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1. Onucanue poHIa OLEHOYHBIX CPEICTB (OLEHOYHBIX MATEPHAJIOB)

®oHJ OIICHOYHBIX CPENCTB (OIICHOYHBIC MaTepUalibl) BKIOYACT B ce0si KOHTPOJIbHBIC 3a/1a-
HUsE U (MJIM) BOMPOCHI, KOTOPhIE MOTYT OBITh MPEUIOKEHBI 00YYaIOIIEeMyCsl B paMKax TEKYIIEero
KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTallud MO JUCHUIUIMHE (MOIYI0). YKa3aHHBIC
KOHTPOJIbHBIE 33J[aHus U (WJIM) BOIIPOCHI MO3BOJISIOT OLIEHUTD JTOCTHXKEHHE 00YJIaIOIIMMCS TUIAaHH-
PYEMBIX pe3yJbTaTOB OOYYEHHsS IO TUCHUIUIMHE (MOMIYIIO), YCTAHOBICHHBIX B COOTBETCTBYIOILCH
paboueii mporpaMmme TUCHUIUTAHBI (MOIYJIs), @ TaKKe CPOPMUPOBAHHOCTH KOMIETEHIIMN, YCTaHOB-
JICHHBIX B COOTBETCTBYIOIIEH 0OIIe XapaKTepHCTHKE OCHOBHOW mNpodeccHoHanbHOM 00pa3zoBa-
TEJIbHOW MPOrpaMMBl.

[TonHBIe HAUMEHOBAHMS KOMIIETEHIIMM M WHAMKATOPOB UX JOCTHXEHHS NPEICTABICHbBI B
o01e XxapakTepUCTUKE OCHOBHOM MpodeccnoHaabHOM 00pa30BaTeIbHON TPOTrPAMMBI.

2. OuneHounsble cpeacTBa (OLEHOYHbIE MATEPUAJIbI) IJIsl MPOBEIEHHUS TEKYIIEro
KOHTPOJIsSI yCIIeBAeMOCTH 00y4AIOLIUXCA M0 TUCHUILTHHE (MOTYJII0)

1 cemectp

IlepeyeHb KOHTPOJILHBIX 3aIaHMI ¥ (MJIH) BONPOCOB /1JIsl OLIEHKH ¢(hOPMHPOBAHHOCTH KOM-
nerennuu OIIK-1

1. KonTponbHoe 3amanue. Halimure MOayib pa3HOCTH BEKTOPOB |é - b| , o Y, M
U300paKeHHBIX HA PUCYHKE ClipaBa. Pe3yabTaT OKpyIJIMTh JI0 IBYX 3HAua- 6 [ =la [
mux mudp u yKa3ath MPaBUIBHBINA OTBET: 4 D
a)36 6)8 8381 n72 na)l14 )99 k) apyroii oTBeT S LD

H X, M

2
0 2 4 6 8
¥V, M 2. KontponbHoe 3amanne. Paccunraiite Ha OCHOBaHUH JaHHBIX, IPUBE-
8 [ JICHHBIX Ha PUCYHKE CJI€Ba MOJYJIb BEKTOPHOTO MPOU3BEICHHSI ‘[QXB]‘
T
6 fr— _ .
" b JUIE ©300paKCHHBIX BEKTOPOB a8 U E) . Pe3ybpTar OKpyrimTh 10 IBYX 3Ha-
4T a B yamux Hudp U ykazaTh MOJYyYEHHBIH OTBET:
L~ v
2 a)32 0)14 B)16 1)31 )22 )28 k) apyroii oTBET
X, M
0 2 4 6 8
3. Konrtponsnslit Borpoc. Kamens Opocuiiy moJ| yrioM K TOpU30HTY lg < v
- 0
CO CKOpOCThIO V. Ero TpaekTopus B OJHOPOIHOM II0JIE TSKECTH 2 C
. D

n3o0pakeHa Ha pucyHke. CompoTHBICHHS BO3ayXa HET. B kakoit A E
TOYKE TPACKTOPHH MOJIYJIb HOJIHOTO YyCKOPEHHsSI KAMHS MAKCUMAICH. -
a)AuE; 06)BuD; B)C, I) BO BCEX TOYKAX OJMHAKOB,;
4. KontponbHoe 3a1anue. MarepuanbHas Touka M cBoOoHO 6€3 TpeHus
CKOJIB3UT B IOJIE CHJIBI TSKECTH M0 IJIAJIKUM CTCHKAM CMMMETPHYHOM siMbl (A A M AB
u B —HauBbIcIIHe TOUKH ogbema). [Ipu 3TOM BelMvrHA TaHTCHIMATLHON
(kacarenbHOW K TPACKTOPUH) MPOCKIIUH YCKOPEHHS TOUKH M (YKakuTe 0
NPaBUJIBHOE YTBEPIKICHHE):
a) paBHa HyJIO B Touke B 0) MakcuMmanbHa B HIDKHEH Touke Tpaekropuu O

B) HE paBHA HYJIO B TOUKE A r) OIMHAKOBA BO BCEX TOYKAX TPACKTOPHU
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5. KonTponbHoe 3ananue. BennunHa yria noBopora (bmnqecxoro T€Ja BOKPYT 3aKPEIUIEHHON Ocu

BpallCHUS 3aBUCUT OT BpeMeHHu t 110 3a1<0Hy (I)( ) , TII€ 0.~ TIOJIO’KUTENNbHAsI KOHCTAHTA. YKa-
JKHUTE IPaBUIbHbIN rpad)uk BpeMeH- i

HOM 3aBUCUMOCTH IPOEKLIUH YIJIO- t L t \ t 1
BOM CKOPOCTH Ha OCh BpAIllCHUS [TPU B) r) 1) €)

3TOM YCIIOBUM:

6. KonrponbHoe 3a1anue. J[uck Bpamaercs BOKPYT CBOei ocu, n3Me- ; O A
HSISI TPOEKIIMIO CBOEH YIJIIOBOM CKOPOCTH TaK, KaK MOKa3aHO HA PUCYH-
Ke. YKaXHTe, Ha KaKUX y4acTKax rpaq)mca MIPUBEJICHHON 3aBUCUMOCTH 0 B D ¢

w, (t) BekTOp YrIIOBOH CKOPOCTH @ HATIPABIEH MO OCH Z?
a)0-AuA-B 6)0-AuC-D B)A-BuB-C r)B-Cu C-D

. 1xnw/c (- KoHTpomnbsHOe 3ananue. TeHHHCHBII MY JIeTEN C IMITyIbCOM [y (MacmTad u

I

_! HarnpaBJCHUE yKa3aHbl HA PUCYHKE). B rOpr30HTAIbHOM HANpPaBICHUN Ha KOPOTKOE
— P, A— Bpems At = 0,1c Ha M9 TOZIEHCTBOBAJ TIOPBIB BETpa ¢ mocTosiHHOM cuoi F = 30
7 H. Ha ocHOBaHuU aHHBIX, IPUBEACHHBIX HA PUCYHKE, PACCUNTANTE BEIUYUHY UM-
myJbca Pz MOCIE TOTO, KaK BETEP YTUX, U YKAKUTE MPABUIBLHBIN OTBET:

- K5 a)8xrM/c 0)5wxri/c B)4dwrl/c T1)35kr@/c 1) 25 krilc

Mt

F.

U, Jx 8. KontponbHoe 3aganne. HeGomnbas maitba HaunHAeT ABIKEHUE
100 o 0e3 HaYaTbHOM CKOPOCTH TIO TJIA/IKOM JIISTHON TOPKE U3 TOUKH A.
\\ ConpoTtuBieHue Bo3ayxa NpeHeOpeKMMO Majio. 3aBUCUMOCTb T10-
80 \! TEHIIMAJIHHON SHEPTUH A0kl OT KOOPAWHATHI X U300pakeHa Ha
60 5 rpaduke U (X) . Ckopocts maiiGer B Touke C (yKakuTe NPaBHIbHOE
40 yTBEPIKJICHHUE):
20 ‘C a) B 2 pa3a MEHbIIIe, UeM B TOUKe B;

‘ 0) B 3 pa3a MeHbIIIE, YeM B TOUKe B;
0 2 4 6 & l0xwm p)p /3 pasGonslre, yeM B Touke B;
r) B +/2 pa3 Gomslre, ueM B Touke B;

9. KontponbHoe 3aanne. M3 )KecTu BeIpe3alid TPU OJIMHAKOBBIC JIETaTH 0
B BHJIE Aiutnrica. [[Be getanu paspe3alid Ha YEThIpe OJIMHAKOBBIE YACTH. ﬂ D | |

3aTeM BCE YaCTH OTOJBUHYJIHU IPYT OT APYyra Ha OJJMHAKOBOE PacCTosi- Il
HHUE U PACCTABUJIM CUMMETPUYHO OTHOCHTEIbHO ocu OO' (M. puc.). Q D
BeiOepuTe npaBuIbHOE COOTHOIICHNE MEXK/Y MOMEHTAMHU HHEPITUH e

5TUX JieTaneii otHocuTenbHo ocu OO0 h bz 13
a) HE XBaTaeT aHHbIX; o) 1,>1,>1,; B) |, <I,<lIyg; r) I, <l,=1,

10. KontpomnsHslit Borpoc. [1o ropu3oHTaIbHOM MOBEPXHOCTH 0€3 MPOCKAIb3BIBAHUS CO CKOPOCTHIO
V KaTHTCs HmHIp (WK TUCK) Macckl MU paauyca R. Uemy paBHa cymMMapHasi KHHETHYECKAsI
SHEPrus MUIUHIpA?
4v* mv? 3mv? 3mv? 2mv? 2mv?
a) ; 0) ) ;1) Mv?; ) 2mvZ; e) . K) ; 3) ;
3 2 4 2 3 S

11. KonrponbHoe 3ananue. Tonkuit o0py4 ¢ maccoit m=50r u c pa-
pamuycom R=0,5m 0e3 HauaibHON CKOPOCTH M 0€3 MPOCKAIb3bIBaHUS

ckaThiBaeTcs ¢ BeicoThl N=1wm (cM. pucynok). g =10 mic?. CpaBHuTte
W3MCHEHHSI Pa3HbIX COCTABJISAIONINX MEXaHMUECKOM SHEPTUU 00pyya u
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YKaXHTe, 4eMy OyJIeT paBHA B HIDKHEH Touke A KHHETHYeCKas SHEePTHUs MOCTYNaTeIbHOTO JIBH-
JKeHUs oOpyua:
a) 1]x 6) 0,75]1x B) 0,5]x r) 0,25k

12. KonTpoasHoe 3ananue. YacTuiia ABMKETCS TaK, YTO €€ PainyC-BEKTOP 3aBUCUT OT BPEMEHU IO
3
. e . = ‘ud t
3aKOHY [ (t) =1 DASIn(a,t) + ] DAcos(ax) +k EB(—) ,rne A, B, w —nocrosHHbIE BEINYUHEI,
4

i, ], K —enuHuuYHBIC OPTHI B IEKAPTOBOU crcTeMe KoopauHaT. OnpeneuTe BeTUUYNHY CKOPOCTH
vactuipl B MoMeHT t = 1 ¢ ecu 7 =1 ¢.4 = 3m, B = 2m, w= 77/2 pan/c. OTBET npUBECTH € TOY-
HOCTBIO JIO TPEX 3HAYAIINX IHPP.

13. KouTposabsHoe 3ananue. Yactuiia ABMKETCA TakK, YTO €€ Painyc-BEKTOP 3aBUCUT OT BPEMEHH IO

— —

2 3
3aKOHY f(t) =i Dﬁ{lj + I EB(lj +K[C,rae A B, C —nocTosHHbIE BETHUHHBL, | , T, k —enu-
T T

HUYHBIE OPTHI B ICKAPTOBOM CHCTEME KOOpAUHAT. HaiinuTe TaHreHC yria, mojJ KOTOpbIM OyIeT Ha-

IpaBlieHa CKOPOCTh V K och X B MOMeHT BpemeHu t =1 c,ecmu 7 =1c¢,4 =2m,B=3m, C = 4wm.

14. KoHTponbHbI{ Bompoc. YacTuia JBHKETCS BIOJIb OKPYXHOCTH C PaJAUYCOM 1M B COOTBETCT-
BUM ¢ ypaBHeHueM ¢(t) = 21'[(t2 -6t+ 12) , TIe ¢ —yrou B paguanax, t —Bpems B cekyHaax. B mo-
MeHT t = 3 C BelMYMHA TAHT€HIUATBHOTO (KacaTelIbHOrO K TPACKTOPUH) YCKOPEHUS YacTHIBI (B

w/c?), paBHa:

a) 0O; 0) 4n; B) Om; r) 2m n) 3r; €) Apyroi OTBET;

15. KonTpoapHblii Bonpoc. u3nueckoe Teno HaYnHAST BPaIlaThCs C HYJICBOM € pan/c?

Ha4aJIbHOW CKOPOCTBIO BOKPYT 3aKPEIJIEHHON OCH, IPUYEM 3aBUCUMOCTb IIPO- 2 *T*W
R

€KIIMH YIJIOBOIO YCKOPEHHUS Ha OCh BpallleHUsl OT BpeMeHM t 1oka3aHa Ha pu- N B N2

(v} v | | |
cynke. Kaxoii Oyner BenmmunHa yrioBoi CKOPOCTH BPALICHUS Tella B MOMEHT -2Ni%i?
BpemeHu t = 6 C?

a) Opan/c; ©) lpan/c; B)2pan/c; 1) 3pan/c; n)4panlc; e)5Span/c; x)6pan/c; 3)7
pax/c;  H) HET MPaBHJILHOI'O OTBETA;

16. KonTpoarsHoe 3ananue. KoopuHara TOUKH, ABUKYIIEHCS IO TPSIMOM JIMHUM, MEHSIETCSI CO

BpeMeHeM t 110 3aKoHy X = (4t2 - 2) [éxd— 2) ,TIe x Ut U3MepsroTCs B METpaxX U CEKyHJIaX CO-

OTBETCTBEHHO. BBIYHCIISIS IPOU3BOIHYIO, HAUTH 3HAYEHHE TIPOSKIIUU CKOPOCTH V, 3TOM TOUKH (B
m/c) B MoMeHT BpeMenu t = 1 ¢. OTBET OKPYIJIMTH JI0 TPEX 3HAYAIIUX HUDD.

17.KontpoawsHoe 3ananue. Jluck paanyca R =1 m Bpaimancs BOKpyr CBO€H OCH C YTIIOBOW CKOPO-
CTBIO &) . B MomeHT Bpemenu t =0 oH Hauan TOpMO3UTh. MOIyIIb €I0 YIJIIOBOIO YCKOPEHHUS IIPU

2
9TOM 3aBHCeJl OT BPEMEHH 110 3aKOHY &£ = A(—j . Onpenenure, B KaKOi MOMEHT BPEMEHH JTUCK
T

ocranoBuTCs, eci T =1 ¢? A=6¢7, @ =16¢

18. KonTposabHoe 3ananue. YacTuiia u3 COCTOSHUS TOKOSI Hayalla ABUTaThCs MO Iyre OKPYKHOCTU
3

t
pamguyca R=1 M Tak, 4To yroj moBopoTa 3aBUCHT OT BPEMEHH I10 3aKOHY @ = A rak Ompene-

JIUTE BEIMYMHY TAHTCHIIMAIBHOTO YCKOPEHHUS YyacTUllbl B MOMEHT t =1c, ecnu 7 =1 c. 4 = 2pan.



19. KonTponsHoe 3aganue. He6oab1oi mapuk Macchl MIIETHT CO CKOPOCTBIO V, 10A —

&
yriioMm 0 = 60° K rOpU30HTY U MaJlaeT HA BEpTHUKAIbHYIO cTeHy. [locie neynpyroro yna- [’ﬁﬁo
pa OH OTCKaKHMBaeT co ckopocThio V, mox yriom 3 =30° k ropusonTy. Bpems coynape-

Hus T. HaliTi MOIynb cpeiHei CHIIbl HOPMaJIbHOW peakIMK CO CTOPOHBI CTeHbl. V) =6
m/c, V, =4 m/c, T =0,01c, m= 2kr.

20.KonTponbsHbiii Bonpoc. Ha ¢usndeckoe Teno aeicTryer cuia. 3aBUCH-

" U V'S
MOCTb OT BPEeMEHH e& IPOCKLMH Ha OCh X [OKAa3aHa Ha PUCYHKE. B HauanbHeii 5~ , . ., ,
MOMeHT Bpemer to = O MPOEKIIMs HMITYJIbCa TeNa Ha OCh X OblTa paBHa HYmO. |~ ¢
=6¢? 0=
UYemy oHa OyneT paBHa B MOMEHT t = 6¢” 2 7.C
a) Okr-m/c; 06) 1krm/c; B)2krm/c; 1) 3krwm/c; 1) 4krwm/c; N A W
e) S5kr-m/c; k) 6kr-m/c; 3) 8kr-m/c; W) Ipyroil OTBET;

21. KonTponbHoe 3aianue. /IBa MaJeHbKUX MAaCCHBHBIX IIApUKa 3aKperuie- | r |
HBl Ha HEBECOMOM JUIMHHOM CTEP)KHE Ha PACCTOSHUHU [1 ApYyr OT Apyra. 2 T, l
CrepxeHb MOXET BpalaTrbcs 0e3 TpeHHsl B TOPU30HTAIBHOM MIIOCKOCTH BO- -- i’j --
O
OO

KPYr BEpPTUKAJIbHOM OCH, HPOXOJAIICH IOCEepeIrHE MEXIy IIaphuKaMu.

CrepikeHb pacKpyTHJIM U3 COCTOSIHUSI IIOKOSI 10 YIJIOBOW CKOPOCTH G, NpHU

3TOM ObuIa coBepieHa padora A. [llapuku pa3aBHHYIN CUMMETPUYHO Ha paccTosiHue Iz = 3h. Hc-
MOJIB3YWTE MOAXOJAIINN 3aKOH COXPAHEHHS] U C €ro MOMOIIbI0 ONPENeTUuTe, 10 KaKOW YriioBOM
CKOpPOCTH HEOOXOIUMO TeTeph PACKPYTUTh CTEPKEHb, COBEPIIUB TAKYIO K€ padboTy?

3)0)22%0)1 6) oy = 3wy B) Wy = 3wy r)wz=%w1

22. KonTpoabsHoe 3a7aHre. B HeMoABMIKHO BUCSAIITUN TOHKUMA CTEPKEHb C MACCO M U o)
JUTHHOM |, KOTOPBIN MOXET BpamaTrhcs BOKpYr ocu O, IpoXOoAsiiei Yepe3 TOUKY MmojBeca Ha m,l
Kparo CTEpPXHsI, BPE3aeTCs JIETEBIINN TOPU30HTAIIBHO CO CKOPOCTHIO V TUIACTUIIMHOBBIN

HIapUK, UMEIOLIUN Ty K€ Maccy M, U NPWIMNAET K TPOTUBOIIOJI0KHOMY KOHILY CTEPKHS.
Paccunraiite Ha OCHOBaHMM MPUBECHHBIX TaHHBIX WX OOIIYIO YTIIOBYIO CKOPOCTh Cpasy v
IIOCJIE y/1apa U YKAKUTE MPABUIIbHBIN OTBET:

3v 3v 2v 3v 6v v 6v 12v 17v 6V
a) —; ©0)=—; B)—; T)—,; — — e — H) —; —
) 2 ) 4 3 ) 5l ") 5l ) 6l ) 7l 7l ) 12 ) 11
J1) IPaBUJIBHOTO OTBETA HET (IPUBEIMUTE €r0);
23. KonTpomawHsiii Bonpoc. Kamenb Opocwim u3 Touku O 1Moj yriiom o . A
K TOPU30HTY C Ha4anbHOMU ckopoctbio V. [Ipenoxure cnocod Y
o

OIpEe/ICTICHUS] TAHTCHIIMAIBbHOW (KacaTelbHOW K TPACKTOPUH) IIPOCKIUN
YCKOPEHUS KaMHsl U C/ieaiTe BbIBO 00 M3MEHEHUH BEJIMYMHBI TAHT€HI[MAJIbHOW MPOEKIUH YCKO-
peHus KaMHs, KOTOPBbIM CHa4aJla IOJAHUMAETCS BBEPX, a IOTOM IaJacT Ha 3eMIII0. B Kako# Touke
TPAaeKTOpUU OHa OyJeT MaKCUMallbHa U 4YeMY paBHa?

24.KouHTposbHbIH Bompoc. 3BeCTHO, YTO YacTHIla Hayaia CBOe JBIKEHUE U3 Havalla KOOpIMHAT,

2 3
U €€ CKOPOCTh 3aBHCHT OT BPEMEHH I10 3aKOHY V (t) =i Dﬁ{lj +7] EB(lj ,Tne A, B —nocrosn-
T T

HbIC BEJIMYMHBI, |, | —CIUHUYHBIC OPTHI B ICKAPTOBOI cUcTeMe KoopauHat. Kakum o6pa3om on-

pEIeNIUTh PACCTOSIHKE, HAa KOTOPOE YaCTHIIA YAAISETCS OT Hauaia KOOPAUHAT, U ueMy OyJeT paBHO
9TO paccTosiHue B MoMeHT Bpemenu t =1 ¢, ecnu 7 =1 ¢, 4 = 2m/C, B = 3m/C?



25.KonTponbsHbiii Bonpoc. Juck paaunyca R =1 M Bparmiaiics BOKpYT cBOel OCH C YIJIOBOH CKOPO-
CTbIO &) . B MomeHnT Bpemenu t =0 oH Hauan TOpMO3UTh. MOIyIIb €I0 YIIIOBOIO YCKOPEHHUS IIPU

3
3TOM 3aBHCEJI OT BPEMEHHU I10 3aKOHY & = A(—j . B kakoif MOMEHT BPEMCHH IUCK OCTAaHOBUTCH,
T

ectu T=1c¢? A=2¢7 a=3c¢c™?

26. KontponpsHoe 3a1anue. B HepacTSHYTOM COCTOSIHUU JJIMHA BUCALICH MPYKUHBI

paBHa IO ' 3KCHepI/IMeHTaTOp IIoaABCIIMBAJI Ha Heﬁ rpySLI p%ﬂHqHOﬁ MacCcChl U HOquI/IH 8 ] %

G

v > |'0

CHeI[yI'OHII/Ie pGSyHBTaTH 3aBUCUMOCTU AJIUHBI paCTSIHyTOI/I IMPYKHUHbI | OT MacCEl M 8 § !

1S
IIOABCIICHHOI'O pr3a:

m

N° 1 2 3 4 5 6 7 8 9 10
I/ISMepeHI/IH

Mmacca rpy- | 60 80 120 150 210 300 330 410 440 51(
3UKa M, T

JUINHA 12,8 13,9 16,0 17,6 21,0 23,5 26,4 30,7 321 35

NPYKUHBI
[, c™m

[TpeioskuTe Ha OCHOBAHUU 3TUX JITAHHBIX METOJ] BBIYMCICHUS K03 puiinenTa KECTKOCTH
NPYXHHBI ¥ MOTPEIIHOCTh U3MEpEHHsI (Onpeesisis J0BepUTEIbHbINA HHTEpBaT). OTBET MPEICTABUTH

B Buze k = <k> + Ak H/M, 060CHOBAB BCe 3Tambl €r0 BEIBOA.
/ﬁl dbyTOonHcTa UMEET CKOPOCTH V, a Macca ObIOIIEH 10 M9y HOTH BO MHOTO pa3

6onbie Macesl Mstua. [Ipemnoxxure crnocod, MO3BOJISIOMINN C TOMOIIBIO
3aKOHOB MEXaHUKU HAWTH CKOPOCTH MsIua IOCIIe YAapa U HaAUTe 3TY CKOPOCTb.

. 27.KontponsHoe 3ananue. @yrdéonuct ObET neHanstu. B MoMeHT yaapa Hora
v B
@<

3 28. KontpoiabHblil Bonpoc. CTosiBIas aBTOMAIIMHA HAYMHAET IBUTAThCS C yC-
ﬁ‘% KopeHueM d . [lepBbIii HaOMIOAATENb CYUTAET, YTO TPUIMHON ITOTO SBIISETCS
TPEHME KOJIEC O IIOBEPXHOCTH AOPOIH, IOCKOJIbKY APYTUX CUJI, TAHYILUX aBTO-
MOOWIb BIepes HeT. BTopoii yBepeH B TOM, UTO TPEHUE MOKET TOJIBKO 3aTOPMO3UTh IBUKEHUE aB-
TOMOOWJIS, HO HUKAK HE YCKOPHUTb. BhICKa)kuTe CBOE MHEHHE O TOM, KTO U3 HalroAaTenei npas.
Onenure poJib TPEHUsI KOJIEC O AOPOry: OyAeT OHO NPUUUHON YCKOPEHUS UJIU 3aMEeUIEHUs] aBTOMO-
6uns. OTBeT 000CHYITE C TOMOIIBIO (PU3UUECKUX 3aKOHOB U (hOPMYII.

3. Ouenounsble cpeacTBa (OLEHOYHBbIE MATEPUAJIBI) IJISl POBEIEHUS MPOMEKY-
TOYHOM aTTecTAlMH 00yYAIOIINXCS MO AUCHUITUHE (MOTYJIIO)

1 cemectp

IMepeyeHb KOHTPOJILHBIX 3aIaHUI ¥ (HMJIM) BONTPOCOB /1JIsl OLIEHKH C()OPMHPOBAHHOCTH KOM-
nerennun OIIK-1

1. KonrposbHoe 3aaanue. Onpenenutb KOCUHYC yriia 0 MeXKIy BEKTOpaMu ¥, M
aub, yYKa3aHHBIMM Ha pUcyHKe. OTBET OKPYIVIUTh A0 ABYX 3HAYALUX 8 e c—‘; ]
udp. 6 N B
4 SR~
ST b
| X, M

>




8

M 2. KontponbHoe 3ananue. OnpeaenuTs MOLyIb CyMMbI BEKTOPOB ‘a+ B‘ u
2

MOJZYJIb BEKTOPHOI'O IIPOU3BEIACHUS ‘[axﬁ]‘ JUIsl BEKTOPOB, YKa3aHHBIX HA pU-

QY|

cyHke. OTBEThI OKPYTJIUTh /10 ABYX 3HaUamux nudp.

|

[

N R Oy 0

\b\ x’ M
0 2 4 6 8
3. KOHTpOJ'IBHoe 3alaHucC. qaCTHHa ABMIKETCA I10 KpHBOHHHeﬁHOﬁ TPACKTOPHUU C MMOCTOAHHBIM I10
BCIIMYNHE (MOI[y.HIO) HOPMAJIbHBIM YCKOPCHUCM. HpI/I 9TOM OKAa3bIBACTCA, YTO PaaAUyC KPHUBU3HLL

TPaeKTOPUU B MECTE HAXOKIC- |V v v v v v

HUS YaCTHILI BO3PACTaeT Co Vf U ; ; ; \ ; T/ ;
BpeMeHeM t 110 cCleOyIOUIEM

P JOMEMYa) 6) B) r) n) e)
3aKOHY:. R(t):consﬂ] . Yka-

YKUTE MPaBUIbHBINA IpadK 3aBUCUMOCTH BEJIMYHUHBI CKOPOCTH YaCTULIBI OT BpeMeHH t:

4. KoHTposibHOE 3a1anne. MarepuanbHas Touka M cBoOOHO O€3 TpeHus
CKOJIB3UT B IT10JIC CUJIBI TAXKECTH 110 I''TaJKUM CTCHKaM LIHJIHHI[pI/I‘ICCKOﬁ SIMBI C
ocbto O. YKaxXuTe MpaBUIbHOE HAIIPABICHHE BEKTOPA ITOJIHOTO YCKOPEHUS

TOYKM M B HaMBBICIICH TOUKE A €€ TPACKTOPUH (CM.pPUCYHOK):
a) 1 0) 2 B) 3 r) 4

5. KoHTposbHbIN Bomipoc. MarepuanbHasi TOUYKa ABHKETCS TI0 KPUBOJIMHEHHOW TPAEKTOPHUH, TIPH-
YeM B HEKOTOPbIA MOMEHT BPEMEHU BEJIMYMHA €€ CKOPOCTH paBHA V, BEJIMYMHA MTOJIHOTO YCKOPEHHS

paBHa &, BeJIMYMHA TAHT€HIIMAIBHOIO YCKOPEHUs paBHa @, . BennuuHy paguyca KpUBU3HBI TPacK-

TOPpUU B HaHHBIﬁ MOMCHT BPEMCHH MOXXHO BBIYUCIIUTH IO (bOpMy.He:

2 2 2 _ 2 2 _ 2
v Y v a-a
a) R=—; 6) R=———; B R=Y"—""; ) R=———; n) R=Y"—"";
a Jai-a v a’-a’ v
2
\Y a
e) R=—,; x) R=—;
r \Y
6. KontponbHoe 3ananue. MarepuaiabHas TOUKa M BpaIIaeTcs o OKPY>KHOCTHU pa- 5
nryca R, nBurasicek mo yacoBoii crpenke. [Ipu 5TOM yrioBasi CKOpOCTh BpallleHUs n
U3MEHSETCS CO BpeMeHeM t 110 3aKOHy oo(t) =Bt-a,rme a =2 paxn/c, l
_ v
=1 pan/cz. VKaXHuTe MpaBUIIbLHOE HAIPABJICHNUE BEKTOPA YCKOPEHUsSI 8 TOYKH B R
MOMEHT BpeMeHHu t =1 C u3 Tex, YTO yKazaHbl HAa pUCYHKE!
a)l,  6)2; B) 3; r) 4; 1) 5;
7. KonTponbHblii Bonpoc. Jluck paguyca R HaunHaeT BpawaThCs U3 CO- ®,, pan/c

CTOSIHMS ITIOKOSI B TOPU30HTAJIbHOU IIJIOCKOCTH BOKPYT OCH Z, IPOXOJAIEH 2 |
NEPIEHUKYIISIPHO €ro INIOCKOCTH YEPE3 €ro LEHTP. 3aBUCUMOCTh ITPOEK- 0 10

IINM YTII0BOM CKOPOCTH OT BPEMEHH IMOKa3aHa Ha rpaduke. Bo ckonbko S ]

pa3 OTVINYAIOTCS BEJIMYMHBI TAHT€HIIUAIBHBIX YCKOPEHUI TOYKU Ha Kparo \\__
-4

JIICKa B MOMEHTBI BpeMeHH t; =2c U t, =7 ¢?

a) B 2pa3a; 0) B 4 pasa; B) 00a paBHBI HYJIIO; ') HEBO3MOYKHO OMNPECIUTh TOUHO;
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8. KonrtponbHbiii Bonpoc. Benrunna (Moyiib) CKOPOCTH MaTepHaIbHOM
Touku M , Bce Bpemst IBMKYILEHCS 110 OKPY>KHOCTH, MEHSIETCSI CO BpEMEHEM
10 3aKOHY, MIOKa3aHHOMY Ha puc.l. OObSICHUTE CBA3b MEXKITYy N3MEHEHHEM
CKOpPOCTHU U HaIpaBJIEHUEM JCHCTBYIOIIECH HA YacTUIly cHibl. B cooTBeTCTBUM
¢ Bamum o0bsicHeHHEM yKaxHTe, KAKOMY y4acTKy rpaduka Ha puc.l

COOTBETCTBYIOT YKa3aHHBIE Ha puC.2 HapaBJIeHUst CKOPOCTH V ¥ CHiibl F , Puc.2
neicTByromei Ha Touky M ? a) 0-1? 06)1-2? B8)2-3? 1)3-4?

9. KontpounbHslii Boripoc. 3a manoe Bpems At = 1 Mc Teno, nMeBIiee paHee
UMITYJIbC Pq, IPUOOPETIO UMITYIBC Py (CM. prCyHOK). UeMy paBHA CpeHssa
BEJIMYMHA CHJIBI, IEHCTBOBABIIICH HA TEJIO B TEYCHHE BpeMeHHU At?

a) 2000H; ©6) 1333H; B) 3000H; r)2236H; nx)4000H; ¢) 1667H;
) Ipyroi OTBET;

10. KontponbHoe 3ananue. HeOomnpInas maiiba Havana ABHKEHUE U, Jlx
0e3 HaYaIbHOM CKOPOCTH TIO TJIa/IKOH JICITHON TOPKE U3 TOUKH A. 100
ComnpoTtuBieHne BO3ayXa NPEeHEOPEKNUMO Majo. 3aBUCUMOCTb T10- ANC
TEHIMAIBHON SHEPTHH 1IAi0bl OT KOOPAMHATHI X U300pakeHa Ha 80 D
rpaduke U (X) . B Touke B TIpy CTOJIKHOBEHHH CO CTEHKOH BbIgenu- OV B[P
[t
nock 40 JIx Teruia u maiiba orckounia Hazaa. [IpeninoxuTe uneto 40 B
pacuera CKOpOCTH 1I1aii0bl HA OCHOBAHUHU MTPUBEACHHBIX HAa PUCYHKE 20
JAHHBIX ¥ OMPENIeNTEe, B KAKOW TOUYKE I1aiiba 0CTaHOBUTCS:
a)C? ©o0)E? B)D? r)F? 1) apyroii orBet? 0 2 4 6 8 10 xwMm
11. KoHTponbHbI#i Bonpoc. J[Ba cTepsKHS MacChl M ¥ JUIMHBI | BpaIlaauch Bo- 03
KpyT 001el neprneHauKynspHoi ocu O, mpOXOoIsIIei yepes Kpast CTep>KHEH. N /O\
Ctep>kHU pa3[BUHYJIN B CTOPOHBI, KaK MOKa3aHO HA pUCYHKE. UTO MPOU301ILIO ¢
BEJIMYMHON MOMEHTA HHEPIIUU TAKOW CUCTEMBI OTHOCUTENBHO ocu O7
a) yBeJIMUMWICSA;  0) HE U3MCHWJICS,  B) YMCHBIIUJICS,
12. KonTpoasHslit Bonpoc. Koneco maccet m= 2kr ¢ paauycom R = 2m moxker Bpa- A

1aThCs TUO0 BOKPYT OCH CUMMETPHH A, IPOXOISIICH Yepe3 ero HeHTp, JTHO0 BOKPYT =z51B
o o o D=
napauiesbHOM ocu B, npoxozsiueit yepes kpaii koseca (CM. pUCYHOK). MOMEHT HHEp- R—

LIMM KOJIECA OTHOCUTENBHO OcU A paBeH | p =2 kr 2. Yemy paBeH MOMEHT HHEPIIHH

| g oTHOCUTENBHO OCH B?
a) 4 xrm>; 0) 6 KM B) 8 KT "M r) 10 KT "M n) 12 KT "M ¢) 18 KT "M
) ApYyroi OTBET;

13. KonTpoubHbii Bonpoc. HeGo1b1oi MEeTeopuT Macehl M ABUKETCS [0 IPSAMOHA [ :

JuHUM MUMO T1aneTsl I1 co ckopocThio V. B Touke A, ykazaHHOU Ha pUCYHKE, Be- W
JMYMHA MOMEHTA UMITYJIbCa METEOPUTA OTHOCUTENIBHO LIEHTpa IJIAaHETHI paBHa L. AV
Kakum Ob10 MUHMMaNbHOE paccTosiHue R oT MeTeopuTa /10 LIeHTpa IJIaHETHI.

mvsina . L . mvsinga . L . L . mv L
a)—l 6)—1 B - F)—, H)_l e)_l )K)—’
L mv cosa L mvtga mv L mvsina
14. KontponbHbIil Bonpoc.B HavanbHBI MOMEHT BpeMenn t =0 mummHap ¢ m R
=
maccoif m=0,1kxr ucpaguycom R=0,5M He Bpamaics, a HOCTynaTeIbHO 4
CKOJIB3UJI 110 TOPU30HTAIBHOM MMOBEPXHOCTH ¢ KHHeTHUecKkoi sHeprueit 800 x.  t=0

ITox nelicTBHEM CHIIBI TPEHHSI OH Hadall KaTUThCS 0€3 MPOCKAIb3bIBAHHS C
KHHETHYECKOW sHeprueit mocrynarenbHoro neumxenns 200x. O0bsScHUTE CBA3b KHHETUYECKOM
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SHEPTrUH MOCTYMATEIBHOTO U BPAIIATEILHOTO JBMKECHUS MTPH Ka4eHUU 0e3 MPOCKaIb3bIBaHUS, U Ha
OCHOBaHUU ITOM CBS3H YKAXKHUTE BETUUYUHY PaOOThI, KOTOPYIO COBEPIIUT CHUJIA TPEHUS:

a) 300/Ix 6) 600/1Ix B) 500/]x r) 400/x

15. KonTpoarsHoe 3ananue. Tonkuii 00pyd ¢ maccoit m=0,2kr uc
pamuycoM R=0,5M xkaTturcs 6€3 MpocKanb3bIBaHUS, UMES] HAYAIIbHYIO
YTJIOBYIO CKOPOCTh W= 2 paji/c . BCIOMHHUTE, W3 KAKMX COCTABIISIONINX
CKJIaJIBIBACTCSI MEXaHMYECKasi SHEPTHS U YKAKHUTE Ha KaKy0 BETUUUHY
BO3PACTET MOTEHIMAIbHAS SHEPTHs 00pyYa MOoCie Mo beMa Ha MAKCUMAITbHYIO BO3MOXHYIO BBICO-
Ty (CM. pUCYHOK):

a)0,1/x 6)0,15/Ix B)O0,2xx 71)0,3/l>Kk 1) Apyroii OTBET

16. KonTposabsHoe 3ananue. YacTuiia ABMKETCS TakK, 4TO €€ Painyc-BEKTOP 3aBUCUT OT BPEMEHH IO

3
3aKOHy I (t) =i mSin(Cut) + I DACOS(aI) +k EB(;) ,rne A, B, W —nocTossHHbBIE BEIINUUHEI,

- -

I, ], K —enuHUYHBIC OPTHI B JEKAPTOBOW CHCTEMe KoopauHat. OnpeaenuTe BeTHIYUHY CKOPOCTH
vactuipl B MoMeHT t = 1 ¢ ecu 7 =1 ¢.4 = 3m, B = 2M, w= 77/2 pan/c OTBET IPUBECTH C TOY-
HOCTBIO /IO TPEeX 3HAYALINX LHP.

17.KonTpoasHoe 3ananue. Yactuna ABUXKETCA TaK, 4YTO €€ CKOPOCTh 3aBUCUT OT BPEMEHHU I10 3aKO-
Hy

- ) - (tY :
\Y] (t) =IA—=-B— |+] [B(—j ,rne A, B —mocTosiHHBIE BEJIUYUHEI, |, | —€IUHUYHbBIC OPTHI B
T T T

JIEKapTOBOM cucTeMe KoopauHar. Onpenennre, 4epes CKOIbKO CEKYH]I YCKOPEHUE YaCTHIIbI OYIeT
NEPIEHANKYIIAPHO ocu X, eciiu T =1 ¢, A = 3m/c, B = 5m/cC.

18. KonTpoarsHoe 3ananue. KoopuHara TOUKH, ABUKYIIEHCS IO TIPSIMOM JIMHUH, MEHSIETCSI CO
A*+2t-4

BpeMeHeM t 10 3aKoHy X = T ,TIe x Ul U3MepsroTCsS B METpPaxX U CEKyHJaX COOTBETCT-

BEHHO. BbIumciisist Npon3BOHYIO, HAWTH 3HAYEHHE IPOSKIINU CKOPOCTH V, 3TOH TOYKH (B M/C) B

MOMEHT BpemeHu t = 2¢.

19. KonTpomnbHslii Bonpoc. TBepaoe Tesio HaunHaeT BpalaTbCsi BOKPYT w,, pam/c

OCH Z C YIJIOBOM CKOPOCTBIO, IPOEKIIMSI KOTOPOM U3MEHSETCS BO BpeMe- 2 }

HU, KaK TIOKa3aHo Ha rpaduke. Ha kakoit MakCUMaJIbHBIN yroJI OTHOCH- 0 107]
T/ILHO HAYAILHOTO NONOKCHUS CMOKCT IOBEPHYTHCS TENO 33 BCE Bpe- [T TN T8 e
MsI BpaleHus ? . /

a) 4 pax; 0) 21pan; B) Span; r) 9pax;

20. KontposbHoe 3aganue. YacTuiia ABHKETCS BIOIb OKPYKHOCTH C PaauycoM 1M B COOTBETCT-
BUH ¢ ypaBHeHHeM @(t) = 277(t3 -12t+ 219 , T1e @ —yroa B paanaHax, t —Bpems B cekyHaax. O0b-
SICHUTE CBSI3b YIJIa IIOBOPOTa ¢ C YCKOPEHHEM MOCTYIATEILHOTO JBUKEHHS TOUKH U OIPEICITUTE,

YeMy PaBHO TaHTE€HIIHAIbHOE (KacaTeIbHOE K TPAEKTOPHH) YCKOPEHHE YacTHIIBI (B M/ ¢?®) B TOT

MOMEHT BPEMEHH, KOT/ja €€ HOpMaJIbHOE YCKOPCHUE PABHO HYJIIO:
a)6n? 0)12t? B) 241? 1) 36n? 1) APYroi OTBET?



11

21. KouTtponpsHoe 3ananue. YacTuiia u3 COCTOSHUS MOKOSI HaYayla JBUTATHCS M0 IyTe OKPY>KHOCTH

3
panuyca R=1 M ¢ yrioBbIM YCKOpPEHHEM, KOTOPOE 3aBUCUT OT BPEMEHM 110 3aKOHY & = A(—j :
T

Hcnonb3ys CBS3b KHHEMATHYECKUX MEPEMEHHBIX, OMPEICITUTE BETUYHHY HOPMAJILHOTO YCKOPEHUS
yacTuIlel uepes Bpems t =1c,ecnmu 7=1c. 4= 2 2

22. KOHTpOHBHOC 3aJaHuC. qaCTI/II_Ia MacChl M ABMIKETCS B IIOCKOCTH TaK, YTO €€ UMITYJIbC 3aBUCHUT

5 3
L - t - t - =
OT BPEMEHHU 110 3aKOHY p(t) =1 DA(—) + EB(—) ,rne A, B —mocTosiHHbIE BEIUYUHBI, |, | —
T T

e/IMHUYHBIE OPTHI B IEKAPTOBOH cHCTeMe KoopauHaT. HaliTu ycKkopeHHe 4acTHIbl B MOMEHT Bpe-
menu t =1 ¢,ecnu 7=1c. A=2xkr/c,B=3xkr/c, m=4xr.

23.KontponpsHoe 3aaanue. /[Ba 1ucka MOTYT BpamaTrbcs BOKPYT 001ei 0| my,R,
BEPTHKAIIbHOHI ocu. BepxHuil quck ¢ Maccoil M, u paauycom R, Bpamaincs ¢ yrinosoi Do

CKOPOCTBIO (W U yIajl Ha HUKHUI IOKOUBIIMICS JUCK, UMEBIIMN Maccy M, =2m, u ST R
o 254x2
paguyc R, =2R,. lucku cnunatorcs. Paccunraiite Ha OCHOBaHUU IPUBEICHHBIX

JAHHBIX UX OOIIYIO YTJIOBYIO CKOPOCTb M YK)KHUTE IPABUIIbHBIA OTBET:
a) w; 0) 79; B)5w9; 1) 9%5; 1) @9; e) 35 %) @5, 3)W3;

u) 174/ 9; ) 54/3; 1) 7wf5; M) npaBUIBHOTO OTBETA HET (PUBEIUTE €TO);

24. KOHTpOHBHOG 3adaHUC. I‘Ia_CTI/II_[a_ HAQYMHACT CBOC ABUKCHUC U3 Havdalla KOOPpAUHAT, U €€ CKO-
t

3
j + I EB(lj ,rne A, B —mocrosiHHBIE Be-
T T

pPOCTb 3aBHCUT OT BpeMeHH t 110 3aKoHY V (t) =0 DA(

-

JIMYMHBI, |, | —eJINHUYHBIC OPTHI B ICKAPTOBOM cucTeMe koopanHat. Onpesenure, Ha Kakoe pac-

CTOSIHME OT HayaJla KOOpAMHAT yJaIUTCsA YacTUlla B MOMEHT BpemeHu t =1 c,eciiu 7=1c. 4 =4
m/C, B = 5m/C. OTBET OKPYIIIUTH 10 TPEX 3HAYAIIUX HHUDP.

25. KonTtpoabsHoe 3ananue. YacTuiia u3 COCTOSHUS MOKOSI HayaJla ABUTaThCA MO JIyre OKPY>KHOCTH
panuyca R=1 M ¢ yrioBoi CKOpOCTbIO, MOAYJIb KOTOPOM 3aBUCUT OT BPEMEHM 110 3aKOHY
6

t
w=A raR [TpemioxxuTe criocod onpeneneHns BEIUIHHbI YIiIa MEXY TOJTHBIM YCKOPEHUEM

YACTHUIIbl M €€ CKOPOCTBIO U OIPEIEIUTE, Yepe3 CKOJIBKO CEKYH/I ATOT yroi Oyner paBeH 45°, ecnu
r=1c. 4=6010c"

26.KontponpHoe 3a1aHne. DKCIEPUMEHTATOP MOABEUINBAJ HAa IPYKUHE IPY3bl PA3TUYHON MACCHI,
u3Mepsit BpeMsi 10 HOTHBIX BEPTUKAIBHBIX KOJeOaHUN TaKOTO MPY>KUHHOTO MAasiTHUKA U MTOIYYUIT
CJIEYIOIME PE3YNIbTATHI 3aBUCUMOCTH 3TOI0 BPEMEHH OT Macchl M IMOABELIEHHOr0 Ipy3a.

N° 1 2 3 4 5 6 7 8 9 10

V3MEPEHUS

Mmacca rpy- | 60 80 120 150 210 300 330 410 440 51Q
3UKa M, T

BpeMsi 3,4 41 5,0 54 6,5 7,6 8,3 9,0 9,5 10,]
t,c

ITpenioxuTe Ha OCHOBAHUU 3TUX JAHHBIX METOJ BHIYMCIIEHUS K03 unnenTa KECTKOCTH
IPYXHHBI ¥ OTPEIIHOCTh U3MEPEHHsI (ONpeaeisis JOBEPUTEIbHbIA HHTEpBaI). OTBET MPEICTABUTH

B BUze K = <k> + Ak H/M, 060CHOBAB BCe dTambl €ro BEIBOIA.
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27.KontponsHoe 3aganue. Cpasy mocie yiapa KieM B LIEHTP NOKOUBIIETOCS
v

== ) OWJLTHapHOTO 1Iapa, OH ABMXKETCS MOCTYNATEIbHO CO CKOPOCTHIO V.
[Ipoananuzupyiite gajibHeiIIee JBUKEHNE 1Iapa U OMUIIUTE, KaKUE 3aKOHbI

JUHAMHUKH IIPHUBOJAT K TOMY, UTO HIap IOMmaaacT B JIy3y CO CKOPOCThIO, MEHBIIICH Vo U C MEXaHHuYe-

CKOM 2HEpruei, MeHbIlIei m\lo2 / 2. O6ocHyiTE CBOE CYXKJIEHUE COOTBETCTBYIOIIMMH (hOPMYIIaMH

bu3uKH.
/ 28.KoHTponbHbli Boripoc. B HIkHEH Touke chepruueckoi sSMbl JICKUT
R / TeNo-napasuiesnenumnesa ¢ maccoir m. Ha ckiione simbl Ha BbicoTe h ot
m YPOBHSI JIHA yI€PKUBAIOT IUIACTUIIMHOBBIH IIAPUK TOW ke Maccel M U
i h  ornyckarT 6e3 HaYaIbHOU CKOPOCTH. B HUKHEH TOYKE HIAPHK TPUITUITHET

K JIe)KaIIeMy TeIy U OHH HAuHYT CKOJIb3UTh. BRICKaknTe CBOE MHEHHE O
TOM, B KAKOM CJTy4ae MPH CTOJKHOBEHUHU BBIJCIUTCS OOJIbINE TEIJIa: KOT/Ia CKJIOH SIMBI IIEPOXOBAT
¥ [IIapHK CKAaTBIBACTCS 110 HEMY 0€3 MPOCKaIb3bIBAHMS, MII KOT 1A CKJIOH SIMBI A0COJIFOTHO TJIaIKUI
u Tperns HeT? OO0oCHYITe CBOE CyX/IeHHEe HEOOXOAMMBIMH 3aKOHAMH U (OpMYIaMu (PU3UKH.

4. OueHovHbIe CPecTBa (OLEHOYHbIE MATEPHAJIBI) IS MPOBEAEeHUs MPOMEIKY-
TOYHOM aTTecTAllMH 00yJaIuxcs (3alUThI KYpcoBoii padoTsl (MpoeKTa)) mo
AUCHUTUINHE (MOXYJIIO)

3aHATHS yKa3aHHOTO THIIA HE MPEIyCMOTPEHbI OCHOBHOU MpodeccrnoHanbHON 00pa3oBa-
TEJIbHOW MpOrpaMMON.





