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3angarue 1

KUHEMATHKA HOCTYHATEJIBHOI'O
N BPAHIATEJIBHOI'O ABUKEHUUAU

OcHoBHBIE (hopMyJIBI

IToctynarenbHoe ABUKEHUE

BpamarensHoe nBuxeHue

3akoH aBwkeHus: T =T(t), S = S(t).

YpaBuenus asuxeHus: X = X(t);

3aBUCUMOCTB YIJIOBOTO ITYTH
OT BPEMEHHU:

— u(t)- _ ¢=0(t); ¢=0(t).
y=y(t); z=z().
CpenHsst CKOpOCTh: CpenHss yrioBasi CKOPOCTb:
<\7>:£; <V>:u:i_ <(0>:&; <@>=P2 "%
At t,—t, At At t,—t,
MrHoBeHHast CKOPOCTb: MrHoBeHHas yriioBasi CKOPOCTb:
VZE; Vx:d_x; VY:d_y; z:d_z' é:d_(p1 w:d_(P.
dt dt dt dt dt dt

CpennHee yCKOpEHHE:

cime V. VeV
At t,—t,

CpenHee yrioBoe yCKOpPEHHUE:

___Aw 0, — 0,
<g>=—: <g>=

At t, —t,

MrHoBeHHOE YCKOpPEHUE:

_'—ﬂ' a—d_v
dt dt |

MrHoBEHHOE YIII0BOE YCKOPEHHUE:

. do. do
c=— = |-
dt

dt ’

TaHreHunaabHOE YCKOPEHHUE:

_dv. o dv
d,=—, @& =a7t, a, =|—.
dt dt

TaHreHunaabHOE YCKOPEHHUE:
do

a, =R
dt

HopmanbeHoe yckopenue:

a =an, a—V2
- : =
R

n n

HopmanbeHoe yckopenue:

a, =oR.

[TomHOE ycKOpeHue:

da=d_+4d,; a=qa’+a,.

[TomHOE yCcKOpEHUE:

a=qa +a,’ .

PaBHOIIEpEMEHHOE IBUKEHHUE:

2
S:VOti%; V=V, +at]

2aS=V,” -V},

PaBHOIIEpEMEHHOE IBUKEHHUE:

Pp=wt+et’/2; w=o0,tet;
260 =m," -,

e=21N; o=2mn; T=1n=2n/o

PaBHomepHOE nBUkEHUE: S=V -t.

PaBHOMepHOE Bpamienue: ¢ =w-t.




3amaum AJ1s1 ayAUTOPHBIX 3aAHATHHI

1. 3aBUCHMOCTh TMPOWIEHHOTO TIYTH OT BpEeMEHH 3aAaéTcsi YypaBHEHHEM
S=Ct?+Dt?, rne C = 0,14 m/c?, D = 0,6 m/c. Yepes CKOJBKO BPEMEHHM OT Hayaa
JIBIKEHNS yCKOpeHHe Tenma paBHo 1 m/c*? HaiiTi cpelmee YCKOPEHHE Tea 3a 3TOT
MPOMEXYTOK BPEMEHHU.

(Otser: 0,2 c; 0,64 m/c?)

2. JIBmXeHHE TOYKH 10 KPUBOW 3aJaHbl ypaBHeHHsAMHU X =At® u y=Bt, rue

A =1 m/c®, B =2 m/c. HaifTi CKOpPOCTb, YCKOPEHHE ¥ YPABHEHHE TPACKTOPUU TOUKH
B MOMEHT Bpemenu 0,8 c.
(Otser: 2,77 m/c; 4,8 M/c?)

3. Teno 6pomieno noxa yriom 30° Kk TOpU3oHTY co ckopocTbio 30 m/c. Haiitu
HOPMAaJIbHOE, TAHTECHITMATBLHOE U TIOJIHOE YCKOPEHUs Yepe3 OJHY CEKYHJy IMOcje Ha-
yaja JBKeHus. g = 9,8 M/c?,

(Otser: 9,61; 1,92; 9,8 m,c?)

4. Tloe3n ABMKETCS NPSAMOJIMHENHHO co ckopocThio Vo = 180 xm/u. Bue3zanHo Ha
IIyTU BO3HUKAET IIPEMATCTBUE, U MALIMHUCT BKJIIOYAaET TOpMO3. HalT TOpMO3HOM IyTh

2 2
H0€3/1a, €CIIU CKOPOCTh Toe3/1a m3MeHsercsa no 3akony V=V, —At" rge A = 1 m/c”.

Uepes kakoe BpeMmst Moe37] OCTAHOBUTCSA?
(OtBet: 235,7 m; 7,07 ¢)

5. luck paauycoM 20 cM BpalllaeTcsi COrNIaCHO YpaBHEHHIO ¢ = A+ Bt+Ct®, rae

A =3 pag, B =-1 pan/c, C = 0,1 pax/c’. HaiiTn TaHreHIMAIBHOE ¥ HOPMAIBHOE yC-
KOpPEHHUs TMCKa B MOMEHT BpeMenu 10 c.

(Otser: 1,2 m/c?; 168,2 m/c?)

6. MaxoBuK, Bpalarouiuiicss ¢ noctossHHo yacroroir 10 o0/c, Hayan paBHO3a-
MeJIeHHO TopMo3uThes. Uepes 50 mOTHBIX 000POTOB TOPMOKEHHE MPEKPATUIIOCH U
OH CTaJl BpalaTbCsl C HOBOM MOCTOSTHHOM 4acToToil 6 00/c. Onpenenuts BpeMs TOp-
MOJKEHUS U YTTIOBOE YCKOPEHHE.

(OtBerT: 9,81 c; 0,4076 pazx/cz)

33}13‘11/[ JIA CAMOCTOATEJIBHOI'O PCINCHUA

1. Teno, nBUTAsICh PaBHOYCKOPEHHO, 3a JECATYIO0 CeKyHy mpomnwuio 50 m. Haittu
MyTh, TPOMJCHHBIN 32 IBCHAAUATYIO0 CEKYHAY.
(OtBet: 60,5 M)

2. YacTuna JBMXKETCS B ITIOCKOCTH CO CKOPOCThIO V = Ai +Bj , rme A = 5 m/c,
B=10wM/c, i u j— opThl oceil X U Y cooTBeTcTBeHHO. HaiiT ypaBHeHMe TpaeKTopun
JacTHIbl. B Ha4ambHBIIT MOMEHT BPEMEHHU YacTHUIAa HAXOIUIach B TOYKE C KOOPAMHA-
tamu X=0uy=0.

(OtBert: y = 2X)



3. Ilo nyre okpyxHocTH paguycoMm 10 M ABuXKeTCs Touka. B HEKOTOpHIN Mo-
MEHT BPEMEHH HOPMaTbHOE YCKOPEHHe TOUKH 4,9 M/c’. BeKTOp MONHOr0 YCKOPEHHUs
o0Opa3yeT B 3TOT MOMEHT C BEKTOPOM HOpPMajbHOro yckopenust yron 60°. Haiitu
CKOPOCTb TOYKH U €€ TAaHI€HLIIMAJIBHOE YCKOPEHHE.

(Otsert: 7 m/c; 4,24 m/c?)

4. KaMeHb OpOIlIEH C BBIIIKH B TOPU30HTAIBHOM HAIPaBICHUU CO CKOPOCTHIO

30 m/c. OnpenenuTs CKOPOCTh, TAHTCHLIUAIBHOE U HOPMAJIBHOE YCKOPEHUSI KaMHS B
KOHIIE BTOPO# CEeKYH/IBI TTOCIIe Hauana JABIKeHns. § = 9,8 m/c,

(Otser: 35,8 m/c; 5,36 u 8,2 M/c?)

Bonpockl NporpaMMHUpPOBAHHOT0 KOHTPOJIS

1. TBepmoe Teno U3 COCTOSAHMS TOKOSI HAUMHAET BPAIlaThCsl C YIIIOBBIM YCKOpe-
HUEM, TPOEKIIMsI KOTOPOro U3MEHSETCS BO BPEMEHH, KaK MOKa3aHO Ha rpaduke. Yr-
JIOBasi CKOPOCTh BPAILIECHUS JOCTUTHET MAKCUMAJIBHOW BEJIMYMHBI B MOMEHT BPEMEHH,
PaBHBIN. ..

1) 2¢; 2)5¢; 3) 10 ¢c; 4) 3 c.
€z, pan/c?
2 ..
8 1107
L1 2 N4 16 p i, c
2 ///
-4

2. MarepuanpHas Touka M IBHXKETCS 110 OKPYKHOCTH co ckopocThio V. Ha puc. 1
noka3aH rpaduk 3aBUCUMOCTH MPOEKIMU CKOPOCTH V, OT BpeMeHHU. llpu 3ToM BekTOp

MOJTHOTO YCKOPEHUS Ha pHC. 2 UMEET HalpaBJICHHUE ...

W%n

b

Puc. 1 Puc. 2
1) 4, 2) 1; 3) 4; 4) 2.

3. Teno OpolieHO ¢ MOBEPXHOCTH 3eMiii cO cKopocThio 20 M/c moj yriaom 60°
K TOPU30HTY. Pajniyc KpUBHU3HBI B BEPXHEH TOUYKE TPACKTOPUHU PaBEH. ...
1) 10 m; 2) 30 m; 3) 80 m; 4) 20.

4. Touka ABMKETCA B IJIOCKOCTU MO COUPAIH C YMEHBIIAIOIMIMUMCS PAINyCOM
0 4acoBou ctpenke. [Ipu 3ToM BETrurHa HOPMAIIBHOTO YCKOPEHHUS. . .
1) ymeHbliaercs; 2) HE U3MEHSIeTCS,; 3) yBenuuyuBaeTcs.



5. [lo HapucOBaHHOM cUCTEME BEKTOPOB OIPEACIIUTH TUIl ABUKECHUS:

1) paBHOMEpHOE; 2) paBHOYCKOPEHHOE;
3) 3aMe/IeHHOE; 4) ycKOpeHHOe.
z A
vV
ra
y >
v X

6. VYrimoBoe mepeMelIeHHE 3aBUCHT OT BPEMEHH COIJIACHO YpPaBHCHHIO
¢ = At* + Bt*. MTHOBEHHOE yIJI0BOE€ YCKOPCHHE 3aBUCUT OT BPEMCHH. . .

1) €=2At+4Bt*; 2) & :ATtS+B?t5; 3) €E=2A+12Bt>; 4) €=At+4Dt*.
7. OnpenenuTs THIT ABHKEHHUS, €CIH ap = const, a, = 0...

1) HepaBHOMEpHOE TIOCTYIATEILHOE ABHIKECHUE;

2) HEpaBHOMEPHOE BpallaTeIbHOE JIBUKCHHUE;

3) paBHOMEpPHOE JIBUKCHHE TI0 OKPY>KHOCTH;

4) paBHOMEPHOE MPSIMOJIMHEHHOE JIBUKEHUE.

8. [IpaBuibHO yKa3aHbl BCE€ BEKTOPHI JJII PAaBHO3aMEIJIEHHOTO BPallaTeIbHOIO
JIBUKEHUS] MaTEPUAIbHON TOUKH HAa PUCYHKE. ..

Do ] 2) % | 3)

) c
Vv
o
Vé

Ve

9. YeMy paBHO MTHOBEHHOE YIJIOBOE YCKOpPEHUE B MOMEHT BpeMeHu t =5 ¢, ec-
J¥ BPEMCHHAs 3aBHCHMOCTH YIJIOBOTO IEPEMEINCHUS 3ajaHa ypaBHEHHEM ¢ = Bt®,
rae B = 1 pan/c*?
1) 30 m/c%; 2) 30 paw/c’; 3) 75 paw/c’; 4) 80 m/c%.

Y

<!
L
T
81U

<

Y%

mi S|

10. IIpaBuibHO yKa3aHbI BEKTOPBI d,dp,d Ui Tejda, OPOIICHHOIO T'OPH30H-

TAJILHO C BBICOTHI H Ha puCyHKe...
1),




11. YckopeHue 3aBHCHT OT BpeMeHH 1o ¢opmyine a=A-t, rae A — const. Ilpa-
BWJIbHO MOKa3aHa 3aBUCUMOCTh CKOPOCTH OT BPEMEHHU Ha PUCYHKE...

1) 2) 4 3) N

\/ \/ \/

-t ~ t - t

12. YrnoBas ckopocTh o = A-t, rae A = const. [IpaBuiabrHO HapucoBaHa 3aBUCH-
MOCTBb ¢ = @(t) Ha pUCYHKE...

1) ¢ 2) ¢ 3) ¢

ot ,t ot

13. Yemy pasHa ckopocts V, eci Vo= 10 m/c 1 yckoperne a = 10 - t m/c*?
1)V=10-5t; 2)V=10+5-t%
3)V=10+10-t; 4V =51



3augarue 2

JAUHAMUKA ITIOCTYHNATEJBHOI'O
N BPAIIATEJBHOI'O ABUKEHUU

OcHoBHBIE (hopMyJIBI

IToctynarenbHoe ABUKEHUE

BpawmarensHoe nBuxeHue

Bropoii 3akon HerotoHa:
_F o-. -
a=—, d—p:F; dp =F-dt,
m dt
a — yCKOpeHHe; M — macca Tela;

F — cuna; p — umnysc.

3akoH AWHAMUKHU BPpallaTCIbHOTO

JABUXCHUS .
=M. A G GioWmeat,
| dt

£ — YIJIOBO€ yckopenue; M — MoMeHT
cuibl, L — MOMEHT uMmyJibca.

I'paBuTaniMoHHas cuia:
_ Gmm,

e
G =6,67- 107" Hm"/xr’

— I'paBUTAaHUOHHAA IMOCTOSAHHAA.

F

MOMEHT MHEPLIMHU OTHOCUTEIIBHO OCH,
IIPOXOSIIEH Yepe3 LEHTP TAKECTHU:

* MaTepuaibHOM Touku: | = mR?;

e crutomHoro rtHHApa: | = mMR%/2;
e mapa: | = 2mR%/5;

e koJbIIa: | = mRZ;

e crepxns: | = m L%/12.

Yupyras cuna: Fypp = kX.
Cuna tpenus: Frp= 7N,

K — ko3 punment xectkocTw;
? — KO3 PUIUEHT TpeHus.

MowmeHT umMnynbca:

L=7xp; L=lwo; L=mVr-Sina,

® — yrJ0Bas CKOpOCTh; V — NuHeHas
CKOPOCTb; P — UMITYJIbC.

Bec Tena:

P=m(g + a).

MoOMEHT CUJIBI;

M=FxF: M=Fr-sina.

YckopeHnue cBOOOTHOTO IMaICHHUS:

GM

gzm,

M u R - macca U paauyc IJIaHETHI,
h — BbICOTa Tena Haj MOBEPXHOCTHIO
TUTAHETHI.

Teopema IlIrelinepa:
| = lo + ma’,

rie lp — MOMEHT wuHepIuu Tena
OTHOCHUTEJIbHO OCH, IMPOXOASIIEH depe3
IEHTP TSHKECTH Tella MapajliebHO
JAHHOM OCH, a — pPACCTOAHUE MEXKIY
OCSIMH.




3amauu AJ1s1 ayAUTOPHBIX 3aAHATHHI

1. CranbHOM MIApUK MAJaeT HA TOPU3OHTAIBLHYIO TOBEPXHOCTh CTOJIA C BHICOTHI

25,6 cM U, OTCKOYHUB, TOJHUMAETCS Ha BbIcOTy 19,6 cM. Macca mapuka 10 r. Kakosa

CpeaHsisi cuiia, ¢ KOTOPOM MIapuK JASHCTBOBAN Ha CTOJ MPHU YIape, €Cld COMPUKOCHO-
BEHUE IIAPUKA CO CTOJIOM JIJTUIIOCH 10% ¢? g=9,8 m/c>.

(OtBet: 420 H)

2. ABTOJpe3nHa Be3eT paBHOYCKOpeHHO 2 tuardopmbl. Cuna tsaru 1,78 xH.
Macca nepBoit matdopmsel 12 T, Bropoii — 8 1. C kakol CUJION HATsHYTa CIIeTKa Me-
KAy maathopmamu?

(OtBert: 0,712 kH)

3. Uepes 0ok B BHJe Aucka, umerouiero maccy 0,08 kr, mepekuHyTa TOHKas
HUTbh, K KOHIIaM KOTOpOU mojBemieHsl rpy3bl maccamu 0,1 kr n 0,2 kr. C kakuMm yc-
KOpeHHeM OyAyT ABUTATbCS TPY3bl, €CIM UX MPEeNOCTaBUTh caMuM cebe? TpeHuem
nperebpeus. g = 9,8 m/c’.

(Otser: 2,88 m/c?)

4. ABTOoMalMHa JBWXXETCS C MOCTOSHHBIM TaHIE€HUUAJIBHBIM YCKOPEHHEM

0,62 M/c” 110 TOPH3OHTAIBHOI TOBEPXHOCTH, OMHCHIBAS OKPYKHOCT paguycoM 40 M.

KoahpuimeHT TpeHnst CKONbKEHHUsI MEXAY KOJIECaMU MAIlIMHbI ¢ TOBEPXHOCTHIO 0,2.

Kaxoil myTs npoiiier MamnHa 06€3 CKOJIbKEHHsI, €C/IM B Ha4aJbHbII MOMEHT €€ CKO-
pocThb paBHa HyTIO? § = 9,8 M/c’.

(OtBert: 63 M)

5. Ilap maccoit 10 kr u paguycom 0,2 M Bpamiaercs BOKPYr OCH, IPOXOAsIIEH
4yepe3 ero LEHTP TSHKECTH NMEePHEHANKYISIPHO €ro MIOCKOCTH. YpaBHEHHE BpalleHUs
mapa umeet Bug ¢(t) = A + Bt® + Ct°, rae B = 4 pan/c, C = — 1 pan/c®. TTo kakomy
3aKOHY MEHSETCS MOMEHT JIEWCTBYIOIIMX Ha map cuia? HaliTh BenIMYMHY MOMEHTa
CWJI B MOMEHT BpeMeHH 2 C?

(OtBet: — 0,64 H - m)

6. Onpeaenut MOMEHT UHepiuu ctepxHs ammHon 0,3 M u maccoit 100 r oTHO-
CUTEJIBHO OCH, MEPINEHAUKYIAPHON CTEPKHIO U MPOXOASIIEH YEpPe3 TOUKY, OTCTOSI-
el OT KOHIa CTep kHs Ha 1/3 ero JIuHBI.

(Otset: 0,001 x T - M?)

33}13‘11/[ JIA CAMOCTOATEJIBHOI'O PCINCHUA

1. Jlectuna avHOM 4 M MpuUCTaBieHa K IJIaJKoN cTeHe noA yriaoM 60° k ropu-
3oHTy. Koaddunuent tpenus mexay nectauueit u nosom 0,33. Ha kakoe paccros-
HUE BJOJb JIECTHUIBI MOXET MOJHSATHCS YEJIOBEK MPEXKJEe, YeM JIECTHHLA HA4YHET

CKOJIb3UTh? Maccoil iecTHULbI PeHeOpeYb.
(OtBet: 2,286 M)

2. ABToMOOWIE Maccoit 10 T IBMXKETCS MO BBITYKIOMY MOCTY C PaiIiyCOM KpH-
Bu3Hbl 100 M. C kakoil cUIOM HaBUT aBTOMOOWJIb HA MOCT B BEpXHEH TOYKE MOCTa
TPU CKOPOCTH JiBIKeHns 15 m/c. g = 9,8 m/c’.

(OtBert: 75,5 kH)



3. MarepuanbHas TOYKa MacCol 2 KI' ABUKETCS MOJ| IeUCTBUEM HEKOTOPOH CH-

JBI COrITacHO ypaBHenmio X = A + Bt + Ct* + Dt®, rme C = 1 m/c?, D = - 0,2 m/c’.

HalitTn BeIM4mHy 3TOW CHIIBI B MOMEHTHI BpeMEHH 2 ¢ U 5 ¢. B kakoil MOMEHT Bpeme-
HU CHJIa PaBHA HYJIO?

(OtBet: — 0,8 H; — 8 H; 1,67 ¢)

4. Benocunenuct eeT Mo Kpyrioil TOpU30HTaIbHOM IUIOMIAKE, PajnyC KOTO-

poit 50 M, a K03hPUIMEHT TPEHUSI 3aBUCUT OT PACCTOSIHUSA T OT LIEHTpPA IUIOMIAAKUA U

mensietcs o 3akony k = kg - (1 — 1/R), re ko = 0,3. Haiitu paauyc okpykHOCTH, 1O
KOTOPOH BEJIOCHUIIEIUCT MOXKET €XaTh C MAKCUMAaJIbHONU CKOPOCTHIO.

(OtBeT: 7,5 M)

5. OnpeaenuTh MOMEHT MHEPIIMH IIapa Maccoi 2 Kr ¥ paaunycoM 50 cM OTHOCH-
TEJIBHO OCH, CONPUKACAIOIIEICS C TOBEPXHOCTbHIO HIapa.

2

(OtBert: 0,7 xr - M")

Bonpockl NporpaMMHUpPOBAHHOT0 KOHTPOJIS

1. Bropoii 3akon Hetotona B popme md = > F , rae F— cuisl, JeHCTBYOLINE Ha
i

TE€JI0 CO CTOPOHBI APYTUX TE. ..
1) cipaBeJIUB TOJBKO JJIsl TEJ C TOCTOSTHHOM MacCOM U MaJIbIX CKOPOCTEH;
2) CIIpaBeIJIMB MPHU JFOOBIX CKOPOCTSIX IBUKEHUS;
3) crpaBeJIUB B JII000# cUCTEME OTCUETA;
4) cripaBeUIMB KaK JUJIsl TEJ C MMOCTOSIHHOM, TaK U C IEPEMEHHOM MaCCOH.

2. Ha Teno neiictByeT nmocTtosHHas cuia. Kak co BpeMeHEeM HM3MEHSEeTCS HM-
IyJIbC Tena?

1) P 2) P 4 3)PV
t t -t

3. UenoBek HIET MO JIOAKE CO CKOPOCThIO V OTHOCUTENBHO JIOAKHU. YeMy paBeH
MOJYJb PE3YJbTUPYIOIIET0 UMITYJIbCA CUCTEMBI?

1)P=mV - MU -mU; g" v
2) P=mV - MU;

3)P=mV + MU + mU; U M

4) P =mV + MU. X

4. Ha xakoMm pUCYHKE MPaBUJIHLHO HAPUCOBAHBI BCE YKA3aHHbIE BEKTOPHI JJIs 3a-
MEUIEHHOTO JIBUKECHUS?
1) M4 2) M, 3) &

D v O

\

L L Y@
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5. Ilpu ABMKEHUU MAaTEpUATBLHOM TOYKH MO OKPY>KHOCTHU YTJIOBasi CKOPOCTh W3-
MCHJACTCS 110 3aKOHY O ~ t4. Kax usmensercs co BPEMCHEM KacCaTcCJibHasa CHlia, I{GﬁCT—
BYIOILIAasl HA MAaTEPUAIIbHYIO TOUKY?

1) F~t 2)F~t; ) F~t; 4)F ~t.

6. TeHHHUCHBIN MSY JIETENI C UMITYJILCOM P1 B TOPU30HTAILHOM HAINPaBJICHUU, KOTa
TEHHUCHUCT MPOU3BEII MO MYy PE3KUM yaap JIUTEIbHOCThIO At =0,1 ¢. 3MeHuBIIUACS
UMITYJIbC MsYa CTaJl paBHBIM Py (MaciiTald yKazaH Ha PUCYHKE).

— 1 XM/C
| ’L
o
I_jl
Cpennsist cuna ynapa passa ... 1) 50 H; 2)30H; 3)0,5H; 4)5H.

7. Ilpu pacuére MOMEHTOB MHEPIIMHU T€Ja OTHOCUTENIBHO OCEW, HE MPOXOASAIINX
yepe3 LEHTP Macc, ucnoyib3yror teopemy llrteiinepa. Ecnu ock BpalieHuss TOHKO-
CTEHHOW TPYOKH MEpPEeHEeCTH M3 LEHTpa Macc Ha 00pa3yrollyl0, TO MOMEHT UHEPLUU
OTHOCHUTEJIBHO HOBOW OCH YBEJIMYUTCA B...

1) 2 pa3a; 2) 1,5 pa3sa; 3) 3 pa3sa; 4) 4 pa3za.

8. MoMeHT uHepLMH TOHKOro o0pyda Maccod M u paguycoM R OTHOCUTENBHO
OCH, TPOXOJAILIEH uyepe3 LEHTp oO0pyya MEepPHEeHIUKYISIPHO €ro IJIOCKOCTH, PaBeH
| = mR®. Ecim och BpalieHHs MEPEHECTH Mapalie]bHO B TOYKY Ha 00pyde, TO MO-
MEHT UHEPIIUH o0pyHa. ..

1) ymensmuTcs B 2 pasa; 2) yBenauuMTcs B 2 pasa;
3) HE U3MEHHUTCS; 4) yBenuuures B 1,5 paza.

9. VkaxuTe HOMEp pUCYHKa, Ha KOTOPOM M300pa)eH LWJINHIAP ¢ HAUMEHbLIUM
MOMEHTOM HHepuMH? Macca 1 BHEIITHUE PaaNyChl OJJUHAKOBBI.

1) @ 2) Q ’ @
10. YenoBek maccoil M cTout Ha Kparo miargopmel maccod M u paauycom R,

BPALIAOLIEHCS C YIIIOBOM CKOPOCTBHIO . IIpaBUIbHO 3aMCaH MOMEHT UHEPLIMU CHUC-
TEeMbI YeJIOBEK-TJIaT(GOopMa B MYHKTE. ..

1)J:(g+Mj-R2;

J—(m+Mj-R2' K
2) = 2 ’ \
3) J=(m+M)-R?. ’
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11. CrutoniHple AWCK W NWIMHAP MMEIOT OJMHAKOBBIC MAcChl M paauychl. Jis ux
MOMEHTOB UHEPIIUU CIIPABEIJINBO COOTHOIICHHUE. ..

—_ R> gm R %
m f,
—_ A
1,
1) >> 1y 2) Ip<<ly; 3) lu=1Iy; 4) Iy =2ly.
0 i 0 i 0 i 0 i

2
12. MoMeHT uMItysbca Tejla U3MEHSIETCSl CO BpeMeHeM 1o 3akony L = t° — 6t + 8.

MoOMEHT AEUCTBYIOIINX HA TEJIO CUJI CTAHET PABHBIM HYIIIO YEPE3. ..
1) 4 c; 2) 3 c; 3)2c¢; 4) 1 c.

13. MOMEHT HMITyJIbCa 3aBHCHT OT BpeMeHH 110 3akony L = At’. TIpaBuibHO OT-

paxceHa 3aBUCUMOCTb MOMCHTA CHUJIbI OT BpeMCHI/I Ha pI/ICYHKe. ..
)M ¢ 2) M 3) M

v
~+

v
~+
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3ausaTue 3

3AKOHbI COXPAHEHUA

OcHoBHBIE (hopMyJIBI

IToctynarenbHoe IBUKEHUE

BpamarensHoe nBuxeHue

DOnemeHTapHast paboTa CUJIbI:
dA=F-df; dA=FScosa.

TonHast paGota: A = [F-dr.

DneMenTapHas pabora: dA = M- dp.

MonHast pabota: A = [M-dg.

MoIHoCTb:
AA
e cpenHsast <N>= —
p At
dA

e MmrHOBeHHass N = i

* IpY PaBHOMEPHOM JIBUKEHUU
N = FVcosa.

MoIHoCTb:
AA

A_t ’

dA .

E ’

* [IpY pABHOMEPHOM JBUKEHUU
N=M: o.

e cpennsisi <N> =

e MrHOBEeHHad N =

Kunernueckas sneprus: Kunernueckas sneprus:

mV? lw?
Eyx= . Ey= — |
K= K=

1. Pab6oTa mOCTOSSHHOM CHJIBL; A = F|A?| .coSaL .
2. Pabora cunel Tskectu: A =mg(h, —h,).

3. PaGota ynpyroii cunbl: A = (kx,” —kx?)/2.

4. PaboTa rpaBUTAIIMOHHOM CUIIBI: A = GMm(l —i) :
rl r2

5. loTeHnumanbHas YHEpPrus AePOpMHUPOBaHHOTO Tena: E, = kx*/2.

6. [ToTeHIMabHAsE SHEPTUs MOIHATOrO HaJ 3eMie Tena: En = mgh,
rje h — BBICOTa OTHOCUTEIIBHO HYJICBOTO YPOBHS OTCUYETA MOTCHIIMATBLHOM
SHEPIUHU.

7. ITonnas mexanuueckas sueprus: E = Ep + EKBP + EKHOCT.

8. 3akoH coxpaHenus sHepruu: E = const; AE =0 (KoHcepBaTHBHAs CHCTEMA),

AE = A, (HEKOHCepBaTHBHAS CUCTEMA).

9. 3aKOH COXpaHeMst UMITyJIbCa: P = const; AP =0 (3aMKHyTas CHCTEMA),

AP -
N F. (He3aMKHYyTasi CUCTEMA).
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10. A6comoTHo HEYnpyruit yaap: m,V, + m,V, = (m,+m,)-U;

m,V,” s m,V,” _ (M, +m,)U’ s
2 2 2

AE 1o -

11. A6comoTHo ynpyruii yaap: m\V, +m,V, =m,U, +m,U,;

mV®  mV,. _ muS  m,U,
2 2 2 2

3amauu AJ1s1 ayAUTOPHBIX 3aAHATHHI

1. C xakoii HauMeHbIIEH BBICOTHI JOJIKEH ChEXaTh BEJIIOCUIEAMUCT, YTOOBI 1O
uHepiuu (6e3 TpeHus) MpoexaTh JOPOXKKY, UMEIOYI0 (OPMY «MEPTBOU METIN» pa-
JUYyCOM 3 M, U HE OTOPBAThCS OT JOPOXKKHU B BEPXHEN 4ACTH METIM. Macca Benocu-
MEINCTa BMECTE C BEJIOCHUMNEAOM 75 KI, MPUYEM Ha MAacCy KOJIEC MPUXOJIUTCS 3 KT.
Koneca Benocumnena caurarb 00pydamu.

(OtBert: 7,56 M)

2. MaxoBoe KoJiecO HaYMHAET BPAIAThCs C MOCTOSIHHBIM YTJIOBBIM YCKOPEHUEM

0,5 pam/c’ u 4epe3 15 ¢ mocie Havama JBIDKCHHS IPHOOPETACT MOMEHT MMITYJIbCA

73,5 kr - m°/c. Haittu KMHETHUYECKYI0 SHEPrui0 kojeca depe3 20 ¢ mocie Havana
JIBKEHUS.

(OtBeT: 490 JIx)

3. CHapsin Maccoit 10 kr, ABUTasCh B BEpXHEU TOUKE TPACKTOPUH CO CKOPOCTHIO
200 m/c, pa3zopBaiics Ha ABe 4acTU. MeHbllIas 4yacTh Maccol 3 Kr moJieTena BIepen
oA yrioM 60° k ropu3oHTy co ckopocThio 400 m/c. C Kakoil CKOPOCTBIO MOJIETUT

OoJibliast 4acTh cCHapsiaa?
(OtBet: 249 m/c)

4. Jlpa mapa mojBeUIeHbl HA MapajuIeIbHbIX HUTAX OJIMHAKOBOM JIJIMHBI Tak,

YTO OHM collpuKkacarrcs. Macca nepsoro mapa 0,2 Kr, Macca BTOPOrO COCTaBIISIET

0,1 xr. IlepBslii mIap OTKJIOHSIOT TAK, YTO €r0 LEHTP MOJHUMAETCS Ha BBICOTY 4,5 cM,

U OTIIyCKarT. Ha Kakyro BbICOTY MOJHUMYTCS IIaphl MOCJIE COYIApEHUs, €CIU yaap
a0COJIFOTHO HEYNIPYT Uil ?

(OtBet: 2 c™m)

5. lap Maccolt 2 Kr JBUXKETCS HABCTpedy BTOPOMY Inapy maccoi 1,5 kr u He-
YIOPYTro CTaldKkuBaeTcss ¢ HUM. CKOPOCTH TeJl HEMOCPEACTBEHHO Mepe]l CTOJKHOBEHH-
eM Obutn 1 M/c u 2 M/c. CKOIBKO BpeMeHH OyAyT JBUraThCs AT TeJia MOCJE CTOJK-
HOBEHUS, eciu ko3 uuuent tpenus 0,015?

(Otget: 1,94 ¢)
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6. Uenoek maccoii 60 Kr HaxXOAUTCA Ha HEMOJABHXKHOM riatdopme maccoi
100 kr. IInatdpopma umeeT popMy aucka paaunycom 10 M U MOKET BpaliaTbCsi BOKPYT
BEPTUKAIBHOHN OCH, KOTOpast MPOXOIUT uepes3 ee IeHTp. CKOIbKo 000pOTOB B MUHYTY
OyzeT nenath aTgopMma, eciau 4eJ0BeK OyIeT JBUTAThCS MO OKPYKHOCTH PaguycoM
5 M Bokpyr ocu BpameHus? JInHeitHas CKOpOCTh YeI0BEKa OTHOCUTENBHO TIAThOP-

MBI 4 KM/4.
(OtBer: 0,49 00/MuH)

7. Kakyto paboTy HaJ0 COBEpIINTH, YTOOBI MO MJIOCKOCTH C YriioM HakioHa 30°
PaBHOMEPHO BTamUTh rpy3 Maccoir 400 kr Ha BeICOTY 2 M Ipu KO3 PuIMenTe tpe-

Hus 0,1, mpuKiIaabIBasi TOPU30HTAILHO HAIPABICHHYIO CHITY?
(OtBet: 9,2 x/{x)

33}13‘11/[ JIA CAMOCTOATEJIBHOI'O PCINCHUA

1. JIa Tema maccamul 1 KT U 2 KT, JISTAIINAE HABCTPEUY APYT APYTY CO CKOPOCTSIMH
Vo= 5 m/c kaxoe, nocyie abCoMIOTHO HEYIIPYroro yjapa CTajld IBUTaThCSl KaK €TMHOE

IIEJI0e CO CKOPOCThIO 1 M/c. Kakoe KomM4ecTBO TEIIOThI BRIIETHIIOCH TIPH yaape?
(OtBert: 33,3 JIx)

2. JIBa mapa noABEIeHbl HA NapaJlJIEeIbHbIX HUTAX OJJMHAKOBON JUIMHBI TaK, YTO

OHM cornpukacarorcsi. Macca nepsoro mapa 0,2 xr, macca Broporo 0,1 kr. Ilepsbiit

1iap OTKJIOHSIIOT TaK, YTO €ro LEHTP TAXKECTH MOJHUMAETCS Ha BBICOTY 4,5 ¢M, U OT-

nyckarT. Ha kakyto BbICOTY MOJHUMYTCS LIapbl MOCIE COyIapeHusi, eciau ynap ao-
COJIFOTHO YNpyruii?

(OtBet: 0,5 cM, 8 cm)

3. YenoBek CTOUT B LIEHTpe CKaMbH JKYKOBCKOT'O U BMECTE C HEH BpallaeTcs mno
uHepuu. Yacrora obpamenus 0,5 06/c. MOMEHT HHEpPLIUU YETOBEKA CO CKaMbEHR OT-
HOCHTEIFHO OCH BpareHus 1,6 kr - M°. B BBITSHYTHIX B CTOPOHY PYKaX JeTOBEK
NEPKUT 2 TUpU Maccor 2 Kr kaxnasd. PaccrosHue mexay rupsmu 1,6 M. Ckosbko
000pOTOB B CEKyHAY OyZeT Jie1aTh CKaMbsl C YEJIIOBEKOM, €CJIM YEJIOBEK OIYCTUT PY-

KM U PAaCCTOSTHUE MEXKIY THPSIMU CTaHET paBHbIM 0,4 m?
(OtBerT: 1,18 006/c)

4. Tlyns, nersuias rOpU30HTAIIBHO, MOMAAAET B 1Iap, NOBEIICHHbIA HA OYEHb JIeT-

KOM >KECTKOM CTEp>KHE, U 3acTpeBaeT B HeM. Macca mynu B 1000 pa3 MeHbLIE Macchl 1a-

pa. PaccTrosiHuE OT TOUKM NOJIBECA CTEPIKHS JI0 LIeHTpa mapa pasHo 1 M. Haiitu ckopocTb
IYyJIH, €CJIM U3BECTHO, YTO CTEPXKEHB C IIApOM OTKJIOHMJICS OT yjapa myniu Ha yron 10°.

(OtBeT: 546 m/c)

5. Haiitu KII/] nBurarens mexanusma, notpedistoniero Mmomuocts 400 kBt u

JBUTAIOLIETOCS CO CKOPOCTBIO 8 M/C MIPH CUJie CONpOTUBIEHUs ABMxkeHuto 20 kH.
(OtBet: 40 %)

6. Ha ropu3oHTanbHON MOBEPXHOCTH JIEKUT Opycok maccoit 0,9 kr. B Hero no-
najgaer mysis Maccoil 12 r, jeTsmias TOpU3OHTAIBHO co ckopocThio 800 M/c, u 3a-
cTpeBaeT B HEM. Halitu ko3 PuimeHT TpeHus, eciu 10 MOJHOH OCTAHOBKU OpYCOK
npowén myTh 11 M.

(OtBerT: 0,5)
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Bonpockl NporpaMMHUpPOBAHHOT0 KOHTPOJIS

1. PaGota cuibl F 3aBuCHT OT BpeMeHH 1O 3akOHY A =at®, TJe a — HeKoTopas
MOCTOsSIHHAS BeJIMunHa. Kak 3aBUCUT MTHOBEHHAs: MOUTHOCTb OT BPEMEHU?

DNV 2)N 3) N
| t ut | Tt

2. Yenosek uaer no miargopme co ckopoctbio V. Macca yenoBeka M, macca
matdhopmbel M. YkazaTh MPaBWIbHYIO 3alUCh 3aKOHAa COXPAHEHUS MOMEHTa WM-
IyJIbCA.

2
1)O=m-V-R—NI ' JOX 0’
m
M-R? _
2
3)0=m-R2-(%—wj—M2R .. 0

3. JIBa uenoBeka Maccamu 75 u 50 Kr jepkarcs 3a KaHaT, CTOSl Ha KoHbKax. Ka-
KOBBI OyAyT CKOPOCTH KOHBKOOEXKIIEB, €CJIM OHU OyAyT HATSITHBATh U INepedupaThb
KaHaT CO CKOPOCTHIO 5 M/C.

1)3 u 2 m/c; 2)2u 1M/ 3)5u 6 wM/c.

4. YenmoBek, CTOS HA TPEHAXKEPHOM JINCKE C MOJAHATHIMHA BBEPX PyKaMH, Bpala-
€TCsl CO CKOpOCThIO 5 00/c. C Kakol CKOPOCThIO OH OYJET BpalllaThCsl, €CIN OMYCTUT

pyku. MoMeHT nHepumu npu 3toM uzMenuics ¢ 100 no 75 xr - M.
1) 6,66 00/c; 2) 7,01 00/c; 3) 8,5 o0/c.

5. KoHcepBaTuBHas cujla B HEKOTOPOM CHJIOBOM I0JI€ 3aBUCUT OT KOOPJMHATHI
x kak F=-kx*, rme kK = const. Ykaxwure npaBuiibHY0 HOpMYITy 3aBUCHMOCTH TTOTCH-
LIAAJIBHOM DHEPIUU OT X.

3 3
1) Epz%; 2) Epz—%; 3) E, = kx.

6. KOHCGpBaTI/IBHaSI CuJia 3aBUCUT OT KOOPJAHWHATHLI X, KaK IMOKa3aHO Ha PUCYHKC.
C KakuM BEKTOPOM COBIMAJAET BEKTOP I'PAAMEHTA NOTEHINAIBHON SHEPIUU ?
1) A; 2) B; 3)C.

Fx




7. CucTteMa COCTOUT M3 TPEX MIApOB ¢ MaccaMu mp = | KT, mp = 2 KT, m3 = 3 KT, KOTOpbIE
JBWKYTCS TaK, Kak MIOKa3aHO HAa PUCYHKE.

‘ —
¥ V.
m;
» —
Q m, — X
ms V2
Vs

Ecam ckopocTtu mapoB paBHBI Vi = 3M/c, Vv, = 2M/c, v3 = 1M/C, TO BeIUYMHA CKOPOCTH
IIEHTPA MacC ATOW CUCTEMBI B M/C paBHa. ..

1) 5/3; 2) 4; 3) 10; 4) 2/3.

8. CrmomrHOW W TOJBIA IHUIWHIPBI, UMEIOIINE OJMHAKOBBIC MACChl M PaJHYCHI,
BKaTBIBAIOTCS O€3 MPOCKAIB3bIBAaHUS Ha TOPKY. Ecim HayanbHBIC CKOPOCTH TEJI OJMHA-
KOBBI, TO...

1) BblIIIE TIOJHUMETCS MTOJBIN LMINHID;
2) BBILIE IOJHUMETCS CIUIOIIHOM IIUITHH/IP;
3) oba moJAHUMYTCS Ha OJJUHAKOBYIO BBICOTY.

9. Ha rpaduke npeacraBieHa 3aBUCUMOCTh MPOEKIUUA CUIIBI YIIPYTOCTH TPYKUHBI
HAa IOJIOKHUTEIILHOE HAIIpaBIeHuE 0C X OT KOOPAWHATHI IIapUKa.

Fo H

[ (VR I 2 40 X MM
adagaclagaaad qal [ R I
R A e
B T N P SYCF: 0, 1 PP o
i -E I {, i HEH i
B Ry L o= Sy L -Jp RS

Pabota cumbl ynmpyroctu mpu CMEIEHUH Iapuka u3 nojoxkenus 0 B monoxxenue B co-
CTaBJsAeT ...

1) — 0,04 JIx; 2) 0,08 JIx; 3) 0,04 JTx; 4) 0 JIx.

10. B moTeHIHMaIbHOM I0JI€ CHIA & MPONOPIMOHAIbHA TPAJUEHTY OTCHIINAb-

Hoit sHeprun Wp. Ecnu rpaduk 3aBucuMocTH noTeHuanbHon 3Hepruu Wp oT Koopau-
HaThbl X UMEET BUJI, PEJICTABICHHBIN HA PUCYHKE,

W,

ir

Y
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TO 3aBUCUMOCTH TTPOCKIINH CHIIBI Fx Ha och X OyrerT...

Et £t
o =x o =x
1) 2)
Et Et
0 =X o :X
3) 4)

11. Ins Toro, 4ToOBI pacKpyTUTh JUCK paauyca R; BOKpyr cBoei ocu A0 yrio-
BOI CKOPOCTH ®, HEOOXOAUMO COBEPIIUTH paboTy Aj. Iloa nmpeccom auck CTaHOBUT-
Csl TOHbILIE U paanyc ero Bo3pactaet 10 Ry = 2R;. lis Toro, 4To0bl 1UCK pacKpyTUTh
710 TOM K€ YTII0BOM CKOPOCTH, HEOOXOUMO COBEPIIUTE padoTy...
1) A, = A1/2, 2) A, =2Aq; 3) A, = A1/4, 4) A, =4A,.

12. Illaiiba HauMHAET ABMXKECHUE O€3 HAvaJbHON CKOPOCTH IO TJIAJIKOH JIeITHOM
ropke u3 Touku A. ConmpoTUBIEHUE BO3JyXa MPEHEOPEKUMO Mayo. 3aBUCHUMOCTH TO-
TeHIManbHOM dHeprun U(X) maifdbl OT KOOPIUHATHI X U300pakeHa Ha rpaduke.

U, Mx

100 -‘-'f‘.\
80 N B
60
40 q
20 =

0O 2 4 6 8 1012 %m

1. CxopocTtsb 1m1aiiosl B Touke C...
1) B+/2 6onbIe, ueMm B Touke B; 2) B 4 paza Oosbllie, ueM B ToUke B;
3) B 2 paza 6osbliie, 4eM B TOUKe B; 4) B +/7/2 paza Gomblle, yeM B Touke B.

2. Kunerunueckas sHeprus maiosl B Touke C...
1) B 1,33 pa3za Oosbiie, ueM B Touke B;  2) B 1,33 pa3za menslie, ueM B Touke C;
3) B 2 pa3a Oosnble, yeM B Touke B;  4) B 2 pa3a MeHblie, 4yeM B ToUke B.

13. Ha HenmoaBWMXHBIM OWIBSPIHBIN IIap HaJETesl TaKoW ke € HMIYJIbCOM

P = 0,5 krm/c. [locne ynapa mapsl pazierenuch noja yriaom 90° Tak, 4To UMITYJIbC
nepBoro mapa crai P; = 0,3 krm/c. UMmysnbe BToporo miapa nocie yaapa. ..
1) 0,2 xkrm/c; 2) 0,4 xrm/c; 3) 0,5 xrm/c; 4) 0,3 xkrm/c.

14. JIBa MajeHbKUX MACCUBHBIX LIapHKa 3aKPEIUIEHbl Ha KOHIIAX HEBECOMOIO
crepxkHs AuHbl d. CTep)KeHb MOXKET BPAIIaThCs B TOPH30HTAILHOW MIOCKOCTH BO-
KpYT BEPTUKAIBHOW OCH, MPOXOJAIIEH uepe3 cepeauny ctepxkHa. CtepKeHb packpy-
TUJIM /10 YIJIOBOM cKOpocTH ®;. [loa neficTBUeM TpeHUs CTepKEHb OCTAHOBUIICS, IPU
3TOM BblIenuiochk Temio Q;. Ecnu crepkeHb packpyyeH [0 YIJIOBOM CKOPOCTH
®2 = 3®1, TO IPU OCTAHOBKE CTEP>KHSI BBIEIUTCS TEIUIO. . .

1) Q2=Q4/9; 2) Q2= Q4/3; 3)Q2=9Q1; 4)Q,=3Q.
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3ausarTue 4

3JIEMEHTHI CIELIUAJIBHOM TEOPUMN

OTHOCHUTEJBHOCTH
OcHoBHBIE (hopMyJIBI
PenaTUBUCTCKUI 3aKOH CI0KEHUS OTHOCUTENBHOCTD POMEKYTKOB
CKOPOCTEN: BPCMCHH.
y- Y*V_ M=
1+UVv/Cc?’ 1-v7iC
3aBUCHUMOCTb MAacChl OT CKOPOCTH: DHeprus MoKos 4acTuilpl: E, =m C*.
me—— Mo TToNHas SHEPrus YacTHIE!: E =mC .
V1-V?/C?
PenaTuBUCTCKUI UMITYJIbC: Kunernueckas sneprus:
___mV E(=E-E,.
\/ﬁ '
L-vice Ex=m-C’—my- C.
3aBUCUMOCTb TUIOTHOCTH TEJa 3aKOH B3aMMOCBSI3U MAacChl C YHEPTHUEM:
oT CKOIZ)OCTI/II AE = Am - C?
_ 0
SRVoTO,
OTHOCUTENBHOCTD JIINHBI: CBs13b MEXy OJTHOM DHETUEN

H UMITYJIbCOM:

L=L,v1-V?/C?.
E*=E,” +(pC)’.

3amaum 4151 ayAUTOPHBIX 3aAHATHHI

1. JIBe yacTuilbl JBHXKYTCS HaBCTpeuy APYr Apyry co ckopoctsmu 0,5 - C u

0,75 - C. HaiiTu uX OTHOCUTENIBHYIO CKOPOCTb.
(OtBeT: 0,91- C)

2. OnpenenuTb CKOPOCTh 3JIEKTPOHOB, JTOCTUTAIOUIMX aHOJAA B JBYXIJIEKTPOA-
HOH JIaMII€ C Pa3HOCTHIO MOTEHLIHMAIOB MEXIy aHoaoM M katonoM 300 B, a Takxke
CKOPOCTB JIEKTPOHOB, MOJYYUBIIUX B yckoputene sHepruto 30 MaB.

(Otset: 0,034 - C; 0,992 - C)

3. Haiitu coOCTBEHHYIO JJIMHY CTEPKHS, €CIM B HEMOJIBUXKHOM CUCTEME OTCUETa

ero ckopocth V = 0,5 ¢, mymmHa | = 1 M 1 yron Mexy HAM U HalpaBlICHHEM JIBUXKE-
HUs o = 45°.

(OtBeT: 1,08 m.)
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4. Mro-Me30H, IBHXKyluiics co ckopoctbio 0,99 - C, mponeren oT MecTa CBOEro
POKIEHUsS 10 TOYKHW pacnaaa 3 kM. OmpenenuTh COOCTBEHHOE BPEMS JKU3HH ITOTO
ME30Ha M PacCTOSIHUE, KOTOPOE MPOJIETEN MIO-ME30H C «Ero TOUKU 3PEHUS.

(OtBer: 1,425 mKkc)

5. Beuucnuts umnynsc nporona B MaB/C, rae C — ckopocTh cBeTa, €clid U3-
BECTHO, YTO €ro kuHetudeckas sHeprust 500 MaB.
(OtBer: 848 M»sB/C)

6. Kakyto ckopocTb HEOOXOAMMO COOOIIMTH TENY, YTOOBI €ro MJIOTHOCTH BO3-
pocia Ha 10 %?
(OtBeT: 0,3 - C)

7. UeMy paBHO pEISITUBUCTCKOE COKpAIllEHHE pa3MEPOB MPOTOHA B MPOLIEHTAX,
4
KMHETUYECKAs DHEPTHsI KoTOoporo paBHa 10° MaB?
(OtBert: 91,4 %)

33}13‘11/[ JIA CAMOCTOATEJIBHOI'O PCINCHUA

1. C xakoli CKOpPOCTBIO JIOJDKHA JBUTAThCS YaCTHIIA, YTOOBI €e¢ Macca Oblia B
3 paza 60JibIlIe MacChl MOKOSI?
(OtBet: 245 Mwm/c)

2. Kunernueckas sueprus siektpora 10° MsB. Bo ckombko pas ero macca
00JIbIIIE MacChl MOKOS?
(OtBer: B 2,065 pa3a)

3. Ilpu kako¥ CKOPOCTH KMHETUYECKasi SHEPIusl 000 YaCTHUIILI paBHA €€ dHEP-
TUU MOKOS?
(Orser: 2,6 -10° m/c)

4. HaliTu CKOpOCTh ME30HA, €CJIU €ro nojHas sHeprus B 10 pa3 Oosbliie SHEprun
MTOKOSI.
(OtBeT: 0,995 - €)

5. KakoMy M3MEHEHHIO MacChl COOTBETCTBYET M3MEHEHHUE dHEPruu Ha | kajo-
puto? (1 xan = 4,18 JIx)
(Otser: 4,6 -107 JIx)

Bonpockl NporpaMMHUpPOBAHHOT0 KOHTPOJIS

1. lHBapuaHTHBIMH BEJIMYMHAMHM B KJIACCHYCCKON MEXAHHUKE SIBIISIOTCS:
1) cKOpOCTb, JAJIMHA, BPEMS;
2) KoopauHaTa, Macca, JJIMHA;
3) yckopeHue, Macca, BpeMs.

2. lHBapuaHTHBIMH B TECOPUU OTHOCHTEIBLHOCTH SIBJISIOTCS BEJTMUUHBI:
1) Macca, UMIyJIbC, BPEMS;
2) Macca MoKosl, BpeMs, CHJIa;
3) mMacca Mmokosi, MPOCTPaHCTBEHHO-BPEMEHHON MHTEPBa, CKOPOCTh CBETA.
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3. Macca Tena B KJIACCHMYECKOM MEXaHUKE 3aBHCHUT OT CKOpPOCTH TCJIa COTJIaCHO

rpaduxy
1) m1 2) m V 3) m ’
Y v \%

4. TlonHast sHEpPrus Teya 3aBUCUT OT €r0 MacChl COTJIACHO rpaduKy
1) E 2) Eq 3) E

5. [IpocTpaHCTBEHHO-BPEMEHHOM MHTEPBAI — 3TO:
1) paccrosiHuE MEXIY ABYMS COOBITHSIMU B YETHIPEXMEPHOM MPOCTPAHCTBE;
2) paccTOsIHHE MEXTy ABYMSI TOYKAMH B YETHIPEXMEPHOM IPOCTPAHCTRBE;
3) paccTosiHHEe MEXIy IBYMS TOYKAMHU B YETBIPEXMEPHOM IPOCTPAHCTBE, B
KOTOPBIX MPOU3OILIN COOBITUS B OJHO U TO K€ BpEMSI.

6. B HEnmoABMKHOM cHCTEME KOOPIMHAT YCKOpPEHHUE Tena paBHO a. Uemy paBHO
YCKOpEHUE @' DTOro Tela B ABMXKYILEHCS CHCTEME KOOPIUHAT, €CIIM caMa CHCTEMaA
JIBUKETCS CO CKOPOCThIO 10 M/C OTHOCUTENIBHO HETIOIBUKHOM ?

1) a=a’; 2) a'> a,; 3) a'<a,;

/. IIpyHUIMUT OTHOCUTENBHOCTU DUHINTEHHA HOPMYIUPYETCS:

1) HUKAaKUMU MEXaHHYECKUMH OIBITAMH, TMPOBEICHHBIMH B WHEPUHUAIBLHOM
CUCTEME OTCYETa, HENb3sl ONPEJEIUTh, JBUKETCS JIW OHA PABHOMEPHO M MPSMOJIH-
HEHMHO WJIM HAXOJUTCS B MOKOE;

2) HUKaKuMU (PU3UUECKUMU ONbITaMu, poBeeHHbIME B ICO, Henb3s onpe-
JEJNHUTh, TBUKETCS JIM OHA PABHOMEPHO U MPSIMOJIMHENHO WJIK HaXOJIUTCA B MIOKOE;

3) MEXaHUYECKUMH OTIBITAMU HEJb3s, HO ONTHYCCKHUMH MOXHO OIPEICIIUTh
paBHOMEpHOE U npsiMoauHerHoe nprmxkenne MCO nnum e€ nokomu.

8. PensaTUBUCTCKUI UMITYJIBC 3aBUCUT OT CKOPOCTH COTJIACHO TpaduKy
1) P ¢ 2) P, 3) P

| , VIC | L ,VIC _,VIC

05 1 0,5 1 05 1

9. MoryT /11 OBITh IBUKEHUS CO CKOPOCTAMHU, OOJNBILIUMHA CKOPOCTH CBETA?
1) [da, ecnu ABMIKEHHE IPOMCXOIUT B BEIICCTBE.
2) [a, eciu ABMDKEHHE TeJla IPOUCXOIUT B BaKyyMe.
3) O0a yTBepKACHHUS HEBEPHBHI.
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10. OnuHaKoBBII U MPOMEKYTOK BPEMEHU MOKA3bIBAIOT Yachl HA pyKe Ha0Io-
JaTens, HaXOAIIerocss Ha 3eMJie, U Yachl, HAXOMASAIIMNECS B KOCMUYECKOM Kopaodie,
KOTOpBIN BpamiaeTcsi BOKpyr 3emun nmo opoburte I = 2R3 ¢ mepuoaoM oOpalleHus
T =1,5 gaca?

1) OnMHAKOBBIA.
2) IlepBblit OOJIBIIIE BTOPOTO.
3) Bropoii 6oibliie mepBoro.

11. Mumo Habaronaress Ha 3eMile IPOHOCUTCS «DOHAPHK»  \/ = C
co ckopocteto V = C, ucmyckaromuii cBetoBoit yd. Kakyro [———
CKOPOCTh CBeTa 3a(hUKCUPYET HAOII0aTeb? H[J

1) 2C; 2) C; 3) 0,5C.

12. Kocmuueckuii kopadiib ¢ IBYMsi KOCMOHABTaMH JICTUT cO ckopocThio V = 0,8C

(c — ckopocTh cBeta B Bakyyme). OJMH U3 KOCMOHABTOB MEJUICHHO ITOBOPAYMBACT MET-
POBBIM CTEPXKEHb M3 IMOJIOKCHHUS 1, MapallieIbHOrO0 HAIPABJICHUIO JABUKCHUS, B TOJIO-
KeHHUE 2, MePICHIUKYIIPHOS dTOMY HalpaBiieHH 0. Torna JUInHa CTEP)KHS ¢ TOYKH 3pe-
HUS JPYroro KOCMOHABTA ...

1) m3amenutes ot 0,6 M B mooxkeHuu 1 10 1 M B MOJIOKEeHUH 2;

2) paBHa | M npu 11000i1 €ro OpUeHTAINH;

3) m3meHuTces ot 1 M B nojoxkeHuu 1 101,67 M B MOJIOKESHUH 2;

4) mamenurcs ot 1 M B monoxennul 10 0,6 M B IOI0KEHUH 2.

13. OTHOCUTENBHON BETUUNHOMN SBIISICTCS
1) anexkTpuueckuit 3apsim; 2) NIUTEILHOCTh COOBITHS;
3) GapuOHHBIH 3apsiz; 4) cKOpOCTh CBETa B BaKyyMe.

14. Ha Gopty KocMUYeCKOTO KopabJiisi HaHeceHa 3MOJeMa B BUJE OKPY>KHOCTH.
Ecnu xopabib ABMKETCS CO CKOPOCTHIO CBETA B HAINpPaBIE€HUU OCH X , TO B HEMOJI-
BIKHOU cUCTEMe OTcuéTra 3MOsiemMa puMeT popMy, yKa3aHHYIO Ha PUCYHKE. ..

1) 2) 3)

>

22



3augarTue 5

MOJIEKYJ/ISAPHO-KUHETUYECKASA TEOPUSA

OcHoBHBIE (hopMyJIBI

o M :
Macca oqHOM MOJIEKYJIBI: My = —. OcrosHoe ypasnenue MKT:
A P = nkT.
N _ 4 .
KOHIEHTPAIIHS MOTIEKYIT: N = VYpaBuenue MenneneeBa—Knaneiipona:
v PV = VRT.
[ImoTHOCTH BeliecTBa: OOBbeMHEHHBIN Ta30BbINA 3aKOH:
. m P1V1 _ szz
PEV T, T,
m N 7| :
KonnuecTBo BemecTBa: v = M; V= MsoTepmiraecknit mponece:
A T = const; PiV1=PyV.,.
3akoH JlanbTOHA: N3oxopHbIl nponecc:
= + P P
P = PatPs V=const; 1=-:%.
Pij— nmapuuajabHbIC JaBJICHUS. T T,
Macca 1 Mons cmecu rasos: N3o006apHbIit iporiecc:
m,+m, +... V. V.
M=—=— . P=const; —t=-2
e hoT
M 1 M 2
YHuBepcaiibHas ra3oBasi IOCTOSTHHASA : AnuabaTHbli mpoliecc. Y paBHEHUs
R = 8,31 x/(monb-K). Ilyaccona:
_ PV" = const;
UYucno ABorajipo: Na= 6,02-1023 MOJIb .
TV'™ = const;
[TocTosinnas bonbuMana: .
y-1
k =1,3810" Jlw/K. TP * =const.

3amaum AJ1s1 ayAUTOPHBIX 3aAHATHHI

1. B 6amnone oobemom 10 51 HaxomuTcsa renuit nmon gasiaeHueMm 10 MlIla npu
temneparype 27 °C. Ilocne toro, kak u3 0anona 6suto B3aTo 10 T renus, Temnepa-

Typa B 6aione nouusmiack A0 17 °C. Onpenenuts JaBieHUE refins, OCTaBIIErocs B
OaJoHe.

(OtBeT: 0,36 MIla)

2. B cocyne HaxoAuTCsl KOJTUYECTBO 107" momb KHCJIOpOJa U 107 r asora. Tem-
neparypa cmecu 100 °C, nasnenue B cocyae 133 mlla. Halitu o6bem cocyna, mapiiu-
aJbHbIC JABJICHUS KUCIOPOJa M a30Ta M YHUCIIO MOJIEKYN B €IMHULIE 00beMa cocyaa.

(Otmer: 3,2 m; 98 mlla; 35 mlla; 2,6-1019 M'S)
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3. Tpu oIMHAKOBBIX COCYy/a, COEAMHEHHbIE TPYOKaMHM, 3aOJHEHbBl HEKOTOPHIM
razom npu temnepatrype 4 K. 3arem Bropoii cocyn Harpenu a0 20 K, tperuii no 80 K,
a B TIEPBOM COCYJIe TeMIlepaTypa He U3MEHIIACh. BO CKOJIBKO pa3 M3MEHUIOCH J1aB-
JIEHHWE B MEPBOM cocye?

(OtBer: 2,4 paza)

4. 3aKkpbIThIi ¢ 00€MX CTOPOH UMJIMHAP Pa3/eieH Ha 2 paBHbIE YacTH 1o 42 cMm
nopiHeM. B 00enx nonoBrHaX HAXOASATCS OAMHAKOBBIE MACChl ra3a MpU TEMIIepaTy-
pe 27 °C. Ha ckoipko Haj0 HarpeTh ra3 B OJAHOW YacTU LWJIMHJIPA, YTOObI MOPILIEHb

CMECTHJICI Ha 2 CM.
(OtBert: 30 K)

5. I'a3 cxxat u3orepmuyecku ot oobema 8 11 10 oobeMa 6 1. JlaBinenue npu 3ToM

Bo3pociio Ha 4 klla. Kakum Obuto nepBoHavanbHOE JaBiIeHUE?
(OtBert: 12 xIla)

6. Onpenenuth Temmneparypy rasa, HaxXOJSILIErocs B 3aKpPbITOM COCYyHE, €Clid
nasineHne yeennuuTbh Ha 0,4 % OT mepBOHAYAIBHOTO MABJIEHUS INPU HArpeBaHUU
Ha 10 K.

(OtBert: 2500 K)

33)13‘11/[ I CAMOCTOATE/ILHOIO PCIICHUS

1. IIpu HEKOTOPOU TemIiepaType U HEKOTOPOM JaBJIEHUU ra3 A HUMEET IUIOT-
Hocth 0,4, araz B — 0,6 KT/MC. Kakyro mioTHOCTh OyJeT UMETh CMECh Ta30B IpHU

NPESKHUX 3HAYCHUAX JIABJICHHS M TEMIIEPATYPhI, €CJIU MacChl Ta30B OJIMHAKOBBI?
(Otser: 0,48 xr/m°)

2. Jlea G6amiona ¢ oobémamu Vi u V, = 4V; coennHeHbl TPYOKON C KpaHOM.
bamonsl 3anonHeHsl Bo3ayxoM npu aasienuu P; = 0,4 MlIla u P, = 0,6 MIIa coort-
BETCTBEHHO. Temmeparypa Bo3ayxa B OalyloHaX oJuHaKoBa. Kakoe ycTaHOBUTCS
JABJICHUE, €CJIM KPaH OTKPBITH?

(OtBeT: 0,56 MIla)

3. B ropu3oHTaipHO pacnoyioKEHHOM TpyOKe MEXIy 3amasHHbIM KOHIOM H
CTOJIOMKOM PTYTH, BBICOTa KOTOPOro paBHa 10 cMm, HAXOAUTCS CTOJOMK BO3AyXa JJIH-
Hoil 30 cMm. Ha ckonbko M3MEHMTCS JUIMHA CTOJOMKA BO3/AyXa, €ClIM TpyOKy mocTa-
BUTb OTKPBITHIM KOHIIOM BBepX W BHU3? ATMocdepHoe aasienue 0,1 Mlla. IlnoT-
HOCTb pTYTH paBHa 13 546 KT/M°.

(OtBert: 3,6 cMm; 4,6 cm)

4. ITpu narpeBanuu raza Ha 10 K o0bem yBenuuuics B 3 pasza npu MocTOSIHHOM
naBieHUH. B kakoM HHTepBaje TeMneparyp NpoOMCX0IUJI0 HarpeBaHue?
(OtBert: ot 5 10 15 K)

5. HaliTu mioTHOCTh ra30BOM CMECH, COCTOSIIIEH U3 OJTHOTO MOJIsI BOJAOpPOJa U

8 mouib azota npu aasnenuu 100 klla u remnepatype 300 K.
(Otser: 1,007 kr/m’)
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Bonpockl NporpaMMHUpPOBAHHOT0 KOHTPOJIS

1. JlaBnenue raza no ocHoBHoMy ypaBHeHHI0O MKT 3aBuCHUT OT TemmepaTypbl
corjacHo rpaduxy...

1) P 4 2) P 3) P
B |L~T2 |L~T

2. Temniepatypa o MOJIEKYJIIPHO-KHHETUYECKON TEOPUHU paBHA
1) T = (3/2) Ex; 2) T = (2/3) Ex; 3) T = Ex; 4)T=(3/2) En.

3. Kak u3MmeHnsierca Temneparypa rasa rnpu COBEpIICHUH IIUKJIA, U300paKeHHOT0
Ha PUCYHKE?

1) Ymenbaercs npu nepexoje ot 2 K 1 u yBenu4u- Pt 1

Baercs — oT | k 2.

2) YBenu4uBaeTcs MpU nepexoje or 2 K 1 u yMmeHb- Q
maercs — ot 1 k 2.

3) OcrtaeTcsi BeNMUYMHON MOCTOSTHHOM. 2 .V

4. [Tpu coBEpIICHNU HEKOTOPOTO TMpoliecca 00bEM YMEHBIIHWICS B 2 pa3a, a J1aB-
JICHUE YBEJIMYUIIOCH B 5 pa3. Bo CKOJIbKO pa3 M3MeHWIach TeMIiepaTypa rasa?
1) ymensimnacs B 10 pas;
2) yBenuuuniach B 10 pas;
3) yBenuumiach B 2,5 pasa.

5. IIpu n3oTepMuYecKOM pacliupeHuu o0beM yBenuuuics B 3 pasza. Kak uzme-
HUJIOCH JAaBJeHUE?
1) Bo3pociio B 3 pasa;
2) YMEHBIIIWIOCH B 3 pasa;
3) HE U3MEHMIIOCH.

6. M3oOpaxen Ha pucyHnke rpaduk P ot T anst iByx 066émoB. P 1V,
Kaxk cootHocsTCS 9TH 00BEMBI? V5
T

1) V1 < V2, 2) V1 > V2, 3) V1 = V2.
7. I'a3 coBepIiui mpoiiecc, H300pakeHHbIN Ha PUCYHKE.
Kax npu aTom nzmenusncs o00bém raza? P 2

1) yBenmuuuics;
1/

2) YMCHBIITUIICS;

3) ocTaiics HEM3MEHHBIM. T
8. 3agaHHbIN KPYroBOM IIMKJI IEpeprucoBaH B koopaunarax P, V. P | 2
BepHbIM sABIsI€TCS PUCYHOK. ..
4 3
~— T
| 7
4 3 4 —~—"3
4 3
\% vV = \%
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3augarTue 6

KIIACCUYECKHUE

PACITIPEJAEJIEHUA.

OUBNYECKASA KUHETUKA

OcHoBHBIE (hopMyJIBI

Pacnpenenenne Makcseiuia:
* 110 CKOPOCTSIM
3/2
f(V)=4n
2nRT

¢ 110 KHHCTUYCCKUM SHEPTUAM
EK

f(E,) = Ae . JE, .

%
2RT \/2 -
e V<,

Pacnpenenenue bonpumana:

® 10 KOHIICHTPALUN YaCTHUII
Mgh
n=neexp(" rT );

¢ 110 TOTCHIHWAJIbHBIM OHCPIUiAM

n= noexp(—%).

N = noexp(— m;iﬁh

);

CxopocTu MOJIEKYI:

* cpenusist apudmeTryeckas <V> = %I’ ;
TU

_ |3RT .,
* cpeHeKBaapaTHuHast Vep kg = ™

2RT

* HauOoJiee BeposTHas Vg = v

bapomerpuueckas popmyna:
Mgh
P = Poexp(——=).
0exp( RT )

JlnuHa cBOOOAHOTO TIpoOera MOJIEKyII:

(VY. - KT
-~ >= .
\/ETCdZSGKDP

(2)’

D> =

Cpennee uuciio coyaapeHui
3a | cekyHny:
</>= \Endzadmb ‘n.

Ilepenecénnas macca BelecTsa
npu 1updy3uu:
dM = —D|d—p -dS-dt.
dr

Koappunment nudpdysuu:
1

= Loy,

Ilepenec€HHOE KOIMYECTBO TEILIA
IIPU TEMIIONPOBOIHOCTH

40 = |9

r

-dS-dt.

KoadpuimeHT TennonpoBogHOCTH:

7= %<k><V>CVp.

IlepeHeCcEHHBIN UMITYIIBC
HaIIPaBJICHHOTO JABUKEHHUS
IIPU BA3KOCTH:

dp = —n &
dr

=-n -dS-dt.

Koaddumuent Bszkoctu:

= SRve.
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3amaum 10151 ayAUTOPHBIX 3aAHATHHI

1. Haiitu st ra3000pa3HOro a3ora TeMmeparypy, Ipu KOTOPOM CKOPOCTSIM MO-
nekya 300 u 600 M/c OyayT COOTBETCTBOBaTh OJMHAKOBBIC 3HAUE€HUs (YHKIUU pac-
npeneneHus Makcsesuia.

(OtBet: 303 K)

2. B cocyne oobemom 30 1 Haxomutcs 100 r kucimopona moj JaBiI€HUEM
3-10° [Ta. OnpeenuTs HAUGONEE BEPOSITHOE 3HAYCHHE KMHETHUYECKOI YHEPrHH MOJe-
KyJ KHCJIOpO/a.

(OtBeT: 4,8:107 JIx)

3. Kakas yacts Mmonekyn azora npu 150 °C o6namaet ckopoctsimu oT 300 m/c 10
325 m/c?
(OtBer: 2,84 %)

4. Ha xakoil BbICOTE IJIOTHOCTh BO3Jyxa coctasiser 0,5 OT MJIOTHOCTU €ro Ha
ypoBHe Mopsi? Temneparypy cuurtars paBHou 0 °C.
(OtBerT: 5,5 kM)

5. Haiitu cpeanioro anuHy cBoOOIHOrO npobera aToMOB Tefusl, MJIOTHOCTh KO-
Toporo 0,021 kr/m°. dspe = 0,19 HM.
(OtBet: 1,97 MKM.)

6. Kakoe konnuecTBo Tema TepsieTcs 3a 1 yac yepe3 OKHO 3a CYET TEIUIONpO-
BOAHOCTH BO3/yXa, 3aKJIIOYEHHOro Mexay pamamu? Ilnomans xaxaod pamel 4 M,
pacctosinue Mexay Humu 30 cMm. Temneparypa nomenienust 18 °C, Hapy»KHOTO BO3-
nyxa — munyc 20 °C. Inamerp monekyn Bozayxa 0,3 uM, nasnenue 100 xIla. Temne-
parypy Mexay pamamu cuntartb 272 K.

(OtBeT: 23 x/Ix)

33}13‘11/[ I CAMOCTOATECJIBHOI'O PCINCHUSA

1. Cxonbko Monekyn ynapsiercs 3a 1 ¢ 060 1 M° CTEHKH cocyaa, B KOTOpOM Haxo-
autcst azot nox pasiaenueM 1013 I'Tla u mpu temneparype 20 °C? dypep= 0,30 HM.
(Orser: 1-10" ¢ M)

2. Kakas 4acTb MOJIEKYN BOAOpOJia NP KOMHATHOM Temmeparype 22 °C umeer
ckopocTh oT 900 m/c go 1000 m/c?
(OtBet: 1,57 %)

3. bamnon BmMectumocthio 10 11 copepxkuT Bogopoa mMaccoil 10 r. Onpeaenutsb
CPEIIHIOI JUTMHY CBOOOJHOTO mpobera mMoJieKyd. DP(EKTUBHBIN TuaMeTp MOJEKYI
Bojiopoja paBeH 0,23 HM.

(OtBer: 18,7 HM)

4. Koadpduuuent nuddy3uum Boaopoga mpu HOPMAJbHBIX YCIOBUSAX pPaBEH
0,91 cm?/c. OmpenenuTs KOdQGUIMEHT TEILIONPOBOJHOCTH BOIOPOA.
(OtBert: 0,17 MBT/(M - K)

5. Haiitu cpenHiO0 apupMETHIECKYI0 CKOPOCTh MOJIEKYJI Ta3a, €CJIA CPEIHSISA
KBaJIpaTUYHasi CKOPOCTh paBHa 1 kM/c.
(OtBeT: 0,92 KM/c)
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Bonpockl NporpaMMHUpPOBAHHOT0 KOHTPOJIS

1. I'paduk pyHkmum MakcBeiia n300pa’keH Ha PUCYHKE. ..
1) (V) 2) f(V) 3) (V)

"V ~ >V VvV

2. HanbGonee BeposiTHAsE CKOPOCTh HAXOJUTCS U3 BBIPAKEHHUS . . .

1) [V-fvav =1; 2) df(V)

=0; 3) [f(v)dv =1.
0
3. ®yHkuua pacnpeneneHus Makcseia — 3T0 BeJIMYHMHA, paBHAS. . .

V)= T 2 1V = 3 v =N

4. Ha pucyHKe HapHCOBaHBI JiBe KpuBbie pacmpenene- f(V)
HHsT MakcBesuia mpu IByX Temreparypax. Kak cooTHOCSTCS T,
TEMIIEPATYPHI?
1) T1> T 2) T1< Ty ITi=T, >V

5. YcnoBue HOpMUPOBKHU (DYHKIIMM pacripeneneHrus MakcBelia 3anuchiBacTCs
KaK...

1) Tf(V)deO; 2) Tf(V)del; 3) [f(V)dV=N.

6. Ha pucynke npeacrapiied rpaduk (yHKIUU paclpeesieHUs] MOJICKYJ Ue-
aJlBHOTO Ta3a Mo ckopocTsaM (pacnpenenenue Makcgemna), rae f(V)=dN/(NdV) —

J0JI1 MOJIEKYJI, CKOPOCTH KOTOPBIX 3aKJIOUEHbl B MHTEpBajie ckopocted or V 1o
V + dV B pacuere Ha €IUHUILY STOrO HHTEpPBaa.

f(v)

- ——

47

BEF

chr

|
1. JInst 3TOM QyHKIIMM BEPHBIM YTBEPKICHUEM SIBISETCS. . .
1) ¢ pocToM TeMIiepaTypbl MAKCUMYM KPHUBOM CMEIIAETCS BIPABO;
2) ¢ pocTOM TeMIIepaTypbl BEJIMUMHA MaKCUMyMa PacTET;
3) ¢ pocTOM TemImepaTyphl IUIOIIA b O]l KPUBOU pacTeT;
4) ¢ pocToM TeMmmepaTyphl IUIOMIAb 3aIITPUXOBAHHON TMOJIOCKU OYJET YMEHb-
IAThCA.
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2. Ecnu, HE MeHSS TeMIIepaTyphbl, B3ATh IPYroi ra3 ¢ MEHbIIEN MOJSPHOM Mac-
COM Y TAKUM K€ YHUCIOM MOJIEKY, TO...
1) miomaas noJl KpUBOW YMEHBIIUTCS;
2) BeIMYMHA MaKCUMyMa YBEJIUYUTCS;
3) MakCUMYM KpHMBOM CMECTHUTCS BIPABO B CTOPOHY OOJIBIIMX CKOPOCTEH.

/. B Tp€x 0IMHAKOBBIX COCYAAaX MPU PABHBIX YCIOBHUSIX HAXOJUTCS OJIMHAKOBOE
KOJIMYECTBO BOAOPOJA, Melaus W a30Ta. Y KaKOro ra3a HauBEPOATHEWINAs CKOPOCTh

MoJekyn Oyaet 6oblie?
1) y Bogopona; 2)yrenus; 3)yasora; 4)yBcex OyaeT OAMHAKOBOM.

8. Ha ykazannom rpaduke opaunata f(V) onpenenser f(V) 4
1) aGCONMIOTHOE YHCIIO MOJIEKYJI, CKOPOCTH KOTOPBIX
paBHbI V;
2) OTHOCHUTEIBHOE YUCIIO MOJIEKYJI, CKOPOCTH KOTOPBIX
paBHbI V; >\/
3) OTHOCUTEIBHOE YHCIIO MOJICKYJI, CKOPOCTH KOTOPBIX JIEXKAT
B €IMHUYHOM MHTEpPBAJie CKOPOCTell B 00s1acTu ckopoctu V.

9. I'paduk pynkuuu pacupenenenus boapliMana mokasaH Ha pUCYHKE. ..

1)nl 2) n 3) n ¢
h E. , E

—

10. Ha xaxom rpaduke npaBUJIbHO HapucoBaHbl 3aBucumoctu P(h) mist nByx
pa3INYHBIX TeMnepaTyp?

1)P

11. Kakasi 3aBUCUMOCTH IMOJHOW 3HEPIHMHU YacCTHUI] OT TEMIEPATyphl COOTBETCT-
BYET 4aCTULIaM, KOTOPbIE IOJAUHHSIOTCS CTaTUCTUKE MakcBena-bonabimana?

1) E, 2) E 3) E
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3ausaTue 7

HEPBOE HAYAJIO TEPMOANHAMUKU

OcHoBHBIE (hopMyJIBI

= L\RT.
2

BryTpeHHss dHeprus uaeanbHoro rasa:

IlepBoe Hayano0 TEPMOAMHAMUKU
Q=AU+ A

Pabota ra3za npu u3omnporieccax:

o V.
* u3orepMuyeckud A = vRT-In—=;

1
* U30XOpHbIN A = 0;
* n300apHbIii A =P AV ;

RT, m {1— (ﬁ)yl} |

e aradaTHRIA A =

MoutsipHast TEIIOEMKOCTh
IIpU U30IIpoLeccax:

* U30XOpHBIN C,, = %R ;
* u300apHbIil C, = %R ;

C,=C,+R.

y-1 M Vi
Koadpunment Ilyaccona (mokaszarennb
aauadaThl):
i+ 2, _ Gy
Y i Y C, .

Yucno crerene cBOOOIHI:
| = 3 — OJHOATOMHBIH ra3;
| =5 — AIByXaTOMHBIN Ta3;
| = 6 — MHOTOATOMHBIH Ta3.

Temmo0éMKOCTE CMECH Ta30B:
C=mC;+n,C, +...,

CBs3b yaenpHOU
Y MOJIAPHOU TENJIOEMKOCTEN:

rze Ny, N, — BecoBbI€ (MM MacCOBBIE) Cyy = Cu
JOJIU T'a30B. A M
ml mZ
n=————; n=——2—,
m,+m, +... m,+m, +...

3amaum 4151 ayAUTOPHBIX 3aAHATHHI

1. I'a3z, 3anumaBmuii o6beM 2 1 npu nasienun 0,1 Mlla, pacimupuics uzorep-
Muuecku a0 4 1. Ilocme sToro, oxmaxkaas ra3 M30XOpHO, YMEHBLIWIIN JAaBJICHUE B
2 paza. Jlanee ra3 uzobapHo pacmupuics 10 8 1. Haiitu paboTy, coBepieHHYIO ra-
30M. Haueptuth rpadux 3aBUCMMOCTH JaBiieHUs OT oObema. OTBET OKPYIJIUTH 10
NECATKOB.

(OtBert: 240 JIx)

2. Beruncauth k03@duuuent Ilyaccona ans cmecu, cocrosiieit u3 3 mosnei ap-
rOHA U S5 MOJIEW KUCI0pPOa.
(OtBert: 1,47)

3. A30T Maccoli 14 r amnabaTUYeCKu pacHIupsIOT TaK, YTO JABJICHUE YMEHBIIIA-
eTCs B 5 pa3, U 3aTeM M30TEPMHUUYECKH CKUMAIOT J0 IepBOHAYAIBHOTO NaBieHus. Ha-
yanbHas Temnepatypa azota 420 K. U306pa3urts npouecc Ha nuarpamme PV. Haiitu:
a) Temreparypy raza T, B KOHIIE Tpoliecca; 0) KoimuuecTBO Teria Q, oTaaHHOe ra3oMm;
B) MpupallieHue BHyTpeHHel sHepruu raza AU, r) coBepiiieHHyIo ra3oM padboty A.

(OtBeT: 264 K; 1,76 x1x; — 1,62 xJIx; — 0,14 xJIx)
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4. Azor maccoil 20 r HarpeBarOT IpH MOCTOSIHHOM JnasieHuud oT 20 °C no

100 °C. HaiiTu KOJAMYECTBO TEIJIOTHI, MOTJIOIEHHOE Ira30M, U3MEHEHUE €ro BHYT-
PEHHEH SHEPTUU U COBEPUIEHHYIO MPU 3TOM TMpoIecce padoTy.

(OtBert: 1,662 xJIx; 1,187 x/Ix; 0,475 x/Ix)

5. B BepTHKAIBHO PAacCIIONOKEHHOM LHIMHAPE C IUIOMAbI0 OCHOBAHMS 1 M’
noj nopirHeM Maccoit 10 kr, ckonw3siiiemM 0e3 TpeHus, HaxoAuTcst Bo3ayx. [Ipu Ha-
rpeBaHUU BO3/yXa MopiieHb nogusica Ha 10 cM. Haittu paboTy, coBepii€éHHYIO BO3-
nyxoM, ecim atMochepHoe gasienue passo 0,1 MITa. g = 9,8 m/c’.

(OtBert: 19,8 JIx)

6. Bomopoa npu HOpMalIbHBIX yCI0BUsAX uMen oobeM Vi = 100 M°. Haiiti m3me-
HeHre AU BHYTpEHHEW dHEpruu ra3a fnpu ero aguadaTuyeckoM PacIIupeHUH 10 00b-
ema V,=150 M,

(OtBet: —10,24 M]Tx)

33}13‘11/[ JIA CAMOCTOATEJIBHOI'O PCINCHUSA

1. Bo3ayx maccoit 1 kr, Haxonsmuiics npu temneparype 30 °C u naBiaeHuu

1,5 MIla, pacmmpsiercs: aiuadaTUUECKH TaK, YTO JABJICHUE TIPU ITOM MajgaeT 10 1 aTMm.
HaiiTu: koHeunyo TemnepaTypy U paboTy, COBEPILICHHYIO T'a30M MPU PACIIMPEHUH.

(OtBeT: — 3 °C; — 23,64 xJIx)

2. Koapouuuent Ilyaccona st HekoToporo rasa paseH 1,4. BeluuciauTh 4ncio
CTeneHel cBOOOBI AJIs ATOTO Tasa.
(OtBerT: 5)

3. Onpenenuth MossipHyto TeroeMkocTh Cy cMecu (50 % mo Macce Bojiopojia

U Tenus), 3aKioueHHo B ob0beme 1 1, mpu temmneparype 27 °C u naBieHUH
106,4 xI1a.

(OtBet: 16,62 Ik / (moiib - K))

4. Hekotopas macca rasa, 3anumaromiero oorsem Vi = 0,01 M3, HaXOAUTCS TIPU
nasnennu P1 = 0,1 MIIa u temneparype T; = 300 K. I'a3 HarpeBaercst BHayane npu
MOCTOSIHHOM o0BbeMe 10 Temnepatypbl T; = 320 K, a 3aTem npu nocTossHHOM JaBiie-
Huu 1o temnepatypsl T3 = 350 K. Haiitu paboty, coBepiiiaemyo razoM Ipu mnepexo-
1€ U3 cOoCcTOsAHMS | B cocTostHUE 3.

(OtBet: 100 JIx)

5. BeIUMCIUTD yIETBbHYIO TEINIOEMKOCTh MPHU MOCTOSTHHOM O0BEME TSl KHUCIIO-
pona.
(OtBert: 649 JIx/(xr-K))

Bonpockl NporpaMMHUpPOBAHHOT0 KOHTPOJIS

1. I3MeHeHue BHYTpEHHEN YHEPTUU ...
1) 3aBHCHUT OT BHJIa TIPOIIECCA, COBEPIIIAEMOTO Ira30M;
2) HE 3aBUCHUT OT BHJIa MPOIECCa, COBEPIIAEMOT0 T'a30M;
3) 3aBUCHUT OT U3MEHEHHsS 00beMa rasa.
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2. YHHUBepcaibHas ra3oBasi IOCTOSTHHASI paBHA. ..
1) pabote 1 most ra3a nmpu u3o0apHOM ero HarpeBanuu Ha 1 K;
2) pabote 1 kumorpamma rasa npu u3o0apHOM ero HarpeBanuu Ha 1 K;
3) pabote 1 mMous ra3a npu U30TepMUUECKOM HarpeBaHuu Ha 1°C.

3. PaboTa n3zo6apHoro npouecca npaBuibHO U300pakeHa Ha rpaduke. ..
1) P 2) P 3 Py

/R

\% \%
4. Tlpn agnabaTuyecKoM paclIMPEeHHUHU ra3a ero TeMreparypa...

1) moHmxaercs; 2) MOBBIIIACTCS, 3) He U3MEHSIETCHI.

5. BHyTpeHHsIsl 3HEeprusi UJeaJbHOI0 ra3a 3aBUCUT OT TEMIIEPaTypbl COIIACHO
rpaduky...

1) U 2) U 3) U
T T T

6. 'a3 coBepiuaeT npouecckl, NoKazaHHble Ha pucyHke. Pabora Aj.3 paBHa...

1) A=p,-V;; Pyt :

2) A=2-p, - V; P1 |

3) A=3-p,-Vi; - 3

*\V
Vi 3V;
/. IIpu n300apHOM U U30XOPHOM MIpoIieccax TeMIepaTypa Pl 2
m3menunnack Ha 100 K. Yemy paBHO n3MEHEHHE BHYTPEHHEN
3HEpruu 5 MoJieit Boaopoaa? 3
1) 2 xJIx; 2) 3 xJIx; 3) 5 x/Ix. \Y

8. [Ipu n30TEpMHUUECKOM PACHIMPEHUHN ra3a €ro BHYTPEHHSS SHEPT U . ..
1) yBenmuuuBaeTcs;  2) yMCHBIIACTCS; 3) He u3MeHsieTcs.

9. TIpu U30XOPHOM ITPOIIECCE KOJIUIECTBO TEIIa UJIET. ..
1) Ha coBepieHHE PAOOTHI;
2) Ha U3MEHCHUE BHYTPCHHEH dHEPIuy;
3) Ha coBepIleHHe Pa0OThHl M H3MEHEHUE BHYTPEHHEH YHEPTHUH.

10. Cpennsisi KUHETHUYECKAsl YHEPTU MOJIEKYJ ra3a Mpu Temieparype T 3aBUCUT
OT UX CTPYKTYPBI, YTO CBSI3aHO C BO3MO>KHOCTBIO PA3JINYHBIX BUIOB ABUKECHHUS aTO-

MOB B MoJiekyJie. CpeHsisi KWHeTH4YecKas sHeprust moyiekys renus (He) paBua
1) (5/2) kT, 2) (1,2) kT, 3) (712) kT; 4) (3/2) KT.
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11. CpenHsist KUHETHYECKAsi SHEPTHS. MOJICKYJIbI HCAIBHOTO ra3a MpU TeMIlepa-
type T paBHa &= (i/2)kT. 3aech | = Ij; + igp + Ix — YHCIIO CTEMEeHEH CBOOOIBI OCTY-
NaTeJIbHOTO, BPAIATEIIbHOTO M KOJICOATEIbHOTO JBHUKCHHUA MOJIeKyJbl. [IJis aTomap-

HOT'0 BOJIOPOJIA YUCIIO | paBHO. ..
17, 2) 1; 3) 3; 4) 5.

12. OnHOATOMHOMY UJI€aJIbBHOMY ra3y B pe3ysibTaTe U300apHOro mporiecca mo/i-
BEJICHO KoiudecTBO Teria AQ. Ha yBennueHue BHYTpEHHEH SHEpPruu ra3za pacxojy-
€TCs YacThb TeII0Tel AU/AQ, paBHasl. ..

1) 0,25; 2) 0,75; 3) 0,6; 4) 0,4.
13. Ha (P,V)-nmuarpamme u300paskeHbI JiBa IIUKIMYECKUX MTPOIIECCa.
P 4 I I 1 ] 1 I I 1
) I T N
3 —
. JEE i 11
I !
1 ) :
T e A D
" 2 3 4 5 5 7 8 v
OtHomeHue padbot A/A};, COBEpIICHHBIX B 3TUX IUKJIaX, PaBHO. ..
1) -2; 2) 0,5; 3) 2; 4) - 0,5.

14. /lmarpaMMa IUKIMYECKOTO IpoIlecca HACATbHOIO OJHOATOMHOIO Ta3a Ipej-
cTaBiieHa Ha pucyHke. OTHOIIeHHE pabOThI IPU HATPEBAHHUH Tra3a K paboTe MpU OXJIaxK-
JICHUH PABHO. ..

p.kMa
500 ______ 1
200 |-cmam-- 31 5
5.5 ojs Wom?
1) 3; 2) 5; 3) 1,5; 4) 2,5.
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3ausarTue 8

BTOPOE HAYAJIO TEPMOJANHAMUKHU

OcHoBHBIE (hopMyJIBI

KIIJI napeanbHOM TEMI0BOM MaIlIMHBI: N3menenue sHTpOnUu:
AL Q-Q. T-T, (dQ
n=—; n= ;o M= AS=[—=.
Ql Ql Tl 1 T
X0n10uAbHBIA KOIDPUIUEHT: CBs13b DHTPOINUH C TEPMOJIUHAMUYECKON
N, = Q, BEPOSITHOCTBIO:
A S=k-InW.
KonuuectBo Temna N3menenue snTponuu
MIPY TEIUIOBBIX SIBICHUSX: MIPU U30MpoIECCaXx:
° = . . - o V
HarpesaHue Q = Cy, -m-At; * U30TEpMUYECKUN AS=VR-In—%;
* IUTaBJICHUE Q =A-m, Vi
o T
* mapooOpa3zoBaHue Q=r-m. * U30XOpHBIH AS=v-C, - |n?2 .
TepMoanHamuueckass BEPOATHOCTb CO- Tl
CTOAHHMS. * u300apHbIil AS=v-C,-In-%;
NI T
B N,ENGENGL. e amabaTHBIN AS =0.

3amauu AJ1s1 ayAUTOPHBIX 3aAHATHHI

1. Huki, coBepriaeMblii AByMsI KHJIOMOJISIMU OJIHOQTOMHOTO HJEalbHOIO Tasa,
COCTOUT U3 U30TEPMBI, H300apbl U U30XOpPHhl. M30TepMuyecKkuii mporuecc NpoOuCXoIuT
pyu MakCHUMaJIbHOW TeMmriepaType uukia, paBHoi 400 K. M3BecTHO Takxke, 4yTo B
npejenax HUKIa 00beM ra3a U3MeHsAeTcs B 2 pa3a. Beluncnuth paboTy rasa 3a LUKI
n KII/] uuxna. CpaBHuth ero noinydeHHoe 3HaueHue ¢ KIIJ[ nukia Kapuo, nposo-
JUMOI0 B MHTEPBAJe Temreparyp ot T,,, 10 T, JaHHOTO LUKJIA.

(Otser: 1,28 MIx; 13 %; 50 %)

2. UneanbHas TeruioBas mamHa KapHo, UK KOTOPOW coBepiaercs B oOpat-
HOM HampaBJICHUU (XOJOAWJIbHAS MallnHa), ucnosib3dyeT Boay npu 0 °C B kauecTBe
xononunpHuKa U BoAy npu 100 °C — B xkauecTBe HarpeBarensi. CKOJBKO BOJbI HYX-
HO 3aMOpPO3UTh B XOJIOJWJIbHUKE, 4TOObI NpeBpatuTh B map 500 r BOJbI B KUIISITHIIb-
HUKE?

min

(OtBert: 2,47 kr)

3. Temmneparypbl XOJIOIUIbHUKA U HArPEBATEIS UJICATBHOW TETJIOBOW MAIIUHBI
cootBeTcTBeHHO paBHbl 400 u 300 K. ['a3 3a0upaer 3a OJuH LMKJI OT HarpeBaTess
60 x/[>x terna. Haiitu KIIJI TerioBoit MalmMHbl U KOJWYECTBO TEIia, OTJAHHOE XO-

JOTUITLHUKY.
(OtBeT: 25 %; 45 xJIx)
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4. B npouecce 0JHOTO LMKIAa pabOThl ueadbHas TEIoBas MalllHa OTAAET XO-
noaunbHUKy 80 % Teruia, mosydyeHHOro ot Harpearesns. Hailtu temnieparypy Harpe-
BaTels, eciii Temmeparypa xonoauiabHuka 200 K.

(OtBert: 250 K)

5. A30T mMaccoit 56 r anuabaTHO pacMpuiau B 3 pasa, 3aTeM HM300apHO CxKaIu
710 TIEpBOHAYAIILHOTO 00beMa. OnpeenuTh H3MEHEHUE YHTPOITHH.
(OtBeT: — 63,9 [Ix/K)

6. Haiit u3meHnenue sHTponuu npu HarpeBaHuu 5 kr Boabl oT 20 °C no kumne-
HUS C €€ MOCJIeAYIOIUM npeBpanienrem B nap npu 105 °C.
(OtBert: 11,5 M]Ix)

33}13‘11/[ JIA CAMOCTOATEJIBHOI'O PCINCHUA

1. T'a3 coBepiaet nuki Kapuno. Temnepatypa xonoaunsHuka 290 K. Bo ckonb-

ko pa3 ysennuutcs KII/ nmkna, ecnm teMmneparypy HarpeBaTens MoBbICUTh OT 400
no 600 K?

(Otgert: 1,879)

2. Bo ckonbKO pa3 HEOOXOAUMO yBEIUYUTh 00beM 10 MOJIb Ta3a Mpu U30TepPMHU-
YECKOM PACIIMPEHUH, €CIIA €ro SHTpoNHUs yBenuuuiach Ha 57,6 JHx/K?
(OtBer: 2)

3. Ilpu HarpeBaHUM IBYXaTOMHOTO Ta3a B KOJUYECTBE 5 MOJIb €T0 TeMIIepaTypa
yBeIMuMiIach B 4 pasza. OnpenaenuTs N3MEHEHHE DHTPOIUH, €CITU HarpeBaHUe MPOUC-
XOJIUT: a) U30XOPHO; 0) U300apHO.

(OtBet: 144 JIx/K; 201,6 Ix/K)

4. ineanbHbI1 MHOTOATOMHBINA Ta3 COBEPIIAET LMK, COCTOSIINN U3 IBYX HU30-

XOp M JBYX M300ap, mpu4eM HaubOojblliee JaBJICHHE ra3a B JBa pa3a OOJbIle Hau-

MEHBIIIETO, a HAMOOJbIINKA 00bEM B YEThIpE pasza Oosbllle HauMmeHblnero. Omnpene-
mute KIIJ] mukna.

(OtBet: 10 %)

Bonpockl NporpaMMHUpPOBAHHOT0 KOHTPOJIS

1. Cymma npuBeJEHHBIX KOJUYECTB TEIJIOTHI MPU COBEPIICHUU 3aMKHYTOU Tep-
MOJIMHAMHYECKON CUCTEMbI 0OPATUMOTO 3aMKHYTOT'O IIUKJIA. ..
1) ocTaercs BETUYMHON MOCTOSHHOM;
2) SIBIISICTCS OTPHUIIATEIBHON BETMUYNHON;
3) ABISETCS MOJOKUTEIBHOM BETMYUHOM.

2. TepMoguHaMHuuecKasi BEpOATHOCTh YKa3aHHOTO

COCTOSIHUSI CHCTEMBI, COCTOSIIICH 13 8 MOJICKYJI, paBHA... . o o
1) 35; 2) 140; 3) 280.

3. ®opmynupoBKa BTOPOro Hayaia TePMOJIMHAMUKH 3BYUUT. ..
1) HEBO3MOXKECH BEUHBIN JABUTATENb | poja;
2) HEBO3MOXEH BeUHBIH qBurateis |l posa;
3) Henb3sl co3/1aTh BeuHbIi nBuratenb Hu |, Hu |l posa.
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4. Iluxn KapHo cocTouT u3...
1) 1ByX U30XOp H ABYX ajuadar;
2) IBYX M30TEPM U JBYX ajuadar;
3) ABYX M30TEPM H JIBYX H300ap.

5. BeuHrblii 1BUTaTeNh UMEET. ..
1) oguH TEIJIOBOM pe3epByap, M3 KOTOPOro padodee Tejao 3a0uUpaeT KoJuue-
CTBO TEILIA;
2) OJIMH TEIIOBOM pe3epByap, KOTOPOMY pabouee Tejao OTAAeT KOJIUYEeCTBO
TEMa;
3) 1Ba TEIUIOBBIX pe3epByapa, OJTHOMY M3 KOTOPBIX OTAAaeTCS pabounuM TeIoM
TEII0, a U3 IPYroro — 3adupaercs.

6. [Tone3nas pabora, coBepiiaeMasi TEIIOBOM MAIlIMHOM, paBHa. ..

A =p-AV; 2) A=Q, -Q,; 3 A=FS
7. HepasenctBo Kiaysnyca 3anuchIBaeTcs. ..
6Q 6Q oQ
R o %2 >0, R <o
1) §= 2) |3 3) §%
8. Iuxn KapHo mpaBuibHO HApUCOBAH Ha PUCYHKE. ..
)P, 2)'S 3)P

9. Cucrtema u3 TEpMOJUHAMUYECKOTO COCTOSAHMS 1 1 kool o |o
IEepEeluIa B HOBOE TEPMOANHAMHUYECKOE COCTOSIHUE 2. *
Yemy paBHO U3MEHEHUE SHTPONUU? 2 Leof| o

317102 2% ov1147.08 2%, gy535.102 I
1) . 2) b 3) .

10. Ha pucyHke mpeacTaBieH IIUKJI TEIUIOBOM MalllMHBI B KoopauHatax T, S, raoe
T — TepMoIMHaMUYecKas TeMIepaTypa, S — 3HTPOIHU. Y KaXUTe TEMIEpaTypbl HarpeBa-
Tenel (TeIIOMCTOYHUKOB) U XOJOAUIBHUKOB (TEIUIONPUEMHHUKOB), KOTOPBIE OCYIIECTB-
JISUTH TETIIO0OMEH ¢ paboyuM TEJIOM B 3TOM LIMKIMYECKOM IpoIiecce.

Ta

[
| T

2
1) narpeBarenu — T3, Ts; xonomunbauku — Ty, To, Ty;
2) narpeBatenu — T4, Ts; xomoauiabHUKU — T1, To, Ts;
3) narpesatenu — T3, Ty4; TS; xonmoaunsuuku — Ty, To;
4) narpesarenu — Tp, Ty; T5; xonogunbuuku — Ty, Ts.
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11. DHTpONHS N30IUPOBAHHON TEPMOAMHAMHUYECKON CUCTEMBI B X0€ 00paTUMOro
mporuecca ...

1) TonpKO YOBIBAET; 2) TOIBKO BO3PACTAET; 3) ocTaércs MOCTOSIHHOM.

12. B nporiiecce M30TEPMHUECKOTO COOOIICHHUS TEIUIa IMOCTOSHHON Macce Hjie-
aJILHOT'O Ta3a €ro DPHTPOIIHS. . .
1) He MeHseTCs; 2) yBEIMUNBACTCS; 3) yMeHbIIaeTcsl.

13. B mpoliecce M30XOpPHOI0 HAarpeBaHusl MOCTOSTHHON Macchl MI€AJIbHOTO ra3a
€r0 DHTPOIUS. ..

1) He MeHseTC; 2) yBEIMUNBACTCS; 3) yMeHbIIaeTcsl.

14. DHTpOonUs HEU3O0JIUPOBAHHON TEPMOJAMHAMUYECKON CHUCTEMBI B INPOLECCE
IIJIaBJICHUS B HEU BELLECTBA. ..
1) yBenuuuBaercs;
2) ocTaéTcs MOCTOSTHHOM;
3) yObIBaer;
4) MOXKET Kak yObIBaTh, TaK U OCTABAThCSI OCTOSHHOM.
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