKiJIbKU IaBYK 3a OAMH pelic y cepegfHbOMY II€PEHOCUTDL MOBi-
TpA 3a aTMoc(epHOro THUCKY 00’emoM V,, To Aasa Toro mo0 mepeHe-

: . Vi .
ctu moBiTpa 06’emom V,, oMy HeoGxigHO 3pobutu N =—- peiicis.
Y pesyiapTari oTpuMaemMo (GpopmMysay 0

7

IlepeBipuMO OgUHUIII: [N]

h |V
1+&)_.
Py )V,
KT M KT
M| e 2
14 M ¢ Mo+ M |
Ila M’ KT

2
C ‘M

Busnaunmo uncioBe 3HAUEHHS H_IyRaHOI BeJINYMHU.

{N}=(1+

10°-10-0,5

10°

=210; N =210 peiicis.

10° ]'5-109

Bionosiov: KinbKicTh peiiciB N =210.

3amaua 3. Ha pucyuky nogano rpadik mpoiecy, AKuii Bif0yBaeThCs

B imeasbHOMY rasi mocrtitinol macu. Hinaakm 1-2 i 3—4 — isorepmmu.

Ilo6ynyiiTe rpacgik mporo mpoiiecy B koopamuartax V, T. 3HaigiTh

00’eM rasy B cTaHi 3, AKm0 00’emu rasy B craHax 1, 2 i 4 gmopiBHIO-
1oTh 20 g, 40 1 i 40 g1 BigmoBimHO.
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v

O Vl 2 V
Ilano: Poss’azanna
V=20 xn OckinmbKu Maca rasy B XOi IIpollecy He 3MiHIO-

V,=V,=40 1 | Bamacd, TO ra3 mifKOPsA€TbCI OCHOBHOMY PiBHSAHHIO
imreanbHOTO rasy, To0TO Ajasa mianamoxk 1-4 i 2—3 3a-

— ? . . .
V3 : IIUITIeMO B1AIIOB1IHO P1BHAHHA:
bV, _pV; (1)
T, T
pYV, _pV, (2)
T T

1 4
Y piBHamuax (1) i (2) imgexc mapamerpiB rasy (TemiepaTrypwu,
TUCKY % 00’eMy) mos3Hauae HoMep cTaHy. OCKiJIbKU 3a YMOBOIO 3a-
nadi gimaaku 1-2 i 8—4 — isorepmu, o T, =T,, a T, =T,. Bupasumo

712 sz/z . 711 plI/l

3 piBHAHDB (1) i (2) BigHOIIEHHA — = ——— i — =—— BiAMOBiAHO # 110-
I, pV, T, pV,

PV, _pY
pVy bV,

PiBHAEMO IXHIi IpaBi YaCTUHU: . Y pe3yJabTaTi OTPpUMAaeEMO

BUpPAa3 OJd IIIYKaHoTo 00’ eMYy:

%:%ﬂnnzpmwvi (3)

p,p,V,  p,p, V,

[\

Ile BpaxoBaHo, 1o V,=V,.

Kpim Toro, minaaxkm 1-4 i 2—3 € BigpiskaMum npsaMux, AKi mpo-
XOOATHh Uepes3 IIOUaTOK KOOPAMHAT, a OT:Ke, THCK i 00’eM Ha Imux JIi-
JAHKax npomopiiiHi. Toxl ana 3adzHaueHUX OIIAHOK BUKOHYIOTBHCS
TOTOXKHOCTI:
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P
p4=71V4, (4)

1

p; = ﬁ—v . (5)
3 BupaziB (4) i (5) BunauBae, 110 &=£, a &:L.
P, V p "
ITligcraBuMoO 11i cmiBBimHOIIEHHA Yy Bupas (3) i oTpuMaeMo:
1 v,
V,= Vi/ -—-, abo V,=—*.
13 1 1

IlepeBipuMO OAMHUIIL ¥ BM3HAYMMO UYMNCJIOBE 3HAUEHHSA ITYKAaHOIL
BEeJINUNHN:
2 2
(V,]=Z =n; {v,}=22-80; V,=80 x.
Ja 20
Temep mobyayemo rpadik mboro mpoiiecy B Koopauuatax V, T
Ta BHU3HAUMMO 3B’A30K Mi)K TeMIepaTypolo i o0’emoM rasy Ha JIi-
aaakax 1-4 i 2—-3. IIad mboro CKOPMCTAEMOCS OCHOBHUM PiBHSAH-

) . pV _ pV,
HAM CTaHy 1JleaJbHOTI'0 rasy Ha 3a3HaUYeHUX OIJIAHKaX: 7=1T1
. pvV bV, ) 1
i —==-22aTako:K TUM (PAKTOM, III0 AJIA IINX JIISHOK BUKOHYIOTHCS
T

2
ToTOoKHOCTL (4) i (5). OTiKe, 3ayseKHicTL 00’€My Bif TeMIlepaTypu Ha

. . T . .
ninaani 1-4 mae Buraan V=V, [—, a Ha giaaHni 2—-3 — BHUIIAL
1

T . ..
V=V, T BurkopucToByoUM OCTaHHI CIIiBBiAHOIIIEHHS, JIETKO BCTAa-

1
HOBUTH CIIiBBiJHOIIIEHHA Mi’K TeMIepaTypaMu, 3a SKUX IIPOTiKaOTh
izorepmiuHi mpomecu 1-2 i 3—4. IIaa mporo y 3ajekHicTb 00’emy
Bin Temmneparypu Ha AiaaHni 1-4 samicte 06’emy V migcraBumo V

M OTPUMAEMO:

2
.
T,=| o= | T=41.

1

Takum umHOM, Yy Koopauuarax V, T mpomecu 1-2 i 3—4 300pa-
JKATUMYThCA AK AIIAHKU idoTepM (Bimpisku, mapajenabHi oci V) mpu
temueparypax 1; i 47, BiamosigHO (ZmB. pucyHOK). IIpu nmromy Ha
ninaeni 1-2 06’eM 30igbITyBATUMETBCA BiJ BeJIMUYUHU V, IO BeJlHUH-
HuV,, a Ha AiadaHni 3—4 — 3MeHIIyBaTUMEThCA Biff BeaIuuuHU V, 10
BesmuuHN V,. [linaaku 1-4 1 2—3 ABAAI0OTH cO00I0 A1MAHKHU ITapabou,
BiTKM AKUX HaIpaBJeHi y3moB:k oci T.
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Bidnosidv: 06’em razy V, =80 u.

30.1.

30.2.

30.3.

30.4.

30.5.

30.6.

1-11 piBeHb CKNaaHOCTI

Yy MOKYTh epeTuHaTHCA rpadiky 3aJeKHOCTI TUCKY Bif
00’eMy AJiAg ABOX i30TepMiuHMX IIPOILECiB, IO IPOTIKAIOTH
B TOMY caMoOMYy raai 3a pisuux temuepartryp? Bigmosigb 06-
I'PYHTYHTE.

Yu moskHa 3acTocoByBaTH 3aKoH Boiiaa — Mapiorra mo
IIBOX CTaHIB MOBITpA y AUTAYIN I'yMOBil KyJi B xoxi ii Ha-
nyBaHHA? BBakailiTe TemIepaTypy mocTiiiHomo. BiamoBignb
OOI'pyHTYMTE.

Baxk HanmoBHeHUMII PigMHOIO, HaJ IOBEePXHEIO SIKOI Imepedy-
Ba€ MOBITPA, 1 TePMETUYHO 3aKPUTUN. ¥ HUMKHIN YacTUHI
IILOr0 0aKa Po3TalloBaHMM KpaH. SIKIO iioro BigKpuTH, i3
0aka BUTeUe JesdKa KiJbKiCTh pPiAMHM, a IMOTiM BUTIiKaHHSI
npunuauThbea. Yomy? Ilo ciig 3pobuTtu aJjisg 3abe3mnedeH-
HA BIJIBHOTO BUTiKaHHA PigmHN?

IInacTukoBy NJAANIKY, HAMOJOBUHY HANOBHEHY BOJOI0
¥ IiJIBHO 3aKOPKOBAaHY, IIePeBePHYJIN BePTHUKAJIbHO, a II0-
TiM BiZKOpPKyBajdu. YoMy mOadIIKa Ie(OopMyBaTUMETLCS
B Mipy BUTiKaHHS BOAM?

Y nuainapi mig mopmiHeM ImepeOyBae IIOBiTpa 00’eMoM
5,0 g 3a Tucky 1,04 MIla. 3uaiigiTs 00’eM mOBiTpPA 3a THC-
Ky 1,00 MIlIa, akimo TemIiepaTypa HOBiTps He 3MiHHMJacHd.

3a Tucky 750 MM pT. cT. a3oT 3aiimae 06’em 6 j. BusHaure
TUCK, AKUIN CTBOPIOE Il caMUM a30T y HOCYAMHI 00’eMoM
5 J, AKINO HOro TeMIiepaTrypa 3aJHINacThCA HEe3MiHHOIO.
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30.7.

30.8.

30.9.

30.10.

30.11.

178

30.12.

30.13.

30.14.

30.15.

30.16.

I'a3 izoTepMmiuHO cTHCKAIOTH Big 5 1 10 4 j. Tuck rasy npu
npoMy migBumusea Ha 2-10° Ila. IkuM 6yB mMOYaTKOBHI
TUCK Trasy?

Buacaizok i30TepMiyHOTO CTHCKaHHS THCK 1/eaJIbHOTO
rasy 3pic y 3 pasu. BusHauTe Pi3HHMI[I0O MiK IOYAaTKOBUM
1 KimmeBuM o00’eMaMm, SKIIO IIOYAaTKOBUI 00’€M cTaHO-
BUTH 9 JI.

Bracaigok isoTepmiuHOro posmimpeHHA 00’€M raszy 30iJb-
muBcs B 1,25 paza. 3HaliTh TOYaTKOBUI THUCK I'a3y, AKIIO
I yac po3INMPeHHs oro Tuck 3miHuBca Ha 0,25 Mna.

Y mmainapi mig moprnrHeM i300apMUYHO OXOJOIKYIOTH Tas
o0’emom 10 a1 Big 323 K no 273 K. AAxuit 06’em 3aiimaru-
Me OXOJIOIKeHui ras?

Heary macy imeanbHOT0 rasy HarpisawoTs Big 300 K 1o 45 °C
3a YMOBU IIOCTifiHOTO THUCKY. Bu3HauTe mouaTKoBuil 00’e€M
rasy, AKIIO IIicJId HarpiBaHHSA Horo 06’eM fOpiBHIOE 5,3 M°.

SO0BHIIIIHE ITOBIiTPS, IO HAAXOAUTH Y3UMKY Uepe3 BeHTUJI-
I[iliHy KaMepy B TyHeJb METPOMOJIiTeHYy, IIOoImepeaHbO Ha-
rpiBaioTh. SIK 3MiHIOETHCSA 00’€M IIOBITPA BHACJIIOK Ha-
rpiBanHda Big —20 °C mo +30°C?

Y BepTUKAJIBbHOMY BIAKPUTOMY 3BEPXY IIUJIIHAPI i pyXo-
MUM IIOPIITHEeM mepeOyBae moBiTpsa. Iluminap BHecau 3 BY-
JUIl Y OIPUMIIIIeHHA ¥ 4Yepe3 SAKHUNCh Yac IIOMITHJIU, IO
00’em moBiTpa 306impmuBesa B 1,1 pasa. Busmaure Temiie-
paTypy MOBiTpA Ha BYJIUIl, AKIIO Y NIPUMIIIIeHHI BOHA J0-
piBHIOE 27 °C.

IlessKy Macy moOBiTps, mIio s3arimae o06’em 6 J 3a HOP-
MaJIbHOTO THUCKY, i3o0apuuHo HarpiBaioTh Bixm 27 °C mo
400 K. IloO6yzayiiTe rpadik mboro mpomecy B KOOpPAMHAaTAX:
ayp,V; o)p, T; BV,T.

IneanpHUN ra3, 110 3aiiMae 00’eM 5 JI, Harpiju 3a MOCTiMHO-
ro Tucky Ha 50 K. Ilicisa marpiBaHHA 00’eM rasy JOpiBHIOE
6 . IToOynmyiiTe rpadik mporo nporecy B koopauHarax vV, T.

Ha Onamannx OaHKax AJd 30epiraHHA aepo30JIi0 € HAIIM-
cu «Bepertu Bif moTpanJaAHHSA IPAMUX COHAUYHUX IIPOMeE-
HiB» abo «He Tpumaru mobamusy m:xepesia BorHIO». Ilosc-
HiTh, Yy YOMY IIOJIATaEe HebOeslmeKa.
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30.17.

30.18.

30.19.

30.20.

30.21.

30.22.

30.23.

YoMy B3MMKY B rapaki KamMepm KoJiic aBTOMOOiJIsA Harmi-
TAIOTh HOBITPAM A0 OiJILIIIOTO THCKY, HisK BIITKY?

AKIO B X0/I0AHY 3UMOBY IIOTOAY 3 IPUMIIIIeHHA Ha BYJU-
I[I0 BUHECTHU IJIACTUKOBY IIIJIBHO 3aKOPKOBaHY IIJIAIIKY,
TO BOHa JmedopmyeThbes. ledopmalisa 3HUKaE, AKIIO Bif-
Kputu Kpuinky. IlogcHiTs, yomy.

SKI0 cKAAHKY (Kpalle TOHKOCTiHHA) MOMICTUTH B raps-
4y BOAY, IIOTIM BUTAITH I HNEePEeKHWHYTH OOTOpHA AHOM HAa
IIOBEPXHIO CTOJY, 3JerKa MIPUTUCHYBIIIN, TO Uepe3 KiJibKa
XBUJINH 3PYIIUATH il BaKkKo. Homy?

Ilig uac 3amoBHeHHs 0OajioHa rasom a0 TucKy 16,5 MlIla
TeMmIepaTrypa rasy migsmumuiaaca go 50 °C. 3HaligiTh THUCK
rasy ImicJs oXoJoIKeHHs OaJsioHa mo Temmeparypu 20 °C.

3a temneparypu 7 °C THCK rasy B K0J0i BUMKHEHOI raso-
HAIIOBHEHOI eJIEKTPUYHOI JIAMITA PO3KapIOBAHHS JOPiBHIOE
8 klla. 3uaiigiTe TemIepaTypy rasdy B yBiMKHEHil Jammi,
AKIIO THUCK y pobouoMy pexkumi 3poctae mo 15 klla.

SKi Hesase)xHi MAaKpOCKOIiuHi mapaMeTpu HeoOXimHI aisa
OMMCY igeaJIbHOrO rasdy IOCTifiHOI macm?

Toukm 1 i 2 BigmOBiZAIOTH Pi3HUM TePMOIMHAMIUHNM CTa-
HaM Tiei caMoi Macu ijeaJIbHOTO rasy (AuUB. PUCYHOK). YcTa-
HOBITh y KOXKHOMY 3 BUIIAJKiB @—2 CIIIBBIIHOIIIEHHA MiXK
TeMIepaTypaMu, TUCKaMM i1 00’eMaMu ra3y B IIMX CTaHaX.
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30.24.

30.25.

30.26.

30.27.

30.28.

30.29.

30.30.

30.31.

30.32.

30.33.

Heary macy raszy, AKUNA mepedyBae 3a HOpMaJbHUX YMOB,
Miggaan CTUCKAaHHIO 0 00’eMmy 5 Jji. BusHauTe mmouaTKoBUit
00’eM razy, SIKIIO MiCJs CTHUCKAHHS MO0 THUCK CTAHOBUTH
0,2 MlIlIa, a remneparypa gopiBHIoe 20 °C.

AKui TCcK poOb0UO0i CyMillli BCTAaHOBUBCS B IIMJIIHAPAX IBU-
I'yHa BHYTPiIIHHOTO 3TOPSAHHSA, AKIIIO A0 KiHIISA TAKTY CTHC-
KaHHS TeMmOeparypa migsumuiaacsa Big 47 °C mo 367 °C,
a 00’eMm smeHmwuBca 3 1,8 a1 go 0,3 1?7 IlouaTKoBU THUCK
cyminri 100 kIla.

Heska maca moBiTpa npu 0 °C ta 3a tucry 100 klIla 3a-
rmae o6’em 1 1. Busuaure reMmepaTrypy, 3a SKOI THUCK ITiel
MacH IIOBiTpA, IMOMIIIIeHOro B IMOCYAMHY 00’eMoM 2 JI, cTa-
Hosutume 200 xlla.

O6’em meAKOl Macu ieaJbHOro raldy 3MEHIIINJIN BUETBEPO,
Ipu IIboMy TeMuepaTypy rasy noausuau 3 27 °C go -3 °C.
Busznaure mouyaTKoOBHI THCK rasy, SKIIO BHACJiZOK CTHC-
KaHHdA BiH 30impmmuBca Ha 210 xIla.

ITig uac 30inbIIIeHHS aOCOJIIOTHOI TeMIIepaTypH imeasibHO-
ro ra3dy yTpuui Tuck rasy 306igpmmuscesa Ha 30 % . AK mpu
IIBOMY 3MiHUBCA 00’eM razy?

Y nwuiinapi Au3eJbHOTO ABUT'YHA HaA IMOYATKY TAKTY CTUC-
KaHHSA TeMmIleparypa nosBiTpsa cranosmiaa 310 K. SmaigiTh
TeMIePaTypy HOBiTpA HAOPUKIHI TaKTy, AKIIO 00’eM IO-
BiTpa 3sMeHIIuBCA B 12 pasiB, a Tuck 3pic y 36 pasis.

Y mocynuni o6’emom 1 1 mepeOyBae imeaibHUI ras, KOH-
IIeHTpAallid MOJIeKyJ akoro craHoBuTh 2-10%° M. Ckinpru
MOJIEKYJI Ta3dy BUJIETLJIO 3 IIOCYANHM, AKIIO BHACJJIAOK MHif-
BUINIEHHA TeMIIepaTypPu BABiUi, TUCK 3MeHIIUBCA y 4 pasu?

Y nmocyauui o6’emoM 5 J1 mmepeOyBae ileabHUI Ta3 3a HOP-
MaJbHUX yMOB. CKiJIBKM MOJIEKYJ rasdy HeoOXimgHO Bigka-
YyaTh 3 IMOCYAWHU, I00 THUCK 3MEHIINBCA YABiUi?

K 3MiHMTBLCA KOHIIEHTPAIlisd MOJEKYJ rasy, AKIIO 3a II0-
CTiAHOTO THCKY ras CIOYAaTKy OXOJIOAUTHU B 7 pasiB, a mo-
TiM 3MEHIIUTH KijJbKicTb rasy B 14 pasis?

SIxkuii 06’eM 3aiiMmae 3 KMoJIb rady 3a Tucky 4-10° Ila i rem-
neparypu 11 °C?
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30.34. Ky KiabKicTh BOAHIO HEOOXiJHO IMOMICTHUTU B IOCYIUHY
06’emom 10 J1, 106 3a Temmnepatypu 360 K BiH ymHUB THUCK
3 MIIa?

30.35. V BigKpuUTii HDOCYAMHI HIiJ HeBaroMmuM IIOPIIHEM Iepedy-
Bae 0,2 moub moBiTpdA. SIK0I0 € TeMmeparypa HoBiTps, SIKIIIO
oro o6’eM IIiJ IIOPIITHEM JIOPiBHIOE 5 JI, a aTMoc(hepHUMN
tuck 99 klla?

30.36. 3HaigiTe macy 12 J1 ByrJieKmcJIoro rasy, AKuii mepedyBae
3a Temneparypu 15 °C i tucky 0,9 Mlla.

30.37. ¥ mocyaury o6’emom 500 cm® momicTmau 0,89 r BozHIO.
SHaWIiTh THUCK, IKUH YCTAHOBHBCSA B IOCYAMHI 3a TeMIIe-
parypu 17 °C.

30.38. 3a akoi TremnepaTrypu noBiTpa* o6’emom 1 s mae macy 1 r?
Tuck BBaskamTe HOPMaJbHUM.

30.39. V mocyauui 06’emom 6100 cm® micturbea 10 T meaxoro
rasy. BusHauTe MOJAPHY Macy I[bOTO rasy, AKIIO 3a TEM-
nepatypu 21 °C Ttuck y mocyauui cranosuth 1 Mlla.

2-1 piBeHb CKJ1apHOCTI

30.40. [lna BuMmiproBaHHA 00’€My IIOCYIWHU 3 Hel BigKauayu IMOBi-
TPA 1 3a JOIIOMOT0I0 TPYOKM i3 KpaHOM IIPHEIHAJIN 10 OaIoHa
3 MOBITPAM, OCHAIIleHOro MaHoMeTpoM. SAKuii 00’em 1iei 1o-
CYAUHU, SIKINO IIOKAa3W MaHOMeTpA ITicJId TOro, AK KpaH 0yJo
BigkpuTo, 3amenmnmmianca Bigx 100 xIla mo 98 kIla? O0’em 6a-
gora 0,5 m®. Temmeparypy HOBIiTps BBaskaiiTe mOCTiiiHOIO.

30.41. Ilocymuny, mo MicTUTH 8 JI IOBiTPsA 3a HOPMAJIBLHOI'O THC-
Ky, 3’€IHAJHN 3 IIOPOKHBOIO MOCYAMHOIO MicTKicTIO 2 JI, IKa
He MICTUTh HOBITPA. KUl THUCK YCTAHOBUTLCA B IIOCYIOU-
Hax? 3MiHOIO TeMIIepaTypu rasy 3HeXTyBaTH.

30.42. Imeanpuwuii ras 3a 0 °C i1 3a tTucky 10° Ila saiimae 06’eM,
mo craHoBuTh 1 M°. IToOyayiiTe i3oTepMy IIbOro rasy, AKa
BinmoBimae Temmepartrypi 0 °C, y rKoopauHartax: a) p, V;
6) p, T; B) V, T. Ha Bcix rpadikax mosHauTe TOYKY, IO
BifiITIOBifa€e cTaHy rasy, OnMCcaHOMY B yMOBI.

* $Ik1ro B yMOBi 3a71a4 ITbOT'0 PO3/1JYy He 3a3HAUEHO iHIIe, BBAMKANTEe MOJSAPHY
Macy IIOBiTpA TaKolo, IO AOpPiBHIOE 29 I'/MOJb.
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30.43.

A D, klla

Ha pucyHKy nmogaHo i30TepMHM ileaJbHOI0 ra3dy B KOOPAMHA-
trax p, T'iV, T. IllobynyiiTe i3oTepMy B KoopaAuHATaX p, V
i mo3HauTe Ha Hill Touky A. 3a AKOI TeMIlepaTypHu 3a IIKa-
joio Ilenbcia BimOyBaeThesa mepedir mporecy?

3
1,04 7>

30.44.

30.45.

30.46.

30.47.

30.48.

SIK sMiHUTBCA THCK rasdy B IWJIIHAPi, AKINO #oro od’em
3MEHIIIUTU, IPOCYHYBIIN HOPIIEeHL HA UBEPTh BUCOTHU I[U-
adingpa? Temneparypa rasy He 3MiHIOETBHCA.

ATMmocdepHe MOBIiTPA 3a JOIIOMOTOI0 KOMIIpecopa Harxira-
IOTh V IIOPOsKHIil 6as0H MicTKicTio 30 JI, IIT0 HE MiCTHUTH IO-
BiTps. 3a AKUU Yac THUCK MOBiTpA cramoBuTume 1,5 Mlla,
AKIIO KOMIIPECOD IOJA€ 3a XBUJIMHY 2 M° mOBiTpa?

Kommpecop, sskuii 3ab0e3neuye poOOTy BiiOIMHIX MOJIOTKIB,
nogae 100 ;1 armocdepHOro moBiTpA Ha ceKyHAY. CKijab-
KM BiZOiMHMX MOJIOTKiIB MOKe IIpaIffoBATH 3a JOIOMOT'OIO
IILOT'0 KOMIIpecopa, AKIIO AJd POOOTH OSHOIO MOJIOTKA He-
o6ximro 100 cm® moBiTpa Ha cexyunay 3a Tucky 4 MIla?

K 3MIHUTBCA THUCK IIOBITPA B pel3epByapi ITHEBMATUUYHO-
ro rajJbMa TpaMBalfHOro BaroHa Iicada 50 XomiB IOPIIHSA
Hacoca, AKINo 00’eM pesepByapa 30 a1? Hacoc 3a ogun Xin
IOPIIIHA B cepefHbOMY mofae 600 cM® mOBiTpA 3a HOpMAJTh-
HOTO aTMOC(epHOT0 THUCKY. SMiHOIO TeMIIEpPATypPH IIOBIiTPA
3HeXTyBaTu. BBakaiiTe, 110 MOYaTKOBUM TUCK y PE3EPBY-
api JOPiBHIOE HOPMAJBLHOMY aTMOC(hepHOMY THUCKY.

PoGounii 06’em Hacoca 2500 cv® . Ba cKilbKY XOAiB MOPIIHA
Hacoca MOJKHa HiABUIIUTU THUCK y mocyauHi o6’emom 10 1
Bim aTmocgepHoro tucky mo 1,5 MIla? 3minoio TemIiepa-
TYpPHU IOBITPA 3HEXTYBaTH.
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30.49.

30.50.

30.51.

30.52.

30.53.

30.54.

TucK moOBiTPA B IOCYAMHI cTaHOBUTL 765 MM pT. cT. O6’eMm
MUJIiHAPa PO3PiAKyBaJIbHOTO Hacoca B 4 pa3dum MeHINUI 3a
00’em nmocyauHU. IKMI THUCK YCTAHOBUTHCA B MOCYAWHI ITic-
Jd 6 mMOBHMX XOJiB IOPIIHA Hacoca? 3MiHOIO TeMIepary-
pU IIOBiTpPA 3HEXTYBaTH.

006’em nmocyauuaM 3 JI, 00’eM MUIiHAPA PO3PiAKYBAaILHOTO HA-
coca 200 cm®. ITicaa 60 moBHMX XOJiB IOPIIHA y IIOCYLU-
Hi BcTaHOBUBCA THUCK 6,7 KIla. KM OyB IMOYaTKOBUIA THUCK
ragy B MOCYAWHi, AKIIO TeMIepaTypa rasy He 3MiHIOBaJIacCs?

Y o6amoni 06’emom 0,4 1 mepeOyBae IOBITPA 3a HOPMAJIb-
HOT'O THCKY. 3a CKIJIbKU XOJiB ITOPIIHS PO3PiAKyBaJIbHO-
ro Hacoca 00’emom 200 cM® MOKHA 3HMBUTU THCK V 6aJI0-
Hi B 2 pasu? Temieparypy IOBiTpsS BBasKaiiTe MOCTiAHOIO.

EnexTpuuHa JamIla HaIOBHEHA a30TOM 3a THCKY
600 MM pT. ct. O6’em jJamnu 500 cm®. ¥V jJamnum Bimmama-
JU KiHuMK iz Bomoio 3a Tucky (80 mMm prt. cr. Axka maca
BOAM IIPHU I[LOMY BBilifle B JlaMIIy?

Y pasgwxmni emuictio 0,5 a1 nmepedysae 300 mur Bogu. Typuct
m’e i3 QIIAXKKU BOOY, IIiJIBHO IMPUTUCHYBIIMN TI'yOU 0 TOP-
JIeUKa, TOMY B Hel He moTpaIljsie 30BHiNIHe moBiTpa. CKiab-
KM BOJIM BIACTBHCS BUIIUTH TYPUCTY, SIKIIO BiH MOXKe 3HU-
BUTH THCK PEIITU HOBiTpA y usakii mo 75 xklla? Armoc-
(epHUit THCK BBaskailiTe Takum, 1o gopiBuioe 100 xIla.

Ha pucynky momano idorepmmu 1 i 2 imeanbpHOro rasy. flka
3 i3oTepM 3a iHIIUX PiBHUX YMOB BigmoBimae: a) OinbImii
TeMIlepatTypi; 0) meHnIi#i maci razy?
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30.55.

30.56.

30.57.

30.58.

30.59.

30.60.

30.61.

30.62.

30.63.

30.64.

Ieska maca igeanbHoro rasy 3a tucky 100 klla it Temie-
parypu 300 K zaiimae 06’em 1 m°. IToOygyiite rpadik sa-
JIEKHOCTI THCKY Big o0’eMy AJs mJaHOI Macu rasy IIijJ dac
nmepebiry idorepmiunHux mpoiieciB 1 i 2 3a Temmeparypu:
a) 300 K; 6) 450 K.

B xoxi marpiBanHsa geaKol Mmacu igeanbHoro rady Ha 1 °C 3a
MMOCTiAHOrO TUCKY Ioro 00’em 30inbmmuBesa Ha 1/250. 3Ha-
UIiTh IMOUYATKOBY TeMIlepaTypy rasdy 3a mikajown Ilenbcis.

IIpu 3ropaHHI majamBa B HUJIIHAPI AM3EJbHOTO ABUTYHA
IIiJT ¥ac IIomepesHbOT0 PO3MIMPEHHA 00’eM rasy 30iJIbIINB-
cdA B 2,2 pasa 3a IIOCTifiHOTO TUCKY. BudHauTe 3MiHy TeMIie-
paTypu rasy, sSKIII0 Horo rmouyaTkoBa temieparypa 1650 K.

Ineanpuuii ras marpisawoTth Big 300 K o 750 K 3a mocriii-
HOT'O THUCKY, BHACJIiOK YOT0 I10ro 00’eM 30iJbIIyeThCA Ha
6 j. Busnaure mouaTkoBuii 00’eM rasy.

BusHauTe mouyaTKoBy TeMIepaTypy IIOBITpsfA, SKIIO B XOMIi
HarpiBanusa Ha 3 K iioro o6’em 36iabmuBea Ha 1 % . Tuck
rasy He 3MiHIOETHCH.

TemmepaTypa IIOBiTpA, AKe mepedyBae B rOpU30HTAILHOMY
MUIiHAPi 3 mopuiaeM, craHoBUTE ( °C. IlopiieHs po3TaIiio-
ByeThCcA Ha Bigcrami 14 cm Bix Topma muainapa. Ha axy
BiZICTaHb NEPEMICTUTHCA IMOPIIIEeHb BHACJJIAOK HarpiBaHHSA
moBiTpsa Ha 20 K?

I'opusoHTaNbHMI IUJIIHAP 13 MOBITPAM, BiAAiJIeHNM BiJ 30-
BHIIIITHHOT'O IIPOCTOPY PYXOMUM HEBAroMUM IIOPIITHEM, ITifI-
IaJIV TEeILJIOBOMY KOHTAKTY 13 KUIIJIAY0I0 BOJOIO, BHACTIJOK
YOro IIOPIIeHb YCTaHOBUBCA Ha Bigcrani 10 cMm Big mHa mMu-
adipgapa. IloTiMm muiIiHApP mocTaBUJIM Ha CTLJI i uepesd SIKUNCH
yac IIOMITHJIN, II[0 IIOPIIIeHb OIIYCTHUBCA BHU3 HA 2 cM. SIka
TeMIepaTypa IoBiTpA B KiMHAaTi?

I'ymoBuilI 4oBeH HaKauaJu BpPaHI[lL 3a TeMIepaTypu IIOBi-
™pa 7 °C. Ha cKinbKu BifCOTKiB 30iJBIIIMBCA THUCK IIOBi-
TPsS B YOBHIi, SKIIO BAEHBL BiH mporpisca go 35 °C?

Y cKinbKm pasiB 30iJbIINTHCA THCK rady B OaJIOHI eJek-
TPUYHOL JaMIIU, SAKIINO IIicjsa 11 BMUKaHHS TeMIleparypa
ragy nigsuinuiaacsa Big 15 °C mo 300 °C?

3a AKOol TeMmepaTypu IiepeOyBaB ra3d y 3aKpPHUTiHl IIoCy-
IWHi, AKIMO B Xoxni ioro HarpiBamud Ha 125 K Tuck 3pic
y 1,5 pazy?
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30.65.

30.66.

30.67.

Ilokasu mMaHOMeETpa, yCTaHOBJEHOro Ha 0OajioHi 3 rasom,
BIeHb 3a Temneparypu 33 °C cramoBmam 14 MIla, a BHO-
yi — 13,3 MIla. Ha ckinbKu rpaayciB 3HM3MJIaCh TeMIIe-
paTypa BHOYi?

Ha pucyHKy mozaHo rpadikmu 3ajIe;KHOCTL 00’eMy AesaKoil
Macu rasy BiJ aOCOJIIOTHOI TeMmIepaTypu AJsd npoiieciB 1-5.
Busnaurte, y AKMX 13 IPOIlECiB TUCK rady 3aJIUIIAETHCA TO-
critunM. IKui rpagix Bimmosimae izobapHOMY IIpoIiecy
3 HanOiJIbIINM THCKOM?

Ha pucyHKy mozano rpadikm 3ajie;KHOCTI 00’eMy AesKoil
Macu rasy Bim abCcoJIOTHOI TeMIlepaTypu OJsA i3ob0apHUX

npoiieciB 1-3. BcTaHOBITH CIIBBIIHOIIIEHHA MidK THCKa-
MU, IPU AKUX BigOyBalOThCs 3a3HAUYEHi IPOIlECH.

VA

Ilo 3adaui 30.66

30.68.

Ilo 3a0aui 30.67

Ha pucynry nogano rpagiku 1 i 2 3a/1e’KHOCTI THCKY AesK0l
MacH ifeaJbHOTO ra3y BiJf aOCOJIOTHOI TeMIIepaTypu B IIOCY-
IUHaxX pisHOro ob’emy. fIka mocyamHa mae Oiabinmit 00’em?

P A
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30.69. Ha pucyHKy mnomaHo rpaiKm 3aJeKHOCTI THCKY [OdesKOol
Macu rasy Big abcosroTHOI Temmepatypu. fIKi i3 rpadikiB
1-4 BigmoBimaioTh mpolecam, IO BigOyBarOTLCA 3a IOCTili-
Horo 00’emy? SKmit rpadik BiAmosimae izoxopHOMY mIpoIie-
cy, IIo BimOyBaeThCcs y IOCYAMHI 3 HanbOijabmimM 06’eMom?

30.70. Ha pucynky momano rpa@ik 3aJIe;KHOCTI THUCKY [OdesAKOl
Macu rasy Big abcoJsroTHOI TemIepaTypu. IK sMiHUTBCSA I
3aJIe}KHICTh, AKIMO 30ijgbImuTH yaBiui: a) macy rasy (1);
0) 06’em mocynuHu (2)? IlobynyiiTe BigmoBimHi rpadikm.

P A pA

O T T T T T T T T T T % O T T T T T T T T T T %
Mo 3adaui 30.69 Mo 3adaui 30.70

30.71. Ha pucyuky momano izoxopm 1 i 2 minsa Tiei camoi macu
imeanbHOrO rasy. fIK cmiBBigHOCATBCSA 00’eMM rasy, SAKIIIO
KYTH HaXWJy 130X0p 40 oci abcmuc mopiBHIOIOTE 30° i 60°
BigmosimHO?

pA

186



30.72. Y 1BOX OJHAKOBUX IIOCYAMHAX MICTHUThCA AeaKuil ras. Ha

30.73.

i

PUCYHKY HOAAHO rpadiku 3aJeKHOCTIi THCKY rasy B IIUX
mocyAmHAX Bifg abcoJifoTHOI TemiepaTypu. BusHauTe Macy
rasy B APYTil IIOCYAWHIi, AKIIO Maca rasy B HepIIiil IIOCy-
IuHi mopiBHIOE 1 KT.

Toukm 1-3 BigmoBizarTh TEPpMOAMHAMIUYHMM CTaHAM Tiel
caMoi Macu imeaspbHOTO Trasy (AuUB. pPUCYHOK). BusHa-
yTe, AKMMHU CIIiBBiIHOINIEHHAMH IIOB’s3aHi y IIMX CTaHaxX:

a) Tuckm; 0) TeMmepaTypu; B) 00’eMu rasy.

o 3adaui 30.72

_Y

p

| Il

Mo 3adaui 30.73

30.74. Touku 1 i 2 BigmoBigarTh TePMOAMHAMIUHNM CTaHAM Jesd-
KOI Macu ijeayibHOTO rasdy (IUB. PUCYHOK). ¥ AKOMY i3 ITUX

cTaHiB OiybImme: a) Tuck; 0) 06’em; B) Temieparypa?

P A

187

2 R0



188

30.75.

30.76.

30.77.

30.78.

30.79.

l'az, axkuit 3a remneparypu 300 K i Tucky 5 MIla 3zaiimaB
00’em 3 J, migmaam izobapuUHOMY POIIIMPEHHIO 10 5,1 J,
a IOTiM Harpijm 3a ImocTiiiHOro 00’eMy TakK, IO MOT0 THCK
3pic mo 7,5 MIla. Busunaure Temieparypy rasy B KiHIIeBO-
MYy CTaHi.

I'az o06’emom 2 s, mio mepedyBaB 3a Temueparypu 127 °C
n tucky 0,4 MIla, cmouarky i3oTepMiyHO CTHCJM, ITOTIiM
i300apuuHO O0XO0JOANIN OO TeMmueparypu —73 °C, micjasa uoro
isoTepmiuno goBeau 06’em o 1 1. BusHaure KiHIeBHUii THCK
rasy.

a3, akuii MicTUThCA B IOCYAMHI 00’eMOoM 3 JI 3a TeMIIe-
parypu 450 K, cmouaTky ido0apmyHO OXOJIOAWJIN IO TEM-
nepatypu 300 K, a morim marpiam go 570 K 3a mocriiiHo-
ro o6’emy. BHacaigok mporo tuck rasy 3pic mo 1,9 MIla.
Busznaute TemiepaTrypy, 00’eM i THCK rasy: a) y IIO4aTKO-
BOMY CTaHi; 0) micjsa O0XOJIOMKeHHs; B) ITicJid HaAarpiBaHHA.
ITobynyiiTe rpadgik mporo npormecy B Koopauuarax: a) vV, T
6)p, T; B)p, V.

Ha pucynry momaHo rpagik mpoiiecy, 1o BigOyBca 3 ime-
aJbHUM TIa30oM MHOCTiiHOI Macu. BusHauTe TepMoAMHaAMIU-
Hi mapamerpu rasy B craHax 1 i 3, aKimo y cradi 2 06’em
rasy CTaHOBUB 4 JI 3a HOPMaJbLHUX YMOB.

Ha pucyHry momaHo rpagik mpoiiecy, 1o BigOyBca 3 ime-
aJIbHUM rasom, y KoopauHarax V, T. IlobyayiiTe rpadiku
IILOT'O TIPOIleCcy B KoopauHaTax: a) p, V; 0) p, T.

Vl\

Ilo 3adaui 30.78 Ilo 3adaui 30.79
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30.80. Ha pucyuky momano rpagik mporecy, 1o BigOyBcsa 3 ige-
aJIbHUM ra3oM, y Koopamuarax p, 1. IlobyayiiTe rpadiku
IILOT'O TIIPOIlecy B KoopauHarax: a) p, V; 6) V, T.

P A

0 T

30.81. Ha pucyHKy momaHo rpadik mporiecy, 1o Big0yBcs 3 ime-
aJIbHUM Ta3oM, y KoopamHartax p, V. IloOynyiiTe rpadgiku
I[OTO IIpOIlecy B Koopamuartax: a) V, T; 0) p, T. Braxaii-
Te OIIAHKY 2—3 i30TepMOoIo.

30.82. Ha pucyHRy momaHo rpadik mpoiiecy, 1o Big0yBscsa 3 ime-
aJIbHUM ra3oM, y Koopamuarax p, 1. IlobyayiiTe rpadiku
IILOT'O IIpollecy B Koopamuarax: a) V, T; 6) p, T. Busunaure
KiHIIeBy TeMIlepaTypy rasy.

p A p 3
e e 4 +
2p 1 3
Pl 11 1 2 Pl A3
O T T T IVOI T T ZIVOI T I’/ O 1 |710 T |2T|0 T T T T T T’
Ilo 3a0aui 30.81 Ilo 3a0aui 30.82

30.83. IloOyayiiTe Ha OJHOMY PUCYHKY rpadiky 3aIeKHOCTi THC-
Ky Big o0’emy myada 9 ri 18 r BogHIo 3a aOCOJIIOTHOI TeMIIe-
parypu 273 K.
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30.84.

30.85.

30.86.

30.87.

30.88.

Kopucryrounck rpadikoM s3aje:XHOCTI 00’€My KHCHIO Bif
oro TucKy (AMB. PUCYHOK), BU3HAuUTe Macy rasy. Temie-
paTypa rasy € mocriiitHoro i gopiBuioe 0 °C.

Ap, MIla

1,50+
1,25+
1,00+
0,75+
0,50+

0,25

Basion ButpuMmye Tuck 1568 H/cm®. BusHaure MiHiMaIb-
HUM 00’eM OajioHa, IpM AKOMY V HBOMY MOKHa 30epiratu
6,4 xr KucHio 3a Tremueparypu 20 °C.

TemmepaTrypa moBiTpsa B KiMHaTi migaaaacsa 3 7 °C mo 27 °C.
SIKa Maca moBiTpsA IIOBMHHA BUMTH 3 KiMHaTH, 100 THCK
dajqumuBca He3aMmimHuUM i gopiBuoBas 100 kIla? O6’em mo-
BiTpa B KimuaTi 50 M°.

Y OaJyioHi i3 3amO0iKHMM KJAIaHOM MIiCTUTBLCS BOIEHBb 3a
remueparypu 15 °C i Tucky 1 MlIla. Ilig yac marpiBamusa
oasiona mo temmeparypu 37 °C uepes KJjallaH BUTiK BOJEHb
Macomo 6 KI', BHACJiJOK YOr'o THUCK He 3MiHuUBCsa. BusHauwm-
Te 00’eM OaJsioHA.

Y xomi aepoaMHaAMiuyHOTO TaJbMyBaHHSA aBTOMATHUYHOTO
amapara, II0 COyCKaeThbCcs B aTMocdepi meAKol maaHeTH,
TeMIlepaTypa BcepeanHi Hboro migsumiuiaacsa Big 20 °C mo
80 °C. fArky wacTuHY HTOBiTpPA HEOOXigHO BUIYCTUTH 3 ama-
para, 1100 THUCK ycepeanHi He 3MiHUBCS?

2 #ao



30.89.

30.90.

30.91.

30.92.

30.93.

30.94.

30.95.

30.96.

30.97.

30.98.

Y 6amaoui o6’emom 10 1 micTuUThCA Tesiii 3a TemMIepaTypu
300 K i tucky 0,5 MIla. Ilicisa Toro sk 6ajoH Harpimu,
3 HBOT'O BUITyCTIJIN 1 T reJiro i Tuck sumsusces o 0,49 MIla.
BuznauTe TemIepaTypy reJiio, AKUHA 3aJUINNBCS B OAJIOHI.

Y oOajsoHi emHicTIO 12 1 MicTHTBCA a3oT Macol 1,5 Kr 3a
remnepatypu 37 °C. fIkum craHe THUCK, AKIIO IIiJ Yac #oro
HarpiBaunua o 50 °C i3 6amoua Buiige 50 % asory? 3Haii-
IiTh IIOYAaTKOBUI THUCK a30TYy.

ArmochepHuii Tuck Ha Bucoti 7184 m (mik Jlenina) mpu-
osmusHo mopiBHIoe 38 klIla. 3HaAHAITHL I'yCTHHY IIOBiTpPA Ha
nii Bepmmuui 3a 0 °C. BusHauTe 4mcja0 MOJEKYJ HOBiTps
B OOUHUIIL 00’eMy 3a 3a3HAUYEHUX YMOB.

IoBeaiTh, IIT0 OAWH MOJIb ileaJbHOTO ra3dy 3a HOPMAJbLHUX
yMoOB 3aiimae o6’em 22,4 n. CKIJIBKM MOJIEKYJI Ta3y IIpHU
IIBOMY MiCTHUTHCA B OOUHUIIL 00’ eMy?

3a remmneparypu 309 K i tucky 0,7 MIla rycTuna rasy cra-
HOBUTH 12 Kr/M°. BusHauTe MOJSApDHY MAacy IIbOTO Tasy.

Bopga moBmicTiO 3aiimae mocyauHy emHicTio 1 j1. Temmepa-
Typa Bogu 300 K. OminiTh THMCK, AKUI Mir 61 yCTaHOBU-
THCS BCePEeIMHI HMOCYIMHU, SKOM 3HUKJIM CHUJINU B3a€EMOIil
MiK MOJEeKyJaMu.

3a AKol TeMmepaTrypu I'yCTHHA IIOBiTpPA 3a HOPMAJLHOTO
THUCKY JOPiBHIOBATHME I'YCTHUHI BOAHIO, B3ATOIO 3a TOTO ca-
Moro TucKy i temneparypu 200 K?

HoBeniTh, I10 BiHOIIIEHHA T'YCTUHU OyAb-AKOTO Ta3y 0
T'YCTUHU BOJHIO, B3ATUX 3a OJHAKOBUX THCKaxX 1 TeM-
nepaTypax, AOPiBHIOE BIMTHOINEHHIO MOJIAPHUX Mac rasy
1 BOJHIO.

Cnoayka ByrJeIio i BogHio mMacoio 0,65 r y razomomioHo-
My craHi 3a Temmeparypu 27 °C B 06’emi 1 g1 cTBOpIOE aT-
mMoc(epHUil Tuck. BusHauTe XimMiuHYy (opmMyJy IIi€l CIo-
JIYKU.

3a temneparypu 27 °C i Tucry 415,5 xlla rycruna rasy
2,833 kr/m°. Bigomo, 110 MOJIEKYJIH IILOTO Tasy CKJaza-

. . 14 o . 1
roTbca 3 aromiB Hitrporeny N;° u I'inporemy H,. Busua-
yTe XiMiuHy (popMyJy IIBOTO rasy.
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30.99.

30.100.

o
>

3-i1 piBeHb CKNagHoOCTI

Y nmuirinapi mig mopHmriHeM CTHCKalOTh ras. I'padik sajiesk-
HOCTi T'yCTHMHU rady BiJl MOTr0 THUCKY IOJaHO Ha PUCYHKY.
Yu mMoKHaA CTBEPIMKYBaTHU, IO I'a3d CTHUCKAIOTh 130TepMiu-
HO? fIka i3 mo3HaueHUX HA PUCYHKY TOUOK BifgmoBizae 0ianb-
momy o6’emy rasy? BigmosBigb obr'pyHTYIiTE.

Ha pucynky nmomano rpa(iku 3aJI€:KHOCTI I'YyCTUHU AeAKO1L
MacH ifeaJIbHOT'O raldy BiJ HOTro THCKY 3a IIOCTiMHOI TeMIle-
parypu. Axuit i3 rpagikis 1 i 2 BigmoBimae OinbuIiii TEeM-
nmepatypi rasy? BignmoBigps oOTr'pyHTYyIHTE.

p
B

30.101.

30.102.

192

o 3adaui 30.99 Ilo 3a0aui 30.100

HMuniaap i3 moBiTpaAM, IIiIJIBHO 3aKOPKOBaHUM 3 000X KiH-
I[iB, PO3JiJIieHnII Ha YaCTUHU PYXOMUM IopIinHeM. Bigcrannb
BiJl MOPIIHA M0 OZHOT'O Kpaio ImIiHapa gopisHioe 10 cw,
nmo iHmoro — 5 cM. 1o MEHIIIOI YacTUHM IIigKJIIOUYAOTh Ba-
KYYMHUI Hacoc i MOBiJIbHO 3MeHIIYIOTh THUCK Ha 25 Klla,
IpU I[LOMY HOpIIIeHb IepecyBaeThca Ha 0,5 cm. Busuaure
IMOYaTKOBMI THUCK HOBiTpA B muiiHapi. Ha AKy Beamuumny
HeOoOXiHO 3MEHIINTHU THUCK y OLJBIIiN YacTUHI IuIiHIpa,
1100 IOPIIIeHb IIOBEePHYBCA Ha Miciie?

IMuriaap i3 moBiTpaAM, IMiJIBHO 3aKOPKOBAHUM 3 000X KiH-
I[iB, PO3IOAiJIeHNI Ha AB1 PiBHI YaCTUHU PYXOMHUM IIOPIII-
HeM. Ilicas po3kopKyBaHHA IUJIIHAPA 3 OAHOTO 3 IOT'0 Kpa-
iB mopuieHb mepemicTuBcs Ha 2 cM. BusHauTe mouaTKoBUiA
THCK IIOBITPSA B IIMJIIHAPI, AKIITO 3arajbHa JOBMKUHA ITUJIiH-
apa 13 cm, a mmpuHa nopmHA 1 cMm. BBakaiiTe, 1o TeM-
nepaTtypa IIOBITpPsA He 3MIHIOETLCS, a THCK IIOBITpsA B Ha-
BKOJIUIIHbOMY cepenoBuilli gopisuioe 0,1 MIla. Posraann-
Te o0UIBa MOXKJMUBUX BapiaHTHU.
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30.103.

30.104.

30.105.

30.106.

30.107.

30.108.

3aKopKOBaHUM 3 000X KiHIIB IWJIIHAP POSIOAIJIEHUN HAa
IBi piBHI yacTuHU pyxoMuM mopiiHeM. TUCK B 000X 4acTu-
Hax muiriggapa 0,75 MIla. Ilopmieds moBiJILHO IIepemMicTu-
JU TaK, 110 00’e€M OfHiel i3 yacTuH 3MeHIIMBCA B 2 pasu.
SHAUAITH, PI3BHUIIO THCKIB y YacTMHAX IMJIIHApPA.

BeprukaspHa BigKpuTa 3BepxXy IUWJIIHAPWUYHA MOOCyIMWHA
posmofijeHa HOpIIHEeM, Io KoB3ae 0e3 Teprda. Ilopimennb
pos3TanioBaHUM Ha BHcOTi 15 cm Bix mua mocyauHu. Ilicaa
TOTO AK 3BepXy Ha IIOPINeHb ITOKJIAJIU BaHTaK, BiH mepe-
MicTuBCcA BHM3 Ha 3 cM. BuaHauTe mMacy BaHTaKy, AKIIO
Maca IOPHIHA 7 KrI, IIJOIa MOIIePeuHOoro Iiepepisy IujiH-
apa 100 cm®. SAkuii JOAATKOBUII 3CYyB OTPHUMAE IOPIIEHb,
SKIIT0 Macy BaHTaKy 30iabIuTu yaBiui? 3MiHOIO TeMIlepa-
TYypPU 3HEXTYBaTU.

BepTukanbHy 3aKpUTY IUJIIHAPUUYHY HOCYAUHY 3aBIOBXK-
Ku 42 cM po3dijieHO Ha ABi PiBHI YacTMHM IOPIIHEM, IO
KOB3a€e 0e3 TepTA. 3aCTONOPUBIIU IIOPIIEeHDb, O0OMABI MOJIO0-
BUHH IMOCYAUHY 3aII0OBHUJIU I'a30M, IPUUYOMY THCK rasy IIif
nopmraeM 600 xIla, a mag moparaem — 0,1 MIla. Koau cto-
IIOp 3HAJHU, TO MOPIIEeHb 3CYHYBCA Ha ( cM Bropy. BusHa-
yTe Macy IMOPHIHA, AKIIO IIJIOIIA Oro MOoIIepPevyHoro mepepi-
3y 5cm®. Ba aKoi Macu HODIIHS, IPYU AKiil BiH He 3MiHUB
Om cBOro po3TallyBaHHA IIiCJA 3HATTS cTomopa? 3MiHOIO
TeMIIepaTypu 3HEXTYBaTH.

Y BepTUKAaAJbHIN BIAKPUTIiN 3BepXy NOCYANHI i MOPIITHEM
MicTuThbeA moBiTps. o6 isoTepMiuHO 3MEHIIIUTH 00’ €M IO-
BiTpA yTpUUi, Ha MOPIIeHb IIOKJaJ1 BaHTax macoio 500 r.
BuznauTre Macy BaHTa)Xy, AKUH CJig momaTu, 1100 isorep-
MiYHO 3MEHMIIUTH 00’€M rasy IIe yaBiui.

AKBaJIaHTiCTU KOPHUCTYIOTHCA TIMOMHOMIPOM — HEBEJIU-
KOI0 IIMJIiIHAPWUYHOIO CKJISIHOIO TPYOKOIO, 3aIIasHOIO 3 O-
HOTO KiHIIA ¥ 3aIIOBHEHOIO HoBiTpAM. fIka uacTmHa TPyO-
Ku Oyne s3amoBHeHa Bojoio Ha rambuui 10, 20, 30, 40 m?
TeMmmepaTypy BoAM BBasKaiiTe IIOCTiMHOIO.

Y mocyauHi o0’emom 24 1 MicTHUTLCA igeaJbHHII ras 3a
HoOpMaJbHUX YMOB. O0’eM rasy isoTepMiuHO 3MEeHIIUJIN Ha
2 1. Ha ckinbKu 30iabIInjiaacsa KOHIEHTpAaIlisg rasy B IIO-
CYyIUHi?
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30.109.

30.110.

30.111.

30.112.

30.113.

30.114.

30.115.

194

3a tucky 200 klla imeanpHmii ras saiimae o6’em 5 a. Ilix
Yyac 1i30TEePMIUHOrO POSINHPEHHs Horo o0’eM 30iJbLIINB-
ca Ha 1 JI, a KOHIEHTpAaIlid MOJIEKYJ cTajJa IOPiBHIOBATHU
3,62-10% m®. Ba axoi Temmeparypu BinboysaBes meii mpouec?

Bigkputy 3 000X CTOPiH CKJAHY TPYOKY 3aBIoB:xKKU 50 cMm
3aHYPUJIU B MOCYAUHY i3 pTyTTIO Ha raubuny 30 cMm, a 1mo-
TiM, 3aKPUBIIN BEePXHill KiHenb TpyOKU, BUTATAN. BusHa-
YTe BUCOTY CTOBIIUMKA PTYTi B TPyOIi. ATMOChepHUil TUCK
760 MM pT. CT.

Y samasHiil 3 OQHOTO KiHIIS CKJIAHIN TPyOIli MicTUTBCA IIO-
BiTps, 3aMKHeHe CTOBIUMKOM PTyTi. CmoyaTKy TPyOKy IO-
CTaBUJIN BEPTUKAJIBHO BIIKPUTHUM KiHIIEM Bropy, Ipu IILOMY
PTYTh po3MicTmiaacsa Ha BucoTi 32 cMm Big nHa TpyOKwm. Ilo-
TiM TPYOKY aKypaTHO IepeBepHYJIN 3amadHuM KiHIIeM BIo-
py ¥ DOBXKMHA CTOBITYMKA 3aMKHEHOTO ITOBiTPs 30iabIITIIa-
ca Ha 1,6 cm. Kopucryouncsh muMu JaHUMM, BU3HAUTE aT-
mocepHU THCK. Bucora croBmumka pryTi 18,5 cMm.

CkisHa TpyOKa, 3amasiHa 3 OJHOT'O KiHIlA, BCTaBJIeHA Y Bij-
KPUTY IMOCYANHY i3 PTYTTIO (IUB. PUCYHOK). 3a aTmMoc@ep-
Horo Tucky 99 klla piBers pTyTi B TpyOIli po3TaIIoByBaBCs
Ha 5 c¢M BUIIE Bijx piBHA pTyTi B mocyauHi. Bucora cToBma
moBiTpa 71 cm. 3a AKOro arMmoc(h)epHOMY TUCKY PiBeHBb PTY-
Ti B TpyOIi migBumiuThcsa Ha 1 cM; mMOHU3UTHCT Ha 1 cm?
HiameTp ImoCyaAMHM BBasKkaliTe HabaraTo OiJbIIMM 3a gia-
MeTp TPYyOKU.

I'az y Tpy6i mimaBuabHOI medi oxosomkyeTbea Big 1150 °C
mo 200 °C. V¥V ckinbKu pasiB npu boMY 30iJbIIYETHCA T'yC-
TruHa raldy? Tuck rasy He 3MiHIOETBHCH.

Ilo axoi TeMnepaTypu HeOOXiTHO HATPITH IIOBIiTPHA, IO Mic-
TUThCA YV BiIKPUTiH K0oJ0i 3a Temmepatypu 15 °C, 1106 ioro
T'YCTHUHA 3MEeHIINJIacsa BTPUUi?

Ha pucynky nozano rpaiku 3ajie;KHOCTI I'YCTUHH rasy Bif
a0CcoJII0OTHOI TeMIlepaTypu B iso0apHOMYy mporeci. Axwuit i3
rpacgikiB BiamoBimae 6iabIIOMY THUCKY?
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30.116. Ha pucyHKy momaHo rpa@ik 3aJIe;KHOCTi I'YCTUHU JesAKOl
MacH TejIifo Biji aOCOJIIOTHOI TeMIIepaTypu 3a HOPMAaJIbHOI'O
TrcKy. IloOyayiiTe Ha 1boMy K Trpadiky 3ajIe’KHOCTi ryc-
TuHU rejito (1) i BoaHio (2) 3a Tucky 0,3 Mlla.

pPA KTA

T
S
.|

0 T 0' 100 200 300 400 T, K

o 3adaui 30.115 o 3adaui 30.116

30.117. ImeanpHUN ras3 3a Temmneparypu 22 °C zaiimae 00’em 5 1
i crBoproe Tuck 100 xIla. BusHauTe TuCK rasy 3a TemIie-
parypu 400 K, akimo KoedilmieHT 06’€eMHOTO PO3MIUPEHHSA
mopiBHIOE 1/295 K.

30.118. VY ckaaHiin TpyOIi, 3amasHiii 3 OLHOIO KiHIISI, MiCTHUTBHCS
MIOBITPA, 3aMKHEHEe CTOBIIUMKOM PTYTi. 3a TeMIlepaTypu
20 °C BucoTa 3aMKHEHOTIO IOBITPAHOT'O CTOBIIA MOPiBHIO-
Basa 180 mMm. Koy TpyOKy 3aHypmJaM B IOCYAWHY 3 ra-
pAYO0I0 BOIOIO, IT0 Mae TeMmIiiepatypy 80 °C, To BucoTa 1o-
BiTpsiHOTO cTOoBma 30inmbmimiaacsa mo 217 mMm. 3HAUAITH KO-
edirieHT 06’€MHOTO PO3INMPEHHS IIOBIiTpPA.

30.119. V¥ craneBomy OaJIOHi, OCHAIIleHOMY MaHOMETPOM, MiCTUThCS
cTucHenui ras. 3a remmneparypu 10 °C maHoMeTp HOKa3ye
tuck 0,26 MIla, a 3a rtemneparypu 32 °C — tuck 0,28 MIla.
SHalIiTHP 3a UMM JaHUMU TeMIlepaTypHUN KoeQillieHT
THUCKY.

30.120. IInamka HallOBHeHa rasdoM i HIiJIbHO 3aKOopKoBaHa. llio-
ma nepepisy Kopka 2,5 cm’. JJo AKoi Temmeparypu Tpeba
Harpitu ras, mio0 KOpoK BuJeTiB i3 miaamiku? Cuia teprd,
1o oro yrpumye, 12 H. IlouaTkoBuii TUCK rasy B ILJISIII-
Ii Ta 30BHiIIHi# THCK oxHakKoBi i mopisHoioTsh 100 KIla,
a mouaTkoBa Temmepartypa rasy —3 °C.
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30.121.

30.122.

30.123.

30.124.

30.125.

30.126.

196

Banon, HammoBHeHUU IMOBITPAM 3a HOPMaJbHUX YMOB, 3a-
Kpurtuil kranasoMm. Ilroma kiaamansa 10 cm”, a Bara 20 H.
o axoi TemnepaTypu Tpeba HarpiTH MoBiTpsA B 6aJI0Hi, 11100
IIiJ ¥oT0 THMCKOM KJAallaH BiIKpuUBCA?

Ha pucyuky momaHo rpadikm 1—4 3aj1e’KHOCTiI THCKY rasy
B OajoHaxX Bij TemmepaTrypu. BusHaure, y aKux OajloHaX
€ BUTiK rasy. BigmoBigp oOTr'pyHTYIiTE.

p 4

Jka sajekHiICThL UmcJia MOJIEKYJI ifeaJbHOTO rasy B OJU-
HUIII 00’eMy Bif aOCOJIIOTHOI TeMIIepaTypu IPU i30XOPHO-
My IIpoleci; mpu izobapuomy mporeci? IlooyayiiTe rpadi-
KU Iiel 3aJIe’KHOCTI.

Braciigok smeHIIeHHsS 00’eMy OeAKOl KiJbKOCTI rasy Ha
10 % i1 36inpmieHHA fioro Tucky Ha 20 % TemmepaTrypa rasy
dpocaa Ha 16 K. BusHauTe mouyaTKOBY TeMIlepaTypy rasy.

Y BepTHKaJIbHOMY BiIKPUTOMY 3BepXy IMUJIIHApPI IIig HEBa-
TOMUM PYXOMUM IIOPIITHEM MiCTUTBHCA KUCEHb 32 HOPMAaJIb-
HUX yMOB. fIK 3MiHUTBCA 00’€M KMCHIO, SKIIIO JO Beuopa
TeMIepaTrypa 30iabpmuThca Ha 15 °C, a THCK HiABUIIUTH-
caua b %?

Y mocyawui mix mopimmHeM MictuThesa 1 r asory. Ilmomra
nopmraa 10 cm®, fioro maca 1 Kr. AsoT HarpiBaoTh Ha
10 K. Ha ary Bucory mepeMicTuTbcs mopiineHb? Tuck mo-
BiTpa Hanx mopmraem 100 klIla. Tepram y cucTemi 3HEXTY-
BaTH.
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30.127.

30.128.

30.129.

30.130.

30.131.

30.132.

30.133.

Y BepTHKaAJbHOMY 3aKPUTOMY TeILJIOi30JIbOBAHOMY ITMJIIH-
Ipi 3 mopmiHEeM Macoro 2 Kr i giamerpom 10 cM micTuThes
1 moas reiiro 3a remneparypu 300 K. Ha mopmiens mocra-
BUJIM BaHTaXX MAacoi0 3 KrI', IIiCJIA UOro HOPIIEeHb IlepeMic-
THUBCS Ha 5 cM. BusHaure Temmneparypy rasy, ska BCTaHO-
BUJIACSA, SKIIO THCK IIOBITPsS HaJ IOPIIHEM IOPiBHIOE aT-
Mmoc(epHOMY.

Y KoJa6i 00’emom 20 J1 3mimtanau mo 1 r BogHIO i a3oTy. Bu-
3HAUTe THUCK CYMiIIi rasiB, SKII0 11 TeMIlepaTypa JOPiBHIOE
0 °C. BBaskaiiTe, IIT0 Ta3y XiMiuHO He B3a€MOJIIiIOTh.

ITix uac sropauaa 1 M° mpupomHOro rasy, o mepe6yBae 3a
HOPMAaJbHUX YMOB, BUAILIAECThCA KiJbKiCThL TeIJIOTH, SAKa
nopiBuHoe 36 MJI:x. fIKa KiJIbKicTh TEemJIOTH BUAIJIUTHCS
mixg wac sropaEHa 10 M° rasy, 1o mepeOyBae mif THCKOM
110 kIla i1 3a Temneparypu 7 °C?

Aepoctar 06’emoMm 300 M° HANOBHIOETHCH MOJIEKYJIAD-
HuM BojmHeM 3a Temnepatypu 300 K ii armocgepHOro tuc-
Ky. CKiIbKM 3HamOOUTHhCA Yacy Ha HATOBHEHHS 00OJOHKU
aepocrara, AKII0 3 0ajJoHa NTOCEKYHAU IIEPEXOAUTH B aepo-
cratr 25 r BogHio? Ilo HammoBHEeHHA ra3oM o00OJIOHKa aepo-
craTa BOAHIO He MicTuiaa. I'a3d BBakaTu igeajlbHUM.

Y o6ason o6’emom 150 1 3a JOIIOMOT0OI0 KOMIIpecopa HarHi-
TAlOTh KHCEHb. SIKYy MaKCHUMaJIbHY Macy KHUCHIO BIACTbLCS
3aKauaTu B 0ajJIOH, AKIIO TeMIeparypa KHCHIO B IIpoIleci
CTHUCKAaHHA CTaHOBUTH pubausduo 70 °C, a TUCK, AKUNA BU-
Tpumye 6ason, 15 MIla? Busuaure Tuck y 6ayoHi 3a Kim-
HaTHOI Temneparypu 27 °C.

3akpura mocyguHa ob6’emom 10 M Mae TpimqmHy, Uepes
AKy mocekyHau Bxonutbh 10° mosekys rasy. SIkumit uac
3HAAO0UTHCS OJISI 3alIOBHEHHS MOCYAMHU IO HOPMAaJbLHOTO
TUCKY, AKINO INBUAKICTL IMPOHUKHEHHS MOJIEKYJ Yy IIOCY-
IUHY 3aJIUMIAETHCA ITOCTIMHOIO W MOYATKOBUU THUCK y IIO-
cyauHi 0 ITa? Temmeparypa mocyauHM 3 ra30M He3MiHHA
1 mopiBHioe 273 K.

l'opusoHTanbHa MUJIIHAPUYHA ITOCYIMHA 3aBIAOBXKKHN 75 CM
po3AijieHa Ha Bl YaCTMHU PyXOMUM IIOpInHeM. BusHaute
po3TanryBaHHSA MOPINHS, SIKINO B HMOro JIiBiil yacTuHi Mic-
TUThCA KHUCEHb, a B APYyriii — BOJeHb TaKOl caMoOl MacH.
TeMmmepaTypu ra3iB OJHaKOBI.
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30.134.

30.135.

30.136.

I'eniii macoro 20 r HeCKiHUYEHHO IIOBiJIbHO II€PEBOAATH 3i
cTaHy, y IKoMy ras 3atimae o6’em 32 i 3a Tucky 410 Ila,
y cTaH 3 TepMoAuHaMiunuMu nmapamerpamu 9 ai 1,55 MIla
(muB. pucyHoK). 1o K01 HaMOiIBIIOI TeMIepaTypu Harpi-
€ThCA I'a3 y X0/l Imporecy? 3a SKOro TUCKY Iie BiioymeThesa?

IIBa omHAKOBUX 0aJIOHU 3’€MHaHiI TPYOKOIO i3 KJallaHoM, IIO
IIPOIIyCKAaE ras, AKIO Pi3HUIA TUCKIB € OiyibInoio Bix 1,1 atm
abo it mopiBHioe. CrrouaTKy B OogHOMY 3 0aJIOHIB OYB BaKy-
yM, a B iHImIoMy — izeasbHu ras 3a remmeparypu 19 °C mifx
tuckoM 1 arMm. IloriMm obuaBa OajsoHa HaArpiju OO TeMIepa-
Typu 109 °C. 3uaigiTes THCK rasy B 0ajoHi, e O0yB BaKyyM.

Ha pucynry momano rpagik mporiecy, Io Bim0yBaeTbCs
3 imeaJbHUM ra3oM, B KoopauHarTax p, V. IlobyayiiTe rpa-
¢iku nporo mporecy B KoopauHarax: a) V, T; 0) p, T.

AP, RHa p A
\
16004 1
1200+ 3p. 1 3
800+ 1
400+ p
! A 1 2
l l l l l l l I\ l l A - l l l l l l l l | -
00 "9 18 27 36 V,nx 0 Vv, 2V, vV

Ilo 3a0aui 30.134

30.137.

198

Ilo 3a0aui 30.136

Ha pucynKy mmozano rpadik mpoiiecy, 1o BizdoyBcsa 3 1 MoJb
imeanpHOTO Ta3y, B KoopauHarax p, 1. IloOymyiiTe rpadi-
KU ITLOT'O Ipollecy B KoopamHaTtax: a) p, V; 06) V, T.

T A 1 5
4T 1
T 4
2T 1
Tt g
O | pll T | T 1 | 4Ip1 T p’

.......



30.138. Ik 3miHIOETHCA TeMIlepaTypa B XOJi IIpoliecy, rpad)ik sSKo-
ro IOJlaHO Y KoopauHaTax p, V (AUB. PUCYHOK)?

30.139. 3amikHenuii nukja 1-2-3—1 sagaHo y KoopauHarax p, V
(nuB. pucyHOK). 3azaiiTe el MUKJ y KoopamHaTax p, 1.

IIpu nromy p — rycrtuHa rasy, a gijgaka 1—-2 izorepMma.
p A p A
1 1T 1
| | __ 2
3
O T T T T T T T T T T ’V O T T T T T T T T T T ;
Ho 3adaui 30.138 Ho 3adaui 30.139

31. BJIACTUBOCTI NAPU, PIANH
| TBEPAUX T

Mpuknaan po3p’ss3yBaHHS 3apaud

3amaua 1. IIlo serme: 1Mm® cyxoro um 1m® Bosororo mosirps,
B3SATi 3a OJHAKOBUX TeMIIepaTypu M THUCKY?

Iano: Poss’azannsa

chx =1 Trck cyxoro moBiTps BU3HAUYAETHCS 3a (hop-
_ 3 MYJIOIO

V.,=1m o
_ m,,

71cyx - T;aon P = ox . cyx (1)

YoM v,

= 0B CyX

pcyx pBOJ’I

a THCK BOJIOTOI'0 TIOBITpPs, 3rifHO i3 3aKOHOM

M, =28-107° KT IManbTOoHA,— 3a (HOPMYJIOIO
MOJIBb
K m RT m__  RT
MH o — 18 10—3 Tr pBOJI _ pHOB +pnapH — nos BOJI + 2. BOJI . (2)
’ MOJIB MHOB VBOJI MH (0] VBOJI
mBOJI I ‘?
m
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Y dopmynax (1) i (2) M., 1 My, — MOJAPHI Macu HOBITpA
U BOAW BiAmoOBiZHO, a p, . 1 p.., — HapliajgbHl TUCKU MOBITPSA #
IIapu y BUIAAKY BOJIOTOI'O IOBIiTpA BiANOBigHO.

OckinbKU Maca BOJIOTOTO IIOBiTpPA — Ile cyMa Mac IIOBiTpA ¥ mapu,
III0 MiCTUTBCA B HBOMY (M, =m _+m TO 3aIIMIIEeMO CIIiBBLJHO-
IITeHH

mapu )’

m 0oB = mBOJI - mnapn * (3)

IligcraBuBInu cuiBBigHOIIeHHA (3) Y opmyay (2), oTpuMaeMo:

mBOJI MHOB B MHZO RTBOJI
pBOJI = + mnapn ’ ) ¢ (4)
MIIOB MH (0] V

BOJI

3a yMOBOIO 3a7aui THCKU BOJIOTOTO ¥ CyXOro IOBiTps pPiBHIi, Tomi
nopiBHsAeMoO IpaBi wactuHu ¢opmya (1) i (4) Ta, BpaxoByuu, II0

7::yx = T:son 1 T/cyx ~ Veon OTPHUMAaEMO:
mcyx _ mson MHOB _MHZO
M m T Ta ap
OB OB oB H,0
abo
_ MI'IOB o MHZO 5
mcyx _mBOJI - mnapn M . ( )

H,0
OckiIbKM MOJIAPHA Maca NOBiTps OiabIa BiJ MOJSPHOI Macu BOIU
(M,,,>My, ), T0o 38 popmyan (5) orpumaemo:m., —m, >0, To6ro
cyxe IOBiTpsA BasKue 3a BOJIOTE.
Bionosiov: BoJoOre IOBiTpS JIeriie.

3agauya 2. Y nmuiaiaapi oig nopimHeM Mictuthed 0,4 © BOAsSHOI mapu
3a remneparypu 290 K. I1a nmapa 3aiimae 06’em 40 j1. SIK 3pobuTu mapy
HAaCUUYeHOI0, SAKIIO: a) He 3MiHoBaAaTH 00’eM mapu; 0) He 3MiHIOBATH
TeMIIepaTypy IIap¥; B) OZHOYACHO 3MiHIOBATH 00’€M i TemIlepaTypy
napu?

Ilano: CI Posg’a3annsa
V=40 n vV =0,04 m*® ITapa cTaHe HacHUUYEHOIO
m=0,4 1 m=4-10"* kr 3a yMOBU p=p_ ,Je P —
T=290 K T=290 K THCK HaCUUEeHOI Iapu 3a TeM-
r KT nepatrypu 290 K. OckinbKnu
MHzo =18 MOJIE My o =18-107 vons | TEMIEpaTypa 290 K Bigmo-
Bimae Temmeparypi 17 °C,

TO 3 TAOJUIII 3aJIe’KHOCTI THCKY HacHMYeHOI mapu BiJg TeMmmeparypu
(muB. momatok) sHaxonumo p. =1,93 klla.

Hac
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Braskarouu, 1110 HeHacH4YeHa I1apa IIiajsrae piBHAHHIO CTaHY ine-
aJBHOTO Ia3dy, CKOPHUCTAEMOCS PiBHAHHSM CTaHYy ileaJbHOTO ra3y II0-
CTiliHOI Macu ¥ 3aIIMIIeMO CIIiIBBiJHOIIEHHS

pV _ P
T T
I3 11bOro cHiBBiAHOINIEHHA BUILJINBAE, II0 IIapa CTaHEe HACHUUYEHOIO
|14 mR , V. 4-10"-8,31
3a YMOBU —=———— Qa00 micas o0UMCIIeHHa — = - =
L M, P, T, 18-10°-1930
? 14 S ' 1%
=9,57-10° — . Bpaxosyioun, mo —=1,38-10" —, —L=1,44.—.
K T K T

1
Y BuUNAAKy, AKIN0 TeMnepaTypa He 3MiHIoeTbea T, =T =290 K, 00’em

napu V, =27,8 x. fIkmio :x mapa oXoJI04Ky€eThCA 3a IOCTiHOTO 00’ eMy
V.=V =0,04 M, To 3a Temneparypu 7T, =201,4 K BoHa crane Hacu-
YeHOIO.

Bionosidv: mapy MOKHa 3pOOMTH HACHMUYEHOIO: a) IIJIAXOM i30-
XOPHOTO oxoJioa:keHHA no Temneparypu 201,4 K; 6) isorepmiuHuM
CTHUCKAHHAM O0 00’emy 27,8 JI; B) OZHOYACHOIO 3MiHOIO TeMIepaTypu
1 00’eMy Imapm Tak, 1100 BiZHOIIEHHS 00’e€My O TeMIepaTypu Hapu
3bismpmuaoca B 1,44 paay.

3agauya 3. 3 ogHOTO OOKY BiJl COTOMMHKHU 3aBAOBXKKHU 8 CM, IO
IJIaBa€ Ha IIOBEPXHi BOAM, HAJIWBAIOTh MUJIbHUII PO3UYMH, i BOHA IIO-
YMHAE pyxarucd. ¥ AKUN O0iK pyxaerbcsa coaoMmuKa? Ilim miero axoi
cuan? Temmneparypa Bogu 20 °C.

Ilano: CI Posg’a3annsa
=8 cm MunbHuU# PO3YUH YTBOPIOE
vH [=0,08 M TOHKY ILIIBKY Ha IIOBEPXHi BOAU
e iy 3 OOHOTO OOKY BiJi COJIOMUHKH.
H H | OcKibKM HOBEpXHEBUIl HATAT
_40 M Opome = 0,073 — o .
Oyun.p = 0— M | MHJBHOT'O PO3UMHY MEHIINNA, HixK
M . .
g | BOAM, TO Ha Pi3Hi CTOPOHM COJIO-
F —2? O v p =0,04; MUHKU IIOYMHAIOTH IiATHU PisHi
CUJIM TIOBEPXHEBOTO HATATY.

I1i cusiu KOpPiBHIOIOTH AOOYTKY AOBKUHU KOHTYPY, 10 AKOMY CTHU-
KalOThCsS i3 COJOMHMHKOIO MUJbHHII po3umH i Boga (ToOTO MOBXKUHI
COJIOMWHKM), Ha BiANOBIiAHUN ITOBEePpXHEBUM HATAT:

MUI. P = GMI/IJI.pl 1 FBO,HI/I = GBO/II/IZ °

HanpsaMok cuj moBepXHEBOT'O HATATY BU3HAYAETHCSI YMOBOIO CKOPO-
YeHHS ILJIOII BiJIbHOI MOBEPXHi MUJIBHOIO PO3UMHY 1 BOAM BiIIIOBiIHO,
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TOOTO BOHM HANIPAMJIEHI Y IPOTUJIEKHI CTOPOHU IIEePIEHANKYJIAPHO 0
COJIOMUHKHU (OMB. PUCYHOK).

|

STl

BOAU MII. P

PiBHOmiliHA IUX CUJ HAIIpAMJEHA MePIEeHAUKYJIAPHO 10 COJIOMUH-
KN y HAIIPAMKY BOAM U BU3HAYAETHCA 3a (hOPMYJIOIO

S

IlepeBipuMO OAMHUIIL ¥ BU3HAUMMO UYMNCJIOBE 3HAUEHHA ITYKAaHOIL

BEJINUYUHU:
[F]=M=H ; {F}z(0,073—0,040)-0,08=2,64-10_3 ;
M
F=2,64 mH.

™)

™)

=~
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Bionosidv: coloMUHKA pyXaeThcA y OiK BOAM IIiJ Ai€ro cuan
F=2,64 mH.

31.1.

31.2.

31.3.

31.4.
31.5.

31.6.

31.7.

1-n piBeHb CKNIagHOCTI

Ilix yac BumapoByBaHHA ¥ KHMIiHHA PiAnH BigOyBaeTbCcA
iXHe mepeTBOpPeHHA Ha napy. IlodcHiTh, y YoMy BiIMiHHICTB
IUX TIPOIEeciB.

Arimo y BigkpuTiii O0aHIII 3aauminTi Hebarato BOAM, TO
BOHA BCs BHCOXHe. YoMy ILOTO He BifOyBaeThCA Y IIiJb-
HO 3aKPUTiHA OaHIi?

YoMy 3a OJHAKOBO BHCOKOI TeMIlepaTypu BoOJIOra IIOrona
IIePEeHOCUTLCA TipIie, HidK cyxa?

YoMy B IPOTyMOBAaHOMY OZA3i BaKKO IIePEHOCUTHCA cIeKa?

Yomy, AKIIO moauxaTtu cobi Ha PYKYy, BUHUKHE BiguyTTsa
Temjaa, a AKI0 TOAMYXaTu — XOJIOny?

ITuToma TensoTa mapoyTBOpeHHA e(dipy 3HAUHO MEHIIIa 3a
MIUTOMY TENJOTY MapoyTBOPEHHA BOoAM. YoMy K IpPU 3MO-
yyBaHHI pyKu edipom BimuyBaeThCA OiJBII CUJIbHE 0XO0JO-
IJKeHHA, HiK IPU 3MOUYBaHHI BOJOIO?

151 3BHMMKEHHSA BUCOKOI TeMIIepaTypHu TiJIO XBOPOT'O MOXKHA
00epHyTU po3umHOM oITy. IloscHITH, YOMY IIe JOoIIoMAarae.
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31.8.

31.9.

31.10.

31.11.

31.12.

31.13.

31.14.

31.15.

31.16.

31.17.

31.18.

31.19.

31.20.

31.21.

31.22.

Yomy 3a aOCOJIIOTHOIO BOJIOTICTIO HOBIiTPsS HE MOKHA BU-
3HAUUTH, CyXe Ile MOBiTpsa um BoJoTe?

Kosu abcostoTHa BOJIOTICTHL MOBiTpA OinbIlla: BBUMKY YU
BJIITKY? BimmoBigs oOr'pyHTyiiTE.

3a sIK01 YMOBM BiTHOCHA BOJIOTiCTh IIOBiTPS MOJKe 3MEHIITyBa-
THUCS, He3BaKalouy Ha 301JbIIIeHHA a0COJIOTHOI BOJIOTOCTI?

YoMy Boza B YalHUKY IepecTae KUMOiTH, AKIIO0 BUMKHYTU
KOH(MOPKY?

Yu KunmiTuMe BoAa y CKJISAHIIL, SKY PO3TaIlIOBAHO B KaCTPy-
Jai 3 okponom? HUu Kumitume crupT?

Bix uoro sajesXuTh TeMmeparypa KHUIIIHHS BOIU?

SIKuM cHmiBBiZHONIEHHAM IIOB’si3aHI THMCK HACHUYEHOI mapu
3a TeMIepaTypu KUIMIHHA PiAMHU Ta THCK HaJ IOBEPXHEIO
BOOM?

YUy MOKHA «3MYCUTH» KHUIIITH BOAY 3a KiMHATHOI TeMIIe-
paTypu, He migirpiBatoum ii? BiamoBigb oOI'pyHTYyIHTE.

ITosdgcHiITH, HABIITO Yy Cy4YaCHUX CKOPOBapKaX MiATPUMYETH-
cd BUCOKHUH THUCK — IO 2 aTM.

Ilicaa Toro AK y KacTpPyJio 3 BOJAOIO, IPAKTUUYHO HOBee-
HOIO 10 KUIiHHA, BCUOAJIU »XMEHIO COJIl, CIIOCTEPIraeThCA
OypxJauBe 3aKMIIAHHSA BOJM, TOOTO II0 BCHOMY 00’€MYy BOAU
YTBOPIOETHCA BeJMKA KiJbKicTh MOBIiTPAHUX OyJanLOAIlOK.
IloscHiTL ABUINE, IITO CIOCTEPIra€THCA.

1K 3a BOBHIIIHIM BUIJIAAOM BiIpi3HUTU B O0aHi TPyOy 3 XO-
JIOZHOIO IIPOTOYHOIO BOJAOIO BiJ TpyOuW 3 rapAdYoio BOIOIO?

YuM IIOSACHIOETHCS IOsSIBa B3MMKY IIaMOpPO3i Ha IMHOKax?
3 AKOoro 0OKY CKJia BOHA 3’ SABJISAETHCSA?

Yomy 3anmoTiBalOTh OKYJIAPU, KOJU JIOIUHA 3 MOPO3Yy BXO-
IUTh OO0 IMIPUMIIIIeHH?

Yomy B MOpPO3Hi AHI HaJ OMOJIOHKOIO B PidIll YTBOPIOETHCS
TyMaH?

B3suMKy B KiMHAaTi, Jle JOCTATHLBO TeIJIO W BOJIOTO, IIPU
BiIKpMBaHHI KBaTUPKMN YTBOPIOIOTHCA KJIYOM TyMaHy, AKi
B KiMHATI OyCKalOThCsA, a Ha BYJaUIi migHimaioTbes. Ilo-
SICHITBH SABUIIE, IO CIIOCTEPIracThCs.
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31.23.

31.24.

31.25.

31.26.

31.27.

31.28.

31.29.

31.30.

31.31.

31.32.

31.33.

31.34.

31.35.

31.36.

AK MOACHUTU YyTBOPEHHS XMAapHOTIO CJIiAy 3a peaKTUBHUM
JiTaKoM, IO JEeTHUTh Ha BeJUKIill BUCOTi?

IIlo Tpeba 3pobuTM AJIA IIIABUIIEHHA THUCKY HaCHYEHOIL
nmapm?

Ilin yac BumapoByBaHHS 3 MHOBEPXHI PiAWHU BUJIITAIOTh
HaWMIBUAINL MoJieKyau. MosKHa IPUIIYCTUTH, IO TeMIle-
parypa mapu Mae OyTH BHIIOIO 3a TeMIepaTrypy pPiguHmH.
Yomy 1e He Tak?

Bopa, 1o mae Taky camy TeMIlepaTypy, 10 ¥ HaBKOJIMIII-
HE CepeaoBUINE, BUMAPOBYETHCSA. 3BiIKU OepeThCcsA TeIlIo-
Ta BUIIAPOBYBaHHSA?

Y kimuarti ipu 0 °C BigHOCHa BOJIOTICTHL MOBIiTPA CTaHO-
BuTh 80 % . koo Oyme BiZHOCHA BOJIOTICTHL 3a TeMmIlepa-
Typu 20 °C?

YoMy IOpiBHIOE TOUKA POCH IIOBITPsS, BiZHOCHA BOJIOTICTH
saxoro 3a temmeparypu 20 °C cranoButh 28 % ?

Yomy mopiBHIOE MapHiajJbHUN THUCK BOAAHOIL ITapu IIPU Bija-
HOCHIi# BoJiorocti moBiTpa 60 %, AKIMoO oro TeMmepaTrypa
cranoBuThL 30 °C?

3a AKO01 TeMIIepaTypu BoAsHa napa 3a Tucky 1,23 klla e ma-
CUYEHOI0?

¥YBeuepi 3a Temnepatypu noBiTpsa 2 °C BigHOCHA BOJIOTICTH
cranoBuTh 60 % . Uu Bumage BHOYI maMoOpO3b, AKIIO TEeM-
nmeparypa 3Hu3uThcsa: a) go —3 °C; 6) mo —5 °C?

Y moBiTpi 3 BimHOCHOIO BojoricTio 40 % THCK mapiB Bogu

cranoBuTh 1040 ITa. BuzHauTe THMCK HacHYeHOl mapu 3a
Tiel caMol TeMIlepaTypu.

Temmneparypa nositpsa 20 °C, a iioro Touka pocu — 10 °C.
fIKka abcosrroTHa ¥ BiHOCHA BOJIOTICTH IILOTO HMOBIiTPs?

3a Temmneparypu 60 °C abcoJioTHa BOJOTICTH IIOBiTpA

11,5 r/m°. BusHauTe abCOJIOTHY BOJIOTiCTH HOBIiTPA mic-
ada 3HMKeHHA Temieparypu go 20 °C; 10 °C.

V mosiTpi 06’emom 6 m® wmicTuThca 51,3 r BoggHOI mapu
3a Ttemmeparypu 22 °C. BuzHauTe abCOJIOTHY I BiIHOCHY
BOJIOTIiCTBH IIOBITPA.

V noBitpi 06’emom 5 M° mictuThea 80 r BogaHOI mapu. Bu-
3HauTe abCOJIOTHY BOJIOTiCTH HMOBiTPA.
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31.37.

31.38.

31.39.

31.40.

31.41.

31.42.

31.43.

31.44.

31.45.

31.46.

31.47.

31.48.

3a Temnepatrypu noBiTpsa 30 °C BigHOCHA BOJIOTICTH CTaHO-
BUTHb 60 % . fIxa abGcoaroTHA BOJIOTiCTH MOBITPA?

IToBiTpa micTuThea B 6asmoHi emuicTio 10 j1. Ilyia fioro ocy-
IIyBaHHA B 0OAJIOH BBEJIM IIIMATOK XJOPHCTOTO KaJbIlilo,
axui noraunys 0,13 r Bogu. fIKa OyJa BiZHOCHA BOJIOTICTH
MOBiTpA B 0aJIOHI, AKIIO MO0 TeMIIepaTypa IIOCTiliHa i J0-
piBHIOE 20 °C?

Yepes TpyOKY 3 TOTJTIMHAIOYOIO BOJIOTY PEUYOBUHOIO IIPOITYC-
uan 10 g noBiTpa. Ilpu npomMy mMaca TpyOKu 30ijJbIInja-
ca ma 300 mr. Busumaure abCOJIOTHY BOJIOTICTH IIOBiTP.

ITapa 3a Temnepatypu 27 °C i1 Tucky 1330 Ila 3aiimae 06’em
2 1. fIka 1e mapa? fIkoro BoHa cTaHe, AKIIO 00’€M 3MEH-
muTtbesa 1o 0,5 1 i remmeparypa sHusuthed go ( °C?

3a temneparypu 17 °C HacuueHy BOASHY IIapy OyJO Bif-
IiJIeHO BiA piAWHM, IIiCcJd YOT0 HArpiTO Npu HE3MiHHOMY
06’emi mo 27 °C. fArum craB ii Tuck? fKoro crama mapa?

Bogsana mapa, 1110 MicTUTBCS B 3aKPUTiHl HOCYAUHI 00’ eMoOM
5,76 s 3a remneparypu 15 °C, unuauth Tuck 1280 Ila. Axum
Oyme HOro THCK, AKIIO 00’€M IIOCYAMHU 30iJBIINUTLCA 0
8 11, a Temneparypa go 27 °C?

IIig KoBmaxKoM BaKyyMHOTI'0 Hacoca mepedyBa€ CKJIAHKA BOOH,
Temreparypa sakoi cramoBuTth 20 °C. Ilicas Toro Ak Hacoc
YBIMKHYJIU, TAUCK HOBITPA IIiJ KOBIAKOM CTaB IIBUAKO 3HU-
JKyBaTucA. 3a AKOT'0 THUCKY BOJa B CKJIAHIIL IOYHEe KUIiTH?

Tuck y kamepi aBTokJiaBa ctaHoBuTb 0,2 MIla. Ilo skoi maK-
CHUMAaJIBHOI TeMIIepaTypu MOKHA HarpiTu BOAY B aBTOKJIAaBi?

Yu 3aKUNINTH BOAA Y CKJAHIIL i I3BOHOM IIOBITPAHOTO HA-
coca, axmio Temneparypa Bogu 20 °C, a Hacoc MoKe CTBO-
putu poapimsxkenaa go 6000 ITa?

3a temmneparypu 20 °C ryctmHa HacmueHOI mapum PTYTi
20 r/m°. BHaiigiTe THCK HacmueHoI mapm PTYTi 3a Iiel
TeMIIepaTypu.

Tuck HacuueHOl BOAsSHOI mapu 3a temueparypu 287 K cra-
HOoBUTH 1,6 KIla. O0umciiTh rycTMHY HacHYeHOI Imapu 3a
i€l TeMIlepaTypu.

3a TI'ycTHHOIO HACHUYEHOI BOJASHOI IIapu 3a TeMIepaTypu
3 °C, B3daTOIO0 3 TAOJMIIi, OOYMCITITL THUCK IIapH.
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31.49.
31.50.

31.51.
31.52.

31.53.

31.54.

31.55.

31.56.

31.57.

31.58.

31.59.

31.60.

31.61.

31.62.

31.63.

fIka ryctuHa HacuueHoi mapu 3a temmepatrypu 100 °C?

SHaHAiTL a0COJIOTHY BOJIOTiCTh IIOBiTPsA, 3HAIOUM, IITO IIap-
HiaJbHHUN THCK BOASAHOI IIapu, sSKa MICTUThCA B HLBOMY,
14 xIla, a Temneparypa mosiTpsa 60 °C.

Yomy BOAOMJIABHI NITaXU BUXOAATH CYXUMU 3 BOAM?

Yomy MajieHbKi KpaIlji pocu Ha JHCTI JeAKUX POCJHH Ma-
I0Th (QOPMY KYJIBbOK, TOA1 AK JIUCTSA 1HIIIUX POCJNH poca Io-
KPUBA€ TOHKUM IIapoM?

YuM OOACHUTH, IO COJIOM AHA IIOKPiBJIS Ha Jaxy, IO
CKJIQIAETLCA 3 OKPEeMUX cTedes, MidK AKUMU € 0e3Jiu mo-
POKHNH, HATINHO 3axXUIae Big moIry?

Hagimio nepen (papOyBaHHSAM IIOBEPXOHB iX PEKOMEHIYIOTH
3HEKUPIOBATU?

Ilepmr Hidk TpunaaT OyAb-IKY JeTajb I0 IJjaaTHu i1 cmoyar-
Ky MMOKPHBaIOTh KaHi(osuro. Hapimo?

Yomy Kpamasd Boau ab0 POCIMHHOI 0JIii PO3TiKaeThCA II0
IIOBEPXHi JOIIKM, a Kpalljsd PTYTi He pPo3TiKaeThbCca?

AKuit BUrIan MmaTuMe Kpallisd PTyTi, HOMiMeHa HaA YUCTY
TOPU30HTAJBHY IOBEPXHIO cKJa? Bimmosizb oOr'pyHTyiATE.

Big axux BeJIWUYMH 3aJ€KUTH BICOTA KaIllJIAPHOTO IMigHAT-
TS piguHU?

SIK 3MiHUTBCA BUCOTa PiBHA BOAM B KaOijaApi, AKIIO 3a iH-
HINX OJHAKOBUX YMOB B3ATHU KaMIiJadap yABiUi MEHIIIOTO pa-
miyca? akImio mepeHectu gpocBig Ha Micans?

Konu BucoTa KalijJApHOro NiZHATTA BOAW B I'PYHTI Oiib-
1ma: HaBecHi um BIiTKYy? Homy?

Y nmocyauHy 3 rapsdyoio BOAOIO IOMiCTHIN KaliJIIPHY TPYO-
Ky. K smiHooBaTuMeTbCcs piBeHL BOAM B TPYOIIL mim uac
OXOoJIoMKeHHs Boau? Bigmosigs oOr'pyuTyiiTe.

Busunaure moBepxXHeBUIN HATAr PIAWHU, AKIINO B KaIiJapi
pamiycom 3 MM Ha Hei mie cmua B 107 H.

Kaninap pagiycom 5 MM moMmicTuam y Boay. SHAUIITL CHITY
IMIOBEPXHEBOT'0 HATATY BOJAU, IO BUHUKJIA BCepeaMHI KaIli-
Jasdpa.
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31.64.

31.65.

31.66.

31.67.

31.68.

31.69.

31.70.

31.71.

31.72.

31.73.

IIpoTOBY paMKy 3 PYXOMOIO IIepeMHuYKoi0 AB 3aBIOBKKU
5 cM 3aHYPIOIOTh ¥ MUJbHUII PO3UYMH i aKypaTHO BUTATA-
I0Th, Y HACJiJOK YOT0 Ha paMIli yTBOPIOETHCA MUJIbHA MJIiB-
Ka (IuB. pUCYHOK). SIKy cuiy HeoOXiTHO IPUKJIACTU A0 IIe-
pemuuku AB, m106 yrpumyBaTHu ii Ha Micii?

AwmopdHi TBepAi Tisa iHOAlI Ha3sWBAIOTh PiAMHAMU 3 HaJBU-
COKOI0 B’a3KicTio. HoMmy?

Y cTapoMy BiIKOHHOMY CKJI1 HMKHSA YacTUHA 3a3BUYAll TOB-
m1a, HidKk BepxHA. UuM e MOKHA IOACHUTH?

Yomy B TabJIUIlI TeMIIepaTyp ILJIABJIEHHS Pi3HUX PEUYOBUH
BiZICyTHA TeMIlepaTypa IIJaBJIEHHSA cKJa?

2-1 piBeHb CKJIAAHOCTI

Y muainapi mig mopiiHeM MiCTHTBCA HacuYeHa BOASHA
napa 0e3 moBiTpa. IloOyayiiTe rpagik 3ajIe’XKHOCTI THCKY
TaKol mapu Bif 00’emy.

IITo BimbyBaeThCA B XO/1 i30TepMiUHOI0 3MEHIIIeHHA 00’ €My
HacuueHoI mapu? mig yac 30inbmienus? BigmoBigbk oOr'pyH-
TyHTe.

3rigHo 3 moxasaMu MaHOMETPa THUCK BOAAHOI mapu y KOT-
Ji meHmIuM 3a armocdepHuii. Hespaskarwouu Ha 1e, TeMIe-
paTypa Takoi mapu Buira 3a 100 °C. Homy?

V noposkHI0 ocyguHy 06’emom 1 M° mHasmmau 10 r Bogu 3a
remuepatrypu 20 °C i minsHOo 3akpuau. Yu Oyze B mocy-
IuHiI mapa HacuueHowo? Ilpu aAkiii mimiMmanbHIiA Maci Bogu
mapa B IOCYJAMHiI Oyae HacuueHOi0?

V mopo:kHi#l sakpurTiii mocynuHi 06’emoM 1M° MicTHUTB-
ca 20 r Boau 3a temuneparypu 21 °C. CKilbKU BOAM 3aJIM-
IIUTLCA B HOCYAUHI uepes nearuil yac? J[o sKoi MiHiMaIb-
HOI TeMIlepaTypu Tpeba HarpiTu BOIy, 1100 BOHA BCA IIepe-
miaa B mapy?

Y nmoposkHi nocyauai 500 g saaumuaoca 20 r Bogu, TeM-
neparypa sgkoi craHoBuThb 17 °C. CrinbKu Boau it mapu 0yae
B IIOCYAWHI uepes AeAKUN dyac?
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31.74.

31.75.

31.76.

31.77.

31.78.

31.79.

31.80.

31.81.

31.82.

31.83.

31.84.

V npumimennai o6’emom 22 M° 3a Temmeparypu 23 °C
BimHOCHa BoJOoTicTh IOBiTpsA craHoBuTh 60 % . Busua-
yTe THUCK HacCUUYeHOl BOJASAHOI Iapu 3a Iliel TeMHOepaTrypwu,
AKIIIO Maca BOJIU, AKa BUNapyBaJacdAd B IIPUMIIIeHHl, JOPiB-
Hioe 270 T.

fIka maca BoassHOI mapu moBiTpA o0’emom 18 i1 3a Temiie-
parypu 27 °C ta BigHocHi# BoJsorocti 70 % ?

V nex Heobximmo mogzatu 1000 M° moBiTpa 3a TeMmepaTypu
20 °C ra BigHocHiN Bogorocti 50 % . BojsoricTes moBiTpa Ha
Byauiii 3a remmneparypu 10 °C cranoButs 70 % . Axy macy
BOJIM HEOOXiTHO JOJaTKOBO BUMAPyBaTH y IOBITPSA, IO MO-
TAETLCS?

Y xkimuati posmipom 4,0x8,0x3,0 m BoJsiOTiCcTH HOBiTPA
ctaHoBUTb (0 % . CKiIbKM IIle BOAM MOJKEe BUIIAPYBATHCH
3 Bimkpuroro 6aka 3a tremneparypu 20 °C?

TemnepaTypa i BOJIOTiCTh HOBITPA B KIMHATI BiAIIOBiAHO JI0-
piBHIOIOTE 25 °C i 80 % . ARy KiabKicTb BOaM HEOOXimZHO
CKOHJEHCYBaTH 3 IILOI0 IIOBIiTPsA, 100 3HUBUTU HOTO BOJIO-
ricte 10 60 % ? O6’em kimuaT; 48 Mm°.

3a remmneparypu 25 °C BojsoricTs moBiTpsa craHoBUTL 70 % .
CKiZbKU BOIM KOHIEHCYETHCS 3 KOMKHOTO KyOoMeTpa IOBi-
TPA y pasi 3HMKeHHA TeMmIiepatypu go 16 °C?

V kimuaTi 06’emom 60 M° Temmeparypa moBiTpsa mimBuIu-
gaca Bixg 17 °C mo 21 °C, BoJIoricTh HMOBITPA 30iJbINNIACS
340 % mo 60 % . fIka maca Bogu BUIapyBaJacsa B MOBITPA?

Ha peakiit BucoTi Han moBepxHer 3eMJIi mepeOyBae Imiap
noBiTpa 06’emom 10° m® 3a Temmeparypu 20 °C i BizHoCHOT
BoJiorocTi 70 % . IToBiTpsa oxoaomuaocs go 10 °C. 3HaiigiTh
Macy JOIIy, IO BUIAaB.

Y nocyauni 06’emom 100 i1 3a Temueparypu 30 °C micTuThCs
moBiTpsaA 3 BigHOCHOIO BojoricTio 30 % . Koo Oyme BimHOC-
Ha BOJIOTICTh MOBIiTPSA, AKIIO B IOCYAMHY gomati 1 r Bogu?

Kyaun HanpsamieHa cuja HOBEPXHEBOIO HATATY MUJIBHOI
ILUIIBKU, sIKa Mae opmy KoJia?

Oxua Koaba HaAIOJIOBUHY 3alOBHEHa BOJOIO, a iHIIA —
pTyTTIO. Ky popMy MaTUMyTh IIi PIAMHU B CTaHl1 HeBaro-
MoOCTi?
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31.85.

31.86.

31.87.
31.88.

31.89.

31.90.

31.91.

31.92.

31.93.

31.94.

31.95.

31.96.

31.97.

Yu MoKHa 3Mas3yBaTH TEPTHOBiI MOBEPXHI MaIINH PiAKMMU
MacTujJaMM, AKi He 3MOUYyIOThH IIi moBepxHi? Yomy?

Yu mMmoskHaA BiajgmBaTH MeTal y (POPMU, AK1 3MOUYIOThCA
nuM MeTtaygom? Homy?

Yomy 30pi MaoTh KyJasacty ¢opmy?

Yomy roctpi Kpal ckJja B X0/[i HarpiBaHHA OO TeMIepaTy-
pU ILJIaBJIEHHS CTAIOTh 3aKPYTJIEHUMU?

Yomy BoJIeii0OJIbHA CiTKa CHJIBHO HATATA€ThCA MicCJsd
moury?

SIK Bimomo, mirmaHi 3aMKu i «IIacOUYKM» MOXKHAa OyayBaTuU
TiIBKKM 3 MOKporo micky. Cyxi mimuHKM @ DiIUHKU, IO
IIIJIKOM 3aHYpeHi y BoAy, He MPUJIUIIAIOTh OJHA OO0 OLHOI.
IlosscHiTH, YOMY.

BoJjiocku meHa3anKa po3xXoAAThCA Y BOMAi, aje Bimpasy 3Ju-
IalThCA, AKINO IEeH3JUK BUNHATH 3 Boau. IlosgcHiTh 1e
ABUIIIE.

JIronquHi HeoOXiMHO IPUAHATHI II€BHY KiJbKiCTh Kpaleyb Ji-
KiB. K ciaixg 3MiHMTH 1X YHCJI0, AKIIO KpalJi BiAMipAOTH
y Oy:Ke HATOILJIEHOMY NPUMIiIIeHHi?

MwunabpHUM PO3UMH Ma€ TaKy caMy I'YCTUHY, AK 1 Boga. Homy
B IIOCYAMHI BiH 3aBKIU PO3MIIIYETHLCA IIOBEPX BOIM?

IToBepxHeBo-akTUBHI peuoBuHu (IIAP) 3HMIKYIOTH CHITY I10-
BEPXHEBOI0 HATATY Boau. llosAcHiThE, AK Ile BimOyBaeThCH.
Bpaxyiite, mo monexkyau IIAP B3aemomiroTs i3 Mmojiekya-
MH BOAM cjalIlie, HiK MOJEKYJH BOAU MiK c000Io.

XoJsogHa BOJA He BiIMHBAE 3acMaJbI[bOBaHI ITOBEPXHi.
YoMy K IIe MOXKHAa 3pOOMTH 3a AOIOMOT0I0 MUJILHOT'O PO3-
YMHY ¥ rapsdoi Bogu?

SIKIIO IMOKJIACTHM IIIMATOK CYXOl Kpelau Ha MOKPY I'yOKYy,
TO Kpeiga HaMOKHe. SIKII0 MOKJAacTU cyxXy I'yOKy Ha MO-
KPy Kpeiay, To ryOKa 3aJUIINThCSI Cyxoi. Homy?

Insa BugajleHHA KUPHUX ILIAM TKAHMHY HPOIPaCOBYIOTH
rapssuoio IIPacKolo, IIiJKJaBIIM Mif Hel apKyII Iaiepy.
YoMy KHUpP IPU IILOMY BCMOKTYETLCS B IIAIlip, a HEe PO3Ti-
KaeThCA II0 TKAHWHIi?
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? 31.98.

? 31.99.

31.100.

31.101.

31.102.

31.103.

31.104.

31.105.

31.106.

31.107.
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st Toro 1100 3MamlyBaJbHUI KpeM Kpallle BCMOKTYBaB-
cA y JM)KHI 4yepeBUKH, 1X HarpiBaioTh. Ik Tpeba marpisa-
TH YepPEeBUKMU: 30BHI UM 3cepequuu’?

Ha conni cymurbsca nosino. Ha kiHmi mporo nmoJjrina, axuit
3BEepPHEHHUH y TiHb, BUCTYHAIOTh KpallejJbKu Boau. Homy?

3a JOIMOMOIOI0 KaIliJIapHOI TPYyOKHU, JiaMeTp KaHalay SAKOI
0,15 MM, BUMipIOIOTh HOBEPXHEBUM HATAT COUPTY. ¥ XOmIi
eKCIIepUMEHTY COuPT migHABcA Ha 7,6 cm. Axkuit moBepx-
HEeBUM HATAT CIIUPTY OYJI0 OTPUMAHO 3a pe3yJabTaTaMU eKC-
nepumenty? I'yerura cimpry 800 Kr/m°.

Y TexHimi aynda smaniyBaHHS HiAIINIHUKIB KOB3aHHS 1HO-
i BUKOPHUCTOBYIOTh «I'HOTOBE» 3MalllyBaHHdA. IIpm mpomy
ONVH Kpau «rHora» (TOOTO HIMATKAa TirpOCKOMIiYHOrO Ma-
Tepiasy) 3aHYpIOIOThH y MAIIMHHE MACTHUJIO, a II0 APYTroMy
Kpalmo MacTHJIO IiJHIMaeThbCs Ha MOBEPXHIO, IO 3MAaIIly-
eTbcsi. Ha AKy BHMCOTY MacTMJI0 MOKe MigHATHCS IO I'HO-
Ty, 3p00JIeHOMY 3 TKAHUHU, AiaMeTp KamliJadapiB sSKOI B ce-
pexaboMy craHoBuTh 0,2 mMMm? I'yerumra macita 870 Kr/m°,
a moBepxHeBUiH Hatar 26-10° H/m.

Y craAHIN KamijaApHi# TpyOIi, posTamioBaHiii Ha 3emJi,
Boda mimHimMaeThca Ha 1 cm. Ha sKy Bucotry migHiMeTh-
cs Boja mo I camiii Tpy6Omi Ha Micdrmi, ge IpucKopeHHS
BiJIBHOTO MaAiHHA CTAaHOBUTHL 1,6 M/ cv? ?

ITo ruoTy Boza mizmimaeThca Ha 80 mMm. Ha Ky BucoTy 1o

TOMY CaMOMY I'HOTY HigHiMeTbca cuupt? I'ycTuHa crnupTy
790 kr/M° .

ITo raory cnupr migHimaerbeca Ha 10 cm. AKuii xapak-
TePHUU AiaMeTp KalllJapiB TKAHWHU, 3 AKOI BUTOTOBJIEHO
ruit? I'yerura cimpry 800 kr/m°.

BuszHauTe MOBKMHY CTOBIIA BOAM B KaOiJaApHi# TpyOIi is
BHyTpimuiM miamerpom 0,6 MM, AKIIO TPYOKY 3aHYpPUJIUN
Y BOAY IEPIEHANKYJIAPHO M0 MOBEPXHi; mix kytom 13° mo
IIOBEPXHi.

Y kaminaprinn Tpyo6ii paxgiycom 0,5 MM pigmHa migHsIa-
ca Ha 11 mMm. 3HAUAITH TYCTUHY Ii€l pigmHM, AKIIO ii mo-
BepxHeBuit HaTar 0,022 H/m.

SHAUAITH, Macy BOAM, IO IIigHAJACS B KaIILJIAPHINA TpyOIIi
miamerpom 0,5 MMm.
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31.108.

31.109.

31.110.

31.111.

31.112.

31.113.

? 31.114.

2 31.115.

Ilnsa BUMipioBaHHSA IIOBEPXHEBOT'O HATATY PiAWH YacTO BU-
KOPHUCTOBYIOTh METOJ «BIIPUBY KiJabIdA». MeTon IoJArae
Yy BUMipIOBaHHI cuamu, HeOOXimTHOI AJs BiApmBaHHSA Bif II0-
BEPXHI PIAMHN TOHKOTI'O K1JbI[S, PO3TAIIIOBAHOI'O IIapaJjielib-
HO i1, IIT0 BUTOTOBJIEHE 3 MaTepiaay, AsKNi IMOBHICTIO 3MO-
yyeThbCcA. SIKe 3ycuLisa Oyme HeoOXimgHe mJjsd TOro, 1mobd Bi-
IipBaTH TOHKe MeTajieBe KijJblle BiJ MUJIBHOTO PO3UMHY?
Hiamerp Kiapma 15,6 cm, a #ioro maca 7 r. Kimbie moru-
Ka€ThCA OO0 PO3UMHY II0 KOJIY.

Il BUBHAUeHHS IIOBEPXHEBOT'O HATATY MUJIBHOT'O PO3UUHY
CKOPHCTAJINCh JUHAMOMETPOM i MIKipAHUM KiJIbIleM giaMe-
TpoM 20 cM. ¥ MOMEHT BiflpyBaHHSA KiJIbIlA BiJ MOBepXHi
pinnan guHamomeTrp mokasaB cuay 0,194 H. Maca Kiab-
g 15 r. fIke 3HaUeHHA IMOBEPXHEBOT'O HATATY OTPUMAIOTh
BHACJIIIOK eKCIIepuMEeHTY?

3 BepTUKAJBbHOI CKJIAHOI TPYyOKM aiamerpoMm 1 MM BuUMIIN-
Ba€ KpaIis Boau. SHAHIITh Macy Ii€l Kpallli, SKI0 TeM-
neparypa Bogu 20 °C.

3a JOIIOMOT0I0 CKJISHOI TPYOKHM JiaMeTpoM 2 MM Bigmipsaan
100 Kpamesb cOupTy AJIs BU3HAUEHHS MO0 IMOBEPXHEBOIO
HaTAry. BusHauTe 3HAUEHHSA IMOBEPXHEBOIO HATATY CIIHP-
Ty, AKIIO Maca BiAMipsaHOro coupTy CTaHOBUTH 1,3 T.

IpoTsaHa paMKa 3aTATHYTa MUJIBHOIO ILTiBKOI0. SIKYy po6o-
Ty HeoOXiJHO BMKOHATH, IOO PO3TAITH IO IIJIiBKY TakK,
1100 moina il moBepxHi 30igbmnaaca Ha 6 cMm? 3 KOXKHOT'O
OOKRYy?

IIpoTsiHa paMKa 3aTATHYTa MIJIBHOIO ILIiBKOIO (IUB. PUCY-
HOK 10 3amaui 31.64). losxkuua nepemMmuuku 4 cm. K 3mi-
HUTHCS TOTEHIliaJbHA €Heprid ILIIBKM, AKII0 IePeMUUYKY
3MicTuTH: a) BHU3 Ha 5 cMm; 0) Bropy Ha 1 cm?

3 MOHOKpHCTaJa BUpisanu geTaab Kybiuxol ¢popmu i Ha-
rpisu. IIpu mboMy 3MiHUBCSA He TiIbKU 00CAT AeTaJi, a i ii
dopma. IloscHITh 1le ABUIIE.

IInacTuHKa, BUpisaHa 3 TypMaJIiHy, MOKe OyTH BUKOPHUCTA-
Ha AK HOJAPU3aTODP — IIPUCTPiH, AKUU IPOIIYCKAa€E CBITJO
TiJIbKY B IIEBHOMY HANIPAMKY BeKTOpa eJeKTPUUYHOI HAIpy-
’KeHOCTi. IKOI0 BJIaCTUBICTIO KPUCTAJIUHUX I'PATOK TypMa-
JIiHa MOSACHIOETLCA IIei epeKT?
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? 31.116.

?231.117.

2 31.118.

?231.119.

2 31.120.

2?2 31.121.

31.122.

31.123.

31.124.

31.125.
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IIIMaTOK CJIIOIM JIETKO PO3IIaPOBYETHCS B HAIIPSAMKY BOJIOKOH,
a B HAIIPAMKY, II10 JO0 HUX NEePIeHANKYJIAPHUN, MOXKe BUTPU-
MaTH JOCUTL BeJIMKe HaBaHTaKeHHsa. IIposgBomM AKUX Bja-
CTUBOCTEN KPUCTAIIYHUX TBEPAUX TLJI ITe MOKHA IIOACHUTHI?

3-i1 piBeHb CKNagHoOCTI

SIK moB’as3aHi MiK co0010 I'yCTHHA HACUUYEHOl ITapu i I'ycTHu-
Ha PiAMHU 3a YMOBHU KPUTHUYHOI Temieparypu? Yomy mpu
IIbOMY IJOPiBHIOE TEIJIOTA IIapPOYTBOPEHHS?

Y sKoMy cTaHi — rasomofibHoMy UM pigKOMYy — Iepeldy-
Bae e(dip 3a KputuuHoi Temneparypu 467 K? Kpurtuunuii
TUCK edipy 35,5 aTm.

l'asz i map — peuoBuHHU, IO IIepedyBaOTL Yy Ia30HOmi0HO-
MYy cTaHi. ¥ YoMy iXHSA NPUHIIUIIOBA PiSHUIA?

Yu Mmo:KHa, CTUCKAIOUM I'ad 3a TeEMIepaTypu, BUMIIIN 3a KpU-
TUYHY AJISI KOHKPETHOI PeYOBUHM, OTPUMATU PiAuHY?

Kputuuna remmneparypa Byriekucjgoro rasy 304 K. Yu mox-
Ha, CTBOPUBIIHN BiJIIOBiJHUI THCK, IIepeBeCTU MOT0o B pPia-
Kuit cran 3a remuepatrypu 300 K? 3a remneparypu 310 K?

¥ nocyauHi 06’eMoM 2 JI MiCTHUTBCA IIOBIiTPA 3a TEMIepaTy-
pu 20 °C i BigzHOCHOI Bostorocti 60 % . IKka maca pocu Buna-
Jle i yac i30TepMivHOro 3MeHIIeHHA 00’ eMy Boau B 4 pasu?

Y nmuaingapi mig mopimeeM isorepmiuno ctuckaoTs 0,9 r He-
HacuueHol napu 3a temnepatrypu 29 °C. dxum Oyge 06’em
mapm y pasi #oro xKoHmeHcaIii?

Muninapuuny nmocyauny o6’emom 10 J1 mmoMmiIrieHo y TepMoO-
crat 3a Temneparypu —57 °C. Ilix mopmiaem, 1110 3aKpuBae
If0 IIOCYAUHY, MicTuThcA 1,9 r rasomomibHoro amiary (mMo-
aapHa mMaca 17-107° xr/mousp). a3 CTHCKAIOTH IOPIIHEM
0 00°eMy, IIT0 V 2 pasyu MEHIINH 3a mouaTKoBui. CKiIbKU
aMiaKy CKOHAeHCYeThCS B mocyauHi? Tuck HacuueHol mapu
amiary 3a temueparypu —57 °C cramoButh 200 MM pT. CT.

Y samaanii Tpy6mi o6’emom 0,4 s MicTUThCA BOAAHA IIapa
3a remneparypu 150 °C it Tucky 60 mMm prt. cT. AKa Kiab-
KicTh pocu BHUIIaJa€ Ha CTiHKaX TPyOKHU IIig dac ii 0xoJo-
msxkeHHsa mo 22 °C?
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31.126.

31.127.

31.128.

31.129.

31.130.

31.131.

31.132.

31.133.

Tuck HacuueHOl BOAsSHOI mapu 3a Temmeparypu 36 °C mo-
piBHIOE 44,6 MM pT. cT. CKiJIbKU BaKUTbH 3a I[i€l TeMIIe-
parypu 1Mm® Bosororo moBiTps, AKIIO HOro BiZHOCHA BO-
jgoricts craHoBuThb 80 %, a Tuck 1 arm?

3HalgiTe 00’eM IOBITPsA, ssKe Mae mMacy 1 I 3a Temiepa-
typu 27 °C, tucky 90 klIla Ta BigHOCHOI BoJorocti 40 % .

Ilig n3BoHOM Hacoca mmepeOyBa€ CKJISHKA, 10 MicTuth 20 r
Boau. IlIBuakicTh Bizkaukmu Hacoca 50 ji/xB. CKinbKu Oyae
MOTPiOHO Yacy A BUIIapOBYBaHHSA BCiel BOAM, AKIIIO TEM-
mepaTypa BOAM BcTaHOBHJacs Ha piBui 5 °C?

Y criasHOMY OaQJIOHi, IPUETHAHOMY OO0 BAKYYMHOT'O HACO-
ca, MicTAThCA KpameJbKH PTYTi 3arajgbHOI0 Macoio 0,87 r.
Banon momictuam B 1midu, y AKifi ODiATPUMYEThCA TeMIIe-
parypa 120 °C. IIpoayxkTuBHicTh, Hacoca 7 J/xB. BusHa-
YyTe TUCK HacMYeHUX mapiB pryTi 3a Temneparypu 120 °C,
AKINO TuckK y OajymoHi micaa 20 xB poboTm Hacoca Pid3Ko
BIIaB.

ITopucre Tizmo Oyjno moMimieHo mifx A3BiH BaKyyMHOI'O Ha-
coca AJdA OpPOCYINKK. THCK IiJ A3BOHOM yTpUMYyBaBCA Ha
piBHiI 6,5 MM pPT. CT. IPOTATOM TOAWHU, ITiCJA YOTO Pi3KO
BrnaB. IIpoaykTuBHicTs Hacoca 60 i/xB. Ilig n3BoHOM ycTa-
HOBUJIACS TeMIlepaTypa, 1o gopiBaioe 5 °C. Ky KiabKicTb
BOAM MiCTMJIO 3a3HaueHe Tijgo?

3i HmIiJIbHO 3aKOPKOBAHOI MOCYAMHM BigKauvaJJau IIOBiTPS,
MicJsg YOro YacTKOBO 3aNOBHUJN BOAOI0 M HaArpijm 10
remnepatypu 100 °C. IIpu nmpoMmy B HOCYANHI yCTaHOBUB-
ca Tuck 98 klla. Busnaure BigHOIIIeHHA 00’€My BOAM, Ha-
JIUTOI B MOCYAUHY, 0 00’€MYy HOCYAUHMU.

Y mocyawHi MICTATHCA MOBITpA 1 HacmyeHa BOJAHA mapa
3a temueparypu 100 °C i1 tucky 3 arm. Axum Oyme THCK
y IMOCYyAUHi y pasi sHum:KeHHA Temuepatrypu go 10 °C?

Y 3akpuUTy IOCyIUHY 00’eMOM 25 JI, 3aII0OBHEHY CYXHM IIO-
BiTpAM 3a Temmeparypu —23 °C it Tucky 10° Ila, mokua-
JU IIIMaTO4YOK Jboay Macoio 9 r. IlotiMm mocyauny Harpiam
nmo remieparypu 127 °C. BusHauTe THCK BOJIOTOT'O IIOBIiTPS
B nmocyauHi. TrCK HacmueHOl BOASHOIL IIapu 3a TeMIlepary-
pu 127 °C mopiBuioe 250 xIla.

213

2 R0



31.134.

31.135.

31.136.

31.137.

31.138.

31.139.

31.140.
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Y numaiapi mig mopirHeM MICTHTLCS CHJIBHO PO3pimke-
He BoJiore moBiTpsa 3a Temmeparypu 30 °C. Tuck y 1mwm-
naiaapi cramoButs 10* Ila, Bimmocua Bosoricts — 60 %.
AKuUil THCK YCTAHOBUTBLCS y NWJIIHAPi, AKIIO Iepemi-
IIeHHAM IIOPINHS Horo o0’eM 3MeHIINUTH B 3 pasu, 30e-
piraroum IIpm IHOMY TeMIepaTypy mocriiiaoo? O00’emoM
BOAU, IO 3’ABUJIacs B pe3yJbTaTi KOHAeHcallil, 3HeXTy-
BaTH.

Y muiaingapi o6’emom 10 s mix mopmiEeM MicTHUTBCA BOJO-
re noBiTpsa 3a Temmeparypu 20 °C ¥ BigHOCHiN BoJIOrocti
70 % . BusHauTe THUCK y IMJIIHAPi, AKIIO Horo o6’eM 3a
Tiel camoi Temneparypu 3meninuTa B 10 pasiB? IlouaTko-
BUY THUCK moBiTpA mopiBuioe 100 MM pr. ct. Tuck Hacuue-
Hol mapu 3a Temneparypu 20 °C mopiBHioe 18 MM pT. CT.

Y nuaigapi mig mopmriHem y mpoctopi o6’emom 1,5 o1 mic-
TATHCA TOBITPA I HacmueHa BOAAHA IIapa 3a TeMIlepaTy-
pu 5 °C. BusHauTe BiTHOCHY BOJIOTICTBH IIOBiTpPA B I[UJiH-
api, AKIimo iroro o6’em 3menmutu go 0,1 g, a Temnepary-
py migBumutu o 100 °C.

Y nuaieapi mig mopIHEM MIiCTUTBCS IIOBITPA 3a TeMIepa-
typu 100 °C Ta BigHOCHOI Bojsorocti 40 % . O0’em moBiTpA
100 cm®. IMuniaap oxomoxzunu po 15 °C. fAxum mae OyTu
00’eM MOBiTPsA B MUJIiHAPI, 11100 poca Ha CTiHKaXxX He BuUmaJja?

BusnauTe BifHOCHY BOJIOTICTh IIOBITPSA IIiJ IIOPIIIHEM 3a
remrepatrypu 20 °C # tucky 1 atm, SKIIO KOHIeHcAIllid
Boau i3 mporo moBiTpsa mpu 100 °C mouanaca 3a THCKY
60 arm. Tuck HacuueHnoro napy Boau 3a remmeparypu 20 °C
nopiBuioe 17,5 MM pT. CT.

Bmimany B3ATi 3a ogHakoBoi Temmeparypu 1m° moBiTpsa
3 BosoricTio 20 % Ta 2M° moBiTpa 3 BosoricTio 30 %
i orpumanu cymim o6’emom 3 M°. Busmaure BimHOCHY
BoJIOTicTh ITiel cyminri. TemmepaTrypa moOBiTps He 3MiHIO-
BaJIacs.

BMmimany y3ari 3a ogHaKOBOI TeMIeparypu 2 M° THOBiTpa
3 BoJorictio 35 % Ta 1,5 m® 3 BosoricTio 60 % . Busua-
yre 00’€M OTpMMAaHOI cyMmiImi, AKIMo ii BOJIOTiCTH CTaHO-
BUTH 40 % . TemmepaTypa moBiTpA He 3MiHIOBAJIACH.
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31.141.

31.142.

? 31.148.

31.144.

31.145.

? 31.146.

? 31.147.

IIpobGipka saBmoB:xku 40 cM, 3almoBHeHa MOBITPAM i Ha-
CHYEHOI0 BOAAHOIO Mapoi0, TOPKAETHCA BIAKPUTUM KiHIIEM
noBepxHi Boau. IIpobipKy 3aHypuIM y BOAY HAIOJOBUHY,
IIpU IIbOMY ITOBEPXHSA BOAU B MPOOIpIli oMMHMIACA HA TJIU-
omui 19 cMm. 3HAUAITh TUCK HacUUYeHOI BOASAHOI mapu. ATMO-
ceprnit Tuck 100 kIla, rycruna Bogu 1000 xr/m° . Tem-
mepaTtypa B XO/[l eKCIIepUMeHTY He 3MiHIoBaJjiacd.

IIpobipka 3aBmoB:KKM 56 cM, 3alOBHEHA MOBITpAM i Ha-
CHUUYEHOI0 BOJSAHOIO Mapoi0, TOPKAEThCA BiAKPUTUM KiH-
mem mnoBepxHi Boxu. IIpobipky saHypuam y BOAY HAIIO-
JoBuHY. BusmauTe, Ha AKYy BHCOTY IMigHiMeThCs BojJa
y mpobipii. Armochepuuit Tuck 100 klla, ryctuna Bogu
1000 xr/m° . TeMmepaTypa B XO[i eKCIEPHUMEHTY IIOCTili-
Ha 1 popiBHioe 24 °C.

IOBi MuiabHiI OyanbaIliKm — BeJUKY i Majqy — BUIAYTO Ha

pisHuUX KiHIAX Tiei camoi TpyOKu (mAuB. PUCYHOK). fIka

OyabOaIrka 30iJIbITYBATUMEThCS ITicaA BiIKPUTTA KpaHa K

i AKa — 3MeHIIyBaTUMeThCcA? BinmoBigb oOI'pyHTYITE.
= K

\ /
-/

Y IBOX KaIiJdApHUX TPYyOKax pisHOro miamerpa, 3aHype-
HUX Y BOAY, BCTAHOBUJIACA PI3HUILA PiBHIB, IO JOPiBHIOE
2,6 cM. ¥ mux camMux TpyOKax, 3aHYpPeHUX y IIeBHY piau-
HY, PiBHUIlA piBHIB BuABMJIacA piBHOIO 1 cM. 3HAUIITEH O-
BepXHEBUH HATAT Iiel pigmumM, akmo ii maca 1 M° mopis-
HIoe 790 Kr.

Y OBOX KaIllJIAPHUX CKJAHUX TPYyOKax pisHoro miamerpa,
3aHypPEeHUX y BOAY, YCTAHOBUJIACA PI3HUIA PiBHIB, IO JO-
piBHIOE 4,9 cMm. fAxa Oynme pisHHUIA PiBHIB PTYTi B Kamijs-
pax, SKIIO0 iX 3aHYPUTH y PTYTh? ¥ AKiil i3 TpyOOK piBeHB
PTYTi Oyme HUKUUM?

IloBepxHeBuilI HATAT PiAMHU He 3aJIEKUTHh Bij i1 00’emy
M reoMeTpUYHUX PO3MipiB mocyamuu. Homy K #Moro icHy-

BaHHA HAWOIJBIIT YiTKO BUABJIAETHCA TIJIBKM Y BY3bKHUX
TPYOKaxX i MaJeHbKMUX KpPamaax?

YoMy B 3eMHUX YMOBAaX TLJIBKHU AYyKe MaJeHbKI KparmJji Mo-
JKyTh HaOyBaTu chepuunoi popmu?
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2?2 31.148.

? 31.149.

31.150.

31.151.

31.152.

31.1538.

31.154.

31.155.

31.156.

31.157.
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Cusa IIOBEepXHEBOT0 HATATY PiAMHM B KaMOijadpi mpoIro-
pIlifiHa AOBXKUHI MeXKi pOo3INoaily piAMHU 1 TBEpPIOTOo TiJja,
TOOTO 30iMbIIYETHLCSA 31 30iJIBIIIEHHAM JiamMeTpa Kamijaspa.
Yu oszmauae 1ie, IO BHUCOTa KAaIllJIAPHOTO HigHATTA pPigu-
HU 3pocTae 3i 30iabIlleHHAM agiamerpa Kaminapa? Yomy?

Croonyueni xaminapHi TpyOKHM pisHOTO miamMeTpa 3aloBHe-
Hi Bomoto. SIK 3MiHMTHCA Pi3HUIA PiBHIB BoAM B TPyOKax
B XOo4i HarpiBaHus Boau? Bigmosigs oOr'pyHTyiiTe.

Ha axy Bucory migHiMeThcs BoJa MixK mIapajieIbHUMU
IJIacTHHKaMU, 1[0 po3TamnioBaHi Ha Bizcrtani 0,2 MM omHa
Big omHOI?

ATtmochepHUil THUCK BUMIpPIOIOTH 3a AOMOMOTOI0 PTYTHOTO
OapomeTpa, AiaMeTp TPYOKH AKoro 5 MM. SAKy IompaBKy
CJiJ BHOCUTH Y BUMipIOBaHH:A, 100 Ai3HATHCA IIPAaBUJIbLHE
3HaueHHda THUCKY? fka BigHocHa moxmbOKa BHUMiplOBaHHS,
K110 6apomerp mokasaB Tuck 97,5 klla?

Y pryTHOMY OapoMeTpi 3 miameTpoM TPyOKH 2 MM BICO-
Ta PTYTHOTO CTOBIIYMKA nopiBHIOE 760 mMMm. AKum € ar-
Moc(hepuuii Truck? BHeciTh BunpaBJeHHA Ha KaOiJAPHICTH
TPYOKU.

Busnaure eHepriio, sska BUILJINTHCA IIi yac 3JJMBaHHSA Ma-
JeHbKUX KpallesJb BoAu pamiycom 2-107° MM B ogHy Kpa-
ILJII0 pajiiycoM 2 MM.

fIka eHeprisg BUAIIUTHCA IIig yac 3auBaHHA 125 Kpameab
Boau giamerpoMm 0,5 MM B OZHY BEJIMKY Kpamjaio?

BeprukanbHuil 3anasgHUN 3BepXy CKJIAHUN Kamijgdap 3a-
BIOBXKKMN 33 CM IPUBEJH Y 3iTKHEHHS 3 BOJOIO BiIKpH-
TUM KiHIleM. Bu3HauTe moBepXHEBUU HATAI BOAU, SAKIIO
ii piBeHb y Kaminapi nigaasca Ha 1 cm. [liameTp Kamijsa-
pa mopiBHIOEe 0,1 MM, armochepruit Tuck 100 xlla.

BeprukanbHuU#l 3anmadHUil 3BepXy CKJISHUN Kamijasap 3a-
BIOBKKU 15 cMm i miamerpom 1 MM mpuBean y 3iTKHEHHS
3i cmupToM BimKputuM KiHnlem. Ha AKy BHCOTY B Kamijs-
pi migHiMeThcA cuupT? ¥ CKiJIBbKU pasiB I BUCOTA MEH-
II1a 3a BUCOTY KalllJIAPHOIO IiJHATTS COUPTY B TAKOMY ca-
MOMY, ajie BIIKpUTOMY 3 IBOX 00KiB Kamijmapi? ATmocdep-
Huit Tuck 100 klla.

SHaHIiTL THUCK Yy OyJabOaIlimi moBiTps miameTpom 4 MKM,

sAKa mepedyBae y BoAi Ha riambOuHi 5 M. ATMochepHUid THCK
100 xIIa.
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31.158. Busmaure pi3HUII0 aTMOCHEPHOT0 TUCKY M THCKY IOBi-

31.159.

? 31.160.

? 31.161.

TPA BCcepearnHi MUJIbHOI OyJsbOamku. liamerp OyabOamIkm
10 mm.

Y nHi uvailiHuKa € Kpyrauii orBip miamerpom 0,1 mm. [o
SIKOl BHCOTH MOJKHA HAJUTH B YallHUK BOAY, IIIO0 BOHA
He BuJauBaJjacda depes oTBip? Uwm 30epekeThbCcs I yYMOBA,
SIKIITO BOAY B YaWMHWKY HarpiBaTm?

SIKIII0 MOHOKPMCTAJI PO3KOJIOTHM Ha YaCTUHU, YTBOPATh-
cA IIIMaTKU, CXO0XKi 3a (hOpMOIO 3 TIOYATKOBUM KPHUCTAJIOM.
IIpu mpomy y mmx miMaTKiB chOpMYIOThCS ifeasibHI piBHI
rpaHi. Yomy e BigOyBaeTbhCs?

fdka BJacTMBICTh IIpUTAMaHHA MOJEKYJaM YCiX PIAKUX
KpucraJjais?

32. OCHOBU TEPMOAUHAMIKHA

Mpuknaan po3B’sA3yBaHHS 3apaud

Samaua 1. YV nmuiriHapi mig moprmiHeM MicTHUTBCS ifeaJbHUM ras.
06’em ragy isorepmiuno 306iabIIyeThHCA B 4 pasu, HOTiM HMOT0 THUCK i30-
XOpHO 30iabmryeThesa BABiui. Hagamai ras cTuCcKaooTh 40 IIOYATKOBOTO
00’eMy 3a IIOCTiAHOTO THCKY ¥ 130XOpPHO HarpiBaioThb A0 IIOYAaTKOBOI
remneparypu. IloOyayiiTe rpadik 3ajie’KHOCTI THCKY Big o0’emy Ta,
KOPHUCTYIOUNMCh HUM, YCTAaHOBIiTh, IO OijbIlle: poboTa rasy uu podora
30BHIINIHIX CUJ HaJ ra3oM.

IlaHo: Poszs’azannsa
T, =T, ITo6ynyemo B KoopamHaTax p, V rpagik mpoiiecy,
V, =4V, OMNMCAHOTO B YMOBIi 3amaui. BcraHOBUMO 3B’SA30K MiK
V,=V, rnmapamMerpamu rasy B cranax 2—4 i crani 1. Iada mpo-
p.=2p r'o CKOPHCTAEMOCHh PIiBHAHHSAM CTAHY rasy IIOCTiHHOI
p3 ~p ? Macu

4 — I’3

v

V.=V, pT:const. (1)
Ps= D [ua crany 2 3a ymMoBOIO 3amaui maemo: V, =4V,
A—7? i T,=T,, a 3 piHarHa (1) orpumaemo: p, =%.

Jlis crany 8 3a yMoBOIO 3aja4i Maemo: V, =V, =4V,

i py=2p,= %, a 3 piBaanH4A (1) orpumaenmo: T, =2T;.
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Husa crarny 4 3a ymoBoro 3ajaui maemo: V, =V, i p,=p, =% ,
T
a 3 piBHAHHA (1) orpumaemo: T, =—.

2
Kopucryiounchk BCTAaHOBJEHUMH CIIiBBiJHOIIEHHAMM, IIOOYIyEMO

rpadik mporecy 1-2—3—4 (nuB. pucyHok). IIpomecu 4—11i 2—-3 — iso-
XOpHI, BiApidKH, IO BiAIIOBigarOTh 1M, Ha rpadiky mapaJiejibHi Ooci p,
nporec 3—4 izobapHuii, BiApisoK, IO BigmmoBigae oMy, mapajeabHNA
oci V.

p A
pl__
P2t 3
P /4T 9
O 1 II/1 T zi/ T 1 1 4II/ T T .[7

I'a3 BUKOHYye poOOTY IiJ yac i30TepMiuHOI0O PO3HINPEHHS, a 30BHIIII-
Hi CMJIM BUKOHYIOTH POOOTY HaJ ra3oM IIiJ yac i300apHOr0 CTUCKaHHI.
Pobora, BUKOHaHa B XOJi KOXKHOTO IIPOIlECY, BiAIOBimae MJOIIi ITifx
rpad)ikoM 3a3Ha4YE€HOTO ITPOIlECY, ITOOYyIOBAaHOTO B KoopamHarax p, V.
TakuM umHOM, POoOOTA, IKY BUKOHYE ra3d B XOJi IIpolecy, JOPiBHIOE
ILJIOITI KPMBOJiHifIHOI Tpamelrii, oOmesxkeHOol idoTepmoro 1—2, Biccio V
i mpaMumMu, 110 IIapaJjejibHi oci p i mpoxoaATs uepes Touku 1 i 2. Po-
0oTa, 110 BUKOHYETLCSA HAJ ra30M, HOPiBHIOE ILJIOIIL IPAMOKYTHUKA,
YTBOPEHOro Bigpiskom 4—3, Biccio V i mpamumu, 110 mapaJiejbHi oci p
i mpoxomAaThk uepe3 Toukm 3 i 4. PisHumsa poboTu, SKy BHKOHYE Tras,
i poboTH, BUKOHAHOI HaJ HUM, JOPiBHIOE Pi3HUIIL IJIOINi KPWBOJIiHIiN-
HOI'O TPUKYTHUKA A41 i KpuBoJiHiAHOTO TPpUKYTHUKA A32 BiAMMOBiIHO
(BamrTpuxoBaHi AiaHKY Ha pucyHKY). IIpoBegemo Biapiskm 1-A i 2—-A.
Toni maoIii TpAMOKYTHUX TPUKYTHUKIB A41 i A23 BHM3HAUAOTHCHA
CHiBBiTHONIIEHHAMU

(pl;p4)(VA_V4):_(VA_I/1); (2)

SA41 =

Sus= PPV v )= Bay, ). ®

218

2 R0



TyT Mu BpaxyBaJu paHillie OTPUMAHI CIIiBBiJHOIIIEHH S MixK 00’ eMoOM
i TMCKOM rasy B Pi3HUX cTaHaX. 3 PUCYHKY BUIHO, 110 y cTaHi A 00’eM
ragy V, =2V,. Illo6 nepeBipuTtu nmeii ¢pakKT, 3HAJeMO TOUKY II€peTH-
HY i3oTepmu 1-2 3 izobapoio 3—4. Iaa izorepmu 1—2 BUKOHYETHCSH
cuiBBigHomenHa p,V,=p,V,, a nn1a izobapu 3—4 — cIiBBiAHONIIEHHA
P; =D, . OCKinbKE TOUKa A HaJIeKUTh 000M KPHBUM, TO CIpPaBe/JIN-
P,

BUM € cIiBBigHOmeHHA p,V,=p,V, abo V, = &Vl = VvV, =2V, . Ilig-
Py P
2

CTaBUBIIIU 3HAUEeHHA AJisA 00’emy rasy B craHi A mo ¢popmya (2) i (3),

AL | AL

oTpuMaeMo: S,,, = e i S,=—, ab0 S,,;=85,,;. A OCKiIBKE

IJIONTAa KPMBOJIIHITHOTO TPpUKYTHUKA A41 MeHIa 3a IIJIOITY HPSAMO-
KYTHOTO TPUKYTHUKAa A41 (DI1B. PUCYHOK), a MIJoIla KPUBOJiHINHOIO
TPUKYTHUKA A23 0iabIlla 3a MJIOINY IPAMOKYTHOTO TPUKYTHHUKA A23,
TO poboTa, IKy BUKOHYE rasd mijg udac mporecy 1-2—-3—-4-1, Big’emua
(A<0).

Bionosiov: poboTa, 1110 BUKOHYETLCA HaJ ra3oM, OijbIina 3a podboTy,
SIKY BUKOHY€E ras.

3agaua 2. Ha pucynky momano rpadgikm 3ajeKHOCTEH THUCKY Bin
TeMIIepaTypu TOTO CaAaMOTO OJHOATOMHOIO ifleaJbHOTO Tas3y AJA IIPO-
meciB 1-2 i 3—4. B xoai sKoro i3 nmux mpoilieciB ras orpuMasB OiJabIny
KinpKicTh Tenmoru? BigmoBigb oOI'pyHTYHTE.

P A

Poss’azannsa

IIpomecn 1-2 i 3—4 € i30XOpHUMMU, OCKiJIBKM THCK JiHiliHO 3a-
JIEXKUTH Big abcosaioTHOI TeMmMneparypu i npami 1-2 i 3—4 nmpoxoaaTs
yepes mouaTok KoopamHAaT. Ilig yac 130XOpHUX IIPOIECiB ras3 He BU-
KOHY€e po00oTH, a BCA IiaBeAeHa 0 ra3y TeljoTa e Ha 30iabIIeHHA
Jioro BHYTPIMHBOI eHeprii, Tod6to @, , =AU, , i @, , =AU, ,. Takum
YUHOM,

Ql—z _Q3—4 =AU, ,-AU,_, . (1)
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3 iHII0r0 OOKY, BHYTPIIIIHA €HepTria 0JHOATOMHOTIO ileaJbHOTO ra3y

T
obuncaoeTbesa 3a Gopmysaow U = SVR . Toxi orpmMmaemo:
3
AU, , ZEVR(TZ —Tl); (2)
3
AU3_4:EVR(T4—T3). (3)

CropucraBOIiuCch YMOBOIO 3a/1avi (IUB. pUCYHOK) i piBHAHHAMY (2)
i (3), orpumaemo:
3vR(3T, - T,
= ( 21 ) =3VRT, i AU, , =
IlincraBuBININ 3HaligeHI 3HAUEeHHA 3MiH BHYTPINIHBOI eHepril 10
dopmyau (1), orpuMaemo:
Q, ,—Q; ,=3VRT, —6VvRT, =-3vRT, <0 abo Q, ,<Q, ,.

AU 3VR(6T, —2T,)

1-2 —

=6VRT, .

Bionosiov: raz orpuMaB 0iIbIly KiJbKiCTbh TEHJOTH B XOZi IIPO-
mecy 3—4.

1-1 piBeHb CKNnagHoOCTI

?2 32.1. {dx Bigomo, OOpPOIIHO 3-IiJ *KOPHIB BUXOAUTH TapAunM,
XJII0 3 meui BUMMAIOTH TeK rapaumM. SIka mpuymHa IIifg-
BUIIIEHHA TeMIepaTypu?

?2 32.2. Ywm mo:ke 30igbHINTHCS TeMIlepaTypa Tijia 06e3 TeIliolepe-
maudi? SAkimo Tak, TO B AKUM cocio?
? 32.3. ]Jlpit MoiKe HarpitTucs B moJaym’i cnupTiBKU ab0 BHACJIIIOK

0araTopasoBOro 3ruHaHHSA. UM IPaBUJILHUM € TBEPIKEH-
HdA, IO B 000X BHUIIAAKaX APIT OTPHMMAaB AESAKY KiJIbKicThb
TeILJIOTU?

? 32.4. llopiBHANTe BHYTPIIIHIO €HEPTii0 ieaJIbHOTO 1 peajJbHOTO
rasiB, B3SATHX 3a OJHAKOBUX TeMIepaTyp M KiJIbKOCTL MO-
JexyJa. BignmosBigb oOr'pyHTYyIiTE.

=)

32.5. IlopiBHAliTe BHYTpPilIHIO eHeprito 1 Mok remairo i 1 mMoJb
KHCHIO, B3SATHUX 3a OJHAKOBUX TeMmepaTryp. SIke 3HaueHHA
OiynpIie i yomy?

? 32.6. Sk 3MiHIOETHCA BHYTPIIIHA €HEPTrid iAeaibHOTO raly BHA-
CJiIOK: a) i300apuuyHOTr0o HArpiBaHHA; 0) iBOXOPUUYHOTO 0XO-
JIOJI’KEHHS; B) i30T€PMiYHOI0 CTUCKAHHSI?
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9

™)

32.7.

32.8.

32.9.

32.10.

32.11.

32.12.

32.13.

32.14.

32.15.

32.16.

Yu 3ajeKuTh 3MiHa BHYTPIIIHBOI eHeprii rasy Big cmoco-
Oy mepeBefeHHs IbOTO Trasdy 3i cramy 1 y cran 3 (nuB. pu-
cyHOK)? Binmosigb oOTr'pyHTYyIHTE.

p A
2p0" 2 o 3
+ A A
PoT 1 - 4
O T T T II/ T T T 2|I/ T T .'V

SHaWIiTh BHYTPIIIHIO €Heprilo 2 KMOJIb ileaJbHOr0 OIJHO-
aTOMHOTIO rasy, B3aTux 3a Temieparypu 300 K.

3HalIiTh TeMIlepaTypy iZeaJbHOTo OJHOATOMHOIO Trasy,
AKIO BHYTPIIIIHA eHepria 5 MoOJb IILOT'O Ta3y [IOPiB-
Hioe 20 K]IXK.

3aKopKoBaHa IIOCyAMHA, V AKiit mictTutrhesa 80 r resiro 3a
remiepatrypu 400 K, marpiBarors mo 450 K. Ha ckinbkm
30iabIInIacsa BHYTPIIHSA eHepria rejiio?

Ha ckinpku rpagyciB ciig 30iJbIINUTH TeMIEpPaTypy
100 r aprony, mo6 #oro BHYTPiIlIHA eHeprid 30iJbInunjia-
ca Ha 3,3 KIXK?

SHalIiTh BHYTPINIHIO €HEPrilo ifealbHOTO OJHOATOMHO-
ro rasy, mo mnepedysae mig tuckom 100 xlla B mocymuui
06’emom 40 m3.

SAxuit 06’em 3aiimae aprou 3a Tucky 0,2 MIla, akmio iioro
BHYTPIiIIHS eHepria mopiBHioe 6 xI[:x?

ITopiBuAliTe BHYTPilIHIO eHeprito 1 Kr JboAy 3a TeMIiepa-
Typ —4°C i 0°C. fAke 3HaueHHA OijbIle I HA CKiIBKM?

IIImaTor cBuHIl0O Macoro 0,5 Kr Harpinu Bigm 25°C 1o
250 °C, pu 1mpoMy MOT'0 BHYTPIIIHA eHeprisa 30iJbInnia-
ca Ha 14,5 g/l»k. 3HAUIITHL TENJIOEMHICTHL CBUHILIO.

Yu BHKOHYETHCA poboTa B XOMi: a) i30XOpPHOro HarpiBaH-
HA rasy; 0) i3o6apHOro HarpiBaHHsA rasy; B) i30TepMiduHO-
ro CTUCKAHHS rasy?
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32.17.

32.18.

32.19.

32.20.

32.21.

32.22.

32.23.

32.24.

32.25.

32.26.

Yy BUKOHYETHCA podOTa, AKINO: a) TYMOBUII M’ sS4 HaIy-
BalOTh HacocoM; 0) M’sY pO3AyBaeThCA IIPU HarpiBaHHIi;
B) BOAYy HArpiBaloTh y BiIKPUTINA IIOCYAMHIi; I') BOAY Harpi-
BaIOTh Y 3aKPUTIHA mocyamHi?

Ky po0OoTy BUKOHYE ras, PO3NINPIOI0YNCEH i300apHO 3a THC-
Ky 200 kIla Bix 5,6 1 10 7,5 1?

I'az B xoni iso6apHOro posmupensa Bix 3 m° mo 3,25 m°
BHUKOHAB pobory 25 K]I[}K. 3HaHAITh TUCK I[HOTO rasy.

T;1a i306apHOTO CTUCKAHHSA rady mo o6’emy 150 nm° BuKO-
HaHO poboty 100 I:x. 3HalimiTh mouaTKoBUMl 00’eM rasy,
arimo rnoro Tuck 100 xIla.

I'az mepexonuTs 3i crany 1 y cran 2 (IuB. pUCYHOK). 3Ha-
UOiTh PoOOTY, BUKOHAHY HaJ ra30oM 30BHIIITHIMN CHJIaMMU.

Ap, at™m
31

1 5 1
2T -
1 4

0 1 2 3 4 5 V.,

Kpunron macoro 840 r isobapuo Harpiam Ha 20 K. 3Ha-
UOiTh poOOTY, IKY BUKOHAB KPUITOH.

SIKy poboTy BuKOHye 1 KMOJBL ileaJbHOTO OJHOATOMHOTO
rasy B X0/i iso0apHOro migBuienHs remaoeparypu Ha 1 °C ?

IIix vac HarpiBaHHsa rady MOoro BHYTPIlTHA eHepPrid 30iJb-
muiaacsa Ha 600 [k, mpm HIbOMY BiH BHKOHaB POOOTY
200 II:x. AAry KigbKicTh Temya mepemasu rasy?

Hap ineanpauM razom BukoHaHo poooty 200 Ik, mpu 1bO-
MYy #O0T0 BHYTPilIHsA eHeprisa 30inbimuaacsa xa 500 k. 3Ha-
WOITh KiJIBKICTh TENJOTH, HiABeAEeHY OO rasy, y X0l IIbO-
o IIPOIecCy.

l'asy mepemanm KinbKicTs Temaotu 12,5 K/, micasa goro
BiH BuKOHaB poboty 5 KI[:K. K 3MiHmMIacsa BHYTPIIIHA
eHepria rasy?
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32.27.

32.28.

32.29.

32.30.

32.31.

32.32.

32.33.

32.34.

32.35.

32.36.

32.37.

IneanbHUN OMHOATOMHUI ra3 MepeBOAATHL 3 OJHOTO CTaHY
B IHIIUU Tak, IO TeMIlepaTypa 3aJlHUMNIaEThbCA MOCTiNHOIO.
Busnaure 3MiHy BHYTPiIlIHBOI eHeprii rady i pobOTy, BU-
KOHAaHY BHACJIJOK IILOTO MePexXonay, AKIIO0 ra3dy 0yJjo mepe-
IaHo KiabkicTh Temmotu 10 Ix.

l'asy mepemaioTh KiabKicTh Temaotu 7 KIxk, 60 % sarkoi
ITilI0 Ha 30iJbINIeHHs BHYTPIITHBOI eHeprii rasdy. SHAUIIiTh
poboTy, BUKOHAHY I'a30M.

l'asy mepemaroTh KinbkicTh Temaotu 0,5 MIx. CrinbKm;
BiJICOTKIB KiJIBKOCTi TEIJIOTH IIIIJIO Ha 30iJbIIIeHHS BHY-
TPiIIHBOI eHepril rasy, AKIIO B X0/l PO3IINPEHHSA ra3 BU-
KoHaB poboty 2-10° II:x?

3HaIiTL poOOTY, IKY BUKOHYIOTH 5 MOJb ileaJIbHOTO OJ-
HOATOMHOTO Tady Ipu HOoro agiadaTMYHOMY OXOJOIKEeHHI
Ha 10 K.

1 MoJIb imeaIbHOIO OJHOATOMHOTO ra3y IIPU agiadaTudHO-
MYy PO3IINpPeHHi BUKOoHAB pobory 249 I:x. Ax saminumacs:
a) BHYTPiIIHA eHepris rasy; 0) Temmeparypa rasy?

SHaNAiTL poOOTY aiabaTUUYHOTO POIIIUPEHHSA I'eJIif0 Macok0
4 T, AKIMO Or0 TeMIepaTypa BHACJIIIOK PO3MINPEHHS 3HU-
suaacda Ha 27 K.

B xoxi amiabaTmuHOro ctuckaHus 1 KI apromy BHMKOHAHO
poboty 0,1 MJI:x. Busuaure KiHIleBy TeMmIepaTypy rasy,
SAKIIO Woro mouyaTkoBa Temieparypa 27 °C.

KinbkicTe TemsoTu, BigmaHa 3a MUKJ TENJOBUM JBUTYHOM
xononunbHUKy, 1,5 kIl:x, KK nBuryua 20 % . Busnaure
KiJIbKICTh TEILJIOTH, OTPUMAaHY 3a IIUKJ BijJ HarpiBaua.

TennoBuii nBuryH BuKoHye pobotry 200 x]l:x. Busmaure
KiJIBKiCTh TEILIOTH, AKY Biggano xononuiabHUKY. KK nBu1-
ryna 12 %.

IneanpaUM TemmoBuil ABuUryH 3a 0,5 romg orpumye Bijg Harpi-
Baua KigbKicTh Temoru 150 kIl:K, a XOJOAUJIbHUKY Bigmae
100 x/l»x. BusHauTe KOpPHCHY IIOTYKHIiCTb IIHOTO IBUTYHA.

Kopucua mory:xkHicTh TemmoBoro asuryHa 2 kBr. AKy Kinab-
KiCTh TEILJIOTH OTpumMYy€ ABUTYH 3a 1 rox, aximo iioro KKII
craHoBuThb 12 %?
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32.38.

32.39.

32.40.

32.41.

32.42.

32.43.

32.44.

32.45.

32.46.

3HalaiTe makcumanabHuit KK TenaoBol MamimHM, AKIIO

TeMIeparypa HarpiBaua 227 °C, a remnepaTypa X0JOIUIb-
Huka 27 °C.

BusnauTe TeMneparypy XOJOANJIbHUKA ileaJbHOI TEILJIOBOI
mamnunau, Ao ii KKI[ cranosuts 25 %, a Temmeparypa
HarpiBaua mopiBuioe 374 K.

TeMmmeparypa X0JOAUJIbHUKA TEIJIOBOI MAIIWHU, IO IIpa-
mioe 3a nmukJgom Kapuo, 0 °C. 3a akoi miHiMaabHOI TemIie-
parypu HarpiBaua KK]I TensioBol MamiuHu IIepPeBUNITyBaATH-
me 70 % ?

TemmepaTrypa HarpiBaua izeaJbHOI TEIJOBOI MaIlIMHU
117 °C, a remneparypa xoaoauabHuka —27 °C. 3a 1 ¢ ma-
IITTHA OTPUMYE BiJ HarpiBaua KiabkicTh Teriotu 60 KIK.
O6uucaite: a) KK]I mamuawn; 0) KiJIbKicTh TEmJa0TH, Bif-
MTaHOI XOJOAUJIBLHUKY 3a 1 C¢; B) KOPHUCHY HOTYKHIiCTh Ma-
IMVHA.

B ineanbHilt TenyoBiit mamuHi 3a paxyHok 1 kI[!K eHeprii,
OTPUMAaHOI Biji HarpiBaua, BUKOHY€EThcs pobora 300 k.
Temmneparypa xononunbauka 280 K. Buznaure: a) KK ma-
ImuHu; 0) TeMIepaTypy HarpiBaua.

TensoBa MaIllIuHAa Ilepefae XOJOAWUJIBHUKY 3/4 TemaoTw,
OTpMMAaHOI Big HarpiBaua. BBakarouu, 1110 TemjoBa Malllu-
Ha mpaifioe 3a nmukjgaoM KapHo, 3HalIiTh TeMOepaTypy Xo-
agoaguabHUKAa. Temmneparypa Harpiaua 600 K.

IneanpHa TemoBa MalllHAa IIpamnioBajia nporarom 1 roxg 3a
remieparypu HarpiBaua 100 °C, xomxomzuapHuUKa — 0 °C.
Kopucna nory:xuicts mamuuu 73,5 KBr. Busunaure eHep-
riro: a) oTpuMaHy MAaNIMHOIO BiJ HarpiBaua; 0) BigmaHy Xo-
JIOMUJIBHUKY.

2-1 piBeHb CKJIapHOCTI

SHaUAITh BHYTPIIITHIO €HePTilo CyMilIlli, 1110 CKJIAJaEThCs 3 Te-
Jiro macoio 20 ri Heony macoro 10 r, 3a remueparypu 27 °C.

Maca cyminri KpuIIToOHY I aproHy mopiBHioe 62 r. Busna-
yTe Macy aproHy B Iil cyMmili, AKII0 11 BHYTPINIHA eHep-
riga sa tremneparypu 27 °C craHoBuTh 3,74 rI[XK.
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32.47.

32.48.

.
o
S S
™o

Busnaute 3MiHy BHYTPIIIIHBOI €HepPril ileaJbHOTO OIHO-
aTOMHOI'O Tady B XOJi IIpoiiecy, rpaik AKOro 300pakeHo
Ha PUCYHKY, AKIIIO THCK rasy B craHi 1 cranosuth 2 Mlla,
a 06’em y crani 2 mopiBHioe 9 M°.

Ha pucynky momaHo rpadik mpoliecy, Io BigOyBaeTbcA
3 ileaJbHUM OJHOATOMHUM Tra3oM, BHACJIIJOK SAKOIO BHY-
TPilHA eHepria rady s30iapmumaaca Ha 900 [I:x. Busnaure
THCK Tasdy B cTaHi 1, AKIIo iioro o6’eM y ILOMY CTaHi Jo-
piBHIOE 6 JI.

o v, v, |V v
Ho 3adaui 32.47 Ho 3adaui 32.48
32.49. Tas o6’emom 6 M°, 1m0 mepe6yBae 3a Temmeparypu 27 °C

32.50.

32.51.

32.52.

i tTucry 190 klla, marpiBawoTh g0 Temueparypu 360 K, miz-
TPUMYIOUHN HOT0 TUCK IIOCTiiHMM. SHAUAITH POOOTY, BUKO-
HaHy ra3oM B XOJi HarpiBaHHS.

V muniapi micturbca 0,5 M° moBiTpsa 3a THCKY 2 aTM.
Braciigok isobapuoro HarpiBanHa Ha 10 K mosiTtpa Bu-
KoHaJ0 pobory 4 kl/[:x. BusHauTe mouyaTKoBYy TeMIIepaTy-
py HOBITpA.

I'az saiimae 06’em 200 o1 3a Temneparypu 310 K i Tucky
50 klIla. B xoxi i306apHOro po3IupeHHs ra3 BUKOHAB PoO-
oory 1 x]l:x. BusHaure KiHIIeBy TeMmepaTypy rasy.

IToBiTpa B MMIiHADI mix mopmrHeM 3aiiMae o6’eM 5 M° 3a
remrnepatrypu 300 K. BHacirizok i300apHOT0O HarpiBaHHsa Ha
100 K mosiTpa BukoHaso poboty 5 MIk. 3HAUAITH THUCK

y OUJIIHAPI.
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32.53.

32.54.

32.55.

32.56.

32.57.

32.58.

32.59.

32.60.

32.61.

Y BepTuUKaJNBbHIA BIAKPUTINA 3BepXy MNOCYAWHI Hia HeBa-
rOMHM HOPIIHEeM MicTuThbesa 50 J1 imeaJbHOTO OJZHOATOM-
HOro rasy. BHacuaigox marpiBamHa 00’eM rasdy 30iJbIINB-
ca go 70 x. 3HalmiTh 3MiHYy BHYTPIIIIHLOI eHeprii rasy.
Armocpepuuit Tuck 100 xlla. Tepram y cucremi 3HexTy-
BaTH.

ITix gac iso6apHOro posmmupeHHA reiito Bix 5 M° mo 6 m°
oro BHYTpimIHsA eHeprid s6imbmmmaacsa Ha 150 xI:xx. 3Ha-
UIITh THUCK TeJiio.

Y Bakpuriii mocyamHi 060’eMOM 5 JI MiCTHUTLCA ifeanbHUI
omHoaToMHu# ras 3a Tucky 100 klla. Ilicia oxosomkeHHA
rasy Tuck amenmuBcsa g0 (0 xlla. Ha ckinbKu 3smMeHIImiIa-
cA BHYTPIITHA eHeprisa rasy?

IneanbHU OogHOATOMHUM T'a3 i30XOPHO HarpiBaeThCcA Tak,
IIT0 OoT0 BHYTPIIIHA eHepria 3pocTae Ha 3 Kl[:k. BusHaure
THCK rasy Iicjsd HarpiBaHHs, AKIIO 00’eM rasy 4 Jj, a mo-
yaTtkoBuil Tuck 300 klla.

Bogenp macoro 6,5 r i300apHO PO3IMUPUBCS A0 BABiUi 0iah-
10T0 00’€MY, Hi)K IMOUYATKOBUI. 3HAUIITH pOOOTY, BUKOHA-
HY rasoM, SIKIIIO HOoro mouatkoBa TeMmmneparypa 27 °C.

B xonxi izo6apHoro 3aMeHIIIeHHA B 3 pasu 00’eMy, AKUN 3ai-
Mae KuceHb macoroo 20 r, 30BHIIIHA cuja BUKOHAaJa Po0o-
Ty 1 k/)x. 3HAUAITE TOYATKOBY TeMIlepaTypy KHUCHIO.

Posmiupioounck 3a HOCTiHHOrO THCKY, 1 KMOJb igeajb-
HOro rasy BuKoHaB pobory 831 kll:k. IlouaTKoBi 00’em
i Temmeparypa rasy cramoBwiu b M° i 350 K Bigmosimno.
SHalIiTL TeMIepaTypy, THCK i 00’eM rasy B KiHIleBOMY
cTaHi.

Bracaimok izobapHOro posmnimpeHHa g0 ob’emy 5 i1 1 MoJb
imeanpHOTO rady BuUKOHaB pobotry 83,1 k. IlouaTrkoBa
TeMmneparypa rasy 270 K. 3HaiigiTe: a) TemnepaTypy rasy
B KiHIIEBOMY CcTaHi; 0) TUCK rasy B KiHIIeBOMY CTaHi; B) 1IO-
YaTKOBUH 00’eM rasy.

HeAaKU# ras po3MIUPIOETHCA Bif 2 JI 10 8 JI, IPU ITbOMY THUCK
BMiHIOETBCA 3a 3aKOHOM p=aV , ge a=40 MIIa/m®. Ilo-
oyayiTe rpadik 3ajJesKHOCTI THCKY Big o0’eMy rasy i Bu-
3HauUTe PoOOTY, BUKOHAHY I'a30M.
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32.62.

32.63.

32.64.

32.65.

32.66.

32.67.

32.68.

32.69.

I'asz mepexonuts 3i crany 1 y cran 2 (IuB. pUCYHOK). 3Ha-
UOiTh poOOTYy, IKY BUKOHYE Ir'a3 B XOJi IIpOIlecy.

Ap, aT™M

00 "1 2 3 4 5 v,

Hesaxka maca rasy, mio 3aimae o6’em 11 Jj, mepebyBae min
tuckom 10° ITa 3a remmeparypu 300 K. I'as marpisaioTs
3a mocriitHoro 06’emy nmo temneparypu 330 K, a motim 3a
mocTriiaoro Tucky mo temueparypu 360 K. ITooyayiiTe rpa-
ik mpormecy B KoopAuHATax p, V. 3HaUAITL poOOTYy, AKY
BUKOHAB ra3 B XOJi IpoIiecy.

Y BepTHKAJbHO PO3TANIOBAHOMY IMJIIHAPI HiJ HOPIIHEM
MAacom 9 Kr, IO KoB3a€ 0e3 TepTsa, MiCTHUTHBCA IOBiTpS.
Ilyroma momepeuHoro mepepisy muiinapa 1 am®. Bracuri-
IOK i300apHOT0O HarpiBaHHA IIOBITpPA IIOPINIEHb ITiTHABCA
Ha 30 cm. Ky poOOTy BMKOHAJO IIOBiTPA, SKIIO aTMO-
cpepuuit Tuck 100 xlla?

Tuck moBiTpA y BimbiiHOMY MOJIOTKY CTAaHOBUTH 4 aTM.
IInoma mopmua 15 cm?, xinm mopmua 30 mMMm. Busza-
YyTe IOTYKHiCTh BigOiiHOTO MOJIOTKA, AKIIO BiH POOUTH
1200 ya/xB. TepTaM 3HEeXTyBaTHU.

ITory:xkuicTh mapoBoi marmuuau 100 . c. mpu 180 06/xB. Bu-
3HAUTe XiJ IIOPIIIHS IIapOBOI MAIINHN, AKIIO CEPEeIHiN THCK
y KoTii craHoBuTh 10 aTm, a mioma mopmHa 200 cMm®.
O6’em rasy 36inmbmmuBcsa y 2 pasu: a) isorepmiuHo; 0) id0-
OapuuHO. ¥ AKOMY i3 IIMX BUMOAAKiB ras BUKOHAB OLJBIITY
poboTy?

Yomy maabHe, IO IOLAETHCA HANPUKIHIIL TAKTY CTHCKAaH-
HA B NIJIIHADP AU3eJs, 3aaII0EThLCI?

YoMy BeHTUJIb O0ajI0Ha, B AKOMY MiCTUThCS CTUCHEHUH ras,
IIPU BUIIYCKAHHI rasdy IIOKPHUBAETHCA iHeeM?
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32.70.

32.71.

32.72.

32.73.

32.74.

32.75.

32.76.

32.77.

32.78.

Y pesyabTarti Temonepenadi igeaJbHUN ra3d OTPUMYE KiJIb-
KicTh Temysotu, 1o mopiBuHioe 100 KI:K, i BUKOHYye po6o-
Ty 5000 [I:x. S3HAWAITh TOYATKOBE 3HAYEHHSA BHYTPIITIHBOI
eHeprii rasy, KIII0O B XO/i IpoIiecy oro reMiueparypa 3poc-
ja B 6 pasisB.

IneanpHOMY rasy mepenanu KiabkicTh Temiotu 100 Ik,
IIpu IIbOMY OT0 TeMIlepaTypa migBuiuaaca B 3 pasu. Bu-
3HaUTe POoOOTY, BUKOHAHY 30BHINTHIMU cUJIaMU HaJ ra3oM,
AKIIO Oro BHYTPINIHA eHeprid B IIOYaTKOBOMY CTaHi cTa-
HoBuJa 50 KIx.

Y 3aKpUTi#l mOCyAMHI MicTUTBCA 3 MOJIb T'eJIil0 3a TeMIIe-
parypu 27 °C. Ha cKijnbKU BifCOTKiB 30iJbHIMBCA THUCK
y TOCYIWHi, AKIIO TeJlifo Ilepedajn KiJbKiCTb TemJo-
™ 2,7 KIXK?

Braciizok Temiomepenadui THCK OZHOATOMHOIO igeajibHO-
ro rady 30iapmmusca Ha 0,2 MIla. Ky KigbKicThb TemJo-
Ti OyJIO IepefaHo Tasy, AKIIO Horo o6’eM mopiBHioe 2 M°
i B x0zi mpoIiecy 3aJUINAE€THCA IIOCTiHHUIM ?

KK]l TtenioBoi mMaliuHM, M0 Opalioe 3a IUKJIoM KapHo,
cragoBuThb 0,25. ¥V CKijgbKu pasiB HeoOXimgHO 30igbIINTI
TeMIlepaTypy HarpiBHHKAa 3a HEe3MIHHOI TeMIepaTypu XO-
JOAUJIbHUKA, 1100 30iabmutu KK B 2 pasu?

B axomy Bumaaxy KK]I TemsoBoi MaIInHM, IO IIPAITIOE
3a nmukJgoM KapwHo, 30iabuThCA OibIlle: B pasi 30iJIbIIeH-
HA TeMIIepaTypu HarpiBHUKA Ha JesIKY BeJINUYNHY YU 3MEH-
IIIeHHA TeMIIepaTypu X0JOAUJIbHNKA Ha Ty CAMY BeJINUNHY ?

Ha mBuakocti 90 KM/rom aBTOMOOi/IbF PO3BUBAE TOTYHK-
HicTb 30 kBT, pu 1mpoMy BuTpaTa majnuBa CTaHOBUTHL 8 J
oeusuny Ha 100 kM muiaxy. Temmeparypa rasy B ITUJIiH-
npi peurysa gopiBuioe 1250 K, a remmeparypa Bigmmpainso-
BaHoro razy — 450 K. Buswaure, Ha CKiJIbKU pealbHUNI
KK nBuryna aBromo0ina menmuii 3a KK/l ineanbHol Te-
IIJOBOl MAaIlIMHU.

BuszHauTe moTy:KHIiCTh ABUTYHA aBTOMOOLIA, AKIIIO BUTpPa-
Ta OeH3uHY cTaHOBUTH 8 J Ha 100 KM IIAXy IpU cepen-
Hi#t mBuakocti pyxy 100 xm/rox. KK]II nBuryHa craHo-
BUTEL 35 %.

Axuit KKI TpakTOpHOTO ABUTYHA, AKIIIO BUTPATa AU3EJb-
HOT'O MaJIbHOTO cTaHOBUTH 216 r/rox Ha 1 KBT?
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32.79.

32.80.

32.81.

32.82.

32.83.

32.84.

32.85.

32.86.

IToTry:xHicTs aBuUryHa aBtomoOina 74 xkBr. Busmaure Bu-
Tpaty Oensuny 3a 1 rox, aximo KK asuryna 30 %.

Y TenjoBiii mamimui, 1o mparioe 3a nmukJaom KapnHo, Ha-
IpiBHUKOM € BOJa, B3sTa 3a TeMIlepaTypu KHUIIIHHS, a XO-
JOAMJIBHUKOM — Jif, 110 TaHe. IloTyXHiCcTh TelyioBoi Ma-
muHE 1,0 KBT. K00 € Maca anongy, 110 TaHe B X041 poOo-
T MammuHu nporsarom 1 xB? IluToma Temsora miaaBJIeHHSA
apony 330 rIlK/Kr.

XoJIOAMJIBHUK, IO IIPAIIoe 3a 3BOPOTHUM IuKJaoM KapHo,
BimBiB Bim oxosom:kyBaHoro tima 140 Ik TermoTwm # Iie-
penaB i1 HarpiBHUKY, AKu# mae Temiepatypy 27 °C. Tem-
neparypa oxoJgom:kyBanoro tijza 7 °C. BusHaure Koedii-
€HT e(peKTUBHOCTI XOJOAUJIBLHOI MaIIHU. IKy poOOTy BU-
KOHAB XOJIOAMJBHUK OJA peaJisalii mboro mporiecy?

I TpUroTyBaHHA KYOUKIiB JHOAY IMOOYTOBUM XOJOIMIIb-
HUK Mae BigBectu 210 K TemysoTu Biy MOPO3UJIbHOI KaMe-
pu 3 Tremueparypor 260 K. Temmneparypa B kimuaTi 300 K.
3HaligiTh MiHiMaJabHY Po0OOTY, SKY HEO0O0XiTHO BUKOHATH
XOJIOAUJIBHUKY B XOJi IpoIiecy.

BuznauTe mMBUIKIiCTL CBUHIIEBOI KYJi B MOMEHT yzapy o0
IMepemnIkoy, BHACJIZOK YOT0o BOHA po3ILIaBujacA. Baa-
JKalTe, IO TEMIIEpaTypa KyJi B MOMEHT yAapy JIOPiBHIOE
300 °C.

BusznauTe MiHiMaJIbHY BUCOTY, 3 AKOI IOBMHHA BIIaCTU Kpa-
IS, 11100 Bix yamapy o0 3emuio BumapyBatucs. Temmepary-
pa Bogu B Kparri 20 °C. Tepram o0 moBiTpsA 3HEXTyBaTH.

IIImaTok 3aisda macoio 1,5 Kr HarpiBamTh y BOTHIi 10 TeM-
nepatypu 360 °C @1 moTiM 3aHYPIOIOTHL Y CKJISHY OaHKY
3 Bogo0. CKiJIBKY pasiB CJIi IOBTOPUTH ITIO Oollepailliio, oo
nigirpitu Boxy o6’emoMm 3 i Bixm 20 °C mo 80 °C ? Brpara-
MU eHeprii 3HeXTyBaTH.

3-1 piBeHb CKJIapHOCTI

B xoxi mporecy 3 igeaJbHUM OJHOATOMHUMM TI'a30oM MHOTO
TUCK 3MiHIOEThCS IPOIOPIIiINHO KBagpaTy abCOJIOTHOI TeM-
neparypu. Ilig yac 36inbnieHHA 00’ eMy rasy Big 2 g 1o 6
oro BHYTpPiIIHA eHepria sMeHmuiaaca Ha 300 [I:xx. Busna-
YyTe IMOUYAaTKOBUM THCK rasy.
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32.87.

32.88.

32.89.

32.90.

32.91.

Y mocyauHi mig mopniHEM MICTHUTBLCA igeaIbHUM OTHOATOM-
Huii ra3 od’emom 5 J. Ilopmiers macoo 1 Kr, AKuil 3aMu-
Kae ras 3a armoc(epHOro THUCKY # Temieparypu 27 °C,
MPUBOLATEL y PyX 3i mBuakictio 20 m/c. 3HAUAITE TeMIIe-
paTrypy rasy B pasdi MaKCHUMaJbHOI'O cTuckaHHsa. Cucrema
TeIlJIO130JIbOBaHa. TeMJIOEMHOCTAMM IIOPINHA ¥ IMOCYIUHU
3HEeXTyBaTH.

Y nBox muiiHApax MmiJ PyXOMUMHU IIOPINHAMUM MiCTATHCA
BOJIeHb i KuceHb. IlopiBHATH poOOTH, AKI BUKOHYIOTH IIi
rasm B XOJi idoOapHOro HarpiBamHSA, AKIIO iX MacHu, a Ta-
KOJK IIOYATKOBi I KiHIIeBi TeMmepaTypu pPiBHi.

BracaimoKk i30XOpPHMYHOTO OXOJOMKEHHS 1 KMOJIb igeaib-
HOT'O ra3dy THCK 3HU3UBCA y 3 pasu. IloTiMm ras posmupus-
csa 3a mocrtiitHoro Tucky. IlobyayiiTe rpadik mpoiiecy, IIo
BimOyBa€eThbCcA, B KoopAUHATAX p, V. 3HAUIITHL poOOTY, BU-
KOHaAHY ra3oM, SAKIO0 B KiHIIeBOMY 11 IIOYaTKOBOMY CTaHaX
Moro TemIiiepatrypa He 3MiHmoBajsiacsa ¥ mopiBHioe 300 K.

Ha pucyHKy HaBegeno rpadik Impoliiecy, IIo BigOyBaeTbCs
3 1 moab imeanbHOTO Tasy. Temmeparypu rasy B craHax 1
i 3 sbOiraroThcaA. SHAUIITHL IO TeMIEpPaTypy, AKIIO B pe-
3yJIbTATi IIpolecy ras BukoHaB pobory 10,5 rl[:xk.

p A
1.1 | . 2
o I

5 =V|:1= —— :4{'/1: >

I'asz, 1o s3arimae o6’em 1 i 3a Tucky 100 xIla, isoTepmiu-
HO poamupuBed a0 2 ja. Ilorim 3a mocTiiHOTO 00’€My THCK
raszy 3MeHmuBca BABiui. Hazaii ras posmiupmBes 3a IO-
cTifiHOTO THCKY m0 00’emy 4 j1. IToOynyiiTe rpagik 3ajaerx-
HOCTi THUCKY Big 00’eMy i, KOPHUCTYHOUMCHL HUM, BCTAHO-
BiTb, Y SIKOMY i3 IIPOIleCiB ra3 BUKOHAB HAWOiJIbIITy POOOTY.

2 R0



32.92.

Ileaxkuii ra3 mepeBOAUTHCA 3 IIOUATKOBOTO CTaHYy B KiHIle-
BUil (IUB. PUCYHOK). IKYy poOOTYy BUKOHYE r'a3 miJ yac mpo-
Iecy, AKIO B IIOYaTKOBOMY CTaHi BiH 3aiiMaB 06’eM 4 M°
3a tucry 10° IIa?

Kopucryounucs rpadikomM, KNI HaBEeAeHO Ha PUCYHKY,
3HAUIITh po0OTY, IKY BUKOHYE T'a3 IIiJ 4yac IIpoIiecy.

AD, klla
2004 1 - 2

o 3adaui 32.92

32.94.

32.95.

o 3adaui 32.93

Kopucryouncs rpadikomM, SKHUI HaBEAeHO Ha PUCYHKY,
3HAUIITh po0OTY, AKY BUKOHYE T'a3 y XOJi IIpoliecy.

AD, klla
200+ 1 - 2
100+ 3 - 4

w

00 1 2 38 4 5 V,m

Iexniit 06’emom 1M° mpu 0°C MicTuUTbCA B NUITIHIPUY-
Hill TOCyAuHi, 3aKPUTUN 3BEepXy KOB3HUM IIOPIIHEM Ma-
coo 1 T. Il;noma mepepisy mopmua 0,5 M°. ATmochepHUi
tuck 97,3 xlla. BusHaure KiJgbKicTh TemyoTu, mMOTpPiOHOI
IJs1 HarpiBamHa reJiro go temmeparypu 300 °C. fAxoro
€ 3MiHa Moro BHYTPiNIHBOI eHeprii? Tepram 3HeXTyBaTH.
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32.96.

32.97.

32.98.

32.99.

32.100.

32.101.

250

200+-------

150+

100+4------

o0+

Ap, klla p A

Ilix gac izobapHOro HarpiBaHHSA ieaJIbHOTO OJHOATOMHO-
ro ragy momy 0yJio mepemaHo KiabKicTh Temaotu 9,4 MIx.
Busnaure po6oTy rasy i 3miHy #oro BHyTpPillTHbOI eHeprii.
HesaKy KiIbKiCTh MOBITPsA, B3ATOrO 3a TeMneparypu 15 °C
i Tucry 2-10° Ila, marpiBaooTs mo 65 °C . Il1a HarpiBaHHA
MIOBiTPA 3a IIOCTiNMHOIO THCKY HeoOXimHa OyJia KiJIbKicTh Te-
mirotu 5 kI, a 3a mocriftHoro o0’emy — 3,5 xll:x. Bu-
3HauTe 00’eM, AKUU 3aiiMaJiO MOBITPs MO0 HarpiBaHHA.

IneanpHUI OmHOATOMHUII ras, SKWil saiimae o0’em 1 Mm°
i mepeodyBae mig tuckom 200 klla, HarpisamoTh cIoUaTKy
3a MOCTiAHOTO THUCKY TaK, IO HOro ob’eM 30iJbHIyeTHCA
yaBiui, a moTiM 3a ImocTiiHOTO 00’€MYy TaK, IO MOT0 THUCK
30ismpmryerbes go 0,5 MIla. BusHaure KiJIbKicTh TeILJIOTH,
OTPUMAaHOI Ira30oM.

IneanpHMII ra3 i3 mouaTtkoBoro crany 3 Tmckom 400 klla
it 06’emom 3 M® mepeBozATh y craH i3 Tuckom 200 xIla
it 06’emom 1 M° y mBa cmocobu. OnuH pas ras iso6apHo cruc-
JIN, & IIOTiM 130XOPHO OXOJIOAWJIN, a APYTUil — 130X0PHO 0XO0-
JIOAWJIN, a TIOTiM i300apHOo cTuCIN. Y AKOMY BUNAAKY BUILIN-
Jgoca Oinbiie Temia? BusHauTe PisHUINIO B TEIJIOBUIiJIEHHI.

Kopucryounck rpadikoM mpoiiecy pos3mINpPeHH ifeaibHO-
ro OTHOATOMHOTO ra3y (I1B. PUCYHOK), 3HAUIITh KiJIbKiCTh
TeILJIOTH, IepeJaHy rasy.

Binpisox 1-2 BimoOparkae 3a/IeKHICTh TUCKY 4 MOJIb T'eJIifo
Bi 00’emy mig yac cTucKaHHA (AUB. puCcyHOK). BusHaure,
SKY KiJIbKiCTh TemIoTu 0yJIO IIigBeIeHO A0 ra3y i uac mpo-
Iecy, sIKIIo Moro remmneparypa B ctaHi 2 mopiBuioe 20 °C.

S S LR RS S S S RN, P

2 3 4

Mo 3adaui 32.100 Mo 3adaui 32.101
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32.102.

32.103.

32.104.

32.105.

OnuH MOJB ieaJbHOTO OJHOATOMHOTO r'a3y BUKOHYE ITPO-
1mec, Mpu AKOMY THUCK 3pPOCTa€ IIPOIOPIiiiHO 00’emMy 3a
dakouom p=0aV . T'agy mnepemanm KiJbKIiCTh TeIJIOTU
33,2 II:x. Ha cKinbKM mpu IIbOMY 3MiHMJIACS TeMIIepaTy-
pa rasy?

OxpuH MOJBL imeasbHOro razy, KUl mepedyBae B craHi 1,
CIIOUATKY i30XOPHO HArpiBaeThbCcA IO CTaHy 2, HMOTiM iso-
TePMiYHO POBINUPIOETHCA IO CTaHy 3, IiCJsS YOT0o IOBep-
TA€ThCS B CTAaH 1, OXOJIOJKYIOUHCH 3a IIOCTiAHOTO THC-
Ky. IloOyayiiTe rpadik 3a3HaAUEHOTO IIPOIECYy B KOOPHAU-
HaTax p, V. Busnaute KiJbKiCTb TEIJIOTH, BiAgaHOI ra3oMm
y xomi oxoaomkenHs. Tuck i 06’em rasy B craHi 1 mopiB-
mHoloTh 1 MIla i 2 M° BimmoBigmo, a Tuck y crami 2 mo-
piBHIOE 3 MIla.

Heon macor 200 r mepeBoauTthesd 3i crany 1 y cran 4 (gus.
pucyHokK). BuzHauTe migBemeHy KiJbKiCTh TEILJIOTH B I[HO-
My IIpoIleci, SIKIIO Pi3HUIISA TeMIlepaTyp rasy B craHax 1
i 4 cranoBuTh 100 K. ITobyayiiTe rpadik mporecy, 1110 Bii-
OyBaeThCs, B KoopAuHaATax p, V (AUB. PUCYHOK).

3 igzeassbHUM Tra3oM, IIMo nepedyBae y cTaHi 1, BimOyBaOTh-
cA Ba TEMJOBUX IIPOIlecH, rpaikm AKUX IIOJAaHO HaA PU-
CYHKY. ¥ sAKoMmy i3 mporeciB — 1-2 um 1-3 — rasy 1me-
pemaioTs OiabIly KigbKicTh TemaoTu? Touku 2 i 3 Jexars
Ha OJHIiN isoTepmi. BimmoBigb oOI'pyHTYyIHTE.

P A

o 3adaui 32.104 o 3adaui 32.105

233

2 R0



32.106. Ha pucyHky mozaHo rpa@ik IUKJIYHOTO IIPOIleCcy, AKMNI
BUKOHYE 1 KMOJIb ieaJbHOTO OJHOATOMHOTO rady. BusHa-
yre KKl 1mboro muky.

32.107.

32.108.

\p, MIla

A

0

1.5 3,0 45 6.0 7.5 V,M

Ha pucyHKy B KoopauHaTax p, V momano rpadgiku JBOX 3a-
MKHEHHUX IIMKJIiB, IO BigOyJamcd 3 igeaJbHHUM OJHOATOM-
HuUM raszom: 1-2——3—-4—-1 rta 1-5—6—4—1. Buznaure BingHO-
meHHA KK nmux mukJis.

Busuaure Bignomiennsa KK]l samMmkHeHuUX nukjiaiB 1-2—3-—
—4—1 Ta 5—6—7—-8-5, rpadiku AKUX IMOJAAHO Ha PHUCYHKY.
Pob6oue Tizto — imeasabHUN OJHOATOMHUMI raas.

p A

4p0:___?’_: _____ — _1'6

po:___?i '3
p":_"ij:E:jA
o Iifo T 3%/0 ' :;

o 3adaui 32.107
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32.109. 3mnaiigite KK]l 3aMKHeHOTro IIUKJY, I'padik AKOTO IIOJAaHO

32.110.

Ha PUCYHKY, AKIINO MiHiMaJ/JibHaA II MaKCHMAaJbHA TeMIlepa-
Typa B IUKJII BigpidHAIOTHCA B 4 pasu. Poboue Tijio — inxe-
aJbHUU OJHOATOMHUI ras.

IneanpHU OMHOATOMHMI ra3d3 BUKOHYE 3aMKHEHI IIMKJU
1-2—-4-1 Ta 2—-3-5—-2, rpagiku AKUX HaBeJeHO HA PUCYH-
Ky. KK][ sxoro mukJy OiabIuii Ta y CKiaIbKuU pasiB?

pA
T 2 - —13
1 S |
T 1 — - 4 >
> 14
0] %4
o 3adaui 32.109 o 3adaui 32.110
32.111. IgeanbHUi OJHOATOMHUN ra3 MOKe BUKOHYBaTH KOXKEH 13

3aMKHEHHUX IIMKJIB, rpaiku AKNX MIOJAaHO Ha PHUCYHKY.
Busznaure KKl nukaiB 1-2—-3—1 ta 1-3—4-1, akuio KK
nuKjay 1-2—-3—4—1 cramosurs 30 %.

@)
<y
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BIANOBIAI
1. BcTtyn

1.1. JTuB. pUCYHOK; (—4; 6) .
B 14 1.2. F.=7; F =30000;
\ s, =35; sy=—0,06. 1.3. 0.
21 1.4. Monaysio BeKTOpa 3i 3HA-
\2 N KOM <«ILIIOC», SKIIIO BEKTOP
“9 0 [ 4 6 x HAaNIpSAMJEHUN TaK caMo,
ol \A AK 1 Bicb; MOAYJI0O BeK-
TOpa 31 3HaAKOM «MiHyC»,
| SAKIIIO BEKTOP HaIPAMJIEHUU
4 IPOTH HAIPIAMKY KOOp-

auHaTHOI oci. 1.6. a) Tak;
0) rak; B) Hi. 1.7. N, A,
F, p. 1.8. ¥ mnepmoi.
1.9. Ax_=0,018 m; Ax=0,02 m; x=(1,50=0,02) m; ¢ =1,3%.

Ilo 3adaui 1.1

1.10. m=(149,2+0,2) r; ¢,=0,14% . 1.11. Hi. 1.12.5=(-3;0);
E=(4;-3); §=(0;5); F=(22V3); B=(-312;3v2). 1.13. Mlus. pu-
CYHOK; =6,1; =3,6. 1.14. 3MiHUTH BiADOBIiAHMM YMHOM HAIIPSIMOK

BekTopa. 1.15. us. Ta6ua. 1. 1.16. [lus. Tabda. 2. 1.17. [luB. prCyHOK.
1.18. Mus. pucysok. 1.19. 16-10° xr/moxs. 1.20. 382 470 M.
1.22. [TuB. pucynok; 6,4; 8. 1.23. =10°. 1.24. a) 2,8 c; 6) 1 c. 1.25.
36inpmuTbesa npudausao B 1,4 pasy. 1.26. R=(50i10) Owm. Bignmoc-
AR _AU AT

—=0,21; €, =21% . AGconroTHa nmoxubka
R U I

AR=¢,-R=0,21-50=10 Om. 1.27. V=(0,014+0,001) m? €, =10%.
1.28. ¥V mexax moxm0OOK BHMipIOBaHb 3aKOH ApxXiMena y KOXKHOTO
VUHA BUKOHYETHCA. TOUHICTH €KCHEepUMEHTYy HeAZOCTaTHdA, IMo0 ro-
BOPUTH PO JiHIAHY 3aJIe’KHICTh BUINTOBXYBAJbHOI CUJIHN Big 00’eMy
3aHYpPEHOIo y BOAY TiJja.

Ha MOXUOKa €, =

Taoauus 1
o, Tpajg 0 30 45 60 90 120 180
F,H 1 J3 2/2 3 0 -5 ~12
F,H 0 1 22 | 33 8 543 0
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Taobaruus 2

J13 5 Ja1 | 5Y2 | V41 5 45 | 510

~56 =53 =51 45 ~39 =37 =~ 27 ~18

>

o 3a0aui 1.13

Ap-10°
4 1
31
9 1
14
0 2 4 6 8 10 ;

Mo 3a0aui 1.17

o 1,5 3N 45 /6 7.5

R /

o 3adaui 1.18
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o 3adaui 1.22

KIHEMATUKA

2. Pyx i cnokin

2.1. Tak, MoKe, OCKiJIbKHY CTaH Tijia (CIIOKOIO UM PYXY) 3aJEKUTH
Bim BuOOpPy cucteMu Bimairy. 2.2. BigHOCHO OOQMH OJHOTr0 Ta KOPIIYCY
aBTOMOO1JIA ITpuATesi mepedyBalOTh Y CTaHiI CIIOKOIO, a BiTHOCHO IO-
poru, nepeB Ha y30iuui, KoJiic aBTOMO0OinsaAa — pyxawTbca. 2.3. Bin-
HOCHO MOTsAra KHUKKa IlepedyBa€e y cTaHi CIIOKOI0, a BiTHOCHO 3eMJIi
pyxaetbca 3i mBuakictio 100 km/rox. 2.4. a) BignocHo 3emJi mosi-
TpAHA KYyJA pyxaeTbcdA; 0) BigHOCHO moBiTpAa — Hi. 2.5. a) BignocHo
BOAM Kopabesb pyxaeThbcsa; 0) BiTHOCHO eckaazpu — Hi. 2.6. a) ¥V cuc-
TeMi BiIJiKy «3eMJIg» BaHTaXXiBKa PYXae€ThCA 31 HMIBUAKICTIO PYXY
KombaiiHa; 0) B cucTeMi BimJIiKy «KomOaliH» BaHTa)KiBKa mepebyBae
y cTaHi crmokor. 2.7. a) ¥ cucreMmi BimJIiKy «3eMJs» aBTomjaaTdopma
pyxaeThbcsa 31 IMBUAKiICTIO pyxy aBToOyca 120 Km/roxm; 6) B cucremi
BilTiKy «aBTOOyC» BOHA Ilepe0yBa€ y CTaHi CIIOKOIO, MIBUIKICTH HO-
piBaoe 0 km/rox. 2.8. Taxk.

3. BigHOCHicTb TpaekTopil

3.1. a) IIpamoainiiino; 6) KpUBOJiHINHO; B) KPUBOJIIHINIHO; I') IIpA-
MOJIiHiTIHO. 3.2. BigHOCHO 3eMJIi JIOKOMOTHB i BaroHu pPyXamTbCs
MIPAMOJIIHIIHO, & TOUKM KOJIiC, pYyXOMUX YaCTHH ABUTYHA — KPUBOJI-
HitHO. 3.3. fIKII0O mepeMiIlleHH A Tijla JOPiBHIOE HYJIIO, TO TPAEKTOPi€IO
OT0 PYXy € 3aMKHeHAa JiHig. 3.4. Axmio npoiifeHnii MIJIAX 1 MOAYJIb
ImepeMiIlleHHs Tija OoAHAKOBi, TO TPAaEKTOPi€I0 HOro pyxy € IpsaMa
Jdirig. 3.5. a) BigHoCcHO 3eMJIi TpaeKTOpPielo PyXy BaHTAXKY € IIOXIJa
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10 TIOBEPXHi 3eMJii nmpsaAma; 0) BiTHOCHO KpaHiBHIKa — BepTUKaJbHA
nmpsaMa. 3.6. a) BigHocHO Jb0TUYMKA TPAEKTOPiA ABIAATHME KOJIO; 0) Bix-
HOCHO 3JIiTHOI CMyru — I'BUHTOBY JIiHif0. 3.7. 'BuHTOBA JIiHiA HABKOJIO
TpaeKkTopili SemJi mig dac ii pyxy HaBkojso CoHusa. 3.8. a) BigHocHO
aucKa — Ile ImpsaMa JiHis; 0) BigHocHO 3eMJi — cmipaib.

4. MaTepianbHa TO4YKa, NOCTyNasibHUN pyx
4.1. a) Tak; 0) Hi; B) Tak. 4.2. MicAnp 110 BiJHOIIIEHHIO O PaKeTU

MOKHA BBajKaTHW MaTepiajbHOIO TOYKOIO, KOJU paKeTa CTapTye 3 IIo-
BepxHi 3emii. 4.3. a) Tak; 0) Tak; B) Hi. 4.4. Hi. 4.5. Tak. 4.6. Tax.

5. Wnax i nepeMileHHs

5.1. BumipaTu moB:KuUHY TpaekTopii. 5.2. IlpoimeHuii migax.
5.3. a) Hi; 6) mi. 5.4. IIpoiiaeni TimamMu maaxu OyAyTh OJHAKOBUMMU
TiIBKU y BUIAAKY, SKIIO BOHU PYXaJNCh, He 3MiHIOIOUN HAOPIMKY
pyxy. 9.5. a) BigHocHO miaaT(opMm MeTpPO MepeMillleHHA i mpoiaeHi
IMJIAXXA OZHAKOBi; 0) BiZHOCHO ecKajaTopa — TakKoK. 5.6. a) Taxk;
0) Tak. 5.7. a) Tak; 0) Tak. 5.8. Ilepemimnensua YoBHA JOPiBHIOBATUME
HYJIIO, IpoigeHnii maax cramoputume 80 Km. 5.9. IlpoiigeHni mIaax
cranoBuTh 1300 M, moxyib nepemitmernus — 100 m. 5.10. Ilpoiigennii
IIJSX CTAHOBUTHL 32 M, IepeMileHHA gopiBHioe HyJa0. 5.11. IIpo-
uaeHui niax — 17 M, MOAyJab HepeMillleHHs JopiBHIOE 5 M. 5.12.
100 m. 5.13. 78,5 Mm. 5.14. a) =44 m; O m; 6) =22 m; 14 m; B) =66 M;
14 m; 1) =11 m; =10 M. 5.15. =5,6 m. 5.16. IIpoiigeHuii Maax —
70 M, moxysap nmepemimenHa — 50 m. 5.17. s=114 m; s, =90 M;
sy=70 M. 5.18. [TuB. pucyHok; s=92 km; s, =70 KM; sy=—60 KM.
5.19. Ius. pucyHok; 5 m. 8.20. [luB. puc. a i 6. 5.21. [IluB. pUCYHOK;
1 xm; =53° mo ropusonty. 5.22. [IusB. pucyHoK; 35 kM; 25 Km; 53°

S

mo mepupniany. 5.23. Ilus. pucyHok; [=22 cm; [s|=16 cMm. 5.24. Jlus.
PUCYHOK; |S|z0,71 M; s, =0,5 ™m; Sy=—0,5 M.
Y, KMA Y, MA
AN l
20 N T3
I 21s S

<

—20 0
=20

Ilo 3adaui 5.18 Ilo 3adaui 5.19
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6. PiBHOMipHMIA NpAMONiIHINHUIA pyX

6.1. Hi, ogHosuauHnoi Bigmosini matum He MosxkHa. 6.2. Ha mimani,
e 3aTpaueHO MEHIIHWH dac, IMBUAKicTh Oinbima. 6.3. Ha ginanmi, me
IMBUAKICTh OinbIna, yac pyxy meHmuii. 6.4. JloBKuHaA AiIAHKU, HA
IMONOJaHHA SKOI 3aTpaueHo OijbInuii vac, Oinbima. 6.5. [IuB. pucy-
HOK. 6.6. [luB. pucyHok. 6.7. CoiaipHuM € Te, 110 o0maABa aBTOOyCH
IMIOUYNHAIOTh PYX 3 ONHi€l TOUKM i pyxXaioThCAd 3 OSJHAKOBUMMU IIIBUIKO-
CTAMM B OJHOMY HampAMKY. PisHuUIS B ToMy, IO IEPIINM BUIXaB
pamimre. 6.8. TypucTtu pyxamoTbcsad 3 OJHAKOBOIO 3a MOAYJEM IIIBU-
KicTio, ajie HagycTpiu oaumH ogHOMYy. 6.9. Ilepme Timo; v, =10 Mm/c;
Uy, =9 M/c. 6.10. Ilepme rtimo; v, =-7,5 M/c; v, =-2,0 M/c.
6.11. Jus. pucyHOK; Xx,=15 ™M; v, =-3 M/c; TiIO pyxXaeThCca DiB-
HOMipHO NPAMOJIHIAHO IPOTH KOOPAMHATHOL OCi, OoCKinbKm v, <0.
6.12. [lus. pucyHok; x, =—9500 M; v, =20 M/c; aBTOMOOIIb PyXaeThbCA
PiBHOMIpHO HPAMOJIIHIMHO Yy HAaOPAMKY KOOPAMHATHOI OCi, OCKiJIBbKU
v, >0. 6.13. [luB. pucyHor; x,=250 km; v, =100 KM/rox; morar
PYXa€eThCs PiBHOMIPHO IIPSAMOJIIHIAHO yV HAIIPSAMKY KOOPAMHATHOIL OcCi,
ockinbku v, >0 .6.14. He 3aBxau: mij yac piBHOMiIpHOTO PyXy IO KOJY
HaAOPSAMOK PYXy 3MiHIO€ThCA. 6.15. Teneraamaui mouyroTh cIriBaKa paHi-
mre Ha At =145 mc. 6.16. 1500 kM. 6.17. a) x, =25t;0) x, =-200+25¢ .
6.18. a) x=-20t; 6) x=2000-20¢. 6.19. Pyx nu:kHUKA 3aJaHO JIiHi-
HUM PiBHAHHAM, OT:K€, BiH pyxaBcsd PIBHOMIPHO IPAMOJIIHINTHO 3 TOUKM
3 KOOPAWHATOK X, =—10 M 31 MBUAKICTIO U, =5 M/C y HAIPAMKY KOOP-
OUHATHOI oci (OUB. PUCYHOK), OCKinbKH U, >0.a) x =10 m; 6) x =-20 m;
B) t=6 c. 6.20. [Ius. pucyHok. a) 1000 m, 50 c; 6) 500 m, 850 m;
B) 40 ¢, 60 c. 6.21. a) 736 M Bixg micia «cTapTy» cobaxku; 64 c; 6) 115 m;
790 m; B) 48 c¢. 6.22. MOTOIIMKJIICT i BEJIOCUIIEINCT 3YCTPiHYThCA HaA Bif-
craHi 144 KM Big IyHKTY A uepes 2 rof Imicjs mouyaTky pyxy. 6.23. Uepes
2,4 rox Big mouaTKy pyxy ekcmpeca; 237,6 kM. 6.24. [IluB. pucyHOK; 4 KM;
3 xB 20 c. 6.25. [Tus. pucyuaku. 6.26. [Ius. pucynxku. 6.27. [[1B. prCyHKH.
6.28. luB. pucyHKH. 6.29. [ =30 kM; s, =—10 kM. 6.30. [=18 mM; s, =-9 M.
6.31. a) TpamBaii pyXaeTbCsd PiBHOMIpHO IIPAMOJIiHIAHO ITPOTH KOOP-
JIUHATHOI OCi, OCKiIbKU (3rigHo 3 rpadikoM) ioro KoopamHaTa JiHIAHO
sMeHIIyeTbCs; 0) x, =100 m; B) x=40 m; 1) [=80 M; 1) v, =-10 Mm/c;
e) x=100-10¢ . 6.32. a) ABT0OOyC pyXaeThCs PiBHOMipHO IPAMOJJIiHINHO
Yy HAIIPAMKY KOOPAMHATHOI 0oCi, OCKinbKU (3TiHO 3 rpad)ikom) foro Ko-
opAuHATA JiHIHO 3pocTae; 0) x, =50 KM; B) t=1 rox; r) x =200 Km;
n) v, =50 Km/roz;e) s, =100 Km;€) x =(50+50t) KM. 6.33.a) v, =25 m/c;
v, =10 m/c; 6) 45 m; B) 4 ¢; 1) x,=25t; x,=10t. 6.34. a) x =60 m;

3yCcTp

t =4 xB; 0) s=50 ™m; B) x,=50 ™m; x,=70 m; r) x,=100-0,17¢;

3yCT

x,;=0,25t.6.35.0,5 m/c. 6.36. 450 i1/c. 6.37. 5 km/rox. 6.38. 100 km/Toz.
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6.39. 50 xB. 6.40. Hi, ogHO3HAUHO CTBEpPI KYyBaTH IILOI0 HE MOKHA,
OCKiJIbKHM, 3a OUEBUAHOI BigcyTHOCTi pyxy mo oci OX, Tijio MoxKe py-
xaTucda no oci OY. 6.41. y=13-2x. 6.42. [lus. pucyHnok; y=8-0,4x.
=90 M. 6.44. 475 m; 15 c.

6.43.t =5c; x
3yCcTp 3yc
v, 2 A
¢ 1
20 1
2
10 +
0| 10 20 30 ¢ ¢
Ilo 3adaui 6.5
X, MA
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10 +
O 2| 4I N 6| T t,rc
Ilo 3adaui 6.11
a, KMA
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500+
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0 2 4 6 t, ron
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7. BiOHOCHICTb pyxy

7.1. Hi. 7.2. Jlioguua. 7.3. Ha miBaenn. 7.4. ¥ TomMy K Ha-
MIPSAMKY, IO ¥ aBTOOyC, 3 TAKOI caMoOI0 INBUAKicTiO. 7.5. 4 M/c;
1,2 xm. 7.6. 7 m/c; 7 c. 7.7. v=2,5 m/c; 100 m; 125 m. 7.8. 3,9 m.
7.9. v, =7,5 km/rox; v, =17,5 km/rox. 7.10. 48 rog. 7.11. 3 rox, AKIITO
3BOPOTHINA pyX — mpoTu Teuii; 1 roa, AKIO 3BOPOTHIilI pyx — 3a Tedi-
ero. 7.12. 50 ¢. 7.13. 75 c. 7.14. 56,25 c. 7.15. 1 xB 20 c. 7.16. 20 c.
7.17. 54 km/ron. 7.18. ¥V cucreMmi Bigmiky «3eMJisi» aBTOMOOiJIb IIOUaB
pyxXxaTHuch Ha IiBIAEeHb 3i MBUAKICTIO 3a MOAYyJieM OiJIbIIIOI0, HidK ITIBUI-
KicTp BiTpy. 7.19. 15 XB, OCKiJIBKM B CHCTEeMi BiIJiKy «Boma» ILIIT
1 BoJla HEPYXOMi BiTHOCHO OJlHE OJHOI'0, TOMY BITHOCHO BOJIU YaC PyXy
YOBHA IPOTH Tedil i 3a Teuielo y 1iil cucTeMi BigaiKy Oyae oqHAKOBUIA.
7.20.a) 1,6 m/c; 0 m; 32 m; 6) 2,4 m/c mmig uac pyxy 3a Teuiero; 0,8 m/c
mig yac pyxy mpotu Teuii; 16 m; 32 m. 7.21. a) 1,5 m/c; 0 m; 24 wm;
0) =2,1 m/c; 24 m; =383,6 m. 7.22. 80 m. 7.23. s=250 m; [=1 M.

8. CepepHs WIBMAKICTb HEPIBHOMIPHOro pyxy
8.1. Tak, mig yac TPAMOJiHIAHOrO PyxXy, AKIIO HAIPAM PYyXy He
amimioBaBcsa. 8.2. 4,8 m/c. 8.3. =4,3 m/c. 8.4. 50 km/ron; 0 Km/roxm;
37,5KkM/Tom; Ueep =35 xkMm/rox.8.5.2Mm/c.8.6. 500 kM /Tozx. 8.7. 72 k™M /TOL.
8.8.14,4 km/roxn. 8.9. =1,3 m/c. 8.10. =27 xm/rox. 8.11. 13,5 xm/roz.
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8.12. =115 =xwm/rox. 8.13. 4,3 Km/roxm. 8.14. 60 xm/rosx.
8.15. 16,25 km/rox. 8.16. ¥V mepmioMy BUOAAKY CePEIHS IJIAXO0BA
mBuaKicTs B 1,04 pasu OinbIma.

9. PiBHONpPUCKOpPEHUN pyXx

9.1. 20 c. 9.2. 10 c. 9.3. 10 m/c. 9.4. 112,5 m. 9.5. 20 wm.
9.6. 1,25 m/c?; 10 m. 9.7. 5 m/c?; 910 m. 9.8. Tino pyxaeThcs y HaIpsaM-
Ky KoopamHaTHOI oci OX (va >O) piBHONIpPUCKOpeHO (v, >0; a_>0)
3 IIOYaTKOBOIO IIBUAKICTIO U, =2 M/c i npuckopeHHAM a, =1,5 m/c?.
9.9. Tino pyxaerbca y HaOPAMKY KoopauHaTHOI oci OX (va >O) piB-
HOIIPUCKOPeHO (v, >0; a <0, mMBUAKICTE PyXy 3MEHIIYETHCH) 3 IIO-
YaTKOBOIO MIBHUAKicTIO v, =50 M/c i mpuckopernam a_=-4 Mm/c’
9.10. Tino pyxaeTbes y HAIPAMKY KoopauHaTHOIL oci OX (v,, >0) piBHo-
npuckopeso (v,, >0; a, >0) 3 nouarky xKoopguHnar (x, =0 M) 3 mouar-
KOBOIO IIBUAKICTIO U,, =4 M/c Ta IpuCKopeHHAM a, =3 Mm/c’; v, =4+ 3t.
9.11. Tino pyxaersca piBHOmpucKopeno (v, < 0; a_ > 0; mBUAKicTH
PyXy 3MEHIIYETHCH) 3 TOUKU 3 KOOPAMHATOIO X, =8 M IPOTHU HAIPAM-
Ky KoopamHaTHOI oci OX 3 MOYaTKOBOI WMIBUAKICTIO U, =—5 M/C Ta
npuckopesHam a, =10 m/c? v, =-5+10t. 9.12. I, IT — pyxaeTbca
piBHOIpUCKOpeHOo y HanpAMKY oci OX; III — pyxaeTbcs piBHOIIPUCKO-
peHo (IIBUAKICTH PYXY Tijla 3MEHINYEThCA) Y HAIPAMKY oci OX i synu-
HAeTbcA uepe3 5 c¢. 9.13. Tino pyxaerbecsa y HAOPAMKY KOOPAUHATHOIL
oci (vx > 0) PiIBHOIIpUCKOPEHO (U, JiHiHO 3pOCTa€) i3 cTaHy CIOKOIO;
V,, =0 M/c; a,_=0,5 m/c? v, _=0,5¢. 9.14. Tino pyxaerbca y HaIpAM-
Ky KOOpPAMHATHOI OcCi (vx >O) piBHOIpPHUCKOpPeHO (U, JIiHIWHO 3MeHIIIy-
eTbcda); v,, =120 m/c; a,=—4 m/c? v, =120-4t. 9.15. 302,5 m/c?.
9.16. 297 km/rox. 9.17. 0,5 m/c2. 9.18. 100 mkc; 7,5 cm. 9.19. 12 c;
12 m/c. 9.20. 0,2 m/c?; 19 m/c. 9.21. 7,1 m/c. 9.22. IIIBuAKicTb Pyxy
KYJbKM mocepenuHi ripku B 1,4 pasm OijgbIla 3a cepemgHIO IMIBUIKICTD
il pyxy. 9.23. ¥V 2 pasu. 9.24. JIluB. puUCyHOK; aBTOMOOi/Ib PyXa€eThC
piBHONIpHCKOPEHO (a, <0 ; v, >0; mBUAKICTE PyXy 3MEHIIIYETbCA) Yy Ha-
IpAMKY KoopaumHaTHOI oci; v, =20 m/c; a,=-2,5 m/c? 9.25. [lus.
PHUCYHOK; BEeJIOCUIIEVICT PyXaeTbCca piBHONIPHCKOPeHo (a, <0; v, <0)
IPOTH KOOPAMHATHOIL oci; v, =—5 M/c; a,=-3 m/c? 9.26. Tima py-
XalThCA y HANPAMKY KoopawHatHoi oci (v, > 0), mepire — piBHO-
IIPUCKOPEHO, a JIpyre — TajJbMy€ 3 MOCTiAHUM IIPUCKOPEHHAM, TOO-
TO Te)x piBHompuckopeno. 9.27. us. pucyHok; 1 m/c? v _=10+t¢.
9.28. us. pucynok; —1,25 m/c? v, =30-1,25¢. 9.29. OA — rino
pyXxaJioCh PiBHOMIPHO IIPAMOJIIHIAHO y HAIPAMKY KOOPAMHATHOI OCi;

AB — pyxajoch NPUCKOPEHO y HAIPAMKY KoopAmHATHOI oci; BC —
pyXaJoch PiBHOIPHCKOPEHO Y HAIIPAMKY KOoOpAMHATHOI oci; CD — py-
XaJIoCh IIPUCKOPEHO Yy HAIIPAMKY KOOpAMHATHOI oci; DE — pyxaJjoch
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PiBHOMipHO IPAMOJIIHIAHO y HAIPAMKY KoopauHaTHOI oci. 9.30. OA —
TiJI0o mepe0yBaJio y CcTaHi CIIOKOI0; AB — pyxajoch PiBHOIIPHUCKOPEHO
y HaIpAMKY KOOpAMHATHOI oci; BC — pyxaJjioch PiBHOMipHO IIPAMOJIiHIN-
HO; CD — pyxaJjioch PiBHOIIPHCKOPEHO (IIIBUAKICTh PYyXy Tijia 3MEHIITY-
BaJIach) Y HAIPAMKY KOOpAMHATHOI oci; DE — Tijio mepebyBaJjio y cTaHi
cuokor. 9.31. Tino pyxaeTbca y HAIPAMKY KOOPAMHATHOI OCi (UOx > O)
piBHOIpPHUCKOPeHO (v, JMiHifiHO 30iMbIIyeTHCA); V), =4 M/c; a, =1 m/c?;
v, =4+t; s, =32,5 M. 9.32. XapakTep pyxXy OZHAKOBHUii; s =7 M.
9.33. [luB. pucyHnok. Tijso pyxaeTbca NPAMOJIIHITHO PiBHOIIPUCKOPEHO
3 TOYKHU 3 KOOPAMHATOI X, =9 M y HaunpaMmky oci OX 3 v, =1 m/c
ia =2 m/c* v, =1+2t. 9.34. Jus. pucyHok. Tinmo pyxaerbca pis-
HONPUCKOPEHO 3 TOouKu 3 KoopaumHaToio 100 M mpoTu HAOPAMKY
oci OX 3 v,, =—-15 m/ci a, =4 m/c? UYepes 3,75 ¢ BOHO 3yIUHAETHCA
1 MOYMHAae PyXaTHUCh PIBHOIIPUCKOPEHO MNPAMOJIHINHO Yy 3BOPOTHOMY
HaAOPAMKY, ToOTO y HanpaMmky oci OX. 9.35. a) 52 m; 4 c¢; 6) 30 M.
9.36. 96 m; 8 c. Bigcrans MixK Tiamu uepes 4 ¢ IIicJIsg IOYaATKY PyXy CTa-
moputume 24 M. 9.37. 21 m. 9.38. 4 m/c?; 32 m. 9.39. 2 m/ci
9.40. 6,5 m. 9.41. 8 m/c?; 24 m/c. 9.42. 0,4 m/c?; 1 m/c. 9.43. 1 m/c.
9.44. 10 c; 65 M. 9.45. 25,2 c; 887,5 m. IIpumiTka: cuepiry 3’sacyiire,
yepe3 AKUN NPOMIKOK Yacy 3YyOUHUTHCA Apyruii moizx. 9.46. 40 c.
9.47. lus. pucynku. 9.48. lus. pucyaku. 9.49. x = -2+ 4t —t*; v, =4-2t;
a,=-2.9.50. x=8-16t+4t*; v, =-16+8t; a_=8.
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10. BinbHe naaiHHA

10.1. 7 c. 10.2. 1,6 m/c?. 10.3. 49 m/c; 122,5 m. 10.4. 31,25 M.
10.5. 18 m/c. 10.6. 368 m. 10.7. =7 c. 10.8. 5,5 m/c. 10.9. =7 m/c.
10.10. 35 m. 10.11. 69 ™. 10.12. 147 m. 10.13. =0,03 c. 10.14. =1,6 c.
10.15. 15 m/c; 11,25 M. 10.16. 44 M. 10.17. 20 ™; 4 c. 10.18. 60 m/c.
10.19. 3320 m; 810 m/c. 10.20. ¢, =1 c; ¢,=4 c. 10.21. At=6 c.
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10.22. =3,4 c. 10.23. 4 c. 10.24. 1 c. 10.25. =6,1 c, AKIIO TiJIO KU-
HYJU BEePTUKAJbHO BHH3; =~0,5 C, SKIO TLJIO KMHYJU BEPTUKAILHO
sropy. 10.26. 151,25 m. 10.27. =3,2 c. 10.28. 2,5 c; 68,75 M.

11. Pyx Tina, KMHYTOro nig, Kytom
[0 FOPU3OHTY

11.1. h=5Mm; [=35 M. 11.2. 5,5 ™. 11.3. £ >2200 m. 11.4. o0 =60°.
11.5. h=22 m; (=42 M. 11.6. t=3,7 c; (=48 M. 11.7. a=76°.
11.8. =45°. 11.9. Bauraxk noTpanuB y Miciie npusHaueHHa. t =10 c.
11.10. 2 xm. 11.11. 45 ™. 11.12. v, =3y, . 11.13. h,=4h, .
11.14. t=2 c; v=25 Mm/c; o =53° mo moBepxHi Boau. 11.15.v=41,5Mm/c;
o =69° mo mosepxHi Bogu. 11.16. 20 M.

12. KpuBoniHiiiHuin pyx.
PiBHOMIpHUI pyX No Koy
12.1. 0,25 ¢; 4 06/c. 12.2. 2 xB. 12.3. 0,2 c. 12.4. =0,1 pax/c.
12.5. 41t pax/c. 12.6. 5 06/c. 12.7. 8 m/c%. 12.8. 25 m/c2. 12.9. 5 m/c.
12.10. 4,5 m/c2. 12.11. 10 paxn/c. 12.12. a) [=1,256 m; s=0 wm;
0) [=0,628 m; s=0,4 m;B) 1=0,314 m; s=0,28 m.12.13.a) [=235,5 m;
s=210 m; 6) =471 m; s=300 m. 12.14. N=45. 12.15. 60 c.
12.16. v=6,28 m/c; w=5n pax/c. 12.17. =28 m/c. 12.18. a) Tax;
6) mi. 12.19. =100,5 ™. 12.20. 95. 12.21. =1674 xwm/rox.

12.22. =1077x™m/rox. 12.23. v, = % .12.24. v, =30v,,.12.25. », =36000,, .
12.26. o, <0, <w,.12.27.v, =v,=v,. 12.28. v=1,4 m/c; T =0,44 c.

12.29. 0,03 m/c2. 12.30. =0,6 cm/c2. 12.31. 20 m/c?%. 12.32. R=0,3 m;
w=20 paxg/c. 12.33. 16 cm. 12.34. 0,5 m/c. 12.35. 7,6 06/xB.
12.36. N=100; v=157 wm/c; a,, K =4900 m/c?. 12.37. 40 obGepris.
12.38. g=9,81 m/c2. 12.39. =11,6 wm.

ANHAMIKA

13. Nepwunin 3aKkoH HblOTOHA
13.1. KommencyoTrbesa aii maparnryra, 3emJi i mositpsa. 13.2. Kom-
neHcymoTbesa Ail Semui i migaoru. 13.3. Kommencyrorbea mii Semuri
i Bogu. 13.4. Tak, ockinbKu mii Bcix cua ckommencoBani. 13.5. Tax,
ocKinmbKu nmii Bcix Tinm ckommencoBaHi. 13.6. Timo pyxaerbcsa pis-
HOMipHO HPAMOJIiHINHO, AKIIMO Ha HHOTO He AilOTH iHIIi Tijma abo y
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BUIIAJKY, KOJIM PiBHOAIITHA CIJI, IPUKJIAAEHUX 0 TijIa, JOPiBHIOE HYJIIO.
13.7. Tomy 1mo Ha aBTOMOOiJIb Ji€e HEeCKOMIEHCOBAHA CUJA TepPTH.
13.8. Tomy 110 Aii cuJ TAKIHHA 3eMJIi i OmMOPY MOBITPsA € HECKOMIIEH-
coBauumu. 13.9. a) Hi; 6) Tak; B) Hi. 13.10. a) Tak; 0) ui; B) Hi. 13.11.
Hi. IIIBuakicTs BeJocumenancTa 3MiHIOETLCS 34 HAIIPAMKOM, OCK1JIb-
K1 BeJIOCUIEANCT Ma€ AoIeHTpoBe npuckopenund. 13.12. Hi, 6o mo-
TAT pyxaeTbcsa piBHompuckopeno. 13.13. Takoro Tinma HeMmae.
13.14. a) PiBHOMipHO npsaAMoOJiHi#iHO; 0) ITOTAT ITOBepTae BOiK; B) cIIO-
BiJIbHEHO IIPSAMOJIIHIHIHO; T') IPUCKOPEeHO mpaMoJgiHiitHo. 13.15. Bo
TiJIO JIIOAUHU OPOJOBIKYE pyxaTucsa 3a iHepiieo. 13.16. Tepmomerp
3YNUHIETLCA, a PTYTh IPOJOBIKYE pyxaTucs 3a iHepiriero. 13.17. Taka
IIOBeIiHKAa ITOACHIOEThCA iHepiiero Tima. 13.18. Ueped maAaBHiCTH
imepiii. 13.19. a; r. 13.20. a; 6; B; . 13.21. Yac xii Kyui Ha aBepi
Iy:Ke MaJuil IIOPiBHAHO 3 Ai€l0 majbIlsd. 3a Ieil yac medopmalis,
COpUUYMHEHA i€0 KYJIi, He BCTUTa€ PO3IMOBCIOAUTUCH HA 3HAUYHY BiJ-
CTaHb, TOMY KYJISI IpoOMBaE y ABePAX OTBip, a ABepi 3aBAAKM SABUIIY
iHepIil 3aJanMIal0ThCA Ha MiCIIi.

14. Apyrvin 3akoH HblOTOHA

14.1. ITinxaska: piBHOAiITHA i IPUCKOPEHHA HAIPSIMJICHI OJHAKOBO.
14.2. a) IIpaBopyu; 6) Bropy; B) 1 — mpaBopyd BHU3; 2 — BepPTUKAJIb-
HO Bropy; 3 — BuiBo Buu3. 14.5. 25 cm/c?. 14.6. 0,5 H. 14.7. 500 r.
14.8. R=23 H; R =17 H; R =15 H. 14.9. a) Taxk; 0) ui; B) Tak.
14.10. a) Tak; 6) mi; B) Hi; r) Tak. 14.11. 15 H. 14.12. 6 «H.
14.13. JuB. pumcynok. 14.14. Jus. pucymokr. 14.15. AB.
14.16. 0,3 m/c%. 14.17. 1440 kr. 14.18. 24 xr. 14.19. Ilpu-
CKOpPeHHsa MeHIIOolI KyJbKu Oyzme y 27 pasiB Oimpmum. Hi.
14.20. YV gotupu pasu. 14.21. 20 r. 14.22. 500 H. 14.23. v_=2+3t.
14.24. x=16+8t-0,3t>. 14.25. 1,2 MH. 14.26. 3 xB 20 c.
14.27. 20 c; 400 m. 14.28. 1 xH. 14.29. 25 xH. 14.30. 0,5 H.

U, M/CA A
v,M/C
57 107
2,5 5+
ol 1 9 4 of 2 4 6tc
Mo 3adaui 14.13 Mo 3adaui 14.14

250

.......



15. TpeTin 3aKkoH HbIOTOHA

15.1. Oguaxosi. 15.2. He mokHa 1mmykaTu piBHOAIAHY CHUJI, IIPUKJIAIe-
HUX 10 pisHuMX Tina. 15.4. PakeTka i M’a4 miroTh ofHe Ha OJHOI'O 3 OJHA-
KOBOIO cujioo. 15.5. 3riguo 3 Tperim 3akomom HrioToHA cuiin, 3 AKMMU
BaroHU JiATHMYTh OJWH Ha OJHOIO IIiJ Yac 3iTKHEeHHA, OyAyTh OGHAKOBUMU
He3aJIeKHO BiJl MIBUJKOCTL pyXy Ta BiJl Macu BaroHiB y MOMEHT 3iITKHEHH.
15.6. Hemae. Cuiu ogHaKOBi, a IPUCKOPEHH TiJI pidHOI Macwu i, BiAmmoBizg-
HO, pe3yJibTaT Ail — pisui. 15.7. Maca kopabssa HabaraTo 6ijbIa 3a Macy
YOBHA, Uepes IIe Ta caMa 3a BeJIMUYNHOIO Cujia Hajlae oMy IMPUCKOPEeHHd,
O0nusbKe mo myas. 15.8. OgaouacHo. 15.9. Ko Mmacu YOBHIB 3 JIOIBMU
OMHAKOBi, TO 1 HAOIMMKATUMYThCA BOHM OJHAKOBO. JIKIIO K iXHI Macu
pi3Hi, TO IPUCKOPEHHA, IKi BOHU OTPUMAIOTh YHACJIIIOK B3aeEMO/il, OyIyTh
obepueno mponopiiiiai macam. 15.10. a) 150 H; 6) 0 H. 15.11. a) Taxk;
0) Hi. 15.12. Yamia TepesiB, Je CTOITh IIOCYANHA, IIEPEBAKUTE, OCKLILKY He
TiIBKM BOJA BUIIITOBXYE KYJIbKY, a 1 KyJIbKa 3a TpeTiM 3akoHOM HploTOHA
Jlie Ha BOAY 3 TaKOI0 CaMOIO CHJIOI BepPTUKAJIbHO BHUS.

16. Cvna npyXxHOCTi
16.4. 10 H/m. 16.5. JKopcTKicTs JaTyHHOI y ABa pasu OijabIia;
k, :1%; k, :500%, 16.6. 75 H; 75 H. 16.7. 2500 H/m. 16.8. 6 mwm.
16.9. KoepimienTu »xKopcTKocTi ogHakoBi i mopiBHioloTh 40 KH /M.
16.10. 3 cm; 5 cm. 16.11. 4 mMm. 16.12. 2 kH/™m. 16.13. 125 xIla.

16.14. 27 cm2. 16.15. 400 xH. 16.16. 600 MIIa. 16.17. |¢/=3-107,
16.18. Hi. 16.19. Ilig yac ygapy KyJabKu 00 KaMiHb BUHUKAE IPYIKHA
nedopMalid, i crujia IPy»KHOCTI KaMeHd BifKuaae KyabKy. [ledopmairia
K ac(haJbTy € IJIaCTUYHOIO, OT:Ke, 1 cuJja NPYKHOCTi, AKa BUHUKAE,
HabaraTo MeHIIa, HijK y mepmiomMmy Bunagky. 16.20. Ko :KopcTKocCTi
Oy(epHUX NPYKUH OLHAKOBI, TO I CTUCHYTHCA BOHU IIiJl Yac 3iTKHEHHSA
BaroHiB OJHAKOBO, OCK1JIbKM CUJU, 3 SKUMH BaroHum Jil0OTh OOMH HAa
OJHOTO MiJ uac 3iTKHEeHH:A, OJHAaKOBl. SIKIIO K IXHi YJKOPCTKOCTI pisHi,
TO OiJBIIIe CTHCHETLCS Ta NPYysKUHA, JKOPCTKICTh SAKOI MeHIIa,— Iie
BuILInBac i3 3axkony I'yka. 16.21. Hi. 16.22. V npyromy BUIIagKy Koe-
(dimienT :kopcTKOCTi y 3 pasu 6inbmuii. 16.23. 306iabpmuTbea y 9 pasis.
16.24. 0,5 m/c?. 16.25 0,75 mm. 16.26. =97,5 MIIa. 16.27. 62,8 H.
16.28. =5 mm. 16.29. 210 I'lla. 16.30. =0,043% . 16.31. 27.
16.32. =1,6 mm. 16.33. 23 kH. 16.34. 2 m. 16.35. = 0,6 mMm. 16.36. 3a-
nac mimeOCTi cramoBuTh 2; =0,85 Mm; =1,7-107°. 16.37. 1300 H.
16.38. 96 H/m. 16.39. =2,7-10° ™. 16.40. 10,4 cm. 16.41. 8 cwm.
16.42. =5 kM. 16.43. =195 I'lla. 16.44. =7 ~mm. 16.45. =4 wmM.
16.46. 16,6 m/c. 16.47. 946,5 MIla. 16.48. 25. 16.49. =520 MIla.

251

.......



17. Cnna BCecCBiTHbOIo TAXiHHSA

17.1. =43 mxH. 17.2.80 000 T. 17.3. = 3,76 m/c2. 17.4. =6,4-10% kr.
17.5. a) 3menmuiaachk npubausHo B 1,1 paswu; 6) y 4 pasu.17.6. Ha Buco-
Ti, IITO JOPiBHIOE ABOM 3eMHUM pagiycam. 17.7. 38 400 kM Big Micaa.
17.8. 0,14 R, Bix T'amimepga. 17.9. =0,6 m/c® 17.10. h=0,4R,.
17.11. Ha 8,7 m/c2. 17.12. =7,4 xm/c. 17.13. 3MeHIITUTHCA TPUOIMU3-
o B 1,02 pasu. 17.14. 36inpmuaack Ha 350 xm. 17.15. 25,8 m/c?.
17.16. =270 m/c2. 17.17. 6,3-10* xr. 17.18. =1,5 rox.

18. Cuvna T9XiHHA. Bara. HeearomicTb

18.1. Bigcraup Big menTpy 3eMJIi o0 MOBEepPXHi Ha eKBaTopi 0ijb-
ma, Hisk Ha moarocax. 18.2. Hi, moxasanua guHaMoMeTpa Ha IOJIOCL
oyayrts Oinpmumu. 18.3. 780,8 kH. 18.4. Ha 70 mH. 18.5. Cuna nma-
TATY TPOCY, AKa 3a TpeTiM 3akoHOM HbloTOHa mopiBHIOE Basi Jgigra,
Ha IOYaTKy PYyXy 3POCTAa€, MOTIiM AOPIBHIOE CHUJI TAMKIHHA, a HAIPU-
KiHIi pyxy 3meHmryeTbcsa. 18.6. B 060x Bumagxkax mIpPHUCKOPEHHS Ha-
IpsAMJeHe Bropy, OT:Ke, i Ha cTapTi, 1 Imepea mMocagKo Bara KOCMO-
HaBTa 30iapmyernca. 18.7. 2,3 kH. 18.8. =6,7 m/c2. 18.9. 400 kr.
18.10. 72 H. 18.11. 2,5 m/c?. 18.12. Tinbku y BepxHill TOUIIi IIOJLO-
ty. 18.13. 17,8 kH. 18.14. 15 am3. 18.15. 36iapmyersca ma 100 H.
18.16. 5 m/c. 18.17. 108 xm/rox. 18.18. 3 T. 18.19. 4125 H.
18.20. =694 wm. 18.21. Byab-AKe Tijl0o MOKHA BBaYKaTU «OIIOPOIO» IJIA
3eMJti, Ha AKY BOHA Hmie. ¥ mboMy ceHci 3emisa mae Bary. 18.22. Semiis
pyxaeThbca HaBK0JI0 COHIA TIJILKY ITiJ Ai€I0 CUJIM BCECBiTHHOTO TAMKIHHA,
OT:Ke BOHa mepedyBac y craui meBaromocTi. 18.23. Hi, cran HeBaromocTi
IMMOPYIIYETHCSA, KOJIM BMHUKAIOTL ABUryHH. 18.24. Tak, mpoTsrom Toro
Jacy, IMOKU ABUTYHU Kopabuasa Oyau BuMKHeHi. 18.25. Tak, aAxIimo aBu-
ryHU OyAyTh BUMKHEHi, OCKiJIbKU y IIell yac Kopabeslb pyXaTHUMEThCA
TiIBKM mig miero rpasiramii. 18.26. 2,45 kr. 18.27. 3 m/c2.

19. Cuna TepTta. Cuna onopy cepenosuLla

19.1. Hi. 19.2. Hi, axigo peiiku ropusonTaabui. 19.3. Cuna Tep-
T cuokoio. 19.4. Hi, ocKinbKu MakcuMaJbHa CHJIA TEePTS CIOKOIO
Biska OisbIma 3a mpukJazeny cuay; 80 H. 19.5. a) Hi; 6) Tax. 19.6.
o6 s6inapmuTu cuay rteptrda. 19.7. Hi. 19.8. a) IIporu pyxy; 0) y
HanpaAMKy pyxy. 19.9. Cuna teprsa KoB3aHHA OiJbIlIa 3a CUJIY TEePT
kKoueHHA. 19.10. Baxkue 3pymuTu Barou 3 micuga. 19.11. Cuna teprsa
KOB3aHHS MEHIIa, HijK cuya TepTda cuokoro. 19.12. Cuia tepra 3aje-
KUTH BiJ BITHOCHOI IIIBUAKOCTI TiJ, MisK AKMUMU BUHUKAE CUJa TEPTH.
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19.13. loku cujia TAKiHHA He OyAe BpiBHOBasKeHa CUJIOI0 OIIOPY HOBiTp4.
19.14. a) He pyxarumerbcs; 0) pyxXaTuMeThbCs PiBHOMipHO mIps-
MOJIIHi#IHO; B) pyxXaTuMeThbcsa piBHompuckopeno. 19.15. 1,5 xkH.
19.16. 0,015. 19.17. 2 kH. 19.18. 400 T. 19.19. 5 c. 19.20. 20 ™m/c.
19.21. 3a paxyHOK OiJIbIIOI ILJIOIIi OIIOPY POJUKOBI HMiAIUITHUKYN BU-
TPUMYIOTHL OinbIri HaBaHTa)keHHA. 19.22. 3a paXyHOK BUXOPiB, AKi
YTBOPIOIOTHCA MO3aay Jijlepa, TUCK M03aAy HbOTO MEHIIINM, HidK mepes,
HUM, a ¥ TUX, XTO II03aAy Jiiiepa, TUCKN Mali»Ke OJHaKOBl, OTKe, OIIip
MMOBiTPSA JilepoBi OiabIINi, HidK TOMY, XTO OisKuTH 3a HUM. 19.23. 0,25.
19.24. =84 xm/rox. 19.25. =80 km/roxm; 66°. 19.26. =7°.

20. Pyx Tina nip, pi€eo Kinbkox cvun

l. Pyx no ropusoHTani i BepTukani

20.1. 0,031 m/c? 20.2. 2,3 kH. 20.3. 5 H. 20.4. 120 mH.
20.5. =9,5 m/c% 20.6. 1,15 m/c? 20.7. 0,19. 20.8. 700 m; 40 c.
20.9. =0,02. 20.10. 3,1 H. 20.11. 24 m/c. 20.12. a) 275 H; 6) 325 H.
20.13. =1,6 m/c? 20.14. 0,2. 20.15. =130 xr. 20.16. 0,4.

Il. Pyx no noxunin nnowuHi

20.17. =2050 H. 20.18. 2,4 m/c%. 20.19. 44 H. 20.20. =1,7
m/c?. 20.21. 0,675 m/c?; n=0,58. 20.22. =0,48. 20.23. =220 H.
20.24. 0,2. 20.25. =6,4 xH. 20.26. 7,7 xH. 20.27. 3 c; 13 m/c.
20.28. 5 m. 20.29. 20 m/c. 20.30. 2,5 m/c%. 20.31. = 97 kr.
20.32. 0,19. 20.33. =136,5 m; =16,5 c.

lll. Pyx no kony

20.34. 5 kH. 20.35. a) 186,2 kH; 6) 185,7 xH. 20.36. =100 M.
20.37. =4,2 cm. 20.38. 45°. 20.39. =53 xm/rox. 20.40. 40 wm.
20.41.72km/ron. 20.42. = 57,6 xm/rox. 20.43. ~ 41 06/xB. 20.44. 5 pax/c.
20.45. =38 006/xB. 20.46. 14,5 H. 20.47. =1,3 ™. 20.48. =5,3 paxn/c;
~2,3 H. 20.49. 5,88 H; 2,4 m/c. 20.50. 8,55 H. 20.51. Ob6eproBa
yacToTra Mae OyTm MeHIomo, Hik 103 o06/xB. 20.52. Ha Hepyxomii
IIOBEPXHI BTPUMAaETHCA, HA PyXOMild — Hi.

IV. Pyx cucremm 3B’a3aHux Tin

20.53. 77 H. 20.54. 0,24 wm/c?* 20 H. 20.55. =9,82 m/c?.
20.56.17 H. 20.57.4 m/c; 9,6 H. 20.58. 102,4 r. 20.59. 4 m/c?; 1,2 H.
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20.60. 4 m/c?; 0,8 H. 20.61. F<12 H; F<24 H. 20.62. 36 H. 20.63.
0,76 H; 0,8 m/c2. 20.64. 1 m/c?; 3 H. 20.65. =0,37. 20.66. =1,67 m/c;
~0,83 H — mixk Timamu mim ; = 0,60 H — mis tinamu m,i m,. 20.67.
0,5 m/c? 0,95 H — misx rimamu m i m; 0,57 H — wmisx Timamum m,

im,.20.68. 0,48 m/c?*; 2,1 H; 4,2 H. 20.69. 4 r. 20.70. a=§z3,3 M/ c?;

2 H — wmixk mepmum i apyrum timamu m 1i m;; 4 H — mix npyrum
i rperim Tinamu. 20.71.a = -2,7m/c?. 20.72. =1 m/c?. 20.73. 0,07.

20.74. =36 H. 20.75. 1,67 m/c% 20.76. =1,8 m/c? 20.77. Cucrema
TiJI He pyXaTHUMeThCs.

21. Ctatuka

21.1. 20H<R<100H . 21.2. a) Hi; 6) rak; B) Hi. 21.3. Cunu maioTh
NiATH B3JOBXK OfHiel mpamoi: F, i F, B onuH 6ik, a F, — y IPOTUIEH-
Huii. 21.4. IIpoexknia cuam, TpuKJIageHOI 10 MOTY3KM, Ha HAIIPAMOK
pyxy. 21.5. 1 — piBHOBaru Hemae; 2 — cTiika piBHoBara; 3 — HeCTiii-
Ka piBHOBara; 4 — Oaiigyska piBHoBara. 21.6. ¥V HecTiliKkiii piBHOBa3i.
21.7. M,=11 H-m; M,=-11 H-m; M, =0. Tino Oyzme y piBHO-
Basi. 21.8. Hi, piBHOBara mopymiuThbcs, JiiBe IJjede BarKeJasd OIIyC-
TUTbCHA, OCKiabkum M, >M,. 21.9. a) Hi; 0) Tak. 21.10. 90 H. 21.11.
500 H. 21.12. 36 cm. 21.13. 20 cm. 21.14. 22,5 kr. 21.15. 72 H.

21.16. | F|=21 H. 21.17. Bepruxamsso sropy 8000 H. 21.18. Hi,
00 B IIhbOMY BUIIQAKYy CHJIA TSKIiHHA i cujia HATATY MOTY3KHU Hdi-
IOTh MEePHEeHIUKYJIAPHO OAHA ONHiNT i He MOKyTh OyTHM BpiBHOBA-
skemi. 21.19. YumMm OinbIne 1jede CUJIM, TUM OiJBINNIT MOMEHT Iliel
cuau. 21.21. MomeHT cuau, HeOOXigHMI, IOO0 3PYIIUTH TPaKTOP,
dHauHO Oinmpbimmii. 21.22. 3MeHIIyeThCA IIJeUe CHUJIU, 34 PAXVHOK
YOoro MOKHa 30iJIBIIIUTH Bary BaHTaXKy, AKHH HeOoOXiTHO HigHATH.
21.23. Hi, oCcKiTbKM MOMEHT CHJM TAMIHHS He BpPiBHOBaYKeHUI.
21.24. Y Tiei, axka Bese ApoBa, OCKiJIbKHU 1i IeHTP TAKIHHS poaTa-
moBauuii Bumie. 21.25. JlerkoBuii: 1oro meHTp TAMKIHHS HUXKUYe, 3a-
BIAKM YOMYy piBHoBara crimikima. 21.26. I{1a 30epeskeHHA CTiKOI
piBHOBaru. 21.27. IleHTp TAKIiHHS COCHM MiCTHUThCS 3HAUHO BHIIE,

a piBHOBara, BigmoBimHO, MeHII cTriiika. 21.28. ‘ﬁ ‘=0 H; R. =0 H;

R, =0 H.21.29. ‘ﬁl; 73 H; R, ~36,6 H; R, ~—63 H. 21.30. ~2,5 H.
21.31. =531 H; =960 H.21.32.500H; =700 H. 21.33. =15 Kr; 56°15".
21.34. Ha Bincrani 62,5 cm y 0ik Bakuoro BaHTa:Ky. 21.35. 96 cm.
21.36. 14 xr. 21.37. 4 xr. 21.38. 240 H. 21.39. 10 H. 21.40. 3,1 m.
21.41. Ha Bixgcraui 15 cMm Bijg Kinnmsa, ge s3akpimieHo OiJIbIII MacuB-
Hui BaHTaK. 21.42. Ha Bigcranmi 1,75 cM Big meHTPY CTPHIKHA y OiK
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oinmbimoi Kysmi. 21.43. 17 H; 32 H. 21.44. 200 H; 800 H. 21.45. 70 H;
130 H. 21.46. F, =45 H nanpamiaesa sropy; F, =425 H — BHus.

21.47. Ha Bincrawni %R Big menTpy BasKkuoi Kyiai. 21.48. Ha Bigcrani

0,55R Bin meHTpyY nuHKOBOI Kyai. 21.49. Ha Bizcrani % Big meHTPY
Oisnpmrol kyai. R — paxiyc menImoi KyJuri. 21.50. Uepes pisKi pyxu Hir
KOB3aHsApa 3’ ABJISAIOTHCA MOMEHTU CUJI, IKi HaMaramThCAd MOBEPHYTHU
MOT0 KOPITyC HABKOJIO BEPTHUKAJNBbHOI oci. Maxm KoB3aHspa pyKaMu
CTBOPIOIOTH MOMEHTHU CHJ, SAKi IIPOTHUAiIOTH MOMEHTAM CHJ, 3yMOB-
JeHUM pyxamu #oro Hir. 21.51. Ilix yac raabMyBaHHS IIepeaHiMU
KoJecaMU BUHUKA€E MOMEHT CUJ, AKUU MOXKe IEePeKMHYTH MAaIIuHY.
21.52. He mepekumamThCA 3aBAAKMN CTiliKi#i piBHOBa3i, 3yMOBJIeHil
THUM, II[0 HEeHTP TAKIHHA MICTUTHhCSA 3HAUHO HMKUYe BiJ TOUKHU IIiABiCy.
21.53. Crifika piBHOBara, OCKiJIbKU IIpU BUBEIeHHI JiHiiKY 3 piBHOBA-

ru ii meuTp TaKiEHA nigaiMaeTseda. 21.54. 150 H; 200 H. 21.55. 1 cm.
21.56. T=21 H; @=25 H nimx xkyrom 27° nmo criiiku AB.

2u, (m+ M)(cosa +p, sina) - msino(1+p,u,)
2Mtgoc(1+u1u2)

h=3,3 m. 21.59. Ha Bigcrani 186 MM Bij 1iBOT0 Kpalo IJIACTHHKY Ha JIi-

Hil, IIT0 € IPOJOBKEHHAM Meaianu ii TpuKyTHOI vactuuu. 21.60. x=—.

6

21.87. =42°. 21.58. h=

Ly

21,61, x= T2
4(16 - n)

22. ImMnynbc. 3aKOH 30epeXxeHHa iMnynbey

22.1. Tax, gKIOI0O 3MiHUTHBCSI HAIPAMOK IIBUIKOCTI.
KI''M
pank

22.5. 0,6 M 2926, 0,7 xkr. 22.7. 333 m/c. 22.8. 324 km/rox.

C

22.9. 4050 kr. 22.10. p, =0,3 M. p 0,25 M 2211, Ha11 ¥
C C

C

22.2. Tak, aKio KuHe Big cebe sKuiich mpeamer. 22.4. 12

22.12. 250 m/c. 22.13. 3menmuses Ha 0,3 25X | 22,14, 36inpmyerses
C
ma 0,6 25 M 22.15. 3 kH. 22.16. 800 H. 22.17 37,5 mc. 22.18. 10 c.

Cc

22.19. 0,2 m/c. 22.20. 1 m/c. 22.21. Tak. 22.22. 30 m/c. 22.23. 3,16 .
22.24.a)1 2™ 10 H; 6) 0,5 2™ | 5 H; B) B3gos:x oci OX iMmysibe
(6] C

KI''M

KyJab 3MiHuBcsa Ha 0,5 , a B3IOBK oci OY — He 3minusBca; 5 H.
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22.25. 5,1 EM 2226, 3 km/c. 22.27. 301 M 280 XM . 56 H.

C C C

22.28. 40 EM . 90 H. 22.29. x=0,5t>. 22.30. [IluB. PUCYHOK.

C

22.31. [TuB. pucynok. 22.32. 40 m. 22.33. 19,2 m. 22.34. 1,26 H.
22.35. =48 c. 22.36. Bigmauy Opanu Ha cebe BuUXigHi raswu.

22.37. 2,75 m/c. 22.38. a) 2,2 m/c y IIOYaTKOBOMY HAIIPSIMKY PYyXy
miratdopmu; 6) 0,8 M/c y HAIPAMKY, IIPOTUICIKHOMY IIOUYaTKOBOMY Ha-
NpAMKY pyxy naargopmu. 22.39. a) 0,2 m/c; 6) 1,3 m/c. 22.40. 1 Kr.
22.41. 125 kr. 22.42. Ilpubausso Ha 5,65 m/c. 22.43. =4,7 cm/c.
22.44. 12,45 1. 22.45. Ha 4 M npoTtu pyxy xJjgonumka. 22.46. 2,1 m.
22.47. 0,28 m/c. 22.48. 44 m; 11 m. 22.49. 3rigHo i3 3axoHOM 30€epe-
JKeHHs iMITyJbcy Ie HeMo:KJIuBo. 22.50. Paxkera MoKe 3yHHHUTHUCH
i moTiM mouaTH pyx y 3BOPOTHOMY HanpAMKYy. 22.51. B ycix Bunmagrax —
TaK, OCKiJIbBKM Ha paKeTy [Oi€ HecKoMIleHcoBaHa cuja. 22.52. 500 m.
22.53. =300 ™. 22.54. 217 m/c. 22.55. Imnyasc gucKa JOpPiBHIOE
Hysao. 22.56. Hynao. 22.58. 0,93 m/c; =11° mo mouaTKOBOro Ha-
NPAMKY pyxy. 22.59. 12,5 m/c; y HAIPAMKY, IPOTHUJIECKHOMY 0 PYyXy
OisbmIoro ockoJKy. 22.60. =58 wm/c; mim xyrTom 15° mo ropmsoHTY.
22.61. m; =0,8 Kr; o0=122° g0 HanpAMKY PyXy IEePIIOr0 OCKOJKA.
22.62. 3,75 m. 22.63. 0,09 m/c; 40 c. 22.64. 4,5 m. 22.65. 8 m/c.
22.66. 20 . 22.67. Hi, npucKopeHHs paKkeTH 3pOCTaE, OCKiIbKY ii Maca
i IpuCKOpPeHHA BiJILHOTO MaAiHHSA 3MEeHNIyIOThcA. 22.68. =25 Kr/c.

F, HA
0,4T—

0,21

L 0’2 4

- 0,4__

- 0,6+ S N N

Ilo 3adaui 22.30
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o 3adaui 22.31

23. MexaHiuyHa po6oTa. MoTtyxHicTb. KKJ,

23.1. 255 ITxx. 23.2. =52 xllx; —52 klox. 23.3. 72 [I:x. 23.4. 500 H.
23.5. 6,2 MII:x. 23.6. 100 m. 23.7. 3 H. 23.8. 75 kr. 23.9. 1200
Ilox. 23.10. 41,04 Tx. 23.11. 2,5 m/c?. 23.12. 12,25 Ix; —0,5 JIx.
23.13. 9,45 m/c2. 23.14. 125 Br. 23.15. 80 c. 23.16. 50 xBr.
23.17.4 m/c. 23.18. 1 MBr. 23.19. 27 m. 23.20. 2,5 t. 23.21. 12,5 Br.
23.22. =2rog10xs. 23.23. 3,8 kBr. 23.24. 50 c. 23.25. 21,6 T.
23.26. 6 xBr. 23.27. =100 xm/rox. 23.28. 80% . 23.29. 4,7 x][x.
23.30. 80 % . 23.31. =1 xH. 23.32. 90 % . 23.33. 390 H. 23.34. 9,6 [I:x.
23.35. 300 kr. 23.36. =10,55 xlx. 23.37. 777 II:x. 23.38. 420 x[x.
23.39. =1,5 m/c? 23.40. 44 x]l:x. 23.41. 3,24 M]II:x. 23.42. 960 [I:x;
-960 . 23.43. =3,7 m3. 23.44. =44 Jlx. 23.45. 768 k.
23.46. 240 mIx. 23.47. 77 k. 23.48. =247,5 Tx. 23.49. 750 kBT.
23.50. 3 m3/c. 23.51. 150 MIx; =1,3 MBr. 23.52. 42 kBT.
23.53.0,3 MBT. 23.54.1,25Mm/c2. 23.55. 30 kH. 23.56. 7 kH. 23.57.60 % .
23.58. 6,3 m. 23.59. =380 T. 23.60. =6,8 m. 23.61. 3750 xr.
23.62. 625 m3/c. 23.63. 374 kBr. 23.64. =56,5% . 23.65. =73,5% .
23.66. 82,5 % ; 27,56 H. 23.67. =97 % . 23.68. 540 xr. 23.69. 116 x[[:x.
23.70. =76,2 k. 23.71. =400 H. 23.72. =25 cm. 23.73. 72 km/T0/I.
23.74. =9 xm/rox. 23.75. 3 kBr. 23.76. = 2,9 xBr. 23.77. 1274 x][:x;
=~T7% . 23.78. 3,75 kBr. 23.79. 240 H; 1,2 xBr.

24. MexaHiyHa eHepria. 3aKkoH 30epeXXeHHq
MeXaHI4YHOI eHepril

24.1. 27 Jax; 9 Mox. 24.2. 960 Ixx. 24.3. 4 m. 24.4. 20 kr.
24.5. 3menmmaachk Ha 3 [k, 24.6. 24 JI:x. 24.7. 8 cm. 24.8. 51,2 MH /™.
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24.9.9 I'x. 24.10. 50 xr. 24.11. =15,5 m/c. 24.12. 225 x]Ix. 24.13. Hi.
24.14. 3040 7. 24.15. =68,41 I'I:x. 24.16. IloBHa MexaHiuHA eHepria

2
mbuv

Ha IeBHiH opOiTi Bu3HauaeThCA Macoio cynyTHuka E=mgh+

24.17. Hi, vacTuHa MexXaHiYHOI eHeprii mepeTBOPIOETHCI Ha BHYTPIIITHIO.
24.18. Hi. 24.19. 40,8 m. 24.20. = 3,25 m/c. 24.21. 3 m/c. 24.22. 4 J[:x;
5 Hx. 24.23. 1,2 Ix; 4,8 Ix. 24.24. 80 cm. 24.25. 400 H/m.

24.26. 20 m/c; 20 m. 24.27. 100 I:x. 24.28. 1,8 xlx. 24.29. %npgR4 .

24.30. Ilig uac 3amycKy B30OBK eKBaTOPa, OCKLIBKY IIIBUAKICTEL JOOOBOTO
obepTaHHA 3eMJIi 1OJa€ThCA IO IMIBUAKOCTI, HaJaHOI ABUT'YHOM PaKeTH-
Hocisa. 24.31. 10 Iix; 1,25 ix. 24.32. =14 m/c. 24.33. =2,3 %M.

(¢
—1 I:xx. 24.34. 10 m/c. 24.35. 6,5 m. 24.36. 15 m/c. 24.37. 15 m/c.
24.38. =15 m/c; =64°. 24.39. =1,3 cm. 24.40. BrasiBka: Bpaxyii-
Te, [0 HAMOiJAbII CTIMKOMY CTAaHY PiBHOBAru CHUCTEMM BiAmoBigae
MiHiMyM i1 moTeHmiambHOI eHeprii. 24.41. a) Tak, ocKiinbKu Bigmo-

) i . mv®
BilHO 70 3aKOHY 30epesKeHHA MexaHiuHOI eHeprii mgh == 0) Tax,

OCKIJIBKM 3MiHIOETHCA BifcTaub MiK Timamu. 24.42. H=2,5R=7,5 M.
24.43. HzgR . 24.44. hz%R . 24.45. 1 m/c; 5 m/c. 24.46. 3meH-

mujgaca B 1,7 pasiB. 24.47. a) =0,33 m/c; —125 m:x; 6) =2,3 M/c;
-5 mI[:x. 24.48. IlosmoBuHna. 24.49. 300 H. 24.50. 66°. 24.51. 1,25 m.
24.52. =550 m/c. 24.53. 6,4 cwm.

25. MexaHi4yHi KONUBaHHSA

25.1. Ta, o micTurhca Ha aHi nischepu. 25.2. 6, r, 1. 25.3. 2,5 c;
0,4 T, 25.4. 0,5 ¢c; 2 Ty 4m ct. 25.5. 25 T'; 0,04 c. 25.6. 1,5.

25.7. x, =5 cM; ¢, =7 pag; @=0,01n ¢'; T'=200 c.25.8. x, =2 cm;
0, =0 pag; w=4rw c'; v=2I'm; T=0,5 c. 25.9. x=0,06cos(87tt+g) .

25.10. x=0,12sin107t .25.11. 8 cm. 25.12. =19,5° . 25.13. a) SMEeHIIIUTD-
cs; 0) 30iIBIINTLCS; B) He 3MiHUTHCsA. 25.14. 62,8 mc. 25.15. 9,55 T'.

25.16. a) 36imbImuTHCs; 0) He 3MiHUTBCA. 25.17. =4,5 c. 25.18. =19,9 c.

25.19. 750 mIx. 25.20. 3,2 II:x; 4 kH/m. 25.21. 0,5 kr. 25.23. Tino
3OIMCHIOE TapMOHIUHI KOJIMBAaHHA 3a 3aKOHOM CHHYycCa; X, =23 CM;
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0, =0 paxg; T=25 mc; v=40 T'nm; x=0,23sin80nt. 25.24. Tixo
3IIMCHIOE TapMOHIUHI KOJMBAHHA 3a 3aKOHOM KOcuHYyca; X, =9 cM;

¢, =0 paxg; T=8 c; v=0,125 I'm; x=0,09008%t. 25.25. T=8 c;

x=~—-6cm. 25.26. x=0,45sin(%+%). 25.27. JluB. PUCYHOK.

x=0,05sin%; ~3,5 cMm. 25.28. JIluB. PUCYHOK. x=0,25cos(%t+g);

-12,5 cm. 25.29. [u. pucysaku. 25.30. =4 xr. 25.31. 16,4 H/m.

25.32. 75,36 c. 25.33. 3menmutbea B 1,7 pasu. 25.34. = 0,8 ¢; x =0,0800s% .
25.35. =3,5 T'm. 25.36. =6 cm. 25.37. 0,56 m. 25.38. Xig roguHHUKA
crnoBimbHUTHCA. 25.39. Xin rogmHHUKA cHOBinbHUTHCA. 25.40. Ile-
pecyHyTHu TAarapeib Bropy. 25.41. He sminutnca. 25.42. Hacrora
KOJIMBaHb 30inpmurhesa. 25.43. 3,14 c¢; 9,8 m/c2. 25.44. 99,4 cwm.
25.45. 9,75 m/c?. 25.46. =24,9 cm; =25,4 cm. 25.47. =3,2 c.
25.48. x=0,11co0s2,5t . 25.49. = 99,4 cm. 25.50. Ilepiuii MaATHUK JI0-
BINUI 3a iHmuii y 2,25 pasis. 25.51. HacToTa KoJImBaHb KOPOTIIIOTO Ma-
SATHUKA y IBa pasu 0ijbITa 3a 4acTOTy AoBIIOro. 25.592. 98 cm; 128 cm.
25.53. 1,08 kr. 25.54. 3,2 II:x; =6,4 T';; 640 H/Mm. 25.56. BHacaigok

pe3oHaHCy. SMiHUTU, HAOPUKJIaL, TeMn xonu. 25.97. 72 KMm/ronu.
(m-x
arctg| ——

—”) ~0,22 c.
()]

25.58. 60 cu. 25.59. 3 cv. 25.60. 1,6 H. 25.61. ¢ =
25.62.5 c. 25.63. ~7,1 c. 25.64. ~ 3,5 c. 25.65. Uepes % .25.66. ~1,6 c.

25.67. Ilepion KomuBaHb 3MeHIIUTHCA B 1,07 pasdy. 25.68. =99,4 cwm.
25.69. a) 36iabmuThes; 6) smenmuTbeda. 25.70. Hi. 25.71. T'oguHHAUK
nmocoimarume 1ozobu Ha 3 xB 40 c. 25.72. JlidpT pyxaBca Bropy
L

30iIbIINTH OOBXKUHY MaATHUKA Ha 4 cMm. 25.75. SMEeHIIINTU JOBIKU-

3 mpucCKopeHHaMm a~1,7 m/c2. 25.73. T =2n =~ 2,75 c. 25.74.

HY MaATHHKA Ha =6 wMm. 25.76. Tak, mepiong KoJMBaHBb XJOIMUMNKA
aMeHIIUTLCA. 25.77. =32 IIx; =24 Jx; =8 Ix. 25.78. =3,1 mIxk;
~0,25 m/c. 25.79. =22 cwm.
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26. MexaHivyHi xBuni

26.1. Y cTpyHi — momnepeuHi, y moBiTpi — mo3goB:kHi. 26.2. TinbKu
y BUnaaky a). 26.3. 6 m. 26.4. 4 xI'm. 26.5. 1400 m/c. 26.6. =3,5 M.
26.7. 45 M. 26.8. 20 c. 26.9. HacToTa. 26.10. VY Barkyymi. 26.12. 4,25 m;
~(0,26 M. 26.13. 21,25 m. 26.14. 3maxyouu KpuJjJaMHu, KOMaXu
CTBOPIOIOTH 3BYKOBY xBuJi0. 26.15. Baxona (guB. 3amauy 26.12).
26.16. Tak. Koau npuib BUCBEPIJIIOE OTBipP, TOH 3BYKY CTA€ HUIKUMM.
26.17. 5100 m/c. 26.18. 4 mm. 26.19. 1400 m/c. 26.20. 2,04 M.
26.21. BigbuBamHam. 26.22. 3aBraKm OaraToxparTHiin JayHi.
26.23. 510 m. 26.24. 26 cm; 52 cm. 26.25. Hi. 26.26. 3ByK 4aCcTKOBO
BimOmBaeThcsa BiJ 3aumMHeHuX aBepeii. 26.27. 6 m/c. 26.28. 100 m.

26.29. ¥V mporudasax; 180°. 26.30. g pax. 26.31. 3000 m/c.

26.32. 18 km/rox. 26.33. =276 m. 26.34. Ilepmry — Hi. 26.35. 75 M.
26.36. Ile 3yMOBJI€HO Pi3HUIECIO IIIBUJKOCTI PO3IIOBCIOMMKEHHS 3BYKY
y MeTaJi Ta moBiTpi. 26.38. =3600 M/c. 26.39. =747 m. 26.40. Ton
3BYKY BU3HAUAETHLCA UACTOTOIO0, AKa 3aJIeXKUTh TiJbKU BiJl 4acTOTHU
KOJIMBaHb JsKepeJsa 3BYKy. 26.41. 68 cm. 26.42. 4,6 cm. 26.43. 18 m;
5?“ pam; —1,73 cm. 26.44. ITigkaska: W o v*, 26.45. Hi, He MoKHA.
26.46. 122,4 m; =49,5 m/c. 26.47. 342,5 m/c. 26.48. 4,86 wm.
26.49. ITaponaas HaOIMKaAETHCA N0 Oepera 3i mBuaKicTiO 16 KM/T0I.
26.50. 197 TI'm.
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27. PenqaTuBicTCbKa MeXxaHika

27.1. Y Bumagkax a, 0 MOJKHa 3aCTOCYBATH 3aKOHU KJACHUUYHOIL
¢iduKku; y BUIagKaxX B, I' — TiJIbKM 3aKOHUH PeJATHUBICTCHKOI
mexaHiku. 27.2. lIIBugkicTte cBiTaa. 27.3. 3i mBuUAKicTIO cBiTJa.
27.4. 3 0AHAKOBOIO, OCKiJIbKM HIBHJIKIiCTh NOIIMPEHHS CBiTJa He
3aJIeKUTh Big mMBHUAKOCTI msKepesa cBitaa. 27.5. Tinbxku maca.
27.6. 18-10" II:x; Tak, BoHA 30iIbIINTHCA, OCKIIBKY €HEPrisa CIIOKOIO
BU3HAUYAETLCA TiJbKM Macoio Tima. 27.7. 4,5 xr. 27.8. Ilxa Toro,
AKUN Ma€e TaKy K IIBUAKICTH BiJHOCHO BKas3aHOl CHCTEMM BiJJiKYy.
27.9. Ba penarusicrcbkoio hopmyoo 2,7-10° M/c. 3a KIacHYHOIO —
3,6-10° m /c; Ile 3HaUeHHA BITHOCHOI NIBUAKOCTI IEePeBUIIY€ IMBUIKICTD
IONIMPEeHHA CBiTJIa y BaKyyMi, IO HEMOJKJIMNBO 3TiJHO IIOCTyJaTaM
Eiiamreitaa. 27.10. =2,07-10° m/c. 27.11. 12 M. 27.12. a) 3MeHIIUTHCA
y 2,3 pasu; 0) He 3MmiHUTHCA. 27.13. =7,35 rox. 27.14. ¥V 1,25 pa-
su. 27.15. 2,25-10" I:x. 27.16. =3-10*" IIx. 27.17. 1,0-107"° II:x.
27.18. =2,6-10° m/c. 27.19. Tinpku immyascu Tim. 27.20. Taxk.
27.22. Ha 264 MT; 3a 9,3-10"* poxkis. 27.23. =630 MB. 27.24. a) 4m002 ;
6) myc*(n—1). 27.25. a) ~10° pokis; 6) =5 xB. 27.26. Tax.

MOJIEKYJIAPHA ®DISUKA
TA TEPMOAVNHAMIKA

28. OcHoBHi nonoxeHHs MKT OynoBu pe4oBUHM.
Maca n po3mip aTomiB i Monekyil.
KinbkicTb pe4oBUHMU

28.2. a) Tak; 0) Tak; B) Hi; I) Tak; n) Hi. 28.3. Hi, He BacTbcsa 36m-
3UTH MOJIEKYJU Ha BifCcTaHi, IIOPiBHAHHI 3 Mi’KaTOMHUMM BiACTaHAMU
y naactmaci. 28.4. Tak, pyxamouuch y IOBiTpi, MOJIeKyJIa IIOCTiAHO CTHU-
Ka€ThCS 3 MOJIEKYJIAMU MOBITPA; Y BAKYYMi BOHA PyXaTUMEThCA IPAMO-
JiHittHO piBHOMipHO. 28.5. Ha ssBumii audysii; mBuakicTs audysii spoc-
Ta€ 3i 30iabIeHHEAM TeMnepaTypu. 28.6. Mixk MoJleKyJlaMU PEUOBUHU
KpPiM CUJ BiAIIITOBXYBAHHA AiIOTHh CUJIN NPUTATaHHA; PiBHOAINHA TUX
CHUJI 11 3yMOBJIIOE BJIacTHUBOCTi peuoBuuu. 28.7. Hi. 28.8. a) 44 a. o. m;
0) 16 a. 0. Mm.; B) 18 a.0.m.; )60 a. 0. m.; 1) 2a.0.Mm.28.9.a) 1 a. o. m.;
0) 4 a. o. m.; B) 12 a. o. M.; T) 32 a. o. Mm.; n) 56 a. o. M.
28.10. a) 2 a. 0. m.; 6) 32 a. 0. Mm.; B) 28 a. o. m. 28.11. B 4000 pasis.
28.12. 2 am. 28.13. Hi. 28.14. Hi. 28.15. IMmoyJsibc BaiKKNX YaCTHUHOK
i Jyac 3iTKHEHHs 3 MoOJIeKyJaMu cJjabo sMmimmoerbca. 28.16. Hucio
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MoJeKysn oxHakose. 28.17. He sminuTbca. 28.18. 0,025 mouas.
28.19. 2,1-10*.28.20. 342-10® kr/moxas; 5,68-107%° kr. 28.21.24a.0. M.;
BoZeHb. 28.22. 5,3-107%° xr. 28.23. 5,68-10® kr; 0,342 KI/MOJb.
28.24. =5,64-10**. 28.25. 15,3 r. 28.26. ~9-10**. 28.27. 8,8 xr.
28.28. 5-10° mouxb. 28.29. 9,41-10*° m°. 28.30. 16,6 r; 8,31 MOxB.
28.31. 0,96 xr. 28.32. B 3,5 pasy. 28.33. 4 mo6u 20 rog.
28.34. 2,44-10". 28.35. 1,37-10*; 7,3-10* kr; 2,65-10*° m®.
28.36. 0,1xr/m°. 28.37. 596cm®. 28.38. 2,5:10® wm3.
28.39. 2 r/Moub; BogeHb. 28.40. 1/22. 28.41. =1,9-10" . 28.42. 2,2 mr.
28.43. 1021 moaeryaa. 28.44. MoJjekys pryTi Oinbiie B 1,22 pasy.
28.45. 29,3 r/moub; 5,4-10*° M. 28.46. 15,7 r. 28.47. 32,7 r/MOIB;
50 % =xKwucHio, 16,7 % Byraexkumcsaoro razy um 33,3 % asory.
28.48. 2,1-10%°. 28.49. a=2,275-10"" M, 1m0 MeHIe, Hi}K giaMeTp
okpemoro aroma Pepyma. 28.50. =1,9-10° kr/m* ; Hi, rycTuHA BoAH
Maiiske B 2 pasu meHma. 28.51. 4,2 mm. 28.52. 502 m/c. 28.53. 360°;
TaK, y pasi obepTanHA MUJIIHAPIB cpibiio ocizaTuMe Ha BCili MOBEPXHi
30BHINTHLOTO IIMJIIHAPA.

29. Mopenb ipeanbHOro rasy.
Tuck i Temnepartypa rasy.
OcHoBHe piBHSAHHA MKT rasis

29.1. Hi, mosneryau rasy crukaioTbesa. 29.2. CkanrapHa. 29.3. Ba-
roio IoBiTpsa. 29.4. a) 306iabmuThCA; 0) 301ABIIUTHCA; B) 3MEHIIIUTH-
ca. 29.5. a) 30iabIIeHHI0O MIBUAKOCTI TEILJIOBOTO PyxXy; 0) 3MeHIIIeH-
HIO cepeaHbOI BijcTaHi MiK MoJsieKyaamm rasy. 29.6. HeobOxiguuii
yac JJi1 BCTAaHOBJIEHHSA TemoBoi piBHoBaru. 29.7. Temromepenaua
BimOyBaeThLCS MO BCTAHOBJIEHHS TeIlJioBOi piBHoBaru. 29.8. Buirt-
Ky. 29.9. a) Tak; 6) mi. 29.10. Hi, Temnmeparypa tima 38 °C.
29.11. 323 K. 29.12. B 49 pasis. 29.13. 148 «Ila. 29.14. a) Hi;
0) Tak. 29.15. Tuck rasy B KabiHi 00yMOBJIeHUII PYyXOM MOJIEKYJI,
a He cuioio Baru. 29.16. Tak. 29.17. 2,66-10% xkr-m/c; 6,64-107%" IIx.
29.18. 1480 m/c. 29.19. a) 2,8-10* kr - m/c; 6) 5,6-10% kr - m/c.
29.20. 36iapmursca B 1,5 pasy. 29.21. 966 K. 29.22. a) 0 [Ix;
6) 2,6-10%° IIxx. 29.23. Bmenmuiaca Ha 67 °C. 29.24. 1,6-10*.
29.25. 6,6-10™"" II:x. 29.26. 33,4 lx. 29.27. 324 m/c; 354 K.
29.28. 436 m/c. 29.29. 1092 °C. 29.30. 6,1 xm/c. 29.31. 0,5 %.
29.32. 36iapmurhesa Ha 183 K. 29.33. 3Hu3uTHU TemMiiepaTypy rejiio Ha
240 K; migsumuTtu TeMmnepartypy Heony Ha 1200 K. 29.34. 174 m/c.
29.35. 4 MIla. 29.36. 2,3-10* m®. 29.37. 36inpmunaca B 4 pasiu.
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29.38. Tuck kucuio B 16 paziB O6iapmuii. 29.39. 3aauminTbCsa IOCTi-
aum. 29.40. 4,9-10° m°. 29.41. 6-10*" JI:x. 29.42. 36inpmurhcs
B 6 pasiB. 29.43. Tuckm ogHaKoOBi, a cuJaM THUCKY Hi; piBHOAiliHa
CUJI THUCKY, IO AiI0OTH Ha O0OJIOHKY, HJOPiBHIOE HyJ 0. 29.44. 1 KM/cC.
29.45. 112,5 xIla. 29.46. 89 m/c. 29.47. 1900 m/c; 8,3 xkr/m°.
29.48. 307 kIla. 29.49. 2-10*. 29.50. 2,01-10*. 29.51. 218 r.
29.52. 5,9 xkr/m°; 1,85 1. 29.53. 3 II:x. 29.54. 510 m/c. 29.55. 600 m/c.
29.56. 5,4-10% . 29.57. 3,3-10° m. 29.58. 12,4 MIla. 29.59. 14,6 m° .
29.60. 2,7 M. 29.61. 553 K. 29.62. 9-10° Ila. 29.63. 210 xIIa.
29.64. 2 atm. 29.65. 1,38-10% II'x/K. 29.66. 3mernmuaocs Ha 25 % .
29.67. 1:2.

30. Izonpouecu. PiBHAHHA CTaHy
igeanbHOro rasy.
PiBHaHHa MeHpeneeBa — KnaneunpoHa

30.1. Hi. 30.2. Hi. 30.3. B mipy BuTikaHHsA pPiAUHN THUCK IIOBIiTPA
B 0aKy 3HUIKYBATHUMETHCA AOTU, JOKU PiBHUISA THUCKIB IOBiTpA B 0aKy
i 3a HMM He KOMIEHCY€ THCK CTOBIA PifMHU B 0aKy; IIicJIa IILOTO
BUTiKaHHA PiAVHU NPUNUHUTHCA. 3POOUTU OTBip y KpHUIIIi O6aka.
30.4. ¥ mipy BUTiKaHHA BOAM i3 IJIAINKU TUCK MTOBITpA ycepeamHi
Hel BHMMKYEThCA. Pi3HUIA THUCKY IIOBIiTpA ycepeauHi I 3a IJISNIKOIO
NPuU3BOAUTEL Ao ii medopmamii. 30.5. 5,2 1. 30.6. 900 mm pT. cT.
30.7. 800 xIIa. 30.8. 6 ;1. 30.9. 1,25 MIIa. 30.10. 8,45 x. 30.11. 5 m°.
30.12. 36iapmyersea B 1,2 pasy. 30.13. 0 °C. 30.14. [luB. pHUCYHOK.
30.15. Ius. pucysok. 30.16. B xoxai marpiBaHHA THCK rasy B 0aHKax
apocraTmMme, IO MOKe ITpusBecTu a0 BuOyxy. 30.17. Ilnsa xomieH-
camil 3HM)KEeHHA THCKY B IIIMHAX NPU IX OXOJIOMKEHH1 Ha BYJUIIL.
30.18. IloBiTpsa y NIAIIIL OXOJOMKYETHCA 1 IoT0 THUCK Iajgac. PisHuIlAa
THUCKIB IIOBITPA BCepeqMHI MIAAIIKYN ¥ 30BHI NPU3BOAUTH OO 11 gedop-
marrii. IIpu BigKpuBaHHI KpUMIKYU TUCKU BUpPiBHIOIOTHCA. 30.19. Tuck
IMOBiTPsA BCEepPEeAMHI CKJAAHKU MeHMIui, HixK 30BHi. 30.20. 15 MIla.
30.21. 252 °C. 30.22. Temneparypa, Tuck i o6’em. 30.23. a) T, <T,,
Pi=pys Vi<Vy30) TL<Ty, p<py, Vi=Vy58) T, <T,, py=p,, V<V,
r) T,=T,,p,>p,, V,<V,.30.24. 9,3 x. 30.25. 1,2 MIla. 30.26. 819 °C.
30.27. 81 kIla. 30.28. 36iasmusca B 2,3 pasy. 30.29. 930 K.
30.30. 1,75-10*. 30.31. 6,6-10**. 30.32. 3MeHIIyeThCA B 2 pasW.
30.33. 17,7m°. 30.34. 10 moxas. 30.35. 25 °C. 30.36. 0,2 xr.
30.37. 2,1 MIIa. 30.38. 76 °C. 30.39. 4-10° xkr/moxab. 30.40. 10,2 .
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30.41. 80 klIla. 30.42. Jlus. pucyHok. 30.43. IIuB. PpHCYHOK;
27 °C. 30.44. 36inpmursca B 1,33 pasy. 30.45. 13,5 c. 30.46. 25.
30.47. 36inpmurscsa B 2 pasy. 30.48. 56. 30.49. 200,5 mm pT. cT.
30.50. 322 klIla. 30.51. 2 xoxm. 30.52. 115 r. 30.53. 67 mu.
30.54. a) Izorepma 1; 6) isdorepma 2. 30.55. JluB. PHUCYHOK.
30.56. —23 °C . 30.57. 36inbmmaacsa za 1980 K. 30.58. 4 ;1. 30.59. 300 K.
30.60. 1 cm. 30.61. 25,4 °C. 30.62. Ha 10 % . 30.63. Maii:xe BaBiui.
30.64. 250 K. 30.65. Ha 15,3 °C. 30.66. I'padixu 2 i 4; rpapdik 4.
30.67. p, < p, < p, .30.68. Ilocynuna 2. 30.69. I'padiru 1 i 4; rpadik 4.
30.70. Jus. pucysnox. 30.71. V, =3V, . 30.72. 4 kr. 30.73. a) p, < p, < p,;
6) I,>T,>T,; B) V,=V,>V,. 30.74. a) ¥ crani 1; 06) y crani 2;
B) B 000x craHax oxHakoso. 30.75. 765 K. 30.76. 0,4 MIla.
30.77. a) 450 K, 3 o, 1 MIla; 6) 300 K, 2 1, 1 MIla; B) 570 K, 2 i,
1,9 MlIla; guB. pucyaku. 30.78. Crau 1 — 546 K, 200 «lIla, 4 u;
craa 3 — 546 K, 100 xIIa, 8 x1. 30.79. us. pucynok. 30.80. Ius.
pucyHok. 30.81. [lus. pucynok. 30.82. [lus. pucynku; 47, . 30.83. [lus.
pucysok. 30.84. 0,55 xr. 30.85. 31 x1. 30.86. 4,15 xr. 30.87. 101 m°.
30.88. 17 %. 30.89. 336 K. 30.90. 6 MIIa; 11,5 MIla.
30.91. 0,49 kr/m°; 10®° M. 30.92. 2,65-10° m°. 30.93. 44 r/moub.
30.94. 138,5 MIIa. 30.95. 2900 K. 30.97. CH,. 30.98. NH,.
30.99. Tak; Touka A. 30.100. I'padirk 2. 30.101. 525 klIla; 50
klla. 30.102. 133 xIla; 67 xIla. 30.103. 1 MIIa. 30.104. 26,75 Kr;
2 cm. 30.105. 15 kr; 25 kr. 30.106. 750 r. 30.107. 0,5; 0,66; 0,75;
0,8. 30.108. Ha 2,41-10* m°. 30.109. 334 K. 30.110. 21,9 cm.
30.111. 100 880 IIa. 30.112. 101,7 xIla; 99 kIla. 30.113. B 3 pasmu.
30.114. 591 °C. 30.115. I'padik 1. 30.116. [Ius. pucyHok; rpadik 1 —
rexriii, rpadik 2 — Bomens. 30.117. 100 xIla. 30.118. 1/292K™".
30.119. 1/286 K. 30.120. 400 K. 30.121. 328 K. 30.122. Y 6auo-
Hax 1 i 4. 30.123. Ilus. pucyHok; rpadik 1 BigmoBimae iBoxopHOMY
npoiiecy, rpagik 2 — izobapuomy. 30.124. 200 K. 30.125. 36i1b-
mutbeda Ha 0,47 % . 30.126. 2,7 cm. 30.127. 306 K. 30.128. 61 xIla.
30.129. 386,1 Mmx. 30.130. 16 xB. 30.131. 25,26 kr; 13,1 MIla.
30.132. 2,65-10" ¢ a6o 8,42-10° poxis. 30.133. Kucenr 3amo-
BHUTDL JTIJNAHKY IIWJIiHApPa 3aBmoB:KKu 4,4 cm, a Bogeab — 70,6 cmM.
30.134. 488 K; 1040 xIIa. 30.135. 0,1 arm. 30.136. JluB. PHUCYHOK.
30.137. MuB. pucynok. 30.138. IIpu pyci y Hanpsami romsmHHUKOBOI
CTPiJKM Big TouK® 1 10 TOUKM 2 (IUB. PUCYHOK) TeMIlepaTypa 3pocTae,
a Bixg Touku 2 1o 1 — 3meHmyerbesa. 30.139. [luB. pucyHOK.
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o 3adaui 30.138 o 3adaui 30.139

31. BnactuBocCTi napu, pigvH i TBepamux Tin

31.1. BunapoByBaHHA — IapOyTBOPEHHS 3 BiJIbHOI MOBEPXHi pi-
INHN, KUOiIiHHA — IIapOYTBOPEHHsA II0 BChOMY 00’eMy piauHN.
31.2. V zakpuriii 0aHIIi BCTAHOBUTHCA AWHAMiUHa piBHOBAara MiK Ha-
CHUYEeHOI0 IMapoio 1 piAMHOIO I IIoAaJbIlle 3MEHIIeHH KiJIbKOCTI pigu-
HU He BigOyBaTumeThcsa. 31.3. ¥V CHEKOTHY BOJIOTY IIOTOAY BUIapO-
BYBaHHSA BOJIOTH 3 TiJia JIIOAUHU YCKJaAHEHe, 110 IPU3BOAUTD 0 Iepe-
rpiBy opranismy. 31.4. IIporymoBanuii ogsar ycKJagHIOE BUIIAPOBY-
BaHHSA BOJIOTH 31 HIKipu JIOAUHM, IO IPU3BOAUTL A0 Ieperpiny.
31.5. V nepmiomy BUIAAKYy BimOyBaeThca KOHAEHcAIlid mapu Ha PYyIli,
III0 CYIPOBOJKYETHCA BUAIJIEHHAM Telljla, & B IPYyroMy — IPUCKOPIO-
€THCSA IPOIleC BUIIAPOBYBAHHS, III0 CYIIPOBOMKYETHCA TEILJIOBiAaUuero.
31.6. IlIBuaKicTh BUIapoByBaHHA e()ipy 3HAUHO MEPEBUIIYE IMBUAKICTD
BUIapoByBaHHA Boau. 31.7. I[1a BUmapoBYBaHHSA PiAWHU HeoOXimHe
ImigBeNeHHA TemJja, Ile TeIyio 3abe3leuye opraHiaM JIIOAMHHU, i, AK
pes3yJbTaT, TeMIiepaTypa IIBUJIKO 3HIKYeTbcsa. 31.8. 3a pisuux Tem-
meparyp Ta caMa abCoOJIIOTHA BOJIOTICTh BiAIIOBifae pisHiil BimHOCHIiN
BoJjiorocti. 31.9. Baitky. 31.10. ¥V xoxi migBuIlleHHA TeMIOepaTypu
moBiTpa. 31.11. Ha mapoyTBopeHH i yac KUIIIHHA BOAU B YaAUHUKY
BUTPAUYAEThCA BeJINKA KiJIbKICTE Tellia, 110 3a0e3neuye A:Kepeso Telnia.
31.12. Boga He Oyme Kumitu, a cuupt Oyze. 31.13. Big Tucky Ha mo-
BEePXHi BOAM, KiJIBKOCTI M BjacTUBOCTI moMmimok y Bomi. 31.14. 1:1.
31.15. Tak. 31.16. Temneparypa KUMiHHA BOAU IIPU IBOMY 30iJbIITY-
ETHCA, & OT:KE, Yac BapiHHA cKopouyeThea. 31.17. Homimku (y mbomMy
BUIIAIKY CiJIb) € IleHTPaMu AJs IIapOyTBOPEHHS, NP 30iJbINEeHHI 1X
KiJIBKOCTi 3pocTae iHTeHCHUBHiCTHL KuiliHHs. Kpim Toro, mpoiiec pos-
YMHEHHA COJIi CYIIPOBOAKYETHCA BUAIJIEHHAM AOLATKOBOI eHeprii.
31.18. IloBepxHa TpyOM 3 XOJOAHOIO BOAOI0 IMOKPHUTA KpalJuHAMMU
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Boau. 31.19. Ilamoposs 3’ ABAAEThCSA HA BHYTPIIIHiN CTOPOHI CKJa, ii
IIosABa i MOB’sA3aHa 3 KOHJAEHCAIi€I0 BOJIOTU 3 KIMHATHOTO HOBiTpA Ha
xogonuaoMy cKJi. 31.20. Bojsora 3 moBiTpsa KOHIEHCYETHCA Ha XOJIOJI-
HOMY cKJIi okyJaapiB. 31.21. IloBiTpsa Haxg OIOJIOHKOIO Ma€ OiJbIII BU-
COKY TeMIIepaTypy, HijK HaBKOJHUIIHE, uepe3 TEeIJOOOMiH 3 BOJOIO.
TernJe MoBiTPs Jierie 3a X0JOAHe M MigHIMAa€eThLCA Bropy, e i 0X0JI0-
IMKYETHCS IO TOYKU pocu, ToOTo 3’ABiIsAeThca TymaH. 31.22. Tyman
3’ABJISAEThCA B 000X BUIAJKaX YHACJHIZOK KOHJeHcamil HaZJMIIKiB
BOJU MiJ yac OXOJIOAKEeHHs IMoBiTpA B KiMmuari. Ha Byauni temnse 1mo-
BiTpsA 3 KiMHATHU IIiHIMaeThCSA Bropy, OCKIJIbBKHN BOHO JIETIIE 3a XO-
JOIHEe, a B KiMHAaTlI XO0JIOJAHEe IIOBITPA 3 BYJIMIIL OIIYCKAEThCS BHUSI.
31.23. BinOyBaeThCca KOHAEHCAIlisI BOAY 3 IIePEHACUUEHOTO IIOBiTpA Ha
YacTHHKAaX Hesropijsoro manmsa. 31.24. IligBuinmuTu TemIiepaTypy
pigmHM, Hag AKOI0 YTBOPIOEThCA mapa. 31.25. HaamumikoBa KiHeTmnd-
Ha eHeprid MOoOJIeKyJI, II[0 BHJITAIOTh i3 PiAMHU 1 yTBOPIOIOTH IIap,
BUTPAYa€ThCAd Ha IIOMOJIAHHSA CHJ MiKMOJEKYJApPHOI B3aemogmii (Te-
IIJIOTA IIApPOYTBOPEHHS), AK HACJIIOK, TeMIepaTypa Iapu 306iraerbcs
3 TeMIIepaTypoIo piguuu 3a ymMoBu (pasoBoi piBHoBaru. 31.26. Ilix uac
BHIIAPOBYBAHHSA TeMIlepaTypa BOAU 3HUKYETHCS U BigOyBa€ThbCs Te-
IJIoIepesayua BiJl TemJI0oro HaBKOJUIIHLOTO MOBiTpdA Boxi. 31.27. 21 %.
31.28. 1 °C. 31.29. 2,55 klIla. 31.30. 10 °C. 31.31. a) Hi;
6) Tax. 31.32. 2,6 klIla. 31.33. 54 %; 9,4r/m°. 31.34. 11,51/M°;
9,4r/m° . 31.35. 8,551/m"; 44 %. 31.36. 16 r/m°. 31.37. 18,21 /Mm°.
31.38. 75 %. 31.39. 30r/m°. 31.40. HenacuueHa; HACHYEHOIO.
31.41. 2 klIla; memacumuena. 31.42. 960 Ila. 31.43. 2,33 klIla.
31.44. 120 °C. 31.45. Hi. 31.46. 242 ITa. 31.47. 12,1 r/m°. 31.48. 765 Ila.
31.49. 588 r/m°. 31.50. 91 r/m3. 31.51. Ilip’a MOKpPUTEe KUPOM, II[O
IIePeInKoaKae MoTro 3MOUYyBaHHIO BOLo0. 31.52. ¥V meprioMmy BUIaAKY
JUCTSA He 3MOYYEThCSA BOMOIO0, a B Apyromy amouyerbes. 31.593. Co-
JioMa He 3MOUYYEThCSA BOJOI0, TOMY KPAILJIi JOINY CKAYYIOThCS BHU3 IIO
30BHINIHIX i BHYTpPimiHix cosomMmHKax. 31.54. Ilna 3abesmedeHHs
3MouyBaHHA (papboro mosepxui. 31.55. Kanidoar 3abesmneuye 3amouy-
BaHHA TIIAHKY KOHTAKTY AeTasi i naatu npunoeM. 31.56. Baaemonia
MiXK MOJIEKyJaMM BOAU MeHIIIa, HiK MiK MOJeKyJaMM BOIU U JepeBa;
y BUnaakKy pryrti HaBnaku. 31.57. Kpanas sadyne popmMu KyJii; pTyTh
He 3Mouye ckJo. 31.58. Bix rycrunu pizmaum, miamerpa Karmijasapa,
IIOBEPXHEBOT'0 HATATY, IPUCKOPEHH BiJlbHOTO maginusg. 31.59. 36ian-
IMuThCA; 30iapmuThesa. 31.60. HaBecHi; 3i 3pocTanHAM TeMmepaTrypu
IMMIOBEPXHEBUHA HaATAT BoAu 3MeHINyeThbca. 31.61. IligBuimysaTu-

MEeThCH, OCKIJIbKU IOBEPXHEBUI HATAT 30iJbIIYETHCA 31 BHUIKEHHAM
remieparypu. 31.62. 53 mH/m. 31.63. 2,29 mH. 31.64. 4 mH.
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31.65. AmoppHi Tisma 3a cBoero OyA0BOIO MOAIOHI 0 piguH i 30epiraoTs
BJIACTUBiCTH ILNTMHHOCTi. 31.66. AMopdHi Tina (Hampukaanm, CKJI0) 30e-
pirarmoTh BJIACTUBICTh NMJIMHHOCTi, mpuramMaHHy piauHam. 31.67. Ckio
amMop(pHe Tijg0, TOMYy NEepeXOoJUTh Y PiAKHUI CTAaH HOCTYIOBO B Mipy
HarpiBanHA. 31.68. [luB. pucyHok. Ilapa mignarae sakony Boiinsa —
Mapiorra 3a ymosu V>V, . Ha Bigpisky Ve[VB, VA] rmapa KOHJIeHCY-
€TBCA, 1 TUCK 3aIUINAEThCA MoCcTinHUM. Ilicaa Koumencamnii mapu (V<V )
THUCK PidK0O 3pocTae, 60 Boga mMpakKTUUYHO HecTtucauba. 31.69. Ilixg uac
isoTepMiuHOTO 3MEHIIIeHHA 00’ €My ITapa KOHAEHCYETLCA B PiANHY, IpU
IIbOMY THUCK 3aJIMIIAE€THLCA IIOCTIMHUM JOTH, JOKU BCA IIapa He KOH-
IeHCYETHCA, MOAAJbINIEe CTUCKAHHSA PIANHU CYIPOBOAKYETHCA Pi3KUM
3POCTAaHHAM THCKY; IIiJl yac 30iybIIeHHA 00’ eMy THCK mapu 0yze obep-
HeHO mnpomnoprnifinum #oro o6’emy. 31.70. Ilapa HeHacuueHa.
31.71. Hi; 17,3 r. 31.72. 1,6 r; 23 °C. 31.73. 7,25 r mapu; 12,75 r
Bonu. 31.74. 2,83 klla. 31.75. 325 mr. 31.76. 2,07 xr. 31.77. 0,5 kr.
31.78. 222 r. 31.79. 2,6 r. 31.80. 314 r. 31.81. 2,71 1. 31.82. 63 %.
31.83. llo meurpy koJsa. 31.84. Boga Oyae mpuTHCHyYTa OO0 CTiHOK
KoJI0u, a pTyTh Habyze opMu KyJi B meHTpi Koaou. 31.85. He mox-
Ha; MacTUJIbHI MaTepiajgu MalTh YTBOPIOBATY HA IIOBEPXHI TEPTHOBUX
IIOBEPXOHb TOHKY ILTiBKY. 31.86. He MmoxkHa; MeTas micjasa BUCTHUTAH-
HA Oyme HeBigminbHUH Bixg popmu. 31.87. Kynsacra ¢dopma mae mimi-
MaJbHY IJOINY BiJIbHOI IIOBEPXHi, a OTKe, MiHIMyM IIOTeHI[iMHOI
eHeprii mosepxueBoro mapy. 31.88. Ilig giero cuu moBepxXHEBOrO Ha-
TATY PO3ILJIaBJIeHe CKJO HaOyBae (GopMM 3 MiHiMaJbHOIO ILJIOIIEIO
BinbHOI mmoBepxHi. 31.89. Mogexkyau Bogu, IO PO3TAIIOBaHI MisK BO-
JIOKHAMU TKaHUHU, OyAyTh CTBOPIOBATU AOJATKOBY CUJY IIOBEPXHEBO-
ro HaTATy, AKa Oyae HampsaMJIeHa Ha 3MEHINEeHHS BiJbHOI IIOBEepPXHi
pinuHN, TOOTO Ha 3MeHIIeHHA HOBXHNHU ciTku. 31.90. Boxa, 1o mic-
TUTHCA MIiXK IIIIIMHAMMU, HaMaraeTbCsa 3MEHIIUTH IIJIOIY BiJIbLHOI IIO-
BEepXHi, TOMYy MOKPHUH HicoK 3aumnaetrbcA. Ilporo He BigbyBaeThCHd,
KOJIM IIiCOK IIOBHICTIO 3aHYPEHHUU y BOAY, OCKIJIBKHN B IIbOMY BHUIIAAKY
BificyTHs BisibHa moBepxHdA. 31.91. Boga, 110 moKpuBa€e BOJOCKHU II€H-
3JINKa, HaMaraeTbCAd 3MEHIIUTM IMJONIY BiJIbHOI IIOBEPXHi, TOMY BO-
JIOCKM IIeH3JIMKa, BUWHATOIO 3 BOAM, 3JaMUIAOThCA. 31.92. Poamipu
KpaIljli BU3HAYAIOTLCA CHJIOI TOBEPXHEBOTO HATATY IIiMEeTKU, AKa
BUHUKAE Ha Kpalo Kpallli ¥ yTpuMye Big mamiHHA. 3 OiABUINEeHHAM
TeMIIepaTypu Maca Kpallji 3MeHIIYeTbCA, TOOTO KiJIbKiCTh Kpalejb
cainx soinpmutu. 31.93. IloBepxHeBUiT HATAT MUJIBHOT'O PO3UUHY MEH-
muii, Hixk Bogu. 31.94. Moaerkyau IIAP BUINITOBXYIOTHCSA Ha IOBEPX-
HIO PiAWHU, Je YTBOPIOIOTH ILJIIBKY 3 HA0AraTo MEHIINM IIOBEPXHEBUM
HaTarom. 31.95. V mepimroMmy BUOAAKY 3HUKEHHS IIOBEPXHEBOT'O Ha-
TATY Big0yBa€ThCs 3a PAXYHOK MHUJIBLHOTO PO3UHHY, a B IPYroMy — 3a
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migBUIIeHHsa TeMueparypu. 31.96. ¥V 6iabin ToOHKI Kamijaapu Kpeigu
BOJa BTATYEThCA CHJBbHiINE, HiK y BeJHKiI Kamiagspu ryoOkKu.
31.97. Ilix uac HarpiBaHHSA KUP CTA€ PIAKUM 1 BTATYETHCA B KaMijasd-
pu TUM CHJIbHiIIe, YUM MeHHIUN ix Aiamerp. HiameTp Kamijadapis
y marepi MeHInui, HixK y TKaHuHi. 31.98. HarpiBanusa pignHu 3MeHIITYy€E
IMOBEePXHEBUU HATAT, TOMY PiAWMHA BTATYETHCA y OiJBIIT XOJOAHY Ii-
JAHKY, YV AKill moBepxHeBUll HaTAr Oinbime. OT)Ke, HarpiBaTu uepeBuU-
Ku TpebasoBHi. 31.99. HarpiBanHA pifMHU 3MEHIIIYye HMOBEPXHEBUM
HaTAT', TOMY piAWHA BTAIyEThCA Yy OiJMbII XOJIOOAHY HAiJAAHKY.
31.100; 22,8 mH/™m. 31.101. 6 cm. 31.102. 6,25 cm. 31.103. 30,5 mm.
31.104. 0,11 mm. 31.105. 4,9 cm; 21,6 cm. 31.106. 800 xr/m°.
31.107. 11,5 mr. 31.108. 0,109 H. 31.109. 35 mH/Mm. 31.110. 22,9 mr.
31.111. 20,7 mH/Mm. 31.112. 48 mx:x. 31.113. a) 36inpmuThCca Ha
160 mr/l:x; 6) 3menInmuThbeda Ha 32 MKJ[:k. 31.114. Uepes aHiszoTpotriio
BJIACTUBOCTEM, IPUTAMAaHHUX KPUCTAJIUYHUM TijlaM, TeIlJIOBEe PO3IIIH-
PEeHHS 3pa3Ka B Pi3HUX HAIIPAMKax Ma€ pisHe sHauenHsa. 31.115. Awni-
30TPOIIi€I0 ONTHMYHMUX BJAacTHUBOcTell KpucraJya. 31.116. Ile mposas
aHi3oTpomil MexaHIYHMX BJACTHUBOCTEM KpPUCTAJIUHMX TiJ.
31.117. I'ycTuHU piBHiI, a TemjgoTa IIAapOYTBOPEHHS MOPiBHIOE HYJIIO.
31.118. 3a TuCKy, HUKUOMY 3a KPUTUYHUIN — ra3onomioHOMY, BUIIE —
pigkomy. 31.119. I'az — peuoBmHaA B ra3omoAiOHOMY CTaHi 3a TeMIIe-
patypu, Buinoi 3a Kputuuny. Ha Bigminy Big mapm ras 3a 0yab-AKOTO
TUCKY HEe MOXKHA IlepeBecTu y piakuit cran. 31.120. Hi. 31.121. Taxk;
Hi. 31.122. 12 mr. 31.123. 31 x. 31.124. 0,655 r. 31.125. 8,24 wmr.
31.126. 1,1 kr. 31.127. 960 mxa. 31.128. 59 xB. 31.129. 101,5 Ila.
31.130. 24,3 r. 31.131. 5,7-10*. 31.132. 153 kIla. 31.133. 226,5 xIla.
31.134. 26,6 xIla. 31.135. 892 mm pr. cr. 31.136. 18 %.
31.137. 1,87 n. 31.138. 72,4 %. 31.139. 26,6 %. 31.140. 4 m°.
31.141. 25,9 klla. 31.142. 1,5 cm. 31.143. Besnka OyJbbaIinka; go-
JiaMeTpy a, oT:Ke, TUCK Y MaJill Oyan0amiii Oiabminii, Hidk y BeJIUKiA.
31.144. 22,2 mH /M. 31.145. 2,4 cm; y ToHmrii. 31.146. Cuiu moBepx-
HEBOT'0 HATATY IIPOABJIAITHCA TiJIBKM Yy BUOAAKY, AKIIO CUJMN Barwu,
110 OiI0Th Ha PiAMHY, NOPIiBHAHHI 3 HUMU 3a BEeJIMUMHOIO. ¥ 3eMHUX
yMOBaxX TaKe CIIiBBiJHOINEHHS OOCATAETHCA Y BY3bKHX TPYyOKax
i MaJleHbKUX KpaIjasgX, TOOTO TiJIbKH AJS MaJNX Mac PiguHN.
31.147. Cunu moBepXHEBOT0 HATATY, SAKi 3a0e31MeuyioTh CPepUUHyY
dopmy Kpalii, 3MeHIIIYIOTh IPOHNOPIIMNHO KBaApaTy pajiyca Kparnii
(momti il moBepxHi), a cuJyia Baru mpomnopiliiina Kyoy pazniyca (06’emy
Kparmii). Tomy 3a ymMoBU Ay:Ke MaJleHbKUX PO3MipiB KpamJi ii ¢popma
MaiiKe ITOBHICTIO BUSHAUATUMETLCA CUJIOI0 TOBEPXHEBOTO HATATY, AKa
B I[bOMY BHUIAAKy mepeBullnye cuiay Baru. 31.148. Hi, ockinbKu

275

.......



cuJjla Baru BOJAM, IO HOifHIMAEThCA MHO KaIiJadApy, OPOIOPIiliHAa
IIJIOIIL IIOIEepeuHOTro IIepepisy Kalmijdapa, ToOTO 30iJbIIYyeThCS IIPO-
MOpIifiHO KBaapaTy pajniyca kamiasapa. 31.149. 3menmryerbcsa. 3i
3POCTaHHAM TeMIIepaTypu 3MEHIIYETLCS IMOBEePXHEBUUM HATAT BOOU.
31.150. 73 mm. 31.151. 36inbmiyBaTu Tuck Ha 2,9 mm pr. ct.; 0,4 %.
31.152. 767 mm pr. cr. 31.1583. 3,66 mI:x. 31.154. 5,7 mK]IXx.
31.155. 80,6 mH/™m. 31.156. 0,13 mm; y 68 pasis. 31.157. 223 xIla.
31.158. Ha —16 Ila. 31.159. 29 cm; Hi. 31.160. Moaekyau B Kpucra-
JaX MalOTh BiAJajieHMI IOPSAIOK, IO 3YMOBJIIOE IIOAIOHICTH (hopMm
MOHOKpHucTaja i #ioro vactur. 31.161. Moaeryam piAKuX KpucTajiB
MalThb aCUMETPUYHY (hopmy.

pl\

Pl
1

<Y

oOv, v
o 3a0aui 31.68

32. OcHOBMU TepMOANHaMIKN

32.1. Hax GopoIlnHOM BUKOHYEThCS pobOoTa, y medi BigOyBaeTh-
ca remonepenauva. 32.2. Tak; 3a paXyHOK pPoOOTHM 30BHIIIIHIX CHJI.
32.3. Hi. 32.4. Enepria peajqbHOro rasy 0ijblie, OCKiJIBKM MOJEKYJIN
peasbHOIO ra3y B3aEMOIiIOTH OqHA 3 OHOI0. 32.5. BHyTpinIHa eHeprisa
KHCHIO OiJIbIlla, OCKIJIBKM MOTO MOJIEKYJH ABOATOMHiI I aToMmu B3a-
€MOIiIOTh OOAMH 3 OgHUM. 32.6. a) 30idbHIyeThCA; 0) 3MEHINYETHCS;
B) 3aJININAEThCS MOCTifiHO00. 32.7. Hi, BHyTpilIHsa eHeprid ogHOo3HAYHA
(byukia crany ragy. 32.8. 7,5 Mmx. 32.9. 321 K. 32.10. Ha 12,5 g [:x.
32.11. Ha 106 K. 32.12. 6 M/:x. 32.13. 20 x. 32.14. IIpu 0°C;
Ha 8,4 x]I[:x. 32.15. 129 II)x /kr-°C. 32.16. a) Hi; 6) Takx; B) Tak.
32.17. a) Tak; 6) Tak; B) Tak; r) Hi. 32.18. 380 [Ix. 32.19. 100 Ila.
32.20. 151 am° . 32.21. 600 x[Ix. 32.22. 1,66 x]Ix. 32.23. 8,31 r]Ix.
32.24. 800 MM:x. 32.25. 300 M:x. 32.26. 36inbmuaaca Ha 7,5 KI[XK.
32.27. 0 II:x; 10 xl:x. 32.28. 2,8 kllx. 32.29. 60 % . 32.30. 623 k.
32.31. a) 3menmuaaca Ha 249 J:xk; 0) samenmugaca Ha 20 K.
32.32. 337 II:xx. 32.33. 621 K. 32.34. 1875 I:x. 32.35. 1467 x][:x.
32.36. 27,8 Br. 32.37. 60 MI:xx. 32.38. 40 %. 32.39. 280,5 K.
32.40. 910 K. 32.41. a) 25 %; 06) 45 kIl:x; B) 15 kBt. 32.42. a) 30 %
06) 400 K. 32.43. 25 %, 450 K. 32.44. a) 36,6 %; 723 M]x;
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06) 458 Mx. 32.45. 20,6 xllxx. 32.46. 20 r. 32.47. 31,5 M]/Ix.
32.48. 200 xIla. 32.49. 228 r/x. 32.50. 250 K. 32.51. 341 K.
32.52. 3 MIla. 32.53. 3 kll:x. 32.54. 100 kIla. 32.55. Ha 225 k.
32.56. 800 xIIa. 32.57. 8,1 xll:x. 32.58. 289 K. 32.59. 450 K;
582 kIla; 6,4 m°. 32.60. a) 280 K; 6) 465 kIla; B) 4,8 x1. 32.61. us.
pucynok; 1200 H:x. 32.62. 0,9 MI:x. 32.63. IuB. pPHUCYHOK;
110 ITxx. 32.64. 315 II:x. 32.65. 360 Br. 32.66. 1,23 m. 32.67. ¥ BUu-
magky 0). 32.68. BHacaimoxk amiabaTMYHOro CTHCKaHHS IOBiTpA
TeMIepaTypa B IUJIHAPI 30iJbIIyeThCA M0 BEJIUUYMHU 3allajieH-
Hs maaumBa. 32.69. BHacuaimok anmiabaTmYHOTO PO3MIMPEHHS TEM-
Imeparypa rasy pi3Ko 3HUMIKYETBHCHA, IO MIPUBOAUTH A0 KOHIEHCA-
il Bosorm 3 moBiTpsa Ta ii 3damepsaHHA. 32.70. 19 rllx. 32.71. O.
32.72. 24 % . 32.73. 0,6 MII:x. 32.74. B 1,5 pasy. 32.75. IIpu 3smen-
IIIeHHi TeMIlepaTypu xoJdoauabuuka. 32.76. Ha 17 % . 32.77. 25,4 kBr.
32.78. 39,7 %. 32.79. 19,3 xkr. 32.80. 678 r. 32.81. 14; 10 I:x.
32.82. 32,3 II:x. 32.83. 239 m/c. 32.84. 264 xm. 32.85. 4 paswu.
32.86. 150 xIla. 32.87. 380 K. 32.88. PoboTa, 1110 BUKOHYETHCA KMCHEM,
B 16 pasiB meHmIa 3a poboty Boguio. 32.89. Ilus. pucysok; 1,66 M.
32.90. 421 K. 32.91. usB. pucyHok. IIpu idorepmiuHOMY DPO3IIUPEH-
Hi 1-2. 32.92. 0,2 MII:x. 32.93. 150 x][l:x. 32.94. 'a3 He BUKOHYE
pob6ory. 32.95. 322 rll:xk; 193 xll:x. 32.96. 3,76 MIx; 5,64 MIx.
32.97. 43,2 n. 32.98. 1,4 MIx. 32.99. YV mnepmomMy BuUOazi-
Ky. 0,2 MI:x. 32.100. 300 /. 32.101. 7,3 xIl:x. 32.102. 4 K.
32.103. [lus. pucysok; 10 M. 32.104. [fuB. pucyHok; 4,155 xJI[:x.
32.105. PobOoTa, BuKoHaHa raszom y mnporeci 1-3, 6insmia, Hix

y mpomeci 1-2. 32.106. 15,4 %. 32.107. 0,71. 32.108. % .
32.109. 15,4 % . 32.110. g 32.111. 15 %, 17,6 %.
400f§p, klla Ap, klla
320. I
240+ 120:
160 110: 2 r>‘3
80- 100: 1
0 :::2:‘:1:(:5::8: V,; 9010:::1:1:::1:2::V’;
o 3adaui 32.61 o 3a0aui 32.63
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AOAATOK
1. OCHOBHI KOHCTAHTHU

I'paBiTamiiina crania

6,67-10" L2

KT

Maca enexkTpoHa

9,1-107°" xr

Maca nporona

1,6726-107" xr

Maca HeliTpoHa

1,6749-107" xr

Enemenrapauii sapan

1,6-10" Kn

IIBuaKicTes cBiTJIa V BaKyyMi

2,9979-10° m/c

2. BIAOMOCTI NPO COHLE, SEMJIIO TA MICSLUb

Paniyc Conmna 6,96-10° ™
Maca Conus 1,99-10% xr
CepenHiit pagiyc Bemuri 6,371-10° ™
Maca 3emuri 5,976-10** xr
IIpucKopeHHs BiIbHOTO MaAiHHS HA HOBepXHI 3emuri 9,806 m/c?
Cepenna Bixcranb Bifg Semiui g0 CoHna 1,496-10"
Pagiyc Micamna 1,74-10° m
Maca Micansa 7,35-10% kr
IIpuckopenHsa BiJibHOTO MaAiHHA HA moBepxHiI Micamna 1,623 m/c?
Cepenna Bimcranpb Big 3emui mo Micams 3,844.108 M

Ilepion ob6epranua Micama HaBKoJIO 3eMJri

27 1i6 7 rox 43 XB

3. ’'YCTUHA PEHOBWH

Teepai Tixa, -10% kr/m3

AnromiHini 2,7 OsoBo 7,3
Beron 2,3 OprckJo 1,2
I'pamir 2,6 CrJo 2,5
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IIpodosicenns mabauuyi

Iy6 (cyxmit) 0,7 Cocua (cyxa) 0,4
Kopox 0,24 CBuHenb 11,3
JlaTyub 8,5 Crajp, 3aJi30 7,8
Jlin 0,9 Ieraa 1,8
Mapmyp 2,7 Huuk 7,1
Minn 8,9 YaByH 7,0
Pigunu, -10% kr/m?
Beusun 0,7 Macao 0,9
Boga npicua 1,0 Hagra 0,8
Bopma mopcbeka 1,03 PryTs 13,6
Tac 0,8 CrouprT 0,8
I'asu, kr/m3 (3a HOpMAJBLHUX YMOB)
AsorT 1,25 Kucensn 1,43
Bogenn 0,09 IloBiTpa 1,29
Byraekucauii ras 1,98 IIpuponguuii ras 0,8
4. MEXA MILUHOCTI HA PO3T4Ar (o, )
TA MOAVYJIb NPYXXHOCTI (E)

PeuoBuna c,, MIla E, I'lla
AnromiHi 100 70
JlaTyHb 50 100
Minsb 400 120
Ososo 20 50
CBuHeIb 15 15
CpibJuo 140 80
Cranb 500 200
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5. NPE®IKCU A0 O AUHULUDb BUMIPIOBAHHA

Haiimeny- IlosHa- Haiimeny- | IlosHa-

BAHHS YeHHS Muozcrm BAHHS YeHHS Moz
Tepa T 10'2 menn I 107
rira r 10° CaHTH c 1072
Mera M 10° Mimi M 107
Kijo K 10? MiKpo MK 10°°
TeKTO r 10° HaHO H 10°°
Iexa na 10! miko o 1072

6. TICUXPOMETPUYHA TABJIMLUA
Iloka3su cy- PizHuna mokasiB cyxoro M BoOJIOTOT0 TepmMomeTpis, °C
XOr'o TepMo- 0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9
merpa, °C BignocHa BoJgoricts, %
10 100 | 88 | 76 | 65 | 54 | 44 | 34 | 24 | 14 4
11 100 | 88 | 77 | 66 | 56 | 46 | 36 | 26 | 17 8
12 100 | 89 | 78 | 68 | 57 | 48 | 38 | 29 | 20 | 11
13 100 | 89 | 79 | 69 | 59 | 49 | 40 | 31 | 23 | 14
14 100 | 90 | 79 | 70 | 60 | 51 | 42 | 33 | 256 | 17
15 100 | 90 | 80 | 71 | 61 | 52 | 44 | 36 | 27 | 20
16 100 | 90 | 81 | 71 | 62 | 54 | 45 | 37 | 30 | 22
17 100 | 90 | 81 | 72 | 64 | 55 | 47 | 39 | 32 | 24
18 100 | 91 | 82 | 73 | 64 | 56 | 48 | 41 | 34 | 26
19 100 | 91 | 82 | 74 | 65 | 58 | 50 | 43 | 35 | 29
20 100 | 91 | 83 | 74 | 66 | 59 | 51 | 44 | 37 | 30
21 100 | 91 | 83 | 756 | 67 | 60 | 52 | 46 | 39 | 32
22 100 | 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40 | 34
23 100 | 92 | 84 | 76 | 69 | 61 | 55 | 48 | 42 | 36
24 100 | 92 | 84 | 77 | 69 | 62 | 56 | 49 | 43 | 37
25 100 | 92 | 84 | 77 | 70 | 63 | 57 | 50 | 44 | 38
26 100 | 92 | 85 | 78 | 71 | 64 | 58 | 51 | 45 | 40
27 100 | 92 | 85 | 78 | 71 | 65 | 589 | 52 | 47 | 41
28 100 | 93 | 85 | 78 | 72 | 65 | b9 | 53 | 48 | 42
29 100 | 93 | 86 | 79 | 72 | 66 | 60 | 54 | 49 | 43
30 100 | 93 | 86 | 79 | 73 | 67 | 61 | 55 | 50 | 44
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7. SAJIEXXHICTb TUCKY p__ | FYCTUHU P

HACWYEHOI BOASIHOI NAPU
Bl TEMMNEPATYPM t

t, °C P, Ella P, T/M° t,°C | p, Ella P, /M
-5 0,40 3,2 20 2,33 17,3
-4 0,44 3,5 21 2,49 18,4
-3 0,48 3,9 22 2,64 19,4
-2 0,52 4,2 23 2,81 20,6
-1 0,56 4,5 24 2,98 21,8
0 0,61 4,8 25 3,17 23,1
1 0,65 5,2 26 3,36 24,4
2 0,71 9,6 27 3,07 25,8
3 0,76 6,0 28 3,78 27,2
4 0,81 6,4 29 4,0 28,7
5 0,88 6,8 30 4,25 30,3
6 0,93 7,3 35 5,63 39,6
7 1,0 7,8 40 7,38 51,2
8 1,06 8,3 45 9,59 65,3
9 1,14 8,8 50 12,34 83,0
10 1,23 9,4 60 19,93 130
11 1,33 10,0 70 31,18 198
12 1,40 10,7 80 47,37 293
13 1,49 11,4 90 70,12 424
14 1,60 12,1 100 101,32 598
15 1,71 12,8 120 200 1102
16 1,81 13,6 140 361 1894
17 1,93 14,5 160 618 3092
18 2,07 15,4 180 1002 4792
19 2,20 16,3 200 1555 7121

8. NOBEPXHEBUN HATAT PIAWH, mH/m
(SA TEMIMEPATYPU 20 °C)
Bona 73 PryTth 490
MunpHUN PO3YUH 40 CriupT 22
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9. TEMNJ10BI BJIACTUBOCTI AEAKUX PEHOBUH

TBepai Tina

PeuoBumHa l?nToma TEeIJIOEM- Temneparypa ITutoma Temnaora

HicTh, K/[:k/(kr*K) | maaBaennsa, °C | naaBiaenHnsa, k/[2x/Kr
Anrominiii 0,88 660 380
Jlig 2,1 0 330
Mins 0,38 1083 180
OsoBo 0,23 232 59
CBuHeIb 0,13 327 25
3amiso 0,45 1539 247
Cranb 0,46 1400 82

Pigunnu
ITutoma Temneparypa ku- | IIutoma Temaora mapo-

PeuoBuHA | TENJIOEMHICTD, | IHHA 3a HOPMAJb- | TBOPEHHS 3a HOPMAJIb-

kllxk/(kr-R) HOTO THUCKY, °C HOTO THCKY, MK /KT
Bopga 4,2 100 2,3
T'ac 2,1 - —
Hadgra - — -
PryThb 0,12 357 0,29
Croupr 2,4 78 0,85

I'azu
PeqopuHA l'In.Tuoma TeILJIOEMHICTH 3a II0- TeMnepaTXpa
ctitHOoro THCKY, K/ /(KT K) KoHaeHcaril, °C

Aszor 1,0 - 196
Bogensn 14 — 253
IloBiTpa 1,0 -
Kucenn 0,92 - 183

10. MUTOMA TENJNIOTA 3IroP9HH4
NMAJINBA, MOXx/kr

YMOBHE ITaJIMBO 29 T'ac 46
Bensun 46 Kawm ane Byrimpna 29
HusesbHEe TAJIUBO 42 HepeBo 10
Crupr 29 ITopox 3
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NEPIOANYHA CUCTEMA EJIEMEHTIB

Tpynu=»—
Mepion al6 all6 a Il 6 alIV 6 aVo
YT 1o
1 1sl
Tigporen
1 Bo@enb
Ll 6,941 Be 9,012 B 10,81 5 C 12,011 6 N 14,00677
2 2s1 282 2s22pl 2522p2 2522p3
1 R b o ki 4 Rap6ox |5 HiTtporen
2 JliTiit |2 Bepuuriii | 2 Bop |2 Byzneuynv |2 Aszom
Na 22,99 1 Mg24,30512 A 26,9819 S]_ 28,08614 P 30,0731
3 L 3s1 5 3s2 3 3s23pl |, 3s23p2 |, 3523p3
8 .. I8 .. 18 ... 8 ... 18
2 Harpiit |2 Marwuii |2 Autrominin 2 Cunminiit |2 doctop
39,008 19 C 10,08 20|21 44 956 SC 90 T 23 50,941 V
3 451 2 452 3d14s2 3 3d24s2 2 3d34s2 3
8 8 8
4 2 Kamiit | 2 Kanpmint | Ckangii 2| Turan 2 Bauagii 2
63 54ﬁcu 65 38 Zn G— 69,72 31 G 72,59 32 A 74,92133
3d104s1 3d104s2 H K 4s24pt | 4 4s24p2 | 5 4524p3
Kynpym 8 ) 8 . E:
Miodv 2 ITuax 2 2 Tauiii | 2 T'epmamiii | 2 ApceH
Rb 85, 468 SI’ 87, 62 3988,906 Y 2 91,22 Zr 41 92,906 1
1 551 55 4d15s2 lg 4d25s2 191 4dtsst 12
8 8
5 2 Pyo6imin 2 Crpourtiit | ITpiit 2| IlupKoHii 2 Hio6iit 2
47,07 568 1| 48115 49 Cd s e 49 +Sn 18, 699 Sb 121,759
4410551 e 4d10552 o B 5s25p1 18 5525p2 18 5s25p3
AprenTym 12 8 CTaHyM CTubiit
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